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Discover the ease
and excitement of NRI's

S

DIWIENSION/AL

VIETEO

D)

of ELECTRONICS
TV-RADIO TRAINING

10 HOME-STUDY PLANS TO CHOOSE FROM

Ask men whose judgement you respect about
NRI's three dimensional method of home-
study training. Ask about the new, remarkable
NRI Achievement Kit. Ask about NRI custom-
designed training equipment, programmed
for the training of your choice to make Elec-
tronics come alive in an exciting, absorbing,
practical way. Ask about NRI “‘bite-size" texts,
as direct and easy to read as 50 years of
teaching experience can make them. Achieve-
ment Kit . . . training equipment . . . bite-size
texts . . . the three dimensions of home-study
training; the essentials you must have to make

OVER 50 YEARS OF LEADERSHIP

learning easier, more interesting, more mean-
ingful. You get them all from NRI.

Whatever your interest . . . whatever your
need . . . whatever your education . . . pick the
field of your choice from NRI's 10 instruction
plans and mail the postage free card today
for your free NRI catalog. Discover just how
easy and exciting the NRI 3-DIMENSIONAL
METHOD of training at home can be. Do it
today. NATIONAL RADIO INSTITUTE, Elec-
tronics Division, Washington, D.C. 20016.

BEGIN NOW AN ABSORBING
ADVENTURE—LEARN ELECTRONICS
THE EASY NRI WAY—MAIL CARD TODAY

IN ELECTRONICS TRAINING



Start Fast with NRI’s New
Remarkable Achievement Kit

The day you enroll with NRI this new starter kit
is on its way to you. Everything you need to make
a significant start in the Electronics field of your
choice is delivered to your door. It's an out-
standing way of introducing you to NRI training
methods . . . an unparalieled "‘first dimension"”
that opens the way to new discoveries, new know!-
edge, new opportunity. The Achievement Kit is
worth many times the small payment required
to start your training. No other school has any-
thing like it. Find out more about the NRI
Achievement Kit. Mail the postage-free card today.

NRI “Bite-Size'’ Lesson Texts
Program Your Training

Certainly, lesson texts are a necessary part of
any training program . . . but only a part. NRI's
‘‘bite-size'” texts are simple, direct, well illus-
trated, and carefully programmed to relate things
you read about to training equipment you build.
Here is the ‘'second dimension’ in NRI's training
method. Here are the fundamental laws of elec-
tronics, the theory, the training of your choice,
presented in a manner you'll appreciate. And in
addition to lesson texts, NRI courses include
valuable Reference Texts related to the subjects
you study, the field of most interest to you.

Custom-Designed Training Kits
Make Learning Come Alive

Electronics becomes a clear and understandable
force under your control as you build, experiment,
explore, discover. Here is the "'third dimension’’
... the practical demonstration of things you read
about in NRI texts. NRI pioneered and perfected
the use of training kits to aid in learning at home.
NRI invites comparison with equipment offered by
any other school, at any price. Prove to yourself
what 750,000 NRI students could tell you. .. that
you get more for your money from NRI than from
any other home-study Radio-TV, Electronics schoo!,
Mail postags free card for your NRI catalog. (No
salesman will call.)

AVAILABLE UNDER NEW GI
BILL —If you served since January 31,
1955, or are in service, check Gl line in
postage-free card.
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Approved for Veterans
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PREPARE AT HOME

Whether you want to prepare for a good-paying new
job or for advancement in Electronics with your present employer,
DeVry Tech offers specialized educational programs designed to
meet your needs. You set up your own HOME LABORATORY
and work over 300 construction and test procedures to develop
on-the-job type skills. You build a quality Transistorized Meter,
a 5-inch Oscilloscope and a special Design Console. DeVry also
includes modern ‘‘programmed"’ texts, instructive motion pic-
tures, Consultation Service. Effective? Yes!

RESIDENT SCHOOL

If you prefer you may get all of your training in DeVry's
U.S. or Canadian resident schools under the close guidance
of friendly, experienced instructors. You work with a wide variety
of commercial equipment similar to that actually used in in-
dustry as you prepare in our laboratories for a technician’s job
in Communications, Microwaves, Radio-Television, Automation,
Radar, Ccmputers, or other branch of Electronics. DeVry even
provides part-time job placement service to those who wish to
earn extra money while attending day or evening classes.

PLACEMENT SERVICE

Meet W. E. Bartz, who has helped thousands of DeVry
men toward exciting, profitable careers in Electronics. When YOU
complete your program, he will help you too. As Placement
Manager in touch with business and industry across the nation,
Bartz knows the employer demand for DeVry-trained men. He
?as cooperated in placing our graduates with thousands of

irms!
Men 18-45, start preparing NOW for this vast opportunity field.
Soon you should be ready for DeVry's valuable employment help!

D:VRY INSTITUTE or TECHNOLOGY
4141 Belmont Avenue, Chicago, Hi., 63641 Dept. PE-6-X

Please give me your two free booklets, “Pocket Guide to Real
Earnings.” and "Electronics in Space Travel': zlso include details
on how to prepare for a career in Elecironics. | am interested in
the following opportunity fields (check one or mote):

[ Space & Missile Electronics [ Communications

[ Television and Radio [ Camputers

O Microwaves 17 Broadcasting

[ Radar 1 Industrial Electronics
O Automation Electronics [ Etectronic Control

Name Age.

Address. —Apt

Zip
City. State. Code.
[3 Check here if you are under 16 years o/ age.
HOME STUDY AND RESIDENT SCHOOL TRAINING
2103 AVAILABLE IN CANADA
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The CB-20 “Reacter” is
one of seven solid state
CB transceiver brands on
the market selling for
less than $100. Even if
their specifications were
comparable,*
doesn’t it
make
sense
to buy yours
from the company that
has built more communi-
cations rigs by a country
mile than all
the others put
together?

hallicratfers

A Subsidiary of Northrop Corporation
5th and Kostner Aves.
Chicago, lil. 60624

*The CB-20’s specs are a matter of conserva-
tive record: Channels: 5, crystal-controlled. Tran-
sistors: 12 plus 8 dlodes, Zcener voltage regulator.
Sensitivity: One microvolt for 10 db S/N ratio.
Audio power output: 3 watts. Power supply: 12 V.
dc only. Modulation: high order. Microphone:
push-to-talk ceramic. Maximum current drain:
Receive, 0.75 amp.; Transmit, 1.4 amps. Dimen-
sions: 7" x 6” x 214" LWH. Weight: 4 1bs. PS.20
AC pedestal power supply available as an accessory.

Export: Int'l. Div. Canada: Gould Sales Co.
CIRCLE NO. 15 ON READER SERVICE PAGE
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NEW!

MASTER COURSE
IN COLOR TV...

WITH NTS COLOR KITS

Big 25" Color TV kits included in new Master Color v
Home Study program. Learn Color TV, keep the new 25"
color TV receiver you build with exciting kits we send you.
10 million homes in this country will have color TV by
the end of 1967. This industry needs technicians as never
before, and NTS-trained men can move quickly into the
big money.

COLOR TV SERVICING BRINGS HIGH PROFITS
New color sets need careful instatlation, precision tuning and skilled servicing. NTS home
training can put you in this profit picture—prepare you for big pay, security, or start a business of your own.

s is the “space age”. It offers new op:

LlFT oFF To TJ‘:Jlrstunities inpcommunications, industrial
bl electronics, computer technology, and many

yy others. Automation has incrga_sed the need

A“SPACE AGE for skilled electronics technicians in thou-
sands of manufacturing plants. Only the well

R IN trained man makes it big. |ndustthry v&g{nsts"?an:

is kind of man . ..the .
CAREE demands this kind et N ethed

Pick your field. Let an N

ELECTRONICS ©7&cor yorfiona Sl *=i== W -
- NEW CAREER KIT ... FAST, EASY START TO NTS HOME TRAINING

The exclusive Project Method Career Kit helps you move quickly into
your training program. Earn while you learn as you progress with your
shop-tested Project Method lessons and Kkits.

Send for the New illustrated NTS Color Catalog. It shows the equipment
. and kits you work with and keep. Describes in detail the advantages
of NTS Project Method Home Training. Tells you everything you need
to know about starting your career in electronics.

1

1

Dept. 205-67 ’
1

APPROVED

NATIONAL G2 SCHOOLS (@

4000 S. Figueroa St. Los Angetes. California 90037 LALLM

HIGH SCHOOL AT HOME
National offers accredited high school
programs. Take only subjects you need.

Study at your own pace. Everything L} .
included at one low tuition. Check ' Please rush Free Color Catalog and Sample Lesson, plus detailed
special High School box in coupon for information on field checked below. No obligation.

full information & FREE catalog. [ MASTER COURSE IN COLOR TELEVISION
[TJ COLOR TV SERVICING

CLASSROOM TRAINING AT LOS ANGELES {] MASTER COURSE IN ELECTRONICS-TV-RADIO plus
You can take Classroom Training at Los Angeles in ! ADVANCED TV and INDUSTRIAL ELECTRONICS
Sunny Southern California. NTS occupies a city [} ELECTRONICS-TV-RADIO SERVICING AND COMMUNICATIONS ]

block with over a million dollars in facilities devoted ] [ FCC LICENSE COURSE 1
exclusively to technical training. § [ RaDIO SERVICING (AM-FM-TRANSISTORS) f |
(7] TELEVISION SERVICING (including color lessons)
MAIL REPLY CARD OR m = b et oo s
COUPON FOR NEW, FREE  <S&¥ | I
COLOR CATALOG AND e ) k’ 1 [Z] ELECTRONICS MATH (] HIGH SCHOOL AT HOME
SAMPLE LESSON. M 1
] Name _ Age

NATIONAL G&5D SCHOOLS [ nseres !
[}

World Wide Training Since 1905 A A
4000 S. Figueroa St., Los Angeles, Calif. 90037y Ciy ; State _ Zip
You enroll by mail [] Check if interested in Veteran Training under new G.1. Bili.
We have no salesmen: This means lower tuition tor you. \ [] Check if interested ONLY in Classroom Training at Los Angeles.
Accredited Member National Home Study Council
Member: National Association of Trade & Technical Schools P e L L T L R
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- - « NOW even gr2zter. The new LLB 80
Mark Il has an cversized, cast, dymamr-
ica_ly nalanced turntable, with ar. ac-
jus:able counter-balanc=d tone &rra
made of alumizum and wood for Jow
resd>nance. Stylas pressure is adjusted
with frne prec:zicn by quarter gran
slick. settings. The built-in hydramliz
creing control :s automatically asti
vat2d. An adjuszakle anti-skating con:
tro. equalizes out damaging sidz
pressu~e on reccrd grooves. Garrerd’s
new.y - refined center drop spindlz

el:ninates all cver-arms end encum-
brances. The LA3 80 handles fror on=
‘1o zight recards safely, gently, end
fully aatomaticedly when desired The
fared Garrard 4pole shadsd mozor iz
- isolated by rubber damping pads, sop

ard bo:tom. With such refinemerts as
th2se, at $99.50 -(less base and car-
) the LAB 80 is the ‘inest auto-
matic tarntable evzilable today regard-
less of price. For zomglimentary ccpyr of
new Camparator Guide, write Garrard,
Dept. AF-13, Westdury, N.Y. 11599

LETTERS

FROM OUR READERS

Address correspondence for this department to:
Letters Lditor, PoruLAR ELECTRONICS
One Park Avenue, New York, N. Y. 10016

(W IS DEAD (2)

I read with great interest Herb Brier's
article “CW Is Dead (?)” (February, 1967).
While he has a good argument for the justi-
fication of the code requirement in the ama-
teur radio exams, I feel that the emphasis on
ccde contradicts the real purpose of amateur
radio—which is to encourage interest in and
develop a knowledge of radio. Why should
the code requirement be comparatively more
difficult than the theory requirement? Why
not lower the code speed for the General
Class exam and raise the theory to the level
of Second Class Commercial theory? Why not
put first things first?

Tox GarLLagier, WABGRE
Lawrence, N.J.

At one time, the code was the only means
of communication, but it is now outmoded. Tt
is used only on the Novice frequencies and
perhaps 59 of the rest of the hands. Once the
pro-code men could say that code would get
through where AM wouldn’t—now SSB is
even better than code for DX. The FCC
should want stiffer theory than code. The in-
ternational regulations require that code be
understood to pass any test, but thev don't
set any speed. A speed of 5 words per minute

| should be sufficient.

W. D. KaSPERK0SKI, WB2SXY
Ontario, N. Y.

It is obvious that this article was au-
thored by an avid “Brass Pounder.” What is
not obvious, however, is the scholarly and
dogmatic statement that “. . . CW has a 17-dB
advantage over AM phone and 811 dB over
SSB .. .” One can only assume Mr. Brier has
at his disposal some very valuable reference
material. Can yvou explain how he arrived at
the conclusion in that statement?

C. F. CoLe, K{1OMM
Eau Gallie, Fla.

We don’t know hotw Herb Brier arvived at
his figures, but it is a faci that CW can get
through where AM and SSB can’t. Some like
the code, and some don’t. There should be ac-
commodations for all who want to contribute
to the art of radio communications.

DO YOUR OWN TROUBLESHOOTING BUT . ..

As manager of a TV shop, I suppose I
should be a bit unhappy about your printing

POPULAR ELECTRONICS




Now, for men in electronics
—*“a whole new era
of quick calculations”

Jure,

1967
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thanks to this specially designed
electronics slide rule

“THERE MUST BE THOUSANDS OF PEOPLE in e¢lectronics
who have never had the marvelous adventure of calculating

problems with a single slide rule; other thousands have had to
content themselves with a slide rule not specifically designed for
electronics. For both groups, the new slide rule designed and
marketed by Cleveland Institute of Electronics and built for
them by Pickett will open a whole new era of quick calculations.

“Even if you have never had aslide rule in your hands before,
the four-lesson instruction course that is included takes you by
the hand and leads you from simple calculations right through
resonance and reactance problems with hardly a hitch. If you
already use a slide rule, you'll find the lessons a first-rate re-
fresher course. And it explains in detail the shortcuts built into

this new rule.” L
From an article in

Radio Flectronics Magazine

Want complete details about this time-saving new Electronics Slide
Rule? Just mail coupon below...or write Cleveland Institute of Elec-
tronics, Dept. PE-133, 1776 East 17th St., Cleveland, Ohio 441 14.

Mail this coupon for

FREE BOOKLET

Wilh rerw g!:lr"u':l. Slide Rele and irdtiuzlion Coures

T
|

I

|

& |
c I E Cleveland Institute of Electronics |
1776 E.17th St..Cleveland, Ohio 44114 |

|

|

|

|

|

|

I

I

Please send me without charge or obligation your booklet describing
the CIE Electronics Slide Rule and Instruction Course. Also FREE if
I act at once: a handy pocket-size Electronics Data Guide.

Name

(please print)

Address
City I State Zip

Accredited Member National Home Study Council

A Leader in Electronics Training . . . Since 1934 PE-133




XL-100 N pproved b
D.0.T. for use in %Iaenad; LETTERS (Continued from page 8)

clean his TV tuner at home (*Taming Your
TV Tuncr,” March, 1967). Some of the “dirty
tuner jobs” I would have gotten will no doubt
be done at home, BUT someone is sure to try
and clean the one type of tuner—the RCA
“New Vista”—that can’t be cleaned using
the method you outlined. By the time he gets
through messing it up, and brings it to me
to clean properly, it will cost him more than
it would have if he hadn't attempted the
cleaning job himself. If any of your readers
own a tuner of this type, tell them to do their
own troubleshooting but . . . leave the clean-
ing to us.

4 4
‘ an article telling the average guy how to
|

WALLY HEPWORTH
Northgate TV
Seattle, Wash.

Wally, we prefer to believe that our readers
are not “the average guy.”

GIANT ROBOT

I couldn’'t help noticing the picture of
“Gorgo,” the homemade robot, in your “Let-
ters From Our Readers” column (February,

+ Showing up everywhere.
XL-190. The sharpest
C.3. mobile going.
Minimal adjacent channel
nterference and
unsugpessed Sensitivity.
23 channels. A trouble-
free transceiver
miniatu-ized into a dash
urit just 4x8x8 inches.
Tram XL-100. If you
den't have it, you're
re‘ving-on second best.

’ $318 complete.

1967). “Gorgo” is probably okay for its size,
but for the big jobs, I'll take MY robot,
“Herbie,” any day.

GLENN FIELDS
Roslyn, N. Y.

Al use must cenform-with Part 95 F.C.C. regulations.
i gulan GIANT RELAY
Hbobby tvpe zommuhization er aimizss small talk prohibited.
Take one giant coil about 5” high and 1%”

Tram Electronjcs’ Inc. in diameter, some %4” wood, some 1” wood, a

handful of screws and nails, 12-gauge wire,
Dept. No. E-6 Lower Bay Road, P.O. Box 187, two perforated metal strips (magnetic), and
Winnisquam, N.H. Phone 603-524-0622. you can make a relay. The one in the picture

CIRCLE NO. 35 ON READER SERVICE PAGE
10 POPULAR ELECTRONICS




Bold . . . New. . . Revolutionary

The Perfect 36 is a citizen’s band breakthrough
by -Shakespeare’'s internationally” famous
engineer - designers. [] Theeasily installed,
performance-shaped, -~ 36-inch - fiberglass

roof-top.mobile antenna has. rugged solid-
state, construction ‘and ' handsome rock-

etry _adiesign. And our patented. paraliel
fiber process completely encloses this
ultra-senSitive, space-age circuitry- in
a_power-pack  unit - providing - the
maximum :performance and range-
expansiort’ which. “turns:-country
miles “intoscity blocks.” Fiberglass.
perma-durability “eliminates - prob-
lems caused in other antennas by
moisture, rain, dust, salt-air, extreme
cold; vibrations, abrasions, and othef
physical - hazards. [J Fiberglass’ flex-
strength ‘- inhibits = “set’” damage ..on
impact_with: doors, frames, low limbs,, etc.,
insuring that our ndn-corrosive; anti-sfatic
ahtenna-never gets. “but of tune.'::"In -bring:
ing this bold, ‘néw shape to the market,’ we
made no compromise. between performance and
structural. make:up. = :)° With The Perfect 36 we
have  created tomorrow’s  finest' antenna today.

... count on SHzkesceare

aLASS FIBER

WONDERSHAFT ANTENNAS

C/P Corpdration A Subsidiary of Shakespeare

RFD 3 Columbia, S. C. 29205
CIRCLE NO. 8 ON READER SERVICE PAGE
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Thinking of college and
a space age career?

ﬁ
o

T

Send for this booklet on
: ENGINEERING TECHNOLOGY
: AND ENGINEERING

Learn how you can prepare for a dynamic
career as an electrical or mechanical engi-
neering technician or engineer in such
exciting, growing fields as avionics, mis-
siles, reliability control, fluid mechanics,
data processing, metatlurgy, microeifectron-
ics, and advanced aerospace research.

MSOE offers residence study programs

teading to these degrees in engineering

. techngjogy and engineering:

2 years — Associate in Applied Science
4 years — Bachelor of Science

Also get facts about scholarships and fi-
nancial aids, job placement and other
student services, plus photographs of
MSOE technical laboratories and
student activities. Courses ap- i
. proved for veteran training.
. For your copy, just mail
i~ the colpon —
i no obligation.

Milwaukee, Wisconsin 53201

-------------------------------
Milwaukee School of Engineering
Dept. PE-667. 1025 N. Milwaukee Street
Milwaukee, Wisconsin 53201
Please send the “Your Career” booklet.
I'm interested in
[ Electrical fields

B -

e g
e

[J Mechanical fields

Name Age............
Address
City. State. ZiP

Ms-284
CIRCLE NO. 23 ON READER SERVICE PAGE
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LETTERS (continued from page 10)

= B -

is a 12.5-volt model.
other relay does, but is about 50 times as
large. One perforated metal strip serves as
the armature, and the other as the stationary
contact.

It works just as any

Jou~N C. KoNING
Norco, Calif.

Giant robots. Giant relays. What happened
to our microminiaturization program? Fair-
child, RCA, Motorola, Texas instrumentts,
take note.

““OPERATION ASSIST" APPRECIATED?

One reader sent me a Xerox copy of a
manual I requested in “Operation Assist”
(February, 1967), and another reader sent me
a photocopy of the schematic. So to you and
to both of the readers who came to my assis-
tance. a big thank you.

Josernt E. Lyn~ncH, K9IFE
Northlake, Ill.

On three occasions in the past I responded
to requests in the “Operation Assist” column,
and I have yet to be thanked for any of them.
I am afraid that if other persons have the
same eXperience the column will gradually
decline in popularity.

CHARLES W. LINES
Atlanta, Ga.

Just a short note to thank you for running
my request for information on two units in
“Operation Assist.” It brought results in both
cases-—schematic diagrams and parts lists.
This is an unusual type of column, but it is
vital to hobbyists who deal in reconditioning
old electronic gear and the like. Often it is
extremely hard to get data on outdated equip-
ment, and the availability of “Operation
Assist” is much appreciated.

CarL MasoN
Holmdel, N.J.

To all those who have benefitted from
“Operation Assist": thank the responders,
not the magazine. Rest assured, Charles, that
your responses were appreciated-—it’s better
to gyive thun to receive. —30—
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Introducing the world’s first S-channel, solid
state, Citizens Band Radio with a Class B
push-pull audio amplifier, super-sensitive re-
ceiver, and full-powered transmitter, that
comes with either palm microphone or tele-
phone handset at no extra cost.

Total weight: 3 pounds. Total price: $99.90.

How can anyone put so much into one
radio, for so little, without cutting corners?

Anyone can’t. Pearce-Simpson can.

In simple, unvarnished terms, Pearce-
Simpson makes more marine radio telephones
than anyone in the world.

Period.

Which means that Pearce-Simpson buys

more components for marine radio telephones

than anyone in the world.

In other words, because we buy
in such quantity, we save money
when we buy i
our components.

You save moncy when you buy our
radios.

And because we have our own plastics
factory and make our own telephone hand-
sets, our own cabinets and many of our own
parts, we know we start out with quality.

You know you end up with quality.

But probably the most significant part
of the story is this:

The $99.90 Sentry II, pictured here, is
designed by the same tough engineers, and
goes through the same tough production line
and quality check points as our most sophis-
ticated $1,000 radio.

Result?

This little radio of ours that you buy for
$99.90 won't do the same things as
our radio that you buy for $1,000.
; Obviously.

But you can’t buy a better
$99.90 radio from anyone.

Nobody can make
a better radio for $99.90
Not even
Pearce-Simpson.

Important: Full year
warranty. 0 4-watt
power output 00.5uv
opens squelch o adja-
cent channel 50 db
down O cross modu-
lation 80 db down o
no close range block-
ing 0 noise limiting
circuit virtually elim-
inates ignition and
alternator noise.

PEARCE-SIMPSON, INC.
P.O. Box 800/ Biscayne Annex PF-667
Miami. Florida 33152

Gentlemen: Please send your free booklet on
the entire line of Pearce-Simpson Citizens
Band Radios.

Name

Address

City

State Zip

Overseas military personnel may write for special military price list.
CIRCLE NO. 27 ON READER SERVICE PAGE
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“IT'S FOR YOU..
LONG DISTANCE”

B akE TR
rrERREE R
FEEE

EBEE
S TR b oo oW AR

N

T

term . . . but when you're talking about
mobile microphones, the “long distance
a Turner M+2 can provide can be
awfully important. Even at distances
where you now need a telephone to con-
tact your base station, the M+2 gives
you additional output with a twist of the
dial. (And the Turner +2 in your base
station gives you the increased output
you need to complete the communica-
tion circuit.)

If YOUR mobile rigs aren’t performing
the way they should, see your nearest
CB dealer or distributor . . let him
show you why the Turner M-+2/Turner

+2 combination is — indeed — unique
in its field.
THE MICROPHONE COMPANY

946 17th Street N.E.
Cedar Rapids, lowa

In Canada: Tri-Tel Associates, Ltd.

“Long distance”, of course, is a relative

LE)(port: Ad Auriema, fnc., 85 Broad St., New York, N.Y. 10004J

N\

OPERATION
ASSIST

Through this column we try to make it
pnossible for readers meeding information
on outdated, obscure, and unusual radio-
electronics gear to get help from other
P.E. readers. Here’s how it works: Check
the list below. If you can help anyone with
a schematic or other information, write
him directly—he’ll appreciate it. If you
need help, send a postcard to Operation
Assist, PopULAR ELECTRONICS, One Park
Avenue, New York, N.Y. 10016. Give
maker’s name, model number, year of
manufacture, bands covered, tubes used,
etc. State specifically what you want, i.e.,
schematic, source for parts, etc. Be sure
to print or type everything legibly, includ-
ing your name and address. Because we
get so many inquiries, none of them can
be acknowledged. PoPULAR ELECTRONICS
reserves the right to publish only those
items not available from mnormal sources.

CIRCLE NO. 37 ON READER SERVICE PAGE
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RCA Mark VII CRM-P3A-5 CB transceiver. Sche-
matic needed. (Luke Kulukhon, St. Lawrence Island,
Cambell, Alaska $9742)

ERLA Ballcon Circolid coil; tunes 200 to 550 kHz. Sche-
matic and metal and black tuning knob needed. (J. Lee
Grulkey. 2801 Greenwood Dr., San Pablo, Calir. 91806)

Sonora Model 390AN receiver; tunes on 5 bands; has 8
tubes. Schematic needed. (Edward J Arnold, 42 W.
Fordham Rd.. New York, N.Y. 10468)

Shell Model 2020P amplifier. Schematic needed. (Joe
Coftield, 40 Mitchell Ave., E. Northport, L.I., N.Y.)

Hallicrafters Model SX73 receiver, ser. R274D1FRR.
Source for gears, drives, and parts for tuning assembly
wanted. (Joseph T. Miller, Box 249, North Platte, Neb.
69101)

Midwest Model 170 receiver, circa 1938; tunes on 5
bands; has 17 tubes. Schematic needed. (D. B. Mac-
Gregor, 5251 Sleepy Hollow Rd., Rt. 1, Valley City,

Ohio 44280)

Beckman Model
(Rohert Meijer,
60614)

Hobbs receiver, ser. 80569, circa 1935; tunes from 0.550
to 18 MHz; has 8 tubes. Schematic needed. (Charles
Buse, 126 Los Banos Ave., Walnut Creek, Calif. 94598)

Electro Engineering Co. '‘Magna Tele’’ receiver; has
3 tubes. Schematic and technical data needed. (Albert
R. Mack, 508 Dorinda St., London, Ontario, Canada)

Pilot ‘‘Pilotone’’ AA-410 amplitier; 100 watts output.
Source for amplifier wanted. (Steven Kearns, 167 E. 67
St., New York, N.Y. 10021)

Readrite Model 132A tube tester. Tube chart and
adapters #M-BJ-Bi-Bo and instruction manual needed.
(Joseph Bilski, 1320 N. Cleaver St., Chicago, Ill. 60622)

Paragon receiver, type RD-5, manufactured by Adams-
Morgan of Upper Montclair, N.J. Schematic needed.
(R. B. Harris, Box 599, 2140-3 Comm. Det., APO, New
York, N.Y. 09291)

RCA Model RC 1060 receiver, circa 1949. Unit or cabinet
for same wanted. (Frank E. Sayles, 15 Petteys Ave.,
Providence, R.I. 02909)

DuMont Model 274 A oscilloscope. Schematic and servie-
ing instructions needed. (Robert Bazinet, 10771 Clark,
Montreal 12, Canada)

Triplett Model 1213 tube tester. Tube chart needed.
(Donald Kenner, 660 Wayskin Dr., Covington, Ky.)

5630-37 counter.
1833 N.

Schematic needed.
Larrabee 8St., Chicago, IIl.

(Continued on page 16)
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POPULAR ELECTRONICS

READER SERVICE PAGE

You can get
additional information promptly
concerning
products advertised or mentioned
editorially
in this issue

1

Circle the number on the coupon below which corresponds
to the key number at the bottom of the adver-
tisement or is incorporated in the editorial mention that interests you.

2

Mail the coupon to the address indicated below.

3

Please use this address only for Product Service requests.

POPULAR ELECTRONICS
P. 0. BOX 8391
PHILADELPHIA, PA. 19101

Please send me additional information about the products whose code numbers | have circled
1 2 3 45 67 8 91011 121314151617 1819 20 21 22 23 24 25 :
2262728 29 30 31 32 33 34 35 36 37 38 39 40 41 424344454647484950§
© 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 6970717273 7475
276 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 ]OO?

: NAME (Print clecrly
: ADDRESS
: CITY. STATE _ZIP CODE_____:
: VOID AFTER JULY 31, 1967 :
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sonotone’s
dynamic cardioi
mike for taping

Are unwanted sounds spoiling
your home fape recordings? Has

e ;fgﬁﬂ everyday house-
2 s, hold noise

e

unidirec-

tional an-

swer: Qur

" CDM80 dual

impedance
microphone.

This Sonotone

microphone fea-

tures the discrimi-

nating cardioid pat-

tern that professional

performers prefer. Cap-

tures every word, note

and nuance directed into

it, while suppressing extra-

neous, distracting noises,
boomiess and feedback

Complete w th on-off switch. 15-foot ca-
ble and shie d. Impedances of 200 ohms
and S0K ohms. Price: $43.50

ELECTRONIC APPLICATIONS DIVISION
SONOTONE CCRPORATION - Eimsford, N.Y. 10523

Exports: Singer Frods. Co., NYC. Cable: Exregnis, N.Y.

Write TODAY for Latest

Catalog on Sonotone Microphones

CIRCLE NO. 32 ON READER SERVICE PAGE

ASS'ST (Continued from page 14)

Radio Shack Model CBK-1 CE transceiver: has 5 tuhes.
Schematic needed. (Neil Courtney, Tower Rd.. Lincoin,
Mass. 01773)

Victor Co. of Japan Model SPV-1 8” TV receiver. Tube
type 21A6 (horizontal output) needed. (Weslev W.
Harris. Rt. 5. Box 2325, Bremerton, \Wash. 98310)

Superior Instruments Model TV-11 tube tester. Sche-
matic and operating manual! needed. (Billy J. Smith,

Box 252, Meredosia, Iil. 62665)
RCA amplifier, ser. 27317, circa 1926. Schematic and
source for parts needed. (Tim Huin, Box 88, Nachusa

Iil. 61057)

E. H. Scott Model SLR-F receiver, ser. 1169; tunes 80
to 550 kHz and 1.9 to 24 MHz on 5 bands. Schematic

needed. (Howard Briand. 5090 George St.. Hualifax
N.8., Canada}

McMurdo-Silver receiver: tunes BC on 6 bands: has 11
tubes. Schematic or service manual needed. (Charles G.

Baker, 122 Village Way. Ashford, Middlesex, England)

‘‘Super Pro'" receiver, type LXR. ser.
5271; tunes on 5 bands; has 16 tubes. Schematic anc
operating manual needed. (Jerry W. Ward, 1125 Gorsuch
Ave., Baltimore, Md. 21218)

Superior Instruments Model 82-A tube tester. Tube
chart needed. (Robert Dillard, Rt. #1, Holeyville, Alx.

BC-654.A transceiver, surplus; tunes 3800 to 5800 kHz.
Conversion data for operation on 117 volts. 60 hertz a.c
needed. (Norm Yanke, Box 325, Youbou, B.C., Canada

Precision Model E420 dot/bar color generator. ser.
1111M; has 8 tubes. Schematic and operating manual

Hammarlund

needed. (Duanie! Kalinowski, 7 Saratoga St., Commauack,
N.Y. 11725)
McMurdo-Silver ‘‘Silver 800'’ receiver, circa 1930: hus

5 tubes. Schematic and technical data needed. {Maddy

Sowa, Rt. 1, Box 30, Auburn, N.H. 03032)

Airline Model 62-370 receiver; tunes BC from 6 to 18
MHz: has 7 tubes. Schematic and operating manual

needed. (Kenneth J Romm, 6520 W. 82 St. Los
Angeles, Calif. 90045)

Capehart-Farnsworth phonograph, circa 1953: has 5
tubes. Schematic and parts list needed. (Robert E. Rice,

1620 N. Ridge Dr., Duncan, Okla. 733331

B & K ‘“‘Dyna-Quick 500" tube tester. Schematic,oper-
ating manual, and tube chart needed. (Willianm Neisius.
5121 Bluemound Rd., Rolling Hills Ests., Calif. 90274)

Harvey Wells Mode! T-90 ‘‘Bandmaster’’ transmitter.
Schematic und operating manunl needed. (Thomas
Kenneully, 35 Fawndale Rd., Boston. Mass. 02131

Webcor Model 1008 ‘‘Royalite’’ speaker system:. Sche-
matic needed. (William C. Wieskus, <81 West Drive,
Woodruff Pl., Indianapolis. Ind. 46201

United States Radio & TV receiver, ser. 512562, chassis
32; has 7 tubes. Schematic and technical! data needed.

Atwater Kent Model 35 receiver. Schematic, speaker.
and source for 01A's needed. (David Seliers, 52 Broad-
way, Jackson, Ohio 15610)

RT-285A/URC-11 transceiver. made by Philharmonic
Radio & TV Corp. Schematic and conversion data from
144 MHz to 220 MH2z needed. (Joseph Licata. 710 10
St., Union City, N.J. 07087)

Hallicrafters Model $-38D receiver; tunes 0.540 to 31
MHz.: has 5 tubes. Sciiematic and alignment data
needeq. (Mike Rauscher, 17 Broadway, Hatboro, Pa.
19040)

RCA Victor Model 6K receiver, circa 1938: tunes 540
kHz to 7 MHz on 2 bands; has 6 tubes. Schematic and
parts list needed. (Bruce D. Henderson, 3761 G Watkins
Dr.. Riverside, Calif. 92507

R-122A/ARN-12 honting receiver, surplus, ecirca 1952:
tunes on 31{.05 MHz only; has 9 tubes. Schematic and
operating manual needed. (Eric Klaus. 4035 Cottontail
Ln., Utica, Mich. 48087)

WRL ‘‘Globe Trotter’' transmitter. Schematic and tech-
nical data needed. (Wesley W. Harris, Rt. #5, Box
2325, Bremerton, Wash. 98310)

Freed-Eisemann Model 35 receiver/phono, ser. 18798
tunes AM. FM, and 3 s.w. bands; has 16 tubes. Sche-
matic and technical data needed. (Steve Miele, 102
Rhode Island Ave., Massapequa. N.Y. 11758, ‘BO
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This #errradrreytorra PREMIER PORTABLE TYPEWRITER

WHEN YOU BUY THIS RGA WR-648
GOLOR BAR/DOT/GROSSHATCH
GENERATOR...THE ESSENTIAL
COLOR TV TEST INSTRUMENT

Here’s a deal vou can’t allord to miss! A FREE Remington
portable tvpewriter—vours when you purchase the most
essential color-TV test instrument—the RCA WR-64B!

Just imagine how handy your new typewriter wilt he—in

the shop or at home. You'Jl use italmost as muchas vou use the The standard of the Color-TV Servicing Industry. Gener-
RCA WR-64B—standard of the color TV scrvicing industry. ates all necessary test patterns—color bars, crosshatch,

Here's how to get vour FREE Remington Typewriter dots plus sound-carrier. Only $189.50¢
Mail in the warranty card plus the gold label from the Optional Distributor resale price. All prices subject to

. X change without notice. Price may be slightly higher in
shipping carton of vour nese RCA color bar generator to Alaska, Hawaii, and the West.

RCA Test Equipment Headquarters, Bldg. 17-2, Harrison,

N.J. We will ship your new Remington portable typewriter Ask to see it at Your Authorized
to you direet, freight prepaid. But remember—this offer RCA Test Equipment Distributor
covers only equipment purchased between February 1, 1967
and July 15th, 1967. To allow for postal delay, we will RCAlElecuonic[CompongatspardiDevicesitaicen |tk
honor cards postmarked up to July 31st.
Plan NOW to take advantage of this BIG offer—a FREE The Most Trusted Name in Electronics
Remington portable tvpewriter with your prurchase of un
RCA WR-64B color bar/dot/crosshatch generator, ®

CIRCLE NO. 28 ON READER SERVICE PAGE
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Gene Frost was “stuck’ in low-pay TV

repair work. Then two co-workers suggested
he take a CIE home study course in
electronics. Today he’s living in a

new house, owns two good cars and a

color TV set, and holds an important
technical job at North American Aviation.

If you’d like to get ahead the way

he did, read his inspiring story here.

F YOU LIKE ELECTRONICS—and are
I trapped in a dull, low-paying job—
the story of Eugene Frost's success
can open your eyes to a good way to
get ahcad.

Back in 1957, Gene Frost was
stalled in a low-pay TV repair job.
Before that, he'd driven a cab, re-
paired washers. rebuilt electric mo-
tors, and been a furnace salesman.
He'd turned to TV service work in
hopes of a better future—but soon
found he wus stymied there too.

“I'd had lots of TV training,” Frost
recalls today, “including numerous
fuctory schools and a semester of ad-

vanced TV at a college in Dayton. But
evenso, I was stuck at $1.50 an hour.”

Gene Frost’s wife rccalls those days
all too well. “We were. living in a
rented double,” she says, “at $25 a
month. And there were no modern
conveniences.”

“We were driving a six-year-old
car,” adds Mr. Frost, “but we had no
choice. No matter what 1 did, there
seemed 1 be na way to get ahead.”

Learns of CIE
Then one day at the shop, Frost got
to talking with two fcllow workers
who were taking CIE courses ... pre-

paring for better jobs by studying elec-
tronics at home in their spare time.
“They were so well satistied,” Mr.
Frost relates, “that I decided to try
the course myself.”

He was not disappointed. “The
lessons,” he declares, “were wonder-
ful—well presented and easy to under-
stand. And [ liked the relationship
with my instructor. He made notes on
the work I sent in, giving nme a clear
cxplanation of the arcas where'I had
problems. It was even better than tak-
ing a course in person because I had
plenty of time to read over his com-
ments.”

Studies at Night

“While taking the course from CIE,”
Mr. Frost continucs, “1 kept right on
with my regular job and studied at
night. After graduating, I went on
with my TV repair work while look-
ing for an opening where I could put
my new training to use.”

His opportunity wasn’t long in
coming. With his CIE training, he
qualified for his 2nd Class FCC Li-
cence, and soon afterward passed the
entrance examination at North Amer-
ican Aviation. “You can imagine how
T felt,” says Mr. Frost. “My new job
paid $228 a month more!”

“CIE training helped pay
- formy new house,”

says Eugene Frost
of Columbus, Ohio

e : St
18

&
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Currently, Mr. Frost reports, he’s
an inspector of major electronic sys-
tems, checking the work of as many
as 18 men. “I don’t lift anything
heavier than a pencil,” he says. “It’s
pleasant work and work that I fecl is
important.”

Changes Standard of Living

Gene Frost’s wife shares his enthusi-
asm. “CIE training has changed our
standard of living completely,” she
says.

“Our new house is just one exam-
ple,” chimes in Mr. Frost. “We also
have a color TV and two good cars
instead of one old one. Now we can
get out and enjoy life. Last summer
we took a 5,000 mile trip through the
West in our new air-conditioned
Pontiac.”

“No doubt about it,” Gene Frost
concludes. "My CIE clectronics
course has really paid off. Every min-
ute and every dollar I spent on it was
worth it.”

Why Training is ¥mportant

Gene Frost has discovered what many
others never learn until it is too late:
that to get ahead in electronics today,
you nced to know more than solder-
ing conncctions, testing circuits, and

June, 1967

replacing components. You need to
really know the fundamentals.

Without such knowledge, you're
limited to “thinking with your hands”
...Iearning by taking things apart and
putting them back together. You can
never hope to be anything more than
a serviceman. And in this kind of
work, your pay will stay low because
you're competing with every home
handyman and part-time basement
tinkerer.

But for men with training in the
fundamentals of electronics, there are
no such limitations. They think with
their heads, not their hands. They're
qualified for assignments that arc far
beyond the capacity of the “screw-
driver and pliers” repairman.

The future for trained technicians
is bright indeed. Thousands of men
arc desperately needed in virtually
every field of electronics, from 2-way
mobile radio to computer testing and
troubleshooting. And with demands

ENROLL UNDER G... BILL

All CIE courses are available under
the new G.I. Bill. If you served on ac-
tive duty since January 31, 1355, or
are in service 'ow, check box on
reply card for G.I. Bill informaticon.

CIRCLE NO. 10 ON READER SERVICE PAGE

like this, salaries have skyrocketed.
Many technicians earn $8,000, $10,-
000, $12,000 or more a year.

How can you get the training you
need to cash in on this booming de-
mand? Gene Frost found the answer
in CIE. And so can you.

Send for Free Book

Thousands who are advancing their
electronics carcers started by reading
our famous book, “How To Succeed
In Electronics.” It tells of the many
clectronics careers open to men with
the proper training. And it tells which
courses of study best prepare you for
the work you want.

If you'd like to get ahead the way
Gene Frost did, let us send you this
40-page book free. With it we’ll in-
clude our other helpful book, “How
To Get A Commercial FCC License.”
Just fill out and mail the attached card.
Qr, if the card is missing, write to
CIE at the address below.

Cleveland Institute
of Electronics

1776 E.17th St. Dept. PE-55
Cleveland, Ohio 44114

Accredited Member National Home Stucy Council
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NEW
PRODUCTS

Additional information on products couv-

ered in this section is available from the
manufacturers. Each new product is
identified Ly a code number. To obtain
further details on any of them, simply

fill in and mail the coupon on page 15.

CORRECTIVE-TYPE SOLDERING IRON

Breakthrough in soldering irons! The “Uni-
line Mark VII" announced hy Vanguard Elec-
tronic Tools, Inc., is the first ‘“‘corrective”

type pencil soldering iron-—-any joint soldered
improperly can be instantly desoldered sim-
This high-quality

ply by pressing a button.
soldering pen-
cil is a com-
plete unit with
a built-in  sol-
der-suction as-
sembly. It has
a 40-watt heat
cartridge as-
sembly and
can accomimo-
date a variety
of 10 tips and

-

other acces-
sories. Handle
weight is 0.9 &
oz. and the

heat cartridge
weighs 0.8 oz.
Immediate production plans call for handles
in four colors, cartridges in four sizes, and
33 different ruggedized tip configurations. A
porcelain “Brazier Consolette” soldering
stand features two waste solder depositories
and a solder well which keeps the tip of the
iron constantly tinned.

Circle No. 75 on Reader Service Page 15

TOP-TUNING PISTON CAPACITORS

The Components Division of JFD Electronics
has announced a universal top-tuning assem-
bly which adapts all JFD piston trimmer ca-
pacitors for top tuning and vertical mount-
ing. Intended for use where space is at a
premium, these assemblies are furnished in
two-wire-and-pin, or four-wire configurations
for printed circuit board mounting.

Circle No. 76 on Reader Service Page 15

TRANSMITTER AND RECEIVER ‘‘COMBO"

Improved versions of the well-known Heath-
kit SB-400 SSB transmitter and the SB-300
communications receiver for 80- through 10-

22

meter amateur band coverage have been an-
nounced by the Heath Company. The new
transmitter (shown in photo) is called the
SB-401, and features a front panel control to
switch from independent to transceiver
operation when used in combination with its
new mate, the SB-301 receiver. The SB-401
can also be operated as an independent trans-
mitter with any communications receiver
when the Heath SBA-401-1 crystal group is
installed. In addition, it is less expensive than
its predecessor. New features of the SB-301

e,

receiver include increased sensitivity, full
RTTY provisions with an RTTY position on
the mode switch, 15 to 15.5 MHz coverage for
WWYV reception, a built-in switch-selected
ANL, and front panel switching for control of
optional 6- and 2-meter converters. Assembly
of both of these kits has been made easier by
the use of “sub-pack” packaging: basic por-
tions of each instrument are assembled as
individual units, and the kit builder opens
only the packages of components neccessary
for the particular part he is ahout to put to-
gether.

Circle No. 77 on Reader Service Page 15

SOLID-STATE POWER SUPPLY KIT

Providing 0-40 volts d.c. output voltage and
0-1.5 amperes output current, Allied Radio’s
Knight-Kit Model KG-663 solid-state power
supply is regulated
for line and load
variations, and a
0-1009% variable cur-
rent limiting con-
trol automatically
limits short-circuit
current to a safe
value. Two meters
monitor voltage and
current simultane-
ously. A heavy-duty
operation/standby
switch allows presetting of voltage with the
load disconnected, and two pilot lights signal
“standby” and “operate.” Ripple, with full
load, is less than 0.6 millivolt r.m.s. The KG-
663 is also available factory-wired.

Circle No. 78 on Reader Service Page 15

31-CHANNEL TRANSCEIVER

Polytronics’ “Poly-Comm 30" transceiver has
been modified to provide 31 channels instead
of 30. They include all 23 channels for long-
range mobile communications plus eight ad-

POPULAR ELECTRONICS



A low cost Crystal for
the Experimenter

International

e LOW COST

e MINIMUM
DELIVERY TIME

3,000 KHz to 60,000 KHz

SPECIFICATIONS: International Type
“EX" Crystal is available from 3,000
KHz to 60,000 KHz. The "EX" Crystal
is supplied only in the HC-6/U holder.
Calibration is = .02% when operated in
International OX circuit or equivalent.

CONDITIONS OF SALE: All “EX" Crys-
tals are sold on a cash basis, $3.75
each. Shipping and postage (inside U.S.
and Canada only) will be prepaid by
International. Crystals are guaranteed
to operate only in the OX circuit or its
equivalent.

6 go ==
ogo il

COMPLETE OX OSCILLATOR KITS
Everything you need to buiid your own

oscillator. $235 Postage Paid

type !tEX!?

13

Postage
Paid

MINIMUM DELIVERY TIME We guaran-
tee fast processing of your order. Use
special EX order card to speed delivery.
You may order direct from ad. We will
send you a supply of cards for future
orders.

ORDERING INSTRUCTIONS

(1) Use one order card for each fre-
quency. Fill out both sides of card.

(2) Enclose money order with order.

(3) Sold only under the conditions
specified herein.

INTEFINAT.IONAL

=

CRYSTAL MFG. CO,, INC.

1M NO LEE - OKLA, OTY. OKLA. 73102

CIRCLE NO. 17 ON READER SERVICE PAGE
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PRODUCTS (continued from page 22)

ditional Part-15 channels that can be used to
monitor short-range walkie-talkie operation.
The unit is designed to prevent accidental or
intentional switching from low to high power
on the short-range channels.

Circle No. 79 on Reader Service Page 15

“BOOKSHELF” TUNER/AMPLIFIER SYSTEM

“Two on the Aisle” is the designation given
the new tuner/amplifier system introduced
by the Acoustech Division of Koss Electron-
ics, Inc.; the two components are stacked
one above the
other and are
designed to fit
into less than
one cubic foot
of space on an
ordinary 10”7
home book-
shelf. Because
the system is
entirely solid
state, there is
no heat prob-

’ lem. “Two on
consists of the Acoustech VIII

the Aisle”
FM tuner and either the Acoustech Va
tshown) or VII integrated amplifier. The

amplifier units are available factory-wired or
in kit form, the tuner in a factory-built ver-
sion only.

Circle No. 80 on Reader Service Page |5

THREE-IN-ONE PORTABLE TUBE TESTER

Some 800 types of radio/TV vacuum tubes
(octals, loctals, 7- and 9-pin miniatures, no-
vars, nuvistors, and
compactrons) can
be quick-tested with
EICO's Model 636
tube tester. In ad-
dition, the Model
636 tests under load
commonly used
batteries from 1.5
to 90 volts, and it
also performs as a
g0 no-go continuity
checker. Features
include: transform-
er isolation to re-
duce shock hazard;
a large, 3-color,
easy-to-read meter; and a neon lamp short in-
dicator. The Model 636 comes complete with
Bakelite case, carrying handle, and a tube
data manual.
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VOICE-ACTUATED MICROPHONE

If you have a battery-operated transistorized
tape recorder equipped with a jack for re-
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mote microphone control, you'll be interested
in Lafayette Radio Electronics’ new voice-
actuated microphone. An electronically con-
trolled relay in the microphone automatically
starts the recorder when sound is picked up,
automatically stops the recorder when the
sound stops. The microphone is equipped
with a three-position switch for voice con-
trol/off /remote functions, and with a sensi-
tivity control.

Circle No. 82 on Reader Service Page 15

CRT ANALYZER/REJUVENATOR

All color and black-and-white TV picture
tubes can be tested with the CR-35 CRT
analyzer/rejuvenator announced by The
Hickok Electrical Instrunient Company. The

CR-35 checks
gas, emission,
shorts, opens,

grid cutoff, and
cathode life. It
also rejuve-
nates, repairs
shorts, and de-
termines boost-
er effective-
ness. Continu-
ously variable,
meter - moni-
tored test volt-
ages assure the
availability of
correct heater potentials as well as protec-
tion against obsolescence. Seven sockets cov-
er all basing configurations, with no adapters
required. When mounted in its rugged port-
able carrying case, the CR-35 CRT analy-
zer/rejuvenator measures 10%,” x 10%” x 5%,
and weighs 9 pounds.

Circle No. 83 on Reader Service Page 15

DESOLDERING /RESOLDERING IRON

Only 8” long and weighing just 3% ounces,
the “Endeco Model 300" desoldering/resolder-
ing iron available from Enterprise Develop-
ment Corporation is particularly suitable for
removing and
replacing min-
iature compo-
nents in print-
ed circuit
boards. It is
rated as 40
watts at 115
volts and de-
livers a 720° F
tip tempera-
ture. When
heated, the hol-
low tip melts
the solder, and
action on the rubber bulb lifts the solder by
vacuum from the connection. The tip's 360°
coverage plus capillary action of the solder
is said to result in a perfect resoldered con-
nection. Tips come in five sizes.

Circle No. 84 on Reader Service Page 15
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... right for you because they look btter, feel better, work better

Why are S-K Wayne small precision pliers preferred
for the most accurate and exacting work in such
fields as hobbycrafts, watchmaking, and all phases
of electronics? For the same reasons you would
have for owning them:

An S-K Wayne precision plier is made to /ook
better. Each tool is drop forged from fine grain
tool steel. Each is individually machined. Tempered.
Carefully fitted and adjusted by expert American
tool craftsmen. Fully tested. And finally, the head
is polished like a fine surgical instrument to a
smooth, gleaming finish—the famous S-K Wayne
finish recognized as the finestin professionaltools.

It's made to feel better. Expertly balanced and

shaped to fit the hand, with cross coil springs
and Cushion Grip handles to fight fatigue and
provide maximum comfort.

It's made to work betier. Small, slim, polished
head design permits easy access to tight work
areas—spots other pliers can't reach. With care-
fully filed cufting edges to assure a perfect cut
every time.

Professionals and serious hobbiests like S-K
Wayne's broad selection of pliers of every type
and size. You'H like it, too.

Visit your S-K Wayne dealer and ask to make
yoLr own comparison. Tnen, like the professionals
say: ‘‘Let your hands be the judge.”

——

S-K WAYNE TOOL COMPANY ,WAYNl; \ Subsidiary of Symington Wayne Corporation

332 South Michigan Ave. « Chicago, lll. 60604

N (orromatior_/
————
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FIRE!

What they're counting on is you.

You're the pProgram Test Station
Operator. An Army expert. The man inon
every beat of the countdown.

Your earphones whisper crisply-
gach word sends your eyestoa dial or
your tingerstoa switch. You check
your checklist, then check the checks.
Your computers calculate.

You confirm. Every second counts.

But time is indifterent. it ticks
atong. And SO does the countdown until
those last, long seconds run into that
one-word order: FIRE!

You push the button.

You've come along way from high
school. Back then, the only place you saw
missile taunchings had been on V. -

But now you have Army {raining behind
you. An g-hour-a-day, 5-day-a-week
program that taught you a skill to puild
a career on. A solid career that will
mean sound security all your life.

As a high school graduate, the
{raining you selected was guaranleed in

writing petore you signed up- You had e

over 300 courses to choose from.
The one you picked was a winner.
5o were all the others.
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ELECTRONICS

LIBRARY

HOW TO BUILD SPEAKER ENCLOSURES
by Alexis Badmaieff and Don Davis

It is somehow fitting that the last published
book by “Alex” Badmaieff-—before his un-
timely death, Deccmber 31. 1966—should be a
“do-it-yourself” handbook. Alex had been
Chief Engineer. Acoustic-Transducers, at
Altec Lansing, one of the country’s foremost
speaker manufacturers, This handbook is a
“tribute’ to Alex—his energy, his imagination
and his determination to improve the art.
Every hi-fi enthusiast who wants to make his
own speaker system should have this book at
his right hand. The thoroughness of the text
and drawings is simply astonishing.

Published by Howard W. Sams & Co., Inc.,
4300 West 62 St.. Indianapolis. Ind. 46206. Soft
cover. 144 pages. $3.25.

ELECTRICITY ONE-SEVEN
ELECTRONICS ONE-SEVEN

Two fundamental courses have been prepared
by a team of educational specialists under the
direction of Harry Mileaf, Editor-In-Chief.
Electricity One-Seven is an up-to-date, com-
prehensive course in the fundamentals of
electricity. With a background of only a mini-
mum of mathematics, a beginning student
can proceed rapidly through the seven vol-
umes in the course to an in-depth understand-
ing of all necessary theory and pertinent
practical background of electricity and
electrical devices. Electronics One-Seven is a
complete course in the fundamentals of elec-
tronics. Instead of using equipment which
may become outdated as a starting point, this
unique course begins with the concept of the
electronic signal. Then, electronic systems
are seen as a series of “building blocks” which
produce desired effects on the signal. Avail-
ablc in single, cloth-bound editions, or sets of
seven paper-bound volumes, each course is
broken up into a sequence of logical learning
units. Each page covers only one new concept
or idea, which is defined, concisely explained,
illustrated, and related to previous material
All 14 volumes are self-contained units as well
as integral parts of the courses. Suitable as
reference or refresher texts, they can be used
individually or in combination.

Published by Hayden Book Company, Inc., 116
West 14 Street, New York, N.Y. 10011. Elec-
tricity One-Seven: 976 pages (6”7 x 97), 941
two-color illustrations. Set of 7 paper-bound
volumes, $16.95; in single cloth binding,
$12.76. Electricity One, “Producing Electric-
ity” $2.25. Electricity Two through Seven,
$2.75 each: “D-C Circuits;” “A-C Circuits;”
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1

Howyoucan
hecome an expert in
loday’s action Army.

Your first step should be towards your
Army Recruiting Sergeant. He has all the
facts on more than 300 courses open to
you. You'll get the course you select guar-
anteed in writing before you enlist. And
there’s no obligation until you enlist.

Call him today. He’s in the phone book
listed under U.S. Government.

Meantime, get a colorful, exciting 40-page
booklet about Army life and Army oppor-
tunities. Simply fill out and mail this cou-
pon. There’s no obligation.

l reeler
C ArMy

|

1 OPPORTUNITIES

I Box 8-G. Mount Vernon, N.Y. 10559

1 Please rush me your 40-page booklet,

1 "‘The Secret ot Gelting Ahead."”’

: NAME

: ADDRESS

] cCiTy STATE

|

i ZiP CODE PHONE

: EDUCATION AGE

[ r r r rrrrrrr =
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NOW:
PACE
2-WAY
RADIOIN

o 09

USE THE NEW PACE “AUTOMATE"” ALL
SOLID STATE 5-WATT TRANSMITTER to call
for help when you're in trouble » Receive mes-
sages over your AM car radio . . . and get
assistance in a hurry ¢« Communicate up to
10 miles even on a weak battery « Just flip
on the transmitter switch, tune your car radio
to 1505, pick up the microphone, and make a
call = Takes no more current than an electric
clock e 12 channels available for business or
personal use ¢ Write for complete information
and the name of your nearest PACE dealer.

(D)) PACE

COMMUNICATIONS CORP.
24049 Frampton Ave., Harbor City, Calif. 90710

Export Div.: 64-14 Woodside Ave., Woodside, N.Y.
Also available in Canada

CIRCLE NO. 26 ON READER SERVICE PAGE

I.IBRARY (Continued from page 27)

“LCR Circuits” “Test Equipment;” “Power
Sources;” “Electric Motors.” Electronics One-
Seven: 992 pages (6” x 97), 943 two-color illus-
trations. Set of 7 paper-bound wvolumes,
$20.95; in single cloth binding, $14.96. Elec-
tronics One, “Electronic Signals” $2.95.
Electronics Two through Seven, $3.45 each:
“Electronic Building Blocks;” “Electronic
Tubes,” “Semiconductor Devices;” “Power
Supplies and Amplifiers;” “Oscillators, Modu-
lators, Demodulators and Discriminators;”
“Auxiliary Circuits and Antennas.”

RADIO HANDBOOK, 17th Edition
by William 1. Orr, W6SAI

It has heen five years since the publication
of the 16th edition of the Radio Handbook.
During this interval, the original publishers
sold their interest to the Howard Sams orga-
nization, and the 17th edition reflects a plea-
sant return to the original “all ham radio”
concept. Miscellaneous chapters on hi-fi, elec-
tronic computers, etc., have been deleted from
the new edition and that space—plus 32 addi-
tional pages—has been allocated to expanded
coverage of modern-day ham radio equipment
instruction and operating techniques. The
Radio Handbook has always been referred
to as the “second” handbook, indicating that
as far as ham radio operators are concerned,
no well-equipped shack with an experimental-
ly-minded operator who likes to build his
own equipment would be without both books.
For the ham—or lab technician working with
low-noise receivers and SSB transmitters—
the new edition is an obvious “must.” About
the only negative thing that can be said with
regard to the 17th edition is, “Why a white
cover?”._

Published by Editors and Emngineers, Ltd.,
New Augusta, Ind. Hard cover. 848 pages.
$12.95.

THE RADIO AMATEUR’S HANDBOOK,
44th Edition, 1967
by The Headquarters Staff of the ARRL

The latest edition of the “first” handbook in
the minds of radio amateurs is also off the
presses. Essentially the same size as the 1966
edition, this one continues the process of
bringing the by-now standard material up to
date under the editorship of Byron Goodman,
WI1DX. In particular, the field effect transis-
tor is thoroughly covered in the chapter on
transistors, and construction details on an
“economy” single-sideband transmitter and
power supply have been added for the ama-
teur who wants to break into sideband opera-
tion without too much expense. Incidentally,
this year’s cover is red.

Published by the American Radio Relay
League, Inc., Newington, Conn. Soft cover. 704
pages. $4.00 (U.8.A.), $4.50 (U.S. Possessions
and Canada), $5.50 (elsewhere). Hard cover
edition is $6.50 (U.8.A., Canada, and U. 8. Pos-
sessions/, $7.00 (elsewhere). —B0-
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NEW
LITERATURE

To obtain a copy of any of the cataloys
or leaflets described below. simply fill
in and wmail the coupon on page 15.

Literally thousands of different types and
sizes of capacitors are listed in the 32 pages
of Aerovexr's Servicemen’s Catalog. Seven of
the 8%” x 117 pages cover Hi-Q plate assem-
blies (combinations of resistor-capacitor net-
works in one miniature unit). For conveni-
ence, the catalog is three-hole punched, and
there are two indexes—one, by classification;
and two, an alphabetical-numerical index.

Circle No. 85 on Reader Service Page 15

Chock full of replacement parts and service
aids for radio and TV, Workman Electronic
Products’ 46-page (8%” x 11”) catalog ranges
not quite from a to z but from adapters and
battery chargers to vibrators and wire-wound
resistors. It also contains an extensive cross-
reference transistor replacement chart. Pro-
fusely illustrated.

Circle No. 86 on Reader Service Page 15

A new 14-page (8%” x 11”), two-color brochure
lists and describes Sylvania Electric Prod-
nets’ broad line of germanium and silicon
diodes, diode arrays, and silicon rectifiers.
Applications for these devices range from
AM/FM and television detectors to high-
speed switching circuits, computer systems,
and advanced control circuitry.

Circle No. 87 on Reader Service Page 15

Anyone considering the preparation of a Sci-
ence Fair Project will find many helpful hints
in Edmund Scientific’s Bulletin No. 47. En-
titled “Your Science Project,” this fine-print
8-pager tells you, among other things, what
makes a good project, where to find suitable
ideas for projects (including PorULArR ELEC-
TRONICS, of course), and how best to display
your exhibit.

Circle No. 88 on Reader Service Page 15

Centralab, the Electronics Division of Globe-
Union Inc., has announced a 22-page catalog
describing an extensive new line of push-but-
ton switches. Called Form No. PBS-1, the
catalog contains detailed information on the
modular design of these switches, and shows
how the modules can be used in an almost in-
finite number of combinations to solve a wide
variety of switching problems.

Circle No. 89 on Reader Service Page I5
June, 1967

NEW 23 Channel
All Solid State
CB Transceiver

900 with all
23 channels

Check these PLUS features

Greater talk power with full 5 watts, and
1009, modulation.

Unique double conversion design and
Frequency Synthesis Circuitry delivers
outstanding performance.

Full size 'S’ meter with back-lighted scale
indicates incoming signal strength, helps
to set proper squelch adjustment.
Unmatched reliability from all silicon
transistor design and rugged glass fiber
circuit boards.

Best mobile noise limiting with exclusive
heavy noise clipping switch.

Instant operation—no warmup time.
Smallest size...lower power drain...quick
installation with exclusive ‘‘Latch Rak''...
front panel Public Address control...all 23
channels installed and factory tuned...
convert to AC power with optional power
supply ... from the makers of the famous
PACE 5000. Write for bulletin PACE PLUS 23,
and the name of your nearest PACE dealer.

(P)) PACE

COMMUNICATIONS CORP.
24049 Frampton Ave., Harbor City, Catif. 90710
Telephone (213) 325-8444

*Export: 64-14 Woodside Ave., Woodside, N.Y.
Also available in Canada.

CIRCLE NO. 41 ON READER SERVICE PAGE
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Was it possible to put extra punch, extra power and extra performance into a 5
watt CB mobile radio . .. and sell it for only #99.95? B&K, creators of the famous
Cobra CAM 88, thought so—and built the new Cobra . The 5 channel Cobra ¥ is
solid state, all-the-way. Those who have heard it and tested it say it is a most
remarkable achievement in miniaturization—in CB technology—in selectivity, sen-
sitivity and 100% modulation. It's true: this one's got punch galore. We've proven
it...now you can. At B&K Distributors.

A DIVISION OF DYNASCAN

B 1801 W. Belle Plaine, Chicago, illinois 60613

WHERE ELECTRONIC INNOVATION IS A WAY OF LIFE
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BUILD...

...AN ELECTRIC MOTOR WITH A WARPED,
COIL-LESS ARMATURE

AGGIE” IS A SIMPLETON. Her
“prain” is made up of three or-
dinary electromagnets salvaged from a
couple of door bells, For ‘‘brawn,” she
gets by with a twisted piece of soft, flat
iron substituting for an armature.

A weird-lookinz contraption, Maggie
“‘gwears” she’s a genuine, bona fde,
homemade universal electric motor des-
tined to be the “sweetheart” at your aext
Science Fair. For she can cperate with
either a.c. or d.c. sower—xo batteries,
please—without the use of rectifiers or
converters!

Students of secience or electricity will By DAVID GIERKE
find Maggie a rewarding project to build
and operate. And teachers will find Ler a
useful aid in putting across the hzsic
theory of electromagnetism and its effects
on movakle objects.
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Fig. 1. Each of the cams on the twisted armature is related to a respective electromagnet to pulse the
power at a precise time in order to generate maximum torque and speed while the armature is rotating.

How ‘‘Maggie” Works. The twisted ar-
mature motor operates on the basic prin-
ciple of magnetic attraction. Three elec-
tromagnets (see Fig. 1) are employed in
a series-aiding arrangement to provide
the magnetomotive force required to
drive the armature. The electromagnets
are of the 6- to 12-volt variety supplied
with ordinary house bell buzzers, and are
aligned on a common plane.

In operation, the electromagnets are
energized through a set of three commu-
tator contacts which are alternately ac-
tivated by the rotating cam fingers posi-
tioned on the armature drive shaft. To
suppress arcing, capacitors C1, €2, and
C3 are bridged across respective pairs of
contact terminals. Lamps /1, I2, and I3,
each in parallel with a coil, add to the ap-
pearance of the project but are not es-
sential to the operation of the motor.
The armature, made from a flat piece of
soft iron that is twisted 360 degrees, is
mounted in close proximity to the poles
of the electromagnets and perpendicular
to them.

The electromagnets behave exactly like
bar magnets with north and south poles
at opposite ends. The magnetic flux trav-
eling outside the core from the north to
the south pole cuts across the armature,
attracts the nearest edge of the arma-
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PARTS LIST

C1, C2, C3—0.02-uF, 200-volt ceramic capacitor

11, 12, [3—General Electric #3537 lamp, or similar

I—174"-diameter steel fiywhecl

1-—54"-wide x 6”-long strip of V§”-thick sojt
iron

I—12" x 127 sheet of 3/167-thick plexiglass—
see text

1—>Motor armaturc—sec text

2—lInusulated banana plugs and jacks

3—Lamp sockets

3—0-12 volt electromaguets—sce text

3——Sets of telephone relayv contacts—sce text

1—15"-widc x 6”-long strip of 1/16”-thick shect
iron or hcavy-gauge tin for brackets

Misc—Fiber discs (3), fiber spacers (3), wire,

solder, #6 hardware, swmall ball hearings (2),

power supply—06- or 12-volt filament transformer

ord.c.or a.c. power supply

ture and causes it to rotate. The speed
of rotation will be esssentially propor-
tional to the field strength of the elec-
tromagnets and the applied power.

To reduce friction and thereby increase
efficiency and motor speed, the armature
is mounted on ball bearings. A flywheel
is also used to provide the necessary
momentum to keep the armature rotating
smoothly once it has started to turn.

Construction. The motor frame is built
from 316”-thick plexiglass, although hard-
wood lumber can be used if plexiglass is
not readily available. Dimensions for the

POPULAR ELECTRONICS



vz}

i 38" FRONT T
i S—=
\ . 15/16" :
174" DIA .
- : 2) . E - - 612" — ; : . u@,}.
1 L ~3/32°DIA i |
1 5/8 I 148) | I
of l N . '
1] —— |
i
a ]! |
! 1
| |
| :
. 1 PR I R "
1~5/8 ——o 12 2-7116
g S = |
! - . 3/32"01A
: 15/16" ua(é))u " £3] :
1 l |
N N 1
-o5/a"~\ rsns" 10" ﬂ
TOP |
e 3/16" |_
ASRM:JU%E_ Fig. 2. The base and supports are fabricated from plexiglass and
_..”.-me" u(z? DRILL TO Surt bonded together with epoxy or other type of strong plastic cement.
i BALL BEARING 0D. Two pieces of plastic are used to build up the commutator support.
RADIUS

1va" ——1 f—

3/4":-_—'4/2"__4

| 36" COMMUTATOR SUPPORT
(2)

-

| Mwe'Da
2

Jir:

J_ “':?t

June, 1967

Fig. 3. Coil support can be made of plastic or
other nonmetallic material. Lamp sockets can be
press-fitted into the large holes. Support brack-
et is made from about 1/16"-thick metal. The
standoffs to support wires as shown are optional.
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SHAFTS ARE PUT ON AFTER ARMATURE HAS BEEN TWISTED

Fig. 4. The lengths of the shafts on each end of the soft iron arma-

SHAFT?!&
FLYWHEEL
172" DIA 3/32"DIA
CAM"" re—cuT
") OFF
5/|e"——’ l-—
Fig. 5. Either plastic or

fiber material can be used
for the cams and spacers.
The inner diameters of each
must be small enough to re-
quire a tight press-fit to
prevent slippage. Thickness
of the cams is not critical.

CAM SPACERS
144" DIA _.,3,@ =

3/32"DIA

. o o°
|
T o
e { T
) T Fi - )
S 0o

Fig. 6. Each cam should be oriented on the shaft
as shown. The switches should close just as the
portion of the armature’s edge comes within range
of the respective electromagnets. Irregularities in
the twist of the armature can be compensated
for by only minor adjustment of each of the cams.

base and supports are shown in Fig. 2. '

Any three similar iron core coils of
suitable power and flux rating can serve
as the electromagnets. However, the sole-
noids used with home-type bell buzzers
are quite satisfactory for this applica-
tion, and are relatively inexpensive. In ad-
dition, they are available at practically
all hardware and electrical supply stores.
Since you’ll need three coils, you should
get two standard buzzers—each is
equipped with two coils.

After each solenoid is removed from
the buzzer, it is mounted on its metal
support bracket (see Fig. 3) by simply
pressing the core piece into the hole pro-
vided. Each coil bracket is then mounted
on the plexiglass support along with the
three lamp sockets.
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ture shouid be long enough to accommodate the flywheel on one end
(about 1”), and the cams and spacers on the other end (about 214, *).

Fig. 7. Space the cams along the shaft so that
they activate their respective switches. Armature
must be mounted slightly above the cores of the
electromagnets in order to obtain maximum torque
and eliminate the possibility of ‘““locking’’ action.

CONTACTS

ARMATURE

The armature is fabricated from a 54”-
wide x 6”-long strip of 14”-thick soft
iron twisted as shown in Fig. 4; alumi-
num or other non-ferrous metal cannot
be used. You can start with a strip about
2’ long. Put one end in a vise and attach
a long wrench on the other end. Twist
the strip until you wind up with 1 com-
plete revolution (360°) within a 6~
length. Mark this piece off and use a
hacksaw to cut away the unused por-
tions. Cut a notch on each end as shown.

After the armature has been formed,
it is fitted with a shaft at either end as
shown. The shaft can be welded on or
simply slipped into the notch and flat-
tened to form a tight fit. Observe that
the diameter of the shaft depends on the

(Continued on page 96)
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GET MORE VHF

ON AM/EM

TRANSISTOR RADIOS

LISTEN TO POLICE,

FIRE, TAXI,

AIRPORT, AND 2-METER
HAM CALLS

AS WELL AS TO

AM AND FM

STANDARD BROADCASTS

By MARC WEBER TOBIAS

June, 1967

YOU CAN RECEIVE police, fire, taxi,
airport, business band, plus standard
AM and FM broadcasts on one small
portable radio selling for less than
$20.00. Sound impossible? With little
more time than it takes to read this ar-
ticle, you should be able to modify an
AM/FM portable to tune in all of the
above bands and more.

The unit shown is a Channel Master
Model 6475 AM/FM transistor radio,
measuring about 4”7 x 2” x 1”. Sensi-
tivity as checked in the Colorado State
University engineering laboratory was
about 10 .V for 10 dB quieting. I have
been using one of these radios for the
past year in the Denver, Colorado, area.

I have listened to: several FM broad-
cast stations; the Denver Stapleton Tow-
er (118.3 MHz); Denver G.C.A. (119.3
MHz) ; Unicom frequencies (122.8 MHz) ;
Denver Air Traffic Control Center (126-
135 MHz); MARS Net (143.95 MHz);
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all two-meter amateur radio (144-148
MHz); Bell Mobile Telephone Service
(152-153 MHz); taxi companies (152.7
MHz) ; various remote pickups for radio
stations in the area; Arrora Police
(154.8 MHz) ; Denver Fire Department
(154.35 MHz); Golden, Lakewood, Lit-
tleton, and Sheridan Police Departments
(154-158 MHz); Denver Police—both
Channels 1 and 2 (159.03, 159.21 MHz) ;
railroad communications (160 MHz);
and various business bands.

Frequency Shift. Before going into the
modification details, a word about the
radio’s operation is called for. The tun-
ing range is from 88 to 108 MHz on the
FM band, and from 540 to 1600 kHz on
the AM band. After modification, the
radio will receive signals from about 100
to 160 MHz. The AM band will not be
affected in any way.

There are two possible objections to
this downward shift of the FM band:
you won't be able to tune in FM stations
below 100 MHz, and the FM dial mark-
ings will no longer apply. You can cover
the original FM markings with a new
dial cut from an unruled 3” x 57 index
card, and inscribe on it your own mark-
ings of the new frequencies received.

Receiver tuning is very “sharp,” but
with surprisingly little drift.

Modification. Actual conversion is ex-
tremely simple. All you have to do is
adjust two trimmer capacitors, CZ and
C?, and reduce the inductance of the lo-
cal oscillator coil (L3) in the FM sec-
tion, as shown in the photo. The lower
the inductance of the tuning coil, the
higher the operating frequency. One of
the trimmers is in the oscillator circuit
and the other trimmer is in the r.f. tuner
stage.

Remove the back of the radio just as
if you were going to change the battery.
Be careful not to pull the FM telescop-
ing antenna lead too roughly from its
socket next to the tuning capacitor.
Carefully spread the windings of L3 to
obtain the maximum spread possible
(about %”) without touching Q1 or T2.

Should you find a layer of wax around
the coil to hold it in place, heat the
screwdriver tip just enough to melt the
wax and to allow you to spread the coil
without damage.
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Alignment and Operation. Position the
radio so that the master tuning capaci-
tor appears as shown in the photo, with
the back placed along the side of the
case, and the antenna fully extended
with its lead plugged in. Turn the radio

Spread FM oscillator coil L3 as much as possi-
ble without breaking or shorting any components.
Shift the FM broadcast band as far down as it will
g0 by adjusting C2. Tune in a station at about 150
MHz and adjust C1 for maximum volume. There is no
need to make any other adjustments in the receiver.

on and check to see that the AM/FM
switch is in the FM position.

Tune the radio for a regular FM
broadcast station in the upper part of
the band, somewhere in the vicinity of
99 to 108 MHz, and rotate C2 about 90°.
As you do this, you will be able to tune
in the uppermost station on a lower por-
tion of the dial. Try to get this station
down to about 90 on the dial, or as low
as possible. Then peak C7 for maximum
volume.

Repeat the adjustment of (7 and (2
two or three times. These trimmers can
be rotated in either direction. Do not
adjust the other two trimmers as they
are in the AM section, and do not adjust
anything else on the set. Replace the
cover.

You should now be able to go up to
about 160 MHz at the spin of the dial.
Rotate it slowly if you don’t want to
miss any stations. The FM stations
above approximately 100 MHz will come
in on the lower portion of the dial.

POPULAR ELECTRONICS



BUILD A

FIRING-RANGE TIMER

YOU

CAN IMPROVE YOUR

RAPID-FIRE ACCURACY

IF YOU USE THIS

AUDIBLE TIMER ... JUST
KEEP YOUR EYE ON
THE TARGET, NOT

ON

June, 1967

YOUR STOPWATCH!

By CALVIN F. HADLOCK

%

IS SHARPSHOOTING one of your hob-
bies? If so, are you really as fast as
you think you are on the firing range?
How would you like to “clock’ your rate
of fire with an automatic timer that will
“beep’ at precise 10- or 20-second inter-
vals? You can build the Firing-Range
Timer in an evening or two.

When you practice rapid firing, you
can lay the timer on a bench or put it in
your pocket with the headphone plugged
in. Then, with the timing switch set to 10
seconds and the unit turned on, the gun
is loaded. Listen to a few beeps to get
a fix on how long the 10-second interval
actually is. When ready, commence fir-
ing at the sound of a beep and cease
firing at the sound of the next one. If
your timing is perfect, you will be able
to get the fifth shot off at the instant
the last beep occurs. For time firing,
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Fig. 1. The timing signal is produced by a UJT relaxation

oscillator (Q3) gated by Q2 at intervals, established by values
- chosen for resistors R1 and R2 and capacitor C1, and by Q1.

set the switch to 20 seconds and follow
the same procedure as for rapid fire.

How It Works. The timer (Fig. 1) con-
sists essentially of a unijunction transis-
tor timing circuit (Q1), a gating circuit
(@2), and a UJT relaxation oscillator
(@3).

With 82 open, a 20-second timing in-
terval is set up by the values chosen for
R2 and C1. With this switch closed, the
timing period is halved by the parallel
combination of R1 and R2 in series with

C1, and a 10-second timing is established.
When power is applied through switch
81, the voltage drop across diodes DI
and D2 forward-biases @2 and causes it
to conduct. When @2 conducts, the emit-
ter of @3 “sees” a very small voltage
which is not enough to allow the relaxa-
tion oscillator to work.

At the same time, capacitor C7 takes
on a charge through R! and R2, or R2
alone (depending upon the position of
S2), until its potential is enough to allow
the emitter and base 1 junction of Q7 to

HEADPHONE

azﬁ—-—>

Fig. 2. Parts are first assembled on a circuit board which is then mounted on standoff spacers
inside the metal case. Do not overheat the transistors or diodes when soldering the connections.
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conduct readily. When @1 conducts in
this manner, the voltage across C1 ap-
pears across DI and D2, overcomes the
forward bias on @2 and “shuts” it off. It
takes about % second to discharge C1
enough to allow the forward bias on Q2
to take command and turn @2 on again,
to repeat the cycle.

During the time when @2 is off, the
emitter of @3 sees enough positive volt-
age to go to work and generate an au-
dible tone.

The frequency of oscillator @3 and
thus the pitch of the emitted tone, is a
function of the values chosen for com-
ponents C2 and R8. In this application,
the output is an 800-hertz note which is
picked up by the headphone.

Construction. The timer is built in a
4”7 x 215" x 135” metal box. Power and
timing switches S7 and S2, as well as the
headphone tip jacks, can be mounted on
one end of the case. The remaining parts,

PARTS LIST

B1—-9-volt battery (2)

C1-- 150-uF tantalum electrolytic capacitor

C2—0.1-uF, 100-volt Mylar capacitor

D1, D2—1N914 diode

Q1, Q3—2N2646 unijunction transistor (Gen-
cral Electric)

Q2-—7A35 transistor (General Electric)

R1, R2—180,000 olms—sce text

R3—22 ohms

R4—470 okms

R5-—27,000 ohms | all

R6—4700 ohms resistors
R7-—1800 ohms Ta-watt
RE—15,000 ohms | 12 5 %

RO—100 ohms

R10-—330 ohms

S1, 82—-S8.p.s.t. slide switch

1—4" x 2" x 158" gray hamincrtone aluminum
box

1—174" x 3" x 1/16” circuit board, 0.180" hole
spacing plain

1-—1500-0hm single headphone with lcads (Al-
lied Rudio 86 U 086 or similar)

40—Push-in terminals for circuit board (Vector
T18 or T28, 100 in package)

Misc—Phone tip jacks (2), battery terminals
(2), picces of round V4" brass rod 347-long
tapped for 6-32 screws (4)

except the batteries, must be wired on a
17%” x 3”7 x Y%¢” perforated phenolic
board as shown in Fig. 2, and the sub-
assembly mounted inside the case on
four 3, ”-long stand-off spacers.

The two 9-volt batteries are connected
in series and tucked away under the cir-
cuit board. To insure optimum timing
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accuracy, use a high-quality tantalum
electrolytic capacitor for C1. Also, al-
though 180,000-ohm resistors are speci-
fied for R1 and R?2, it is preferable to use
Trimpot or similar miniature potentiom-
eters initially, since the value may have
to be changed during calibration.

If you use the low-cost headphone
suggested and would like to install it in a
pair of earmuffs, drill a hole in the bot-
tom of one earmuff, and fish the phone

s2-

s

HEADFHONE
JACKS

The two series-connected 9-volt batteries compris-
ing Bl are tucked away under the circuit board. The
headphone jacks and switches are panel-mounted.

tips and cord through the hole. The sin-
gle headphone snaps into the earmuff
and fits snugly in place.

Calibration. For precision timing, it is
usually necessary to calibrate the timer
against a standard such as a stopwatch
or clock with a sweep-second hand. To
adjust the timing, substitute for R1 and
R2 precision printed-circuit-type poten-
tiometers having resistances of about
250,000 ohms. With switch S2 set to 20
seconds, adjust R2 for a precise 20-sec-
ond interval. Then, with S2 set to 10
seconds, adjust RI for this interval.

After you measure each potenti-
ometer’s resistance setting, you can re-
place the potentiometers with fixed re-
sistors having the measured values.
Should you desire any other timing inter-
vals, just change the values of R1 and
R2 accordingly. —fo-
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HIGH-IMPEDANCE FET DRIVES COMPLEMENTARY
RECTIFIER-TRANSISTOR COMBO

IF YOU'VE always wanted a versatile
solid-state audio amplifier to put a
little zing in your old phonograph, or a
good-quality amplifier with separate bass
and treble controls for your guitar,
tuner, or microphone, look no further . ..
for here’s a line-operated amplifier with
a field-effect transistor (FET) that will
give you the high impedance you need
for that crystal or ceramic cartridge, and
excellent frequency response for more
enjoyable listening.

As a bonus, you get instant play the
moment you flick the unit on. No more
waiting for tubes to warm up when you
update that old tube-type phono ampli-
fier with solid-state devices. And you get
to hear the beginning of every record
you play.

How It Works. The audio amplifier
(Fig. 1) features a field-effect transistor
(@1) for high input impedance, a com-
mon collector audio stage (Q2), and a
power amplifier (@3) driving a speaker
transformer (771).

The signal input at J1 is applied to the
gate of Q1 through limiting resistor R12
and coupling capacitor C/0. The ampli-
fled output at Q17's drain is coupled
through C9 to a tone control network
comprised of R2 (the bass control) R5
(the treble control), and R7, a compen-
sated volume control with tone correc-
tion provided by €3 and R6. The output
of the volume control is applied through
C5 to the base of @2, biased by voltage
divider R8-R9.

As a common collector amplifier, Q2
provides a high current gain while, at
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DIRECTLY FROM
117-VOLT A.C. POWER LINE

By LYMAN E. GREENLEE

the same time, serving as an impedance-
matching device for the input and output
circuitry. The output of this stage is
developed across R10 and direct-coupled
to the base of @3, whose output is
coupled to the speaker through trans-
former T1.

Diode D2, together with C6, forms a
transient voltage suppression network to
limit voltage surges and protect @3 from
possible destruction. If the value of C6
is increased beyond the recommended
0.001-pF capacity, high-frequency roll-
off can be achieved for operation with
small speakers (smaller than 8 inches in
diameter). However, if the capacity is
increased beyond 0.005-.F, tone quality
could be adversely affected.

Diode DI is the line rectifier, while
R1} and C8 are filtering elements. Since
one side of the power line is grounded
directly to the unit's chassis, a polarized
line plug must be used. Resistor RI1
serves to isolate the input device from
the amplifier's chassis.

Construction. You can build the audio
amplifier circuitry on a 3%” x 5” piece
of perforated circuit board, and then
house the entire unit in a 3”-high by 8”-
wide by 5”-deep cowl-type metal box.
The operating controls, pilot lamp and
input jack can be mounted on an L-

POPULAR ELECTRONICS
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PARTS LIST

C1, C2—1200-pF ceramic disc capacitor
C3—0.005-uF ceramic disc capucitor
C4—100-uF, 25-volt clectrolytic capacitor
C5—0.1-uF, 200-600 volt Mvlar capacitor
Co—0.001-uF, 600-volt Mylar capacitor
C7—250-uF, 12-volt clectrolytic capacitor

C8— 50-uf, 150-volt clectrolytic capacitor

C9, C10—3.3-uF, 35-volt electrolytic capacitor

C11-50-uF. 25-volt electrolytic capacitor

D1, D2—Silicon rectifier (RCA 40265 or similur)

J1—Phono jack

[1—XNcon lamp with current limiting resistor

QO1—Siliconix U-110 field cfiect transistor*®

Q02— RCA 40263 transistor

(03—RCA 40264 transistor

R1-—56,000-00m, Va-watt resistor

R2——3-megohm audio taper potentiometer (bass
control)

R3, RO—68.000-0hm, Vi-watt resistor

R4-—330.000-0hm, Va-watt resistor

R5— 1-megohm audio taper poteniiometer with
switch ( treble control)

R6, R10-—10,000-0km, Ya-watt resistor

R7-—2-megohm  lincar  taper  potentiometcr
tapped at 1 megohm (volume contvol)

RS—180,000-0hm, YVi-watt resistor

R11--33.000-0hm, YVo-watt resistor

R12, R20—068,000-0km, Vi-watl resistor

R13—220-0hm, Vi-watt resistor

R14-—270-0hm, 5-watt wirc-wound resistor

R135—100,000-0hm, I-walt resistor

R16—12,000-0htm, Va-walt rcsistor

R17---22.000-0hm, Vi-watt resistor

R18—470-0lm, Va-wall resistor

R19—4.7-megohm, Vs-watt resistor

S1——S.p.s.t. switch

T1—Output  transformer, 10,000-0hm center-
tapped to 3.2-ohm wvoicc coil (or to S-ohm
voice coil if S-ohm speaker is used)

1-—NF213 transistor heat radiator, push-oi typc
(Wakeficld Enginecring Type D. or similar)

I—Cowl-type 3”7 x 8" x 57 metal box (Bud
SC-2132, or similar)*¥*

Misc.—Knobs, rubber grommet, line cord, inter-
lock, wire, solder, push-in terminals. hardware,
jour-lug terminal strip. two-terminal barricr
Strip, neon pilot light with current limiting
resistor, @s”-thick sheet aluminum, perforated
phenolic board. cltc.

* Available from Semiconductor Specialists, Chi-
cago, Nl.; Technical Electronic Dist., Bergen-
field. N. J.; or Cramer Electronics, Boston,
Mass.

wx 1 plack crackle finish cabinet with control
mounting plate, heat sink. circuit board, out-
put barrier strip and cheater cord with inter-
lock is available jrom Mobil Electronics, lic..
PO, Box 1132, Anderson, Ind. 46015 for
$0.95 postpaid in the U5

input stage
Tone con-

is provided by R2

1. FET

(Q1) matches most high-
(bass) and R5 (treble).

impedance pickups to low
input impedance transis-
tor circuits.

Fig.
trol
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shaped plate cut and drilled, and then
screwed to the long edge of the circuit
board (see Fig. 2).

The heat sink for the power transis-
tor (Q3) is fabricated from a thin sheet
of aluminum. An interlock for the spe-
cial TV-type line cord used by the au-
thor can be mounted on a small bracket
screwed to the rear of the circuit board,
as shown in Fig. 2. (If you prefer to
use an ordinary line cord, you can elim-
inate the bracket.)

The parts are mounted on both sides
of the board to conserve both space and
wire run, and are interconnected by
means of regular push-in terminals. The
top side of the board is shown in Fig. 2,
and the reverse side of the board is
shown in Fig. 3.
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TMTG. PLATE

Fig. 2. Components are mounted on
both sides of circuit board to con-
serve space. Use metal spacers (as

CONTROL

dl shown) to provide adequate clear-

ance between parts mounted on un-
el derside of board and metal cabinet.

A.C.INTERLOCK
7/8" SPACER (4)

Be sure to heat-sink the transistor leads
while they are being soldered. Also, ob-
serve polarities when wiring the diodes
and electrolytic capacitors in the circuit.

After mounting the output transform-
er on the bottom plate, connect the leads
to the circuit board and install the board
on four %”-long standoff spacers.

Operation. Before you plug the unit
into the line outlet, check it over care-
fully to verify the correctness of your
wiring. If you are satisfied that there
are no errors, plug it in and turn it on.
Touch the cabinet. If you feel a slight
tickle or hear a loud hum, reverse the
line plug. With an input connected, ad-
just the BASS, TREBLE and VOLUME
controls for normal listening. 30—

Fig. 3. Busbars eliminate the need
for extra push-in solder terminals
on underside of board. Solder the
components directly to the busbars.

POPULAR ELECTRONICS



NEW
DIMENSION

......

' PORTABLE
RADIO
LISTENING

“TWO BIT" MODIFICATION TRANSFORMS INEXPENSIVE

AM RADIO INTO HI-FI AM TUNER

By ART TRAUFFER

OULD YOU CONSIDER listening to
your portable transistor radio
through your hi-i amplifier? No? The
notoriously poor quality sounds you hear
from most inexpensive portable radios
can usually be traced to the audio output
transformer. If you placed a headphone
across the radio's diode detector, how-
ever, you would hear much better sound
—the type of sound you would normally
expect from a good-quality AM tuner.
To connect the output of the diode de-
tector up to your hi-fi amplifier, all you
need do is make a simple modification in
the radio. This modification can be ac-
complished at a cost of only “two bits"—
the price you pay for a miniature phone
jack and matching plug—plus a few min-
utes of your spare time.

Carefully remove the rear cover from
your portable radio, and locate a space
where the phone jack can be mounted on
the case. Then drill a hole in the case and
mount the jack.
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Connect a short length of hookup wire
from the “hot” (signal) side of the ra-
dio’'s volume control to the tip terminal
of the jack. Solder both connections. Then
connect another wire between the other
side of the volume control and the com-
mon, or chassis, terminal on the jack.
Replace the rear cover.

Now prepare a length of single-conduc-
tor shielded cable with the miniature
phone plug at one end and a phono plug
at the other. Plug the cable into the radio
and the input of your amplifier, and turn
both units on. All the radio needs is
power—no volume—since the wiper in
the volume control is not even in the cir-
cuit.

Sit back and listen to the brisk, clean
quality of AM sound your radio is actu-
ally capable of delivering. And if you
yearn to lounge in the sun on your patio
while listening to that ball game, simply
unplug the radio and take it with you.
It will still work as a portable. —30-
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HOW TO PUT ATV SET IN

EVERY ROOM IN A NEW HOME
—OR AN OLD MANSION

By GERALD ZAPPA

Blonder-Tongue Labs., Inc.

A FIXED rooftop antenna feeding a
single immovable TV set sounds anti-
quated, but this is exactly what many
people building new homes are prepar-
ing for, and what many people in exist-
ing homes have. One TV antenna and
one lead-in to one strategic location has
become more or less the “standard”
package for the homeowner. In a home
furnished with multiple TV sets, or in a
home having only one set which must
be moved from room to room, the single
strategic location is about as practical
as a home having only a single electrical
outlet for a single electrical appliance.
You do not have to accept this old
“standard.” You can provide as many
TV outlets as you need, wherever you
need them, and you can do so with a
single antenna, or with several antennas.
You can avail yourself of eye-pleasing
flush-type wall outlets with taps for an
antenna rotator control, hi-fi extension
speakers, and intercom stations.

Either 300-ohm, shielded, flat, trans-
mission line or the old standby 75-ohm
coaxial cable can be used with home-
type signal distribution accessories where
needed. It is not difficult to make your
own installation. Sufficient data is avail-
able to help you plan a logical system.
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Plan Ahead. The best time to plan and
install a complete system is when your
house is under construction. This could
be a bit of a problem if the builder won’t
let you work around the house, but in
the final moments of consent that exist
between the new home buyer and the
new home builder, an air of mutual agree-
ment usually prevails. This is the time
to obtain the builder's permission to in-
stall the TV distribution system. Try to
convince the builder that you will not
interfere with the normal construction
of the house and that you will not be on
the roof wuntil after “closing.” The
builder is liable for personal injury until
‘“‘closing.”

In an existing home, the big decision
to make is whether or not to run a con-
cealed wiring system. A surface-mount
affair will work just as well but doesn’t
look as good. Most types of homes can
be outfitted with a concealed system and
flush-mounted outlets. There are ways
to work around obstructions and ways to
simplify installation in existing homes.

Elements of System. You should develop
an overall plan to determine what you
need to satisfy your present and pos-
sibly your future needs. But, before you
can develop a plan, it is necessary for
you to be familiar with the various com-
ponents in the system.

You will want to know about antennas,
transmission lines, amplifiers, splitters,
couplers, matching devices, type of out-
lets and other related hardware. Each
element is presented in the following
articles to guide you to the best possible
system for your particular needs.

POPULAR ELECTRONICS



SELECTING ANTENNAS

O CHAIN is better than its weakest
link. While this is not exactly true
for an antenna system (some losses can
be compensated for), it is a good con-
cept to keep in mind when planning your
system. Give yourself a head start by
getting the best possible antenna con-
figuration for your needs.

As the connecting link of your TV
system to the transmitted signal, the an-
tenna must be able to pick up desired
signals, separate them from multi-path
reflections, if any, and perform in a uni-
form manner. Reception of color TV,
UHF, and FM radio requires special con-
sideration and should not be overlooked.
Your system cannot function properly if
the signal fed into the system is no good.

There are more antennas on the mar-
ket than you can shake a mast at. There
are combination types that can receive
the entire VHF/FM/UHF band and there
are separate antennas for each band. As
a general rule, an individual antenna
covering a single band or even a single
channel is more efficient than the broad-
band types. But, unless you have a bad
or peculiar reception problem, you can
get good coverage with the all-band jobs.

To estimate the size and type of an-
tenna for your system, it is only neces-
sary to make a visual survey of the an-
tennas in your area, or to question a
TV serviceman or electronic parts dis-
tributor. Also, many antenna manufac-
turers are able to advise you which of
their models would best serve you in
your area.

Actually, the task of selecting an an-
tenna is not difficult. Consider the dis-
tance and direction the signals have to
travel to reach you, the terrain, and the
general attitude of the TV viewers in
your neighborhood. Bad reception re-
ports seem to travel faster than the
speed of light.
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YOUR TV SYSTEM CANNOT
PRODUCE SIGNALS THE
ANTENNA DOESN'T PICK UP

Rotator Or Fixed Position. A rotator can
help solve ghosting problems, and align
the antenna for maximum signal pickup.
High-gain antennas usually have good
front-to-back ratios and narrow beam
widths; where signals come from more
than one direction, you will have to ei-
ther install a rotator or select an antenna
for each signal path.

If there are two paths not too widely
separated, you may be able to “track”
both of them by accepting a slight com-
promise. Aim the antenna about mid-
way between the two paths and let your
TV set tell you if you can get away with
it.

Mechanical Considerations. Not enough
can be said about the importance of
mechanical rigidity of the antenna mount-
ings. A fallen antenna usually means
disaster for the antenna itself, and pos-
sible injury to life and property, not to
mention the inconvenience caused by the
loss of TV viewing. A little extra care
will insure many years of service from
your system.

First, choose a mounting site: side
wall of the house, rooftop, or chimney.
The chimney, although the highest and
easiest to work on, should be the last
choice. Hot exhaust gases from your fur-
nace can form harmful deposits on the
antenna and mast-mounted accessories.
Use the chimney if you have to, but be
sure it can support your antenna and if
a rain hood is not already installed,
place one on the chimney to deflect at
least some of the smoke from the an-
tenna.

(Continued on page 94)
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Antenna Designs
Signal Multiplier 4010 Channel Master
Ultradyne Coloray 3637G

o Channe! Master
Stereo-Probe 9

-

Bionder-Tongue
Color Ranger-15

Finney
Color-Spectrum CSU-2

Blonder-Tongue
Golden Dart

Most of the antennas shown here are representative

of a line or family of related models which are
available. There are smaller and larger antennas,

and there are all sorts of combinations. UHF ver- Finney
sions are often combined with VHF configurations to  Color-Spectrum CS-B3
obtain all-channel operation. Some antennas provide

for both 300-ohm and 75-ohm transmission line.
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GC Electronics | N
Colormagic CM-12 b $i

Color Log Periodic LPV-UCL22

. 2 o = ’% :
GRGRLH HIAT
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JED “
Color Laser Log Periodic LPV-CL600 , 2\

Jerrold
Coloraxial Paralog PAX-160

Color TV and stereo FM radio have spurred more
antenna manufacturers to produce more types and
styles of antennas. The best way to get comprehen-
sive data for an antenna for your specific need is
to write to the manufacturer. Distributors in your
area are also in a position to furnish you with
manufacturers’ literature, and recommendations.
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SELECTING
AMPLIFIERS
AND
SPLITTERS

F' ALL the technical aspects of a qual-
ity TV or FM signal, the most de-

cisive to a sharp picture is its signal-to-
noise ratio. The term is self-explanatory
—the signal is what you want, the noise
is the unwelcomed guest. For the most
part, the noise is generated in the TV
set or the FM tuner.

The l?est s1gng1-to-n01se ratio in your Blonder-Tongue
system is found in the free space in front  yHr, vHF signal Splitter
of your antenna. From there on, all the UV C/S; 2-Way Hybrid MDC-2VU (top
way to your TV set, it is a downhill fight. right); and 4-set Coupler A-104-U/V ¢ rattcman
Both the noise generated by the set and Directional Tap and
the losses of couplers and transmission BT
cable will lower the signal-to-noise ra-
tio of the signal. The less noise your TV
set generates, the weaker the signal your
antenna system will be able to tolerate.

passive
split

Amplifiers. In many suburban, rural, or
fringe areas, you may have to provide
some signal amplification at the antenna
or the distribution point of your system
to increase signal strength before it gets
mixed up with the noise in the system.
An amplifier boosts both signal and noise,
and the trick is to get the amplifier to
the signal before the noise gets in.

Where more signal is necessary because
of long runs, multiple taps and outlets,
a distribution-type amplifier should be
used. Most of today’s distribution ampli-
fiers have a low enough noise factor to
permit connection direct to the anten- $C72-75; and Matching Trans-
na, making a mast-mounted preampli- former Kit, MT59
fier unnecessary. (All amplifiers intro-
duce a certain amount of noise.) Many Above are a few of the hybrid and resis-
distribution amplifiers include four-way F:;e fg:;tcea;cetssr?riiz gssoﬁgﬁtgnfg:tivﬂvgg
outputs (300-ohm or 75-Ohm? and e‘.llml' ;hepevarious Zlgmznts in the system.
nate the need for any additional signal Signal splitters and multiple set cou-
splitting. However, splitting the signal plers make it possible to feed several :
at the head end (antenna end) in some antennas to one downlead, feed several oo e

UHF-VHF/FM Splitter-Coupler/ Jerrold
Combiner SC80; 4-Way Splitter 4-Way Splitter TAC-4

. . . . from transmission line, and = :
installations may result in excessive ca- Sengrate UNE ang vHE signals, They L e
ble lengths to some outlets. can be mast-mounted or set-mounted. -~ © % e
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Blonder-Tongue
75-Ohm VAMP-2-75

JFD
300-Ohm VUT3

Finco 75-O0hm
to 300-Ohm 65-4-A

Mast-mounted 300-ohm and 75-ohm active elements
(amplifiers) are used to get to the signal before
the signal gets to the noise in order to obtain the
best possible signal-to-noise ratio. Remote power
supplies located indoors send low-voltage d.c. up

the transmission line to the amplifier. TV sig-
nals ard d.c. do not interfere with each other.

The most often used type of ampli-
fier is the mast-mounted preamplifier
(booster). As the name implies, these
amplifiers mount on the mast as close as
possible to the antenna. Power (low
d.c. voltage) to operate them is usually
sent up the antenna transmission line
from a power supply installed indoors.
They are low-current, one- or two-tran-
sistor devices.
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Blonder-Tongue
Distribution Amplifier
HUB-3P

Finco
4-Set Amplified Couplers:
300-Ohm 65-1, and 75-Ohm 65-2

JFD
Color-Tele Amp 75-Ohm
HBV2-75

Distribution amplifiers and amplified couplers are
used tc beef up the signal enough to overcome
losses in the system and to make possible long
runs. Compensation for strong signals is possible.

Many types of boosters are available;
VHF, UHF, FM, VHF/FM, and VHF/
UHF/FM. Some of the qualities of a good
booster are low noise factor, high gain,
and good signal-handling ability. Ampli-
fiers using high frequency silicon tran-
sistors usually have a very low noise fac-
tor. Signal gains on the order of 15 to
20 dB can be expected.

(Continued on page 95)
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SELECTING

TRANSINISSION LINES

SIGNALS FLOAT

THROUGH THE AIR

FROM ANTENNA TO ANTENNA,
BUT MUST BE GUIDED BY
TRANSMISSION LINES
THROUGHOUT YOUR HOME

WIN LEAD or coax—which will it

be? Unshielded twin lead can do a
satisfactory job when it doesn’t have to
run near other wires or metal surfaces,
or when it is not exposed to a lot of in-
terference. Consider the amount of loss
you can tolerate, the amount of inter-
ference, the impedance, and the ease of
installation.

Twin lead, shielded or unshielded, has
a nominal impedance of 300 ohms and is
balanced. That is, both conductors are
at equal potential with respect to ground.

Types of Twin Lead. Ordinary twin lead
has the lowest signal attenuation factor,
and is also very easy to work with. With
certain types of fittings, stripping of in-
sulation can be dispensed with. But or-

Coaxial cable can be run in close proximity to metal
surfaces without upsetting the signal. Losses are pre-
dictable and can be compensated for. Transformers
match 75-ohm cable to TV set’s 300-chm input.

dinary twin lead deteriorates rapidly with
weather, requires standoffs, picks up in-
terference, and must be routed carefully
S0 as to avoid nearby metal. Where sig-
nal strength is at a premium in deep
fringe areas you may have no choice but
to use a very low loss transmission line.

Shielded twin lead having an attenua-
tion factor less than coaxial cable but
more than ordinary twin lead, was in-
troduced a few years ago to satisfy a de-
mand for a shielded 300-ohm balanced
transmission line. Like coaxial cable, this
twin lead needs no special standoffs, it
can be routed near metal, and the manu-
facturer claims that it is “suitable for
direct burial—even under water.”

Coaxial Cable. The coax cables used for
most home TV systems have a nominal
impedance of 75 ohms and are unbalanced.
The outer shield of the coaxial cable is
usually connected to ground both at the
antenna end and at the end going to the
set. The vast majority of TV sets have a
balanced input impedance of 300 ohms.
If coaxial cable is used, a balun or match-
ing transformer will be needed to re-
match the line to the set, both for im-
pedance and for balance.

Some outlet plates have a 75-t0-300 ohm matching
network mounted on its back side to permit direct
external connection to a TV set. Additional openings
accommodate extension speakers, intercom units.

POPULAR ELECTRONICS



TRANSMISSION LINE

Type Signal Loss/100°  Cost/100°
Ch.13 | Cch.83  (approx)
COAX CABLE* ‘ I
RG-59/U 5.8dB l 13.5dB | $ 5.35
RG-59/UFoam  4.8dB | N.A. 6.00
RG-11 285dB NA. 11.25
RG-11 Foam 2.3dB N.A. 15.30
82-Channel 3.25dB ; 8.2 dB 14.85
TWIN LEAD | ! l
Shielded 4.1d8B 65dB | 990
Low-Loss l l
Encapsulated 28dB | 56dB 4.90
Lowest-Loss i |
Foam-Filled 2.1dB i 3.7 dB | 4.50
Ordinary . ‘ |
Flat Type 2.2dB 4.5dB | 1.91
Open Wire’ ! I '
(450-ohm) ] 0.73dB| 2dB 4.75

“Does not include connectors and matching transformers.
*2Generally not recommendea for extensive in-house runs.
=s«Extended run between antenna and house, and along
the outside of the house. Matching transformers to 300

ohms are available.

Shielded 300-chm twin lead (center) can be run
through metal outlet boxes just like coaxial cable,
but unshielded line (left) should go through plastic
boxes or through wall openings without any metal
hardware. Flat 4-conductor lead (right) can be used
for rotor control or audio. Do not run antenna sys-
tem lines through any boxes containing power lines.
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Open-wire 450-ohm transmission line has very low
Josses and is suitable for long runs in weak or strong
signal areas. Like unshielded 300-ohm line, it is
used for external wiring and should be kept away
from large metal objects. Special matching trans-
formers make this line compatible with 300-ohm

Tv systems. (Photo: Saxton Products. Inc.)

Coaxial cable is weatherproof and
picks up very little electrical interfer-
ence when properly installed and termi-
nated. It can be passed inside metal
conduit and generally routed along any
convenient path. But most coaxial cables
have high signal loss. The higher the
signal frequency, and the longer the run,
the greater the loss. This disadvantage,
however, can be offset by supplying more
signal from the head-end.

The need for special connectors and
costlier signal distribution accessories
with the coaxial cable also represents a
slight disadvantage. A big advantage,
however, is that the losses in a coaxial
cable system are predictable and can be
compensated for in a specific manner.

Also available are weather-resistant
foam-filled, low-loss encapsulated twin
lead and several types of coaxial cable—
the most recent type being featured as
&§2-channel coax.

Coaxial types of outlet plates shown here also are
available with openings for rotor control, audio and
other applications. (Photo: Mosley Electronics, Inc.)
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INSTALLING

THE
SYSTEM

INSIDE/OUTSIDE AND
OVER/UNDER WIRING
TECHNIQUES HELP GET
AROUND OBSTRUCTIONS

NEW CONSTRUCTION or old, house

for house, installation configurations
are essentially the same. Take the most
direct route. Take the most logical route.
Make it as easy as you can by going over
the ceiling, under the floor, through the
closet, outside the house, inside hollow
walls, etc. Use long drills, snakes, bent
coat hangers, stud finders, and common
sense. A floor plan showing the location
for all outlets is desirable.

In a ranch-type home, all signal split-
ting should be performed in the attic.
The wires can then be fed down between
the studs, and retrieved at the outlet.

Inside, Outside Wiring. In a multi-level
home, after signal splitting in the attic,
if you anticipate difficulty in running the
cable inside the walls, run the cable on
the outside of the house. If the tap-offs
are made on the outside, the cable can be
fed through a wall bushing directly to
the outlet site. If you prefer, the cable
can be run into the house for a tap-off,
and then run outside again to the next
outlet. Don’t forget to caulk or other-
wise weatherproof all holes drilled
through the outside walls.

In this type of installation, try to avoid
locations close to 117-volt a.c. wall out-
lets. Be on the alert to prevent drilling
into electrical wiring, water pipes, and
other obstructions. If the house is under
construction, outside wiring is not need-
ed.

If signal splitting in the attic is not
possible (you may not have an attic), or
if two or more outlets must be provided
in the same room, remember that most
signal splitters are weatherproof and can
be mounted on the outside of the house.

AUDIO AND CONTROL WIRING AND OUTLET BOXES

24 gauge is suitable for short runs. Use heavier
gauge for long runs.

May require additional pairs depending on number
of stations and type of intercom. Shielded pair pre-
ferred to minimize crosstalk problems.

Used on most automatic rotators. Can be used for

Required for most manually-operated rotators.

Standard electrical outlet, good for coax or shielded
twin lead.

Use for unshielded transmission lines.
Suitable for existing construction, requires cutting

Auxiliary Wiring Cost (approx.)l Comments
2-Conductor Wire $1.22/100’
Audio/Speaker
3-Cond. Twisted Pair 1.25/100'
Intercom
4-Conductor Wire 2.82/100°
audio.
5-Conductor Wire 3.54/100’
Gem Box .25
Bakelite Wall Box 75
Open Hole -39
Wall Bracket
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into wall board.
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PREAMPLIFIER

REMOTE POWER
SUPPLY

TWO-way
ALL-BAND
COUPLER

VMHF/ UHF
BAND SPLITTER

75/ ANTENNA

ROTATOR

4-way 7
COAXIAL CABLE SPLIT¥ER5A

T

TO QUTLETS

FOR
ROTATOR

BN

MATCHING
TRANSFORMER
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Mast-mounted preamplifier can be eliminated in a
good signal area. VHF/UHF splitters help maintain
impedance match at TV set in simple system at left.

Sheltered areas, under an eave or win-
dowsill, are suitable locations for these
components.

Over and Under Wiring. Sometimes the
“over and under approach’ can be used.
With this method, second floor locations
can be fed from the attic using the ranch
hcme approach and first floor sites can
be fed from the basement. A single dis-
tribution line is routed outside the house
from the attic to the basement. Splitters
can then be mounted on the floor joists
and cables fed up through drilled holes
in the floor to the outlet site.

If several outlets are required within
a room, and if it isn’t convenient to hide
the transmission line wiring, run twin
lead along the baseboard. Do not just
parallel the outlets; use proper couplers.

In homes under construction, tag the
wires where the outlets will be located.
The ‘“sheet-rockers” will hopefully leave
an appropriate hole. Otherwise you will
find the room sheet-rocked solid.

Use commercially available 75-ohm in-
line connectors for joining coaxial cable
in the middle of a run. A splice is never
as good as an uninterrupted run. Avoid
splices by buying more than enough ca-
ble at the start. When splicing audio or
rotator wires, use solder, and then tape
the joints. Mismatch and chemical reac-
tion can result if coaxial cables or twin
leads and other hardware are made of
dissimilar materials.

Coax cables and some twin leads have
critical bending radii—avoid sharp bends,
excessive twisting, crushing and other
forms of mechanical distortion. Also
avoid stapling and nailing unshielded
twin lead. If you must staple, do so spar-
ingly. The less metal that comes in close
proximity to unshielded transmission
line, the better.

Coaxial cable and shielded twin lead
may be lightly stapled as required. Do
not pierce the insulation.

(Continued on page 88)

Four-way installation using coaxial cable requires
impedance-matching transformers. Four-way splitter
can be replaced by a distribution-type amplifier.
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SERVICING

THE
SYSTEM

TOO MUCH SIGNAL
CAN BE JUST

AS BAD AS TOO
LITTLE SIGNAL

WHEN THE MOMENT of truth ar-

rives, your system’s quality will usu-
ally be as good as the time you took to
plan it. Check each TV channel; look for
well defined pictures, free of snow, from
all TV outlets.

Should you run into any difficulties, go
about troubleshooting the installation in
a systematic manner. You can start at
an outlet and work your way back to the
antenna, or you can start at the antenna
and work your way toward the outlet.
The professional way is to think out the
problem, start somewhere in the middle
of the system, and work your way to-
wards the troublesome end. It isn’t dif-
ficult to isolate the trouble.

Weak Signal. If snow or poor quality
pictures are obtained from some outlets,
and not from others, it is a simple mat-
ter to check out and isolate a trouble-
some line or component. If snow appears

INPUT

VHF/UHF/FM
INPUT OR QUTPUT

[
ml ml lumr

INPUTS OR OUTPUTS

~7d8 EACH

QUTPUTS

Signa! splitters, multiple set couplers and ampli-
fiers are usually schematically represented by tri-
angles, squares, and rectangles, but not by circles.
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on one channel, and not on others, you
might suspect the channel or reception
conditions for that channel. If snow ap-
pears on all channels and from all out-
lets, and if all is well with your instal-
lation, you may be in need of additional
signal amplification.

One way to troubleshoot your antenna
system is to substitute dummy loads for
a run and work from the head-end on
down. It is possible for trouble in one
line to reflect back and cause trouble in
other lines.

Strong Signal. In amplified systems, too
much signal (overload) can also present
some problems. Overload can be recog-
nized by loss of synec, windshield wiper
effect, visible “herringbone” or “beats,”
and a very black picture. Overload can
occur at the TV set or at the amplifier.
Usually, the amplifier is to blame in a
majority of cases.

Try this test. Disconnect the twin lead
at the set and hold it near but not touch-
ing the set’s terminals. Observe the pic-
ture; if the distortion disappears and

(Continued on page 97)

TO ANTENNA TO AMPLIFIER

Rl

RI

0SS | Ri R2
déB Ju

17
[ 1o | 910
12 270 | 510

24 (1200 | 330

TO ANTENNA TO AMPLIFIER

e p—{])

R2 R2 1
AN ///

LOSS | RJ R2
1]

g £
(3 56 | 220
12 130 | 120

24 560 | 82

Simple resistive pads for 300-ohm line (top) and
for 75-ohm coax cable (bottom) can be assembled to
cut signal strength and maintain correct impedance.
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NO HAM OR CB’ER should be with-
out some type of r.f. signal indi-
cator for trouble-shooting and operating
transmitters, r.f. amplifiers, and oscil-
lators. A simple r.f. field strength meter
fits the bill nicely. This device is almost
as versatile in r.f. circuits as a multi-
meter is in d.c. and low-frequency a.c.
circuits. Furthermore, it is easier to use
and it is more compact than most multi-
meters.

For versatility, few field strength
meters that cost up to $15 have an ad-
vantage over the inexpensive unit de-
scribed here. The tiny “Sniffer” can
“tell” you when your transmitter is on-
the-air simply by “sniffing” (sampling)
your transmitted carrier. Off-the-air tun-
ing of low power transmitters is simpli-
fied when the “Sniffer” is used as a dum-
my load antenna. Also, this versatile
little test instrument can ‘‘sense” when
an oscillator is working correctly, and it
can respond to electromagnetic radiation
coming from r.f. circuits within its pick-
up fleld.

The Circuit. The “R.F. Sniffer” circuit
shown in Fig. 1 is a voltage doubler type
of detector, formead by capacitors C1 and
C2 and diodes DI and D2. This type of
circuit provides almost twice as much
sensitivity as would be obtained from a
single-diode detector.
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BUILD A FIELD STRENGTH
METER FOR LESS THAN $6

By JAMES ASHE, W2DXH

Resistors RI and R2 and capacitor C3
form a filter network which tends to
smooth the rectified voltage to the meter
to provide a steady pointer deflection.
Unless the meter circuit is calibrated
to yield a specific reading at a set dis-
tance from a circuit of known power,
the reading obtained will be only of a
relative nature. However, this circuit
is typical of the type used with commer-
cially available test equipment, such
as voltmeters, oscilloscopes, and field
strength meters.

Construction. Almost any type of chas-
sis construction can be employed, but
keep component leads as short as pos-
sible. If you prefer a printed circuit
board layout, you can make your own
by using Fig. 2 as a gnide. Parts place-
ment, however, is not critical.

Be careful to observe the proper polar-
ity when connecting D1, D2, and the
meter into the circuit. Since the “Sniffer”
is to be used at r.f. frequencies, select
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INPUT

Fig. 1. Values shown for Cl1, C2 and C3 are for
frequencies up to about 3 MHz. For higher fre-
quencies, smaller value capacitors are required.

PARTS LIST

C1, C2—100-pF disc capacitor

C3—0.001-uF disc capacitor

D1, D2—1N63 point-contact diode

M1—0-50 pd wmeter

R1, R2—100-0hm, Vs-watt resistor

R3—52- or 75-0htm, I-watt carbon composition
resistor—see text

Misc—Printed circuit or perforated phenolic
board, five-way binding posts or metal spacers,
(2) solder, hardware, ctc.

point-contact type diodes for DI and
DZ. In applications where the frequency
is higher than about 3 MHz, the values
for C1, C2 and C3 should be considerably
smaller than shown in Fig. 1.

Fasten five-way binding posts, or a
pair of 1”-long threaded metal spacers
as shown in Fig. 3, to the “Sniffer” to
serve as input terminals.

Applications. A 6” length of hookup
wire, when connected to either of the
input terminals, acts as an antenna
which should produce a good r.f. voltage
indication on the meter. Simply set the
“Sniffer” near an r.f. amplifier or a trans-

I oI D2 I
R2
N

Fig. 2. Component side of actual-size printed cir-
cuit board with ‘“see-through’ view of foil side.
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mitter antenna to obtain a reading. In
order to prevent loading and other inter-
actions, do not place the “Sniffer” closer
to the test circuit than is necessary to
obtain useful meter readings.

If you want the “Sniffer” to indicate
the presence of electromagnetic radia-
tion, bend a 6” length of wire to form a
loop, and connect the ends to the inputs
of the “Sniffer.” This setup is used in

much the same manner as you would
dip a grid dip meter into a test circuit.
In the case of miniaturized circuits
where dipping can be difficult, make a
smaller loop, but use twisted-pair wire.

For dummy load antenna operation,
solder a 52- or 75-ohm carbon composi-

il

Fig. 3. Mount foil side of printed circuit board
facing meter. Photo shows how coaxial cable and R3
are connected for dummy load antenna operation.

LP T

3 . S e L s

tion resistor (R3) across the “Sniffer’'s”
input terminals as shown in Fig. 3. (The
characteristic impedance of the transmis-
sion line will determine the value of the
resistor needed.) Then connect the cen-
ter conductor to the input terminal ad-
Jjacent to C'! and the shield of the trans-
mission line to the other input terminal.
For use with transmitters capable of
more than 1 watt of output power, con-
nect two resistors in series, but wire
the transmission line across only one of
the resistors; the modification will safe-
ly withstand two watts of power.

If you are a ham, CB operator, hobby-
ist, or technician, you'll soon find the
“R.F. Sniffer” indispensible for quick
checks of r.f. equipment. Itslight weight
and small size make it convenient for
mobile use.

POPULAR ELECTRONICS
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HOMEBREW GADGET
GIVES YOU AUTOMATIC
INSTANT RECEIVER
QUIETING INSTEAD OF
NERVE-RACKING
NOISE FROM NEARBY
TRANSMITTERS

By I. €. CHAPEL

RE YOU PLAGUED by ‘“clatter” in
your radio receiver when a nearby
transmitter is keyed? Many people have
this frustrating experience, and quite a
few of them believe that the only thing
they can do about it is grimace and bear
the noise. But there is a way to put a
stop to the clatter without shutting down
the receiver—or putting it in standby
position.

All you need is a device that will quiet
your receiver only when the clatter is
present. Since this type of noise con-
sists of a strong r.f. pulse. usually of
very short duration, your radio can be
momentarily quieted without seriously
interrupting your listening.

The “Clatter Stopper” is an inexpen-
sive gadget you can build to accomplish
this quieting action. It is a simple de-
tector circuit capable of energizing a
magnetic reed switch which prevents the
noise from reaching the speaker.

How It Works. When a sufficiently
strong r.f. signal “hits” the antenna of
the circuit shown in Fig. 1, the signal
is detected and filtered to provide a nega-
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tive d.c. voltage to the input of transistor
(1. (Capacitors ¢ and C2 and diodes D1
and D2 form a voltage-doubler type of
detector.) The negative voltage causes
Q1 and Q2 to conduct. “Relay’” KT be-
comes energized and the contacts close
when the transistors conduct. The con-
tacts are connected across the speaker
voice coil and short out the speaker to
silence it.

In some transistor circuits, shorting
the output can damage the transistors.
To avoid this problem, connect a 0.01-
#T or larger capacitor between one of the
contact leads and the speaker. (Do not
disconnect the speaker from the radio.)
The signal across the speaker will be
bypassed without affecting the d.c. char-
acteristics of the output circuit.

The duration of the muting effect after
the noise signal is gone depends on how
long it takes for the charge across c2
to drop off enough to bring Q7 out of
conduction. The larger the values of C?2
and potentiometer R1, the longer it will
take for the voltage to drop down to
the current cutoff point of the transistor.
The values shown can produce a variable
lag on the order of a few seconds, de-
pending on the setting of E[.

Construction. All components, except
R1 and JI, can be assembled on a 2” x
314" phenolic board, or other type of in-
sulating material, as shown in Fig. 2.
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Fig. 1. A magnetic reed switch
and energizing solenoid are
used for K1 instead of the con-
ventional type of relay, as
shown in the schematic dia-
gram. An s.p.s.t. switch could
be substituted for J1 and P1 to
control the circuit's power.

TO
SPKR

Parts layout and placement are not criti-
cal, but keep component leads as short
as possible and neatly dressed.

Use 1”-long spacers to mount the cir-
cuit board inside the aluminum box to
provide space for mounting B! under the
board. Mount JI and R on the cabinet,
and fit a small rubber grommet into the
hole that will be used to pass the wires
going to the speaker.

The solenoid coil for K1 should be
wound on a 15”-diameter by 1”-long non-
magnetic coil form. About 800 turns
of #34 enameled wire on the coil form
are needed. The finished coil should mea-
sure about %" in length. A pair of solder
lugs for terminating the coil windings
can be attached to the coil form, or you
can merely solder short lengths of hook-
up wire directly to the winding ends.
In either case, secure the windings in
blace with a coating of coil dope.

Slide the reed switch into the coil
form, and K1 is ready for installation
on the circuit board as shown in Fig. 2.
The reed switch should be oriented in
the core of the coil form to permit op-
eration with the least amount of current
flowing through the coil windings.
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Fig. 2. Small size and few components make it pos-
sible to build *‘Ciatter'” Stopper on 2” x 3% " board.

| PARTS LIST

—4.5-v0lt battery
470-pF ceramic capacitor

—10-uf, 10-volt electrolytic capacitor

D1, D2-—1N34 germanium diode

J1-—Phono jack

K1—DMagnetic reed switch and energizing sol-
enoid—sce text

Pi1— Phono plug (to match J1)

Q1, (02— 2N308 transistor

R1-—-25,000-0km lincar taper potentiometer

1——47 x 214" x 25" aluminum utility box

Misc—Phenolic board, # 34 enameled wire,
spacers, hardware, grommcet, solder, hookup
wire, efc.

B
Ci
C2-

If you wish, you can use a s.ps.t.
switch instead of J1 and P! to turn the
circuit on and off. Phono plug P! is
nothing more than a “gimmick” made
to act like a switch. Solder a jumper
wire from the center contact of a phono
plug (to match JI) to the outer con-
ductor of the plug.

The Antenna. If the opening and clos-
ing action of K1 is erratic, reduce the
length of the antenna coupling between
your receiver and the “Clatter Stopper.”
If your radio is near the troublesome
transmitter, the antenna of the “Clatter
Stopper” can be made very short. The
further away the transmitter is, the
longer the length of the antenna. B30
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PART 2 OF 2 PARTS

Amateur Radio
for CB’ers

HOW TO CONVERT YOUR CB RIG TO TEN METERS
AS AN INEXPENSIVE START IN AMATEUR RADIO

By WALTER F. LANGE, WiYDS

Technical staff, American Radio Relay League

lN PART 1 of this article, which ap-
peared in the May issue, overall
instructions for converting CB transceiv-
ers to 10-meter operation were presented,
and eight specific units were discussed
in detail. On the following pages are the
conversion details for four more units
representative of the problems that may
be encountered in going from CB to
ham operation. Remember, before you
can operate on 10 meters, you must have
received your General Class ham ticket.
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Lafayette HB-500A. Designed for 12 volts d.c.
operation, the Lafayette HB-500A CB trans-
ceiver uses 15 transistors and five semicon-
ductor diodes. Besides realignment and a new
transmitting crystal, two inexpensive capaci-
tors have to be changed in order to convert
this transceiver to 10 meters. Before adjust-
ing the receiver, be sure the Xtal-Tune switch
is in the TUNE position.

The receiver is a double-conversion super-
het with a first i.f. of 3580 kHz and a second
i.f. of 455 kHz. With the plates of the receiver
tuning capacitor fully meshed, tune oscillator
coil L3 (see Fig. 11) to 24.920 MHz. The re-
ceiver will now cover from 28500 to approxi-
mately 28.865 MHz. If you want to tune a
different segment of the band, set the oscil-
lator coil 3580 kHz below the bottom end of
the desired tuning range. Continue the re-
ceiver alignment by tuning the receiver to
mid-range while applying an appropriate sig-
nal to the input connector. Peaking base coil
L1 and collector coil L2 of the r.f. amplifier
completes the receiver conversion.

Start work on the transmitter (see Fig. 12)
by replacing the CB transmitting crystal with
a third-overtone FM-9 crystal in the 285 to
29.7 MHz range. Remove the two screws hold-
ing the bottom plate to the chassis to provide
access to the soldered side of the transmitter
printed circuit board. Unsolder 15-pF capaci-
tor C77 from across L7. The only 15-pF capaci-
tor in the transmitter is €77, and it is located
about halfway between L7 and the heat sink
for TR-14. Note that C77 is not visible in Fig.

12 since the photograph shows the converted
unit. Replace 150-pF capacitor C86 across L9
with a 100-pF unit. Capacitor C86 is located
directly to the rear of the TR-1; heat sink.

Peak oscillator collector coil LY and driver
collector coil L9. Tune final amplifier coil L11
for maximum output. Spread the turns of L10
apart so that the transmitter causes mini-
mum second-harmonic interference to tele-
vision Channel 2. Part of parallel-tuned
second-harmonic trap Li0 is in series with
the output. At this time it’s a good idea to
check the modulation output; if the output
drops, detune L1 on the low-frequency side
(screw the slug into the coil) until upward
modulation is obtained.

One final note: L1 has a rather limited
tuning range. In some transceivers, in order
to tune the high end of the band, it may be
necessary to remove a turn or a portion of a
turn from Li11.

Lafayette HE-20D. The Lafayette HE-20D is
a hybrid CB transceiver employing ten tran-
sistors, ten semiconductor diodes and two
vacuum tubes. It will operate from either 117
volts a.c. or 12 volts d.c. Before aligning the
receiver, set the Xtal-Tune switch in the
TUNE position.

The receiver is a single-conversion superhet
with an i.f. of 455 kHz. Depending on which
portion of the band you want to cover, set
oscillator coil L} (see Fig. 13) above or below
the signal range by 455 kHz. With the receiver
tuning capacitor at maximum capacitance,

Fig. 11 and Fig. 12. The instructions in this article apply only to the Lafayette HB-500A CB transceiver—
not the HB-500. Side view (at left) shows the coil positions for receiver adjustment. Top view (at right)
shows the transmitter section; you may have to remove a turn from coil L11 for full band coverage.
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Fig. 13. No part changes are required
to convert the receiver section of the
Lafayette HE-20D transceiver, but three
components have to be replaced or modi-
fied to put the transmitter on 10 meters.

Fig. 14. In the Raytheon TWR-3 transceiver, the same crystal
that determines the transmitter frequency establishes the tun-
ing range of the receiver; before installing a new crystal, there-
fore, you should first choose a desirable transmitting frequency.
Coils L1 and L2 must then be tuned for maximum response.

tune Lj to 28.045 MHz. The receiver will cover
from 28.500 to about 28.870 MHz. Feced a mid-
range signal to the receiver and peak the r.f.
stage’s input and output coils, L2 and L3.

A few component changes are necessary to
put the transmitter on 10 meters. Replace the
transmitting crystal, located on the underside
of the chassis, with a third-overtone FM-9
crystal for the 28.5- to 29.7-MHz phone band.
The CB transmitting crystal is located on the
crystal-socket board labeled 7. Remove one
turn from pi-network coil L8 Replace the
200-pF capacitor connected to the receive-
transmit relay with a 120-pF mica or disc
ceramic capacitor. The 200-pF capacitor is
the only capacitor connected to the relay.

After the changes have been made, peak
oscillator coil L6. Then adjust plate-tuning
capacitor TC-2 and loading capacitor TC-3 for
maximum output. Start with the plates of
compression trimmer 7C-3 screwed down.
Alternately open up the plates of TC-3 a small
amount and peak TC-2. Continue these ad-
justments until the final amplifier is fully
loaded.

Raytheon TWR-3. Designed to operate from
either 117 volts a.c. or 12 volts d.c,, the Ray-
theon TWR-3 CB transceiver employs ten
vacuum tubes and four semiconductor diodes.
Set the channel selector switch in the extreme
counterclockwise position for tunable receiver
operation. The other positions are for fixed-
channel use only.

The receiver is a double-conversion super-
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het with a first i.f. of 1650 kHz and a second
i.f. of 250 kHz. Normally the first conversion
oscillator in a CB transceiver is tunable, but
in the Raytheon receiver it is crystal-con-
trolled. An incoming signal beats with the
output of the crystal oscillator, producing a
difference frequency in the 1.505- to 1.775-MHz
range. The resultant signal beats with the
1.755- to 2.025-MHz tunable oscillator, pro-
ducing the 250-kHz second i.f,

Raytheon uses the same crystal oscillator
mentioned ahove to determine the transmitter
frequency. In this case, the output of the re-
ceiver's crystal oscillator is combined with
the output of a 1650-kHz crystal oscillator,
producing a difference frequency which is the
transmitter frequency. The simplest way to
set up the receiver’s crystal oscillator is to
first decide on a transmitting frequency. The
receiver will tune from about 125 kHz below
to about 145 kHz above this frequency. In
choosing a crystal, use a third-overtone FA-5
crystal whose frequency is 1650 kHz higher
than the desired transmitting frequency. For
example, if you want to transmit on 28.625
MHz, use a 30.275-MHz crystal. The receiver
will tune from about 28.500 to 28.770 MHz.
(Note that, when you change the transmitting
crystal, you also move the tuning range of
the receiver.)

Once the crystal has been installed, only
two coils need to be adjusted to complete the
receiver conversion. With a mid-range signal
applied to the antenna connector, tune the
r.f. amplifier's input and output coils L1 and
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LZ Tor maximum response tsee Fig. 14). If,
after converting the receiver, you only want
to listen on your transmitter frequency and
don’t care to tune other parts of the band,
throw the channel selector switch to chan-
nel 4.

Start the transmitter alignment by peaking
driver grid coil L?. Then adjust the driver
plate coil and the final amplifier grid coil
(top and bottom slugs of L8) for maximum
output. Set loading capacitor C554 at maxi-
mum capacitance. Alternately decrease the
capacitance of C554 and peak plate tuning
capacitor C55B until the final amplifier is
fully loaded.

Squires-Sanders S$5S. The Squires-Sanders
S58 transceiver is a 2l1-transistor unit de-
signed for 12-volt d.c. operation. It is different
from the other transceivers described in this
article in that the receiver section is fixed-
tuned only. In order to provide tunable re-
ceiving facilities, one tuning capacitor, four
silver mica capacitors, and one shaft coupling
are required. No new components are needed
to convert the transmitter other than a trans-
mitting crystal.

Before disassembling the transceiver, turn
the channel selector switch to channel 4.
Remove the four screws from the bottom of
the cabinet and the three knobs from the
front panel. Slide the transceiver out of its
case. Now look at Fig. 15 and remove the two
screws holding the channel switch wafer to
the chassis. The various contacts on the
switch wafer are soldered to a printed circuit
board, as are the receiver oscillator compo-
nents and five crystal sockets for the trans-
mitter. Slide the switch wafer off its tuning
shaft and push the circuit board towards the
rear of the unit. Save the two screws and
bushings that were used to space the board
from the chassis.

Remove the channel indicator from the
switch shaft and unbolt the detent mech-
anism from the chassis. Slide the mechanism
out of its mounting hole and put it aside for
later use. Now drill two holes in the chassis,
near where the channel selector switch was
mounted, so that a Millen Type 21015MK
15-pF variable capacitor can be installed in
the same area. If necessary, push the pilot
lamp sockets to one side or the other so that
the holes can be drilled without interference.

Fasten the oscillator printed circuit board
to the studs on the back side of the tuning
capacitor using the screws and bushings re-
moved earlier. Be sure the capacitor is mount-
ed with its connecting lugs positioned as
shown in Fig. 16. Bolt the front of the tuning
capacitor to the chassis. Then attach a shaft
coupling to the capacitor and a 3-inch length
of Y%-inch diameter shaft to the coupling. The
required shaft can be obtained by sawing off
a 3-inch length of rod from the previously
removed switch assembly.

As shown in Fig. 17, replace 22-pF capacitor
C204 on the oscillator circuit board with a
5-pF silver mica capacitor and replace 0.005-
uF capacitor €205 with a 180-pF silver mica
capacitor. It’'s easy to locate the 22-pF and
0.005-+F capacitors as there is only one of
each value on the board.

62

SHAFT
COUPLING

3%
Ed

Fig. 15 and Fig. 16. Converting a Squires-Sanders
S5S transceiver to 10 meters is a little compli-
cated since the receiver section is fixed-tuned
only, but you should have no trouble if you fol-
low the directions carefully. In the top view of
a converted S5S (above), the dial at the left—
which originally turned a channel selector switch
—now tunes a variable receiver oscillator. In
the bottom view of the converted S5S (below),
you can see the mounting details of the new
15.pF variable tuning capacitor which is required.
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Note in Fig. 16 that you connect the rotor
lug of the tuning capacitor to the copper
strip which runs across the top of the oscil-
lator circuit board. In addition, solder a short
wire between the rotor lug and the nearest
mounting stud on the tuning capacitor. Sol-
der a 1-pF silver mica capacitor between the
above-mentioned strip and the strip labeled
R. Strip R is the one that connects the out-
side contact of each receiver crystal socket
together. Complete the wiring of the variable
oscillator by soldering a 2.5-pF silver mica
capacitor (or two 5-pF units in series) be-
tween strip R and the stator lug of the tuning
capacitor.

Remove any receiver crystals from the
board. Fully mesh the plates of the tuning
capacitor. Tune oscillator coil L201 to 39.200
MHz or to a frequency 10.7 MHz above the
bottom end of the desired tuning range (the
i.f. of this single conversion superhet is 10.7
MHz). If adjusted for the low end of the 10-
meter band, the receiver will tune from 28.500
to 28.980 MHz. Apply a mid-range signal to
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the antenna connector and peak the r.f. am-
plifier’s input and output coils T101 and T102.

Insert a third-overtone FM-9 crystal for the
10-meter phone band in transmitter crystal
socket 4. Tune the oscillator, driver and final
amplifier coils, T201, T202 and L205, respec-
tively, for maximum output. Adjust L206 for
minimum second-harmonic interference to
television Channel 2. Check the modulation
of the amplifier. If the modulation is down-
ward, detune L205 on the low-frequency side
(tune the slug into the coil) until a lamp
dummy load brightens when you talk into the
microphone.

Before inserting the chassis back in the
case, drill a %-inch hole in the side of the
case opposite from where L201 will be located
when the transceiver is in the cabinet. After
the unit is put back in the case, retune L201
as described earlier. This procedure is neces-
sary, as the cabinet detunes the oscillator coil.

For easier tuning, replace the knob on the
former channel selector shaft with a larger
knob.
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DOES IT PAY TO
INSTALL YOUR OWN
ANTENNA, OR
SUBSCRIBE TO CATV?

By EDWARD A. LACY, K4BJL

Local CATV antenna system 350 high picks up sig-
nals from distances in excess of 100 miles. Signals
are fed through a head-end amplifier and distribu-
tion system to provide about 1000 uV across
75 ohms for each channel to each TV set served.
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HETHER CATV comes into your
home or not depends upon whether
it is available, what it offers, and how
much it costs. It may also depend upon
your ability to get a good signal from
your antenna. Unfortunately, there is no
pat answer to the question, “Shall I con-
tract for CATV or put up my own an-
tenna ?” To install your own antenna and
to subscribe to CATV is an expensive
way to find the best solution, but I de-
cided to make comparison tests while the
old antenna was still working and after
the CATV line was run into my home.
The tests were made in the Cape Ken-
nedy area, where I live, to determine
if it were feasible to install the newer
high-gain TV antennas, transistorized
preamplifiers, and low-loss coax cable or
shielded twin lead, and eventually discon-
tinue CATV. While reception in different
areas is influenced by different condi-
tions, you can make certain comparisons
and can draw certain conclusions from
the results of these tests if the conditions
in your area are not too dissimilar to the
conditions in my area.

CATV Comes to Cape Kennedy. Before
CATV came into this area, it undoubted-
ly had some of the world's worst TV
reception. A combination of salt spray,
corrosion, dependence upon extended
ground wave reception, and (suspected)
interference from military equipment
made reception vary from good to fre-
quently bad-—even though three of the
so-called local stations were less than 70
miles but more than 50 miles away. A
few DX hounds received four additional
channels (108 to 117 miles away) by
using high-gain antennas, preamplifiers,
and rotors.

Not surprisingly, when CATV began
signing up subscribers, the response was
immediate. Within a matter of weeks,
most of the people in the area were com-
mitted. It took several months to get all
of the homes hooked up. The demand
was so great that city officials pressured
the cable company for earlier hookups.

The cable brought in Channels 6 and 9
from Orlando (about 58 miles), Channel
2 from Orange City ( 70 miles) and Chan-
nels 3, 8 and 13 from Tampa (about 117
miles) plus a music-time-weather chan-
nel, all of them with good to excellent
quality. The occasional outages, or inter-
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ference, caused by equipment failure and
the process of hooking up new viewers,
did not occur often enough to annoy
most viewers.

Under such conditions, it didn't seem
feasible to try to compete with CATV,
but on the other hand, at $5 a month,
CATV comes to $60 a year. Perhaps this
sum isn't great enough to warrant an
individual antenna setup, but after a few
years, depending upon the initial cost of
the antenna, there could be some savings
by not going the CATV route.

Antenna Height. The first considera-
tion was antenna height. Because of the
low elevation, the antenna would have

Herdly a fair comparison, but in keeping with a
“worst-case’’ type of test, this 10’-high, 1l-ele-
ment antenna did bring in channels 60 and 70 miles
away with results judged to be “‘about” satisfactory.

to be about 200 feet high in order to es-
tablish line-of-sight contact with the
“nearby’’ stations. Obviously, this was
out of the question, and there was no
point in computing the height needed for
the distant stations.

A leading antenna manufacturer rec-
ommended that I put the antenna up at
least 100 feet. But even this height was
impractical for me, and I decided to work
with a 10-foot mast. (The local CATV
antennas are 350 feet high.) The “worst-
case” type of test was made at this low
height.

In keeping with the “worst-case” phi-
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Free-of-snow picture obtained with CATV. The de-
cision to go CATV may be based upon additional
channels received rather than picture quality alone.

losophy, I used the existing 1l-element
antenna, without an amplifier. The ac-
companying table shows transmitter an-
tenna height and distance from my home,
as well as the signal strength readings
obtained with a field strength meter.

Evaluating Results. Signal strength me-
ter readings are relative indicators and
do not necessarily reveal picture quality.
Much depends upon how free the signal
is from ghosts and other interference
and the sensitivity of the TV set. Read-
ings of about 90 to 100 .V were judged
to provide usable but snowy pictures.

Reception on the three “local” channels
with my old antenna was just about
satisfactory. A quick switch, using an

Home antenna installation brought in satisfactory
picture quality from Channels 2, 6, and 9. A mast-
mounted amplifier could eliminate most of the snow.

antenna “clothes pin” connector, to the
CATYV cable, brought in excellent pictures
on all channels.

The difference in signal quality for
the local channels was judged by me not
to be worth the difference in cost (the ap-
proximately $60 one-time cost of install-
ing an antenna system that would prob-
ably last at least 5 years versus $60 per
year for the cable). On the three distant
channels, the home system produced noth-
ing but snow.

The question now was, “Is it worth $5
per month to me to receive the three dis-
tant channels?’ Two of the three chan-
nels essentially duplicated the programs
that the local channels were providing.
But the third channel is an educational

TV CHANNELS RECEIVED IN THE CAPE KENNEDY AREA
. TV-Transmitter CATV Cable 11-Element
Call-Sign Channel Distance Antenna Height {1V across Antenna
(Gl (feet above sea level) 75 ohms) (V)
WESH-TV 2 70 1030 1250 110
WEDU 3 117 not on air during tests
WPTV 5 108 1040 950 not measured
WDBO-TV 6 58 690 900 100
WFLA-TV 8 117 1130 650 too weak
WFTV 9 58 750 700 90
WTVT 13 117 870 600 too weak
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station which by itself, in my opinion, is
worth the monthly payments.

Points to Consider. It’s what you get for
the money that counts. Convenience 1is
important, too. If you are fortunate to
have neighbors who have already gore
the CATV route, you should be able to
profit from their experience. However,
listed here are a few of the things to con-
sider before going CATV.

How Many New Programs Will You
Receive? Just because the cable offers X
number of channels does not mean that
you will receive X number of different
programs. Many of the programs could be
duplicates. If you live near the edge of a
time zone, the cable may offer you the
same program at two different times,
which can be important to you.

Type of Antenna Installation Needed

Reception in Satellite Beach, Fla., was about as
bad as it could be before CATV was installed. Map
shows approximate distance signals had to travel.
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to Match CATV Coverage. Determine ex-
actly which channels you want to receive.
Plot their position on a road map to de-
termine distance and direction. Aim for
the transmitters, not the studios. Recep-
tion from different directions may require
more than one antenna, or a rotor.

A rotor may not be desirable if you dis-
like adjusting the thing every time you
change channels. (After all, you don’t
have this bother with CATV.) Then, too,
a single antenna with a rotor doesn’t al-
low you to compensate for differences be-
tween strong and weak signals. (CATV
usually attempts to give you 1000 rV
across 75 ohms on each channel = a few
hundred xV.) On the other hand, the use
of more than one single-channel antenna
requires a mixer to feed a single lead-in.

Antenna Gain and Terrain. Even with
very high gain antennas, you shouldn’t
try to pick up stations more than 120-
130 miles away. (A thousand people will
probably write in to say that they consis-
tently receive stations 200 miles away.)
Terrain and elevation obviously affect
maximum usable distance.

To receive distant stations, you will
need a tall antenna mount and a high-
gain preamplifier. Usually, the higher
the antenna the better, but antenna
masts higher than 40 feet can become
architectural monstrosities, cause bad
neighbor relations, and in some cases re-
quire aircraft-warning lights.

Signal Strength. You may need a pre-
amplifier. To determine how much gain
your preamplifier should have, try to
borrow or rent a TV field-strength meter
from a TV shop. (They're scarce; you
may have to call several shops.) Measure
the weakest signal and work from
there. A 100-pV signal, for example,
would require a voltage multiplication of
10 to bring it up to CATV standards.

Other Factors. If you are bothered by
local interference, you may have to use
low-loss coax or shielded twin lead. In
comparing costs, allow for depreciation
of your equipment. And take into consid-
eration possible wind damage. Also con-
sider the reliability and financial re-
sponsibility of the CATV operators.

The extra time-weather-music channel
is another selling pcint for CATV, but
the common radio is not obsolete. The
decision as to whether or not to pay the
toll is for you to make.
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READERS who have problems concerning
things electronic are cordially invited
to consult Information Central about them:.
Those questions deemed to be of greatest in-
terest to the greatest number of people will
be answered in this column: others will be
answered directly. Send your questions to In-
formation Central, ¢, PorPULAR ELECTRONICS,
One Park Avenue, New York, N. Y. 10016.

CB Microphone Damage. How come I
am always replacing the microphone on my
mobile CB rig? It is the crystal mike recom-
mended by the manufacturer, but I have
had to replace it three times in three years.

Crystal microphones can be damaged by
summertime temperatures in a closed auto-
mobile, and by being dropped. Never leave a
crystal microphone on the car seat or in
the glove compartment, or subject it to
rough treatment. Dynamic-type microphones
are more tolerant of heat and shock.

100-kHz Crystal Calibrator. I want to
build a simple tube-type 100-kHz crystal
calibrator. If possible, it should not contain
any hard-to-get components and critical
tuned circuits. Can you help me?

About the simplest type of calibrator
circuit you can put together is shown in the
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100 KHz 2-30pF
XTAL TRIMMER
6 2.5mH
7"\
10-50pF
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accompanying diagram. Besides satisfying
the requirements you set forth, this circuit
will give you a hefty signal. The 6AB4 tube
does a good job, but almost any triode
tube can be used instead: To operate, plug
in a 100-kHz crystal and connect the out-
put of the calibrator to the antenna input of
your receiver.

Good Final Amplifier Tube. I have heard
that some of the new beam tetrode trans-
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mitting tubes have good linearity, low third-
order distortion, and can easily produce 100
watts PEP in an SSB rig. Which one would
you recommend for a linear final amplifier
that I am building?

Personally, I would try the Amperex
8579. This particular tube has very low
drive requirements and excellent linearity.
It sells for about $23. If you decide to use
it in a Class C amplifier, you can expect to
get about 110 watts output with 600 volts on
the plate.

A.C. Hum in Old Receivers. A neighbor
gave me a 1940-style communications re-
ceiver. It is in mint condition so far as ap-
pearance goes, and it works fine except for
a constant Joud hum. What could be causing
this hum?

Any receiver this old probably has de-
funct wet electrolytic capacitors in the pow-
er supply. These capacitors dry out and
should be replaced. Try replacing all of the
large value electrolytic capacitors in the
power supply with the newer dry types.

Smoke Signals. When I moved to a new
location, put up a new 3-band dipole an-
tenna, and fired up my ham transceiver,
something began to smoke in the final power
amplifier compartment. What do you think
is wrong? The unit was working well before
I moved.

Look for burned or scorched parasitic
resistors in series with the plate leads to the
final amplifier tubes. Also, get out your in-
struction book and see what it says about
neutralization. It sounds to me as though
your new antenna might not match your
power amplifier, and this mismatch is what'’s
cooking your components.

Crystal Checker. I have a collection of
27-MHz third-overtone crystals. Is there
some simple method of checking these crys-
tals for accuracy and activity?

If your CB rig has an S-meter, you
should be able to use the circuit in the ac-
companying diagram to help you judge both
crystal activity and frequency accuracy. The
transistor can be any one of the following:
2N384, 2N1225, 2N1285, or 2N1396. The coil
is a slug-tuned form on which 13 turns of
No. 20 enamel wire are close-wound. The
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value of the resistor must be adjusted to
suit the transistor—try a nominal value of
47,000 ohms; it will never be less than 10,000
ohms and rarely more than 75,000 ohms.

To use the checker, merely plug the erys-
tal into the socket, set the receiver to the
operating frequency of the crystal, and tune
the trimmer capacitor for maximum S-meter
reading. It is usually unnecessary to retune
the trimmer for other crystals within the
27-MHz CB band. There is no danger of in-
terference with other CB stations. How well
you can judge the crystal accuracy depends
upon the accuracy of the receiver's calibra-
tion. Also, S-meter readings are relative,
but you will be able to predict which crys-
tals are more active than others.

Humdinger. The doorbell transformer
mounted over the door in our kitchen hums.
I didn’t know these things ever went bad.
W hat can I do about it?

Generally speaking, these transformers
have a life span of 15-20 years or more. I
would suggest you replace loose screws and
dried-out shock mounts if they are used. If
this doesn’t help, your best bet is to replace
the transformer with a new one. Bell-ringing
transformers are inexpensive.

Increased CB Talk Power. Isn’t there some
sort of a gadget I can connect between my
microphone and CB transceiver for greater
talk power? I don’t want to make my own,
but would prefer to buy one—if the price
were reasonable.

Until the FCC changes its CB regulations,
you can still add a speech amplifier/com-
pressor between your microphone and CB
transceiver. However, at least one-third of
the CB transceivers sold have some sort of
modulation clipping circuit already in-
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stalled; adding another one on the outside
won’t help matters. Also, some speech am-
plifiers are just that and contain no pro-
visions to limit modulation excursions;
these are devices that work fine within
limits, but also produce some of the worst
splattering on the CB channels. One unit
that you might consider buying is sold by
Allied Radio as the Knight Compressor/Pre-
amp (Catalog No. 17 A 6204).

CRT Shield. I built a simple scope using
surplus components. It works, but not prop-
erly. Focusing is difficult and so is pattern
centering. When I pass a screwdriver near
the tube, the pattern changes. What can I do?

If you didn’t put a Mu-metal shield (Mil-
len makes them) around the tube, do so.
This may eliminate your trouble. Also, check
the d.c. voltage variations for proper range
as you adjust the focusing and centering
controls. You may have to adjust resistor
values to obtain proper operation with the
power supply you are using.

BFO For S.W. Receivers. I would like to
receive the International Morse Code trans-
missions on my all-band short-wave receiver.
I am studying for my ham license and I need
the practice. Can you assist me?

The simple BFO (beat frequency oscilla-
tor) in the accompanying diagram is for a
set having an i.f. of about 455 kHz. Coil
L1 can be either the primary or the secon-
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dary winding of a small 455-kHz transistor-
type i.f. transformer. Capacitor CI is a
gimmick made of two 1-inch pieces of No.
20 cotton-covered wire twisted together. You
can try a small 25-pF capacitor instead of
the gimmick, if you wish. The leads should
be twisted just enough to furnish a small
amount of feedback and stable operation.

In operation, tune the small 100-pF vari-
able capacitor (C3) to get a beat note with
the code signals you pick up. Adjust it for
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a desirable tone. Transistor Q7 is a 2N425
or similar type.

Place a lead from the 10-pF coupling ca-
pacitor (C4) near the receiver’s antenna. If
the BFO signal is not strong enough, in-
crease the size of C4 or try a direct connec-
tion to the receiver’s antenna input.

Substitute for 1LE3 Tube? I own an old
Zenith short-wave radio and my main prob-
lem is getting a replacement for one of the
tubes. The tube is a ILE3.

If this question looks familiar to you, it
should. We ran it in the April issue. and
advised the writer that the 1LE3 tube was
probably not available anywhere in the
United States. A number of readers have
written in since then telling us where this
tube can be obtained. According to the mail
received, the following companies carry
1LE3’s: Arcturus Electronics Corp., 502 22nd
St., Union City, N.J. 07087: Electro-Alarm
Safety Devices, 745 N. Pleasant Ave., Fresno.,
Calif. 93728; Steinmetz Electronics, 7519
Maplewood Ave., Hammond. Ind. 46324:
and United Radio Co., 56 Ferry St., Newark,
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N.J. 07105. In addition. one of our readers
has submitted the accompanying diagram
for converting the circuit to eliminate the
use of the 1LE3.

Shake Well Before Using. Lately my
black-and-white TV has been sounding off
with a very high-pitched whistle. When I
shake the set, the whistle disappears for
awhile and then comes back. Can you help
me find the trouble?

The high-pitched whistle you hear is prob-
ably coming from the vicinity of the hori-
zontal output transformer. If high voltage is
leaking or if something on the transformer
is vibrating, you may be able to pinpoint
the trouble by a visual inspection or by do-
ing some very careful listening. Tighten the
transformer mount if it's loose, check lead
dress, and use corona dope where needed.
If broken-down insulation of high-voltage
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Ieads or other components are causing your
trouble, you may have no choice but to re-
place the noise-makers.

HE-45 Drift. I own an HE-45 transceiver
and am troubled by frequency drift. Is there
any way I can reduce this drift?

Try replacing the 15-pF temperature-com-
pensated capacitor locatéd on the rear of the
receiver tuning capacitor with one of the
same value. Use a zero coefficient capacitor.

Noise Generator. When I turn on one of
the hotplates on my electric stove in the
kitchen, both the TV and the radio become
loaded down with noise. W hat's wrong?

The heating element in the plate may not
be insulated properly, or you may have a
defective switch.

TV and FM Antennas. Can you refer me
to an article or a booklet on the installation
and maintenance of TV /FM antennas? I do
not want a mathematical treatise, but do
want to find out, for example (and especial-
ly), what the characteristics of UHF anten-
nas are.

Get a copy of the Installation and Ser-
vicing Handbook available from the Ziff-
Davis Service Division, 595 Broadway, New
York, N.Y. 10012, for $1.40. In it you will
find what you are looking for and more.
Be sure to ask for the 1967 Handbook.

“Drugstore’” Tube Testers. I have been
told that the tube testers in drugstores and
supermarkets have been designed to sell
tubes, period. Is this so? What kind of test-
ers are they?

Most check for emission and shorts. In
this regard, they are similar in type to those
used by servicemen. The problem is not so
much with the tube tester as it is with the
people making the tests. Knowing how to in-
terpret and evaluate the readings is most
important. However, not all tube testers are
good. It’s pretty hard to beat tube substitu-
tion right in your own set; but then you
would have to buy more tubes anyway, and
you still have to know what you are doing.

Choke Problem. I have seen a power
supply filter choke in the ground or minus
leg. Why so? Shouldn't it be on the plus side?

Actually it doesn’'t make any difference
which leg has the filters. Much depends
upon the design and layout of the equip-
ment.

Tape Head Life. How can I increase the
life of the heads on my tape recorder?

Keep ’em clean and use good tape. Don't
let the tape come in contact with the heads
when rewinding.
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Amateur Radia Editor

AMATEUR RADI

By HERB S. BRIER, #9IGO

AMATEUR RADIO HAS A FIELD DAY

UNE 24 and 25 are the dates for the an-
nual United States and Canadian

Radio Amateur “Field Day,” probably the
most important event of the amateur year—
at least from a public relations standpoint
—and many amateurs consider it the most
enjoyable. Field Day demonstrates to the
public the willingness and the ability of ra-
dio amateurs to furnish emergency commu-
nications when called upon. At the same
time, it affords us the opportunity to test
our emergency communications facilities un-
der conditions similar to those faced in
many communications emergencies.

Come June 24, amateur clubs, groups, and
individuals will set up emergency-powered
amateur stations in temporary locations,
such as tents, bandstands. fire-ranger huts,
or in specially designed communications
trailers located in public parks, football
fields, forest preserves, and similar localities,
to work as many stations as possible in a
24-hour period. The installations will range
from simple. one-man, battery-powered
units to high-power, multi-station installa-
tions powered by gasoline-driven genera-
tors and capable of operating simultaneously
on several different amateur bands.

Last year's Field Day attracted formal en-
tries from 1339 groups representing 13,600
participants. Considering that a large per-
centage of those taking part in events of this
type never submit their scores, it is safe to

The Bloomington, Indiana, Ra-
dio Club (K9iU) participates

in Field Day in style in this B Wz -
communications trailer which . )flsflﬁ@?‘EFE"éE mEE
the club members built and op- LA, m_

erate in cooperation with the

Yolanda, WA9CCP, and Karl, #ASCCQ, Weisshappel
are holding the 1966 “lllinois Amateur of the Year
Award” received by Yolanda. (For story behind the
award, see following page.) Yo and Karl's four
daughters automatically head far the radio shack
whanever they want their parents. Mom and Pop
aperate phone. CW, and RTTY with a Hallicrafters
HT-37 transmitter and SX-111 receiver, a home-built
linear amplifier. and a Navy-surplus RTTY unit.

Bloomington Civil Defense De- T = MONRCE COUNTY CIVIL DEFENSE
partment. Simultaneous opera- RN BTR CRE . g )
tion of CW, RTTY, and SSB ¥ e

is possible from the trailer.

June, 1967
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Audrey McRevey, WB6RMX, of
Redwood City, Calif., can op-
erate AM, CW, and SSB with
her Heathkit DX-100 and $B-
10 combination on 80, 40, 20
and 15 meters. But you will
usually find her zipping along
at about 30 wpm on a home-
brew electronic keyer (com-
pleted after this picture was
taken) on 80 or 40. She re-
ceives on a Hallicrafters $X-96.
Audrey will get a free one-year
subscription for submitting the
winner for June in our Amateur
Station of the Month photo
contest. To enter the contest,
send a clear picture of your sta-
tion with you at the controls
and some details on the equip-
ment you use and your ham ca-
reer to Amateur Radio Photo
Contest, c/o Herb S. Brier, P.O.
Box 678, Gary, Ind. 46401.

say that the actual participation was much
greater than the above figures would indi-
cate. And most of last year’s Field Day
amateurs will be on hand for this year’s
event, plus some new ones.

Whether your group is large or small,
setting up a self-powered station under
emergency conditions and keeping it going
for 24 hours is a real challenge and a lot of
fun for everyone involved. Furthermore,
there is no better way known to generate
favorable and well-deserved publicity for
your group and amateur radio in general
than to take part in Field Day. You don’t
need elaborate equipment; in fact, the high-
est scorers usually operate transmitters in

=

Mel Rabinowitz, WB2MGH, Bronx, N.Y., prefers 15-
meter phone and 40-meter CW, but he also operates
cn 10, 20, and 80 meters. A Drake R-4 handles
the receiving, a Heathkit DX-60 the transmitting.
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the 30 watts or under class, and only a hand-
ful of amateurs use a transmitter power in
excess of 150 watts.

Why not write to the American Radio
Relay League, Inc., 225 Main St., Newing-
ton, Conn. 06111, for Field Day entry blanks
and official rules, and start lining up equip-
ment today for your own Field Day partici-
pation?

Where |s the Amateur of the Year? Ham-
festers Radio Club, Inc., is now soliciting
nominations for its annual “Illinois Amateur
of the Year Award” to be presented at the
33rd Annual Midwestern Hamfest at Santa
Fe Park, near Chicago, on August 13.

Yolanda Weisshappel, WA9CCP, of Ber-
wyn, IlL., received the 1966 award in recogni-
tion of her still-continuing work in handling
messages to and from U.S. personnel in
Vietnam and other overseas posts. A mem-
ber of the Navy Military Affiliate Radio
System (MARS), “Yo” spends several
hours each day handling the messages on
both amateur and MARS nets—for a message
total of 13,366 last year! She admits that
receiving and passing on so many messages
every day is a lot of work, but the joy and
relief in the addressee’s voice when “Yo"
phones a message from a son or husband in
Vietnam from whom no word has been
heard for weeks makes it a labor of love.

If you have a candidate for the 1967 “II-
linois Amateur of the Year Award,” send his
or her name, call letters. and address, plus
the reasons for your nomination to Hamfest-
ers Radio Club, Inc., 6000 South Tripp St.,
Chicago, Ill. 60629, by July 1, 1967. Include
your own name, call letters, and address.

(Continued on page 100)
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FROM NOW through the month of Octo-
ber hundreds of Citizens Band radio clubs
across the United States and Canada will
put last winter’s plans into effect by spon-
soring Citizens Band Jamborees in their
areas. Many of the larger hooplas will draw
from 5000 to 10,000 participants, with some
events claiming guests from nearly every
state in the United States and most of the
provinces of Canada. Canadian get-togeth-
ers will draw a large number of U.S. CB’ers
as well.

Most of the events are held primarily to
raise funds for club activities, including the
purchase of two-way radio equipment, emer-
gency gear and vehicles. Many of the or-
ganizations have used their jamboree profits
to renovate old buses
’ and trucks and turn

strategically located
as temporary base

cB them into emergency
JAMBOREE communications ve-
SEASON hicles that can be

stations during emergency activities. A good
number of clubs already financially on their
feet donate their profits to children’s homes,
hospitals, and homes for the mentally re-
tarded.

Also, CB jams give people outside the
world of communications a close look at
what CB is all about: anyone interested in
Citizens Band radio need only appear at one
of the CB fests to find himself quickly en-
gulfed in gab sessions that involve two-way
radio users from hundreds of miles around.
In addition, the gatherings enable local
CB’ers to exchange licensing, emergency, and
operational views with users from many
other parts of the country.

Large equipment displays are a main part
of every Citizens Band jamboree. Those in
attendance can get a close-up view of the
latest in CB gear; they can pick up the
latest equipment literature, usually supplied
for the event by various manufacturers; and
they will find that the dealers and distribu-
tors who have rented display booths are

Aerial view of last year's South Western General Radio Association GRS/CB Campout which was held in Till-
sonburg, Ontario, Canada. Over 25 states and five Canadian provinces were represented by the 6000
enthusiasts who attended. Plans for the 1967 event are being arranged to accommodate more than 10,000.

June, 1967
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both ready and able to answer any ques-
tions, technical or operational.

Since jamborees are designed to lure, en-
lighten, and entertain the whole family, most
events list hefty entertainment schedules.
Speeches may be made by FCC officials, CB
and amateur technicians, and local authori-
ties. Large stage shows are performed at
many events. And prizes are usually given—
grand prizes range from CB equipment to
color TV receivers. Finally, refreshment
committees see to it that absolutely no one
goes away hungry!

If you've been thinking of putting CB ra-
dio to work for your business or personal

1967 OTCB JAMBOREE CALENDAR

Planning a jamboree, get-together, banquet or
picnic? Send the details to: 1967 OTCB Jam-
boree Calendar, POPULAR ELECTRONICS, One
Park Avenue, New York, N.Y. 10016. For more
information on the jamborees listed below, con-
tact the clubs or club representatives at the
addresses given.

Huntington, W. Va. June 4
Event: 1967 Spring Carnival. Sponsor: 10-4
Radio Club, Inc. Location: Rotary Park. Con-

tact: Midge Whiting, Secretary, 10-4 Radio Club,
tnc., Apt. #5, 702Y, Washington Ave., Hunting-
ton.

Goffstown, N. H.
Event: Carnival '67.

June 11
Sponsor: Manchester Ra-

dio Aid, Inc. Location: CWV Picnic Grounds.
Contact: MRA, Box 482, Manchester, N. H.
Hannibal, Mo. June 25
Event: CB Jamboree. Sponsor: Beacon Light
Citizens Band Radio Club. Location: Crystal
Blue Lake. Contact: John Rethorn, KGI3288,
911 Pine St., Hannibal.

Tillsonburg, Ont., Canada July 1-2
Event: Fourth GRS-CB Campout. Sponsor:

South Western General Radio Association. Con-
tact: Gearld Inch, Campout '67 Chairman, 283
Talbot St., St. Thomas, Ont., Canada.

Painesvilie, Ohio July 29-30
Event: CB Campout and Jamboree. Sponsor:
Five Watters of Lake County. Location: Lake
County Fairgrounds. Contact: Jamboree, P.O.
Box 213, Painesville.
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Photo by Jo Katz

Indoors or out, CB Jamboree guests are
kept busy with a number of attractions
designed to make their visit worthwhile.
The group shown here is waiting for
the “‘next performance’” of a stage pre-
sentation, while seminars, conferences,
and a kiddie show are taking place in
another part of the same building.

needs but aren’t quite sure what it's all
about, why don’t you attend a CB jamboree
this year? The events are usually announced
well in advance through newspaper features
and sometimes on radio and TV as a public
service. Then, too, local electronics distrib-
utors are generally aware of what's going
on and may have literature you can pick up,
or a bulletin posted with the details.

If you're a member of a CB club planning
a fest for this season, be sure your public-
ity people send us the details well in advance
so that we can publicize the event in this
column. If possible, include a glossy photo
of last year’s get-together and give us some
details on its success. Forward all informa-
tion to: 1967 OTCB Jamboree Calendar,
PorpULAR ELECTRONICS, One Park Avenue,
New York, N.Y. 10016.

CB Emergencies. Pittsburgh, Pennsylva-
nia’'s 5-11 Radio Club sent its Emergency
Radio Squad into action recently to aid in
the search for two lost boys in the Penn Hills
section of Pittsburgh. The squad was ac-
tivated at the request of local authorities at
10 p.m. Equipped with walkie-talkies, the
members joined up with the City of Pitts-
burgh’s Canine Corps to search a densely
wooded area behind a Penn Hills school.
Despite 50-mi/h winds, with gusts to 90
mi/h, the volunteers continued the search
until the boys were found safe and sound
at approximately 3 a.m.

When an wuncle of Nelson Moody,
KOR1450, member of an Allied Louisiana
Emergency Radio Team (Baton Rouge,
La.), was rushed to a hospital under emer-
gency conditions, it was important that
Moody be notified immediately. An elec-

- tronics serviceman, Moody was on a call and

out of reach, so Rita Palmer, KOR6249,
manned ALERT control and dispatched
three mobile units in search of him. Within
ten minutes, Moody was located and in-
formed of his uncle’s illness.

(Continued on page 114)
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OULD YOU BELIEVE a complete TV

camera no bigger than an oversized
fountain pen? No? At the moment it is
available only in the arsenals of fictional
super-spies, but such devices may be just
around the corner. A tiny all-solid-state TV
camera system is now being developed by
Westinghouse Electric Corporation’s Aero-
space Division (Baltimore, Md.) that in-
cludes a phototransistor mosaic, molecular
digital logic scanning circuitry, molecular
readout amplifiers, and FET readout
switches.

The image-sensing mosaic, which serves
as the solid-state equivalent of a vidicon
(camera) tube, consists of a matrix of npn
phototransistors on 10-mil centers. The mo-
saic's sensitivity spans a spectrum from
infrared to visible light. As illustrated in Fig.
1, each phototransistor element has a square
geometry with discrete emitter and base re-
gions, but with a common collector element
for each row of fifty transistors. No connec-
tions are made to the base regions, although
the emitter electrodes are interconnected
with evaporated aluminum strips in fifty
isolated columns. The entire matrix is made
up of 50 common-collector rows and 50
common-emitter columns for a total of 2500
phototransistors in all.

An image is focused on the mosaic sensor
by means of a conventional lens system, and
each element exhibits an emitter-collector
resistance proportional to the light inten-

Fig. 1. This mosaic sensor with x-y in-
terconnections provides a structure which
is compatible with conventional viewing
systems that accept x-y data, and yet has
a manageable number of leads. Internally
diffused strips provide interconnections
along the x axis while interconnections
along the y axis are formed by vacuum-
deposited metal surface bars. Access to
any individual element of the mosaic is
made through external leads. Only the
single element at the intersection of the
x-y interconnections is interrogated.
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By LOU GARNER, Semiconductor Editer

sity. Signal readout is from common emit-
ter and collector connections rather than by
electron beam scanning.

In order that one element may be read at
a time while cutoff is maintained for all
other transistors, a voltage is applied to each
50-element row of collector strips and se-
quentially commutated through the 50 emit-
ter columns. The phototransistor element re-
quires a current amplifier which is capable
of furnishing substantial gain over a broad
bandpass.

The emitter element readout circuit in-
cludes 50 emitter-follower amplifiers that
improve camera sensitivity. They also pro-
vide a high input impedance for each photo-
transistor and low output impedance for the
following FET switching circuits.

Flip-flop binary logic is used to obtain
the sequence of pulses necessary for multi-
plexing the readout on the mosaic sensor.
The logic circuitry provides timing for puls-
ing the emitter readout switches, for the ap-
plication of voltage pulses to the collector
rows, and for synchronizing the horizontal
and vertical sweep generators of the receiver
monitor.

With a power consumption of less than
4 watts, the complete camera system—in-
cluding lens, sensor mosaic, readout switch-
ing circuitry, preamplifiers and video mixers
—is housed in a cabinet measuring only
6” x 4”7 x 314”. However, the experimental
silicon mosaic sensor is only 1.3 cm square.

EN~ 3 ol R
R ""c;?&\ Y=INTERNAL COLLECTOR
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Fig. 2. Schematic of lie detec-
tor submitted by reader George
J. Beck consists of a sen-
sor, input amplifier Q1, multi-
vibrator Q2-Q3, driver stage
Q4 and an 8-ohm speaker.

SPKR

04
2N1556

Q2
2NI556

o}
PP T

So watch out! The Candid Camera of the
future may be the innocent-looking oversized
fountain pen projecting from the interview-
er's shirt pocket!

Reader’s Circuit. George J. Beck (14 Cir-
cle Dr.,, Bakerstown, Pa. 15007) has sug-
gested a project which, if your subjects are
cooperative, could provide a lot of fun at
parties. It’s the transistorized “lie detector”
circuit illustrated in Fig. 2.

In coming up with his design, George has
utilized a simple principle: the fact that the
electrical conductivity of the human skin
changes when one is under emotional stress.
Such a stress can occur when you tell a
deliberate lie. George’s circuit converts these
minute changes in skin resistance to a vari-
able-frequency audio signal.

The lie detector consists of a sensor, an in-
put amplifier (Q1), a multivibrator (Q2-Q3),
and a speaker driver (@Q4). In operation, the
sensor is strapped to the palm-side of the
subject’s wrist, and the resistance across its
sensing electrodes provides the operating bias
for Q1.

The drop across R2, produced by QI's
collector current, provides the operating bias
for Q2, and this bias determines the operat-
ing frequency of the multivibrator. Any
change in the sensor’s resistance, such as
would be caused by the subject’s attempt
to lie, changes the frequency of the multi-
vibrator and thus the pitch of the audio
tone produced at the speaker. Operating
power is supplied by BI, controlled by SI.
The sensor is a two-electrode device with
relatively wide contact areas; the type of
sensor used for rain or dampness alarm
installations should be suitable.

Transistor @I is a general-purpose npn
audio unit such as a 2N2925; @2, @3, and
(4 are general-purpose pnp power transistors
(2N1556’s or similar). Although the transis-
tor types are not critical, it may be necessary
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for you to change the value of the base bias
resistors for optimum performance of the
unit if other types are used.

All resistors are half-watters except R6
which is a one-watter. Capacitors C/ and
C2 can be small ceramic or tubular paper
types, while C3 is a 15-volt electrolytic
unit. Any standard PM loudspeaker can be
used, but moderate impedance (6-8 ohms)
types are preferred. Switch S/ is a s.psit.
toggle or slide switch. Battery B! consists
of from four to eight flashlight cells con-
nected in series to furnish the 6-12 volt oper-
ating power.

Neither parts layout nor wiring is overly
critical so that the individual builder can
follow his own preferences when assembling
the instrument. A perforated circuit board,
printed circuit board, or metal chassis can
be used. Since a “factory-built” appearance
will add greatly to the psychological impact
of the instrument, you may want to mount
the circuitry in a sloping-panel cabinet and
label it with appropriate decals.

Best results are obtained when a stan-
dardized operating technique is followed.
Choose the subject (or victim) carefully. He
(or she) should be cooperative and not over-
ly nervous. The subject should be isolated
from the rest of the group and seated com-
fortably in a chair.

When attaching the sensor electrodes to
the subject’s wrist, make them just tight
enough to insure good electrical contact, but
not tight enough to cause discomfort or to
hamper circulation. Then switch on the “de-
tector” and wait until the output tone sta-
bilizes at a more or less constant pitch.

Start the interrogation with general ques-
tions such as: What is your name? How
much is two plus two? What day is it?
Then get more specific. There should be lit-
tle or no change in tone when the subject
answers honestly. An emotional response—a
lie—should result in an easily noticed change

POPULAR ELECTRONICS
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in the pitch of the audio tone. Allow the
subject a few seconds to think about each
question before answering, and allow a rea-
sonable time between questions. Have fun!

Manufacturer’s Circuit. The broadband r.f.
amplifier circuit in Fig. 3 is one of several
experimental circuits described in Applica-
tion Bulletin 167 put out by the Vari-L
Company, Inc. (207 Greenwich Ave., Stam-
ford, Conn. 06904). According to Vari-L,
this amplifier can furnish gains of from 8 to
10 dB over a frequency span of 1 to 300
MH:z. Having 50-ohm input and output im-
pedances, it can be used as an untuned r.f.
booster amplifier in measuring instruments
such as field strength meters, or in com-
munications and s.w. receivers, as well as
FM and TV receivers with a 50-ohm input
impedance.

The circuit consists of a single amplifier
stage, with QI connected in a common-base
configuration. Capacitor CI couples QI's
emitter with the input circuit, while RI is
the emitter resistor. Inductor LI and the pri-
mary of TI comprise the collector load. The
base is biased through voltage divider
R2-R3, and is bypassed by C2. Operating
power is supplied by B, controlled by SI,
and bypassed by C3.

Although standard components are used
in the design, all parts may not be available
from your local distributor. Transistor QI
is a Fairchild 2N3563, and RI, R2 and R3
are 14- or 14-watt resistors. Capacitor CI is
a chip-type (IC) ceramic capacitor, while
C2 and C3 are ceramic feed-through types.
Inductor LI is a 0.06-¢H coil with a @ of
approximately 50 at 200 MHz. Transformer
T1 is a Vari-L 50200A “Z-Match” r.f. unit.
As shown in Fig. 3, TSI and TS2 are 2-ter-
minal connector strips, but 50-ohm coaxial
r.f. connectors could be used instead.

As is typical of high-frequency circuits,
layout and lead dress are quite critical and
signal leads must be kept short and direct.
This project is definitely not intended for
beginners.

Q -

New Developments. The Bendix Corpora-
tion (Semiconductor Division, Holmdel,
N. J.) has introduced a series of l-ampere
d.c. series regulator modules. Designed for
use between an unregulated d.c. source and
its load, the modules conform to a standard
TO-3 power transistor outline except for
height, which is 0.68 inch. Each module con-
tains circuitry equivalent to four transistors,
one zener diode, one capacitor and seven re-
sistors. Identified as the BN-4000 series, the
regulators come in four models with nomi-
nal output ratings of 6, 12, 18 and 24 volts,
and list for about $30.00 each.

A unique piezojunction transistor which
can be used as an electromechanical trans-
ducer is being produced in experimental
quantities by Stow Laboratories, Inc. (Par-
ton Rd., Stow, Mass. 01775). Dubbed a Pi-
tran (pronounced ‘‘pie-tran”), the device is
essentially an npn silicon transistor which
has been made sensitive to mechanical
stresses. In operation, the device’s top cap,
which is coupled to the emitter-base junction,
serves as a pressure-sensitive diaphragm.
When mechanical stress is applied to the cap,
the emitter-collector resistance changes. The
transistor is suitable for a variety of appli-
cations ranging from exotic fluid pressure
measuring instruments to simple bathroom
scales. Unit price is $100 at present.

Would you believe a s.p.d.t. electromag-
netic relay in a TO-5 transistor case? How
about a relay and a transistor amplifier
in the same case? You'd better believe it,
for such devices are now being produced by
Teledyne Relays (3155 W. El Segundo Blvd,,
Hawthorne, Calif. 90250). Identified as the
415 Series, two models are offered. Model
10012 features an npn silicon planar transis-
tor amplifier, while Model 20012 incorporates
an n-channel FET. These small relay/am-
plifiers are suitable for applications in re-
mote control systems, display control equip-
ment, logic circuits, computers, and data
processing gear.

In what represents a real breakthrough in

(Continued on page 98)
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Fig. 3. One of several experi-
i mental circuits presented in
i Vari-L's Application Bulletin 167,
. this amplifier is said to furnish
" gains up to 10 dB over a fre-
quency range of 1 to 300 MHz.
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ENGLISH-LANGUAGE BROADCASTS TO NORTH AMERICA

FOR THE MONTH OF JUNE

Prepared by ROBERT LEGGE

TO EASTERN AN.D CENTRAL NORTH A

MERICA

TIME—EST TIME—GMT STATION AND LOCATION FREQUENCIES (MHz)
7:15 a.m, 1215 Helsinki, Finland 15.185 (Tues., Sat.)
Melbourne, Australia 11.71
7:45 a.m. 1245 Copenhagen, Denmark 15.165
6 p.m, 2300 London, England 9.58, 11.78, 15.30
Moscow, U.S.S.R. 9.665, 11.715, 15.15
6:45 p.m. 2345 Tokyo, Japan 15.135, 17.825
7 p.m. 0000 London, England 9.58, 11.78, 15.30
Moscow, U.S.S.R. 9.665, 11.715, 15.15
Peking, China 15.06, 17.68
Sofia, Bulgaria 9.70
Tirana, Albania 7.263
7:30 p.m. 0030 Budapest, Hungary 9.833, 11.91, 15.16
Johannesburg, South Africa 9.675, 11.90
Kiev, U.S.S.R. 9.665, 11.955
(Mon., Thurs., Fri.)
Stockholm, Sweden 11.805
7:50 p.m. 0050 Vatican 7.27,9.69, 11.76
8 p.m. 0100 Berlin, Germany 9.73, 11.89
Havana, Cuba 6.17, 11.76
London, England 7.13, 9.58, 11.78
Madrid, Spain 6.13, 9.76
Moscow, U.S.S.R. 9.665, 11.87
Prague, Czechoslovakia 5.93, 7.345, 9.55, 11.99
Rome, Italy 11.81, 15.41
8:15 p.ma 0115 Berne, Switzerland 6.12, 9.535, 11.79
8:30 p.m.. 0130 Bucharest, Rumania 11.94, 15.25
Cairo, U.A.R. 9.475
Cologne, Germany 9.64, 11.945
Hilversum, Holland 9.59
9 p.m. 0200 Lisbon, Portugal 6.025, 6.185, 9.68
London, England 7.13, 9.58, 11.78
Moscow, U.S.S.R. 9.685, 9.70, 11.87
Stockholm, Sweden 11.805
9:30 p.m. 0230 Beirut, Lebanon 11.76
10 p.m. 0300 Bucharest, Rumania 9.57, 11.94, 15.25
Budapest, Hungary 9.833,11.91, 15.16
Havana, Cuba 6.135, 6.17, 11.76
10:30 p.m. 0330 Prague, Czechoslovakia 6.095, 7.345, 955, 11.99
TO WESTERN NORTH AMERICA
TIME—PST TIME—GMT STATION AND LOCATION FREQUENCIES (MHz)
6 p.m. 0200 Melbourne, Australia 15.32, 17.84
Tokyo, Japan 15.135, 15.235, 17.825
6:50 p.m. 0250 Taipei, China 15.125, 15.345, 17.72
7 p.m. 0300 Moscow, U.S.S.R. 15.14, 15.18, 17.76
Peking, China 9.457, 11.82, 15.095
7:30 p.m. 0330 Stockholm, Sweden 11.805
7:45 p.m. 0345 Berlin, Germany 9.65, 11.92
8 p.m. 0400 Sofia, Buigaria 9.70
8:30 p.m. 0430 Budapest, Hungary 9.833,11.91, 15.16
8:45 p.m. 0445 Cologne, Germany 9.735, 11.945
9 p.m. 0500 Berne, Switzerland 9.695, 11.715

Moscow, U.S.S.R.

9.54,11.755, 11.85

78

POPULAR ELECTRONICS



NEW BROADCASTING STATIONS IN CUBA

REPORT has been received which states

- that Cuba is constructing six new me-
dium-wave broadcasting stations. The trans-
mitters, purchased from Czechoslovakia, are
rated at 150, 60, and 30 kilowatts (two of
each). One of the 150-kW units has been in-
stalled at San German, near Holquin, and is
said to be operating on 600 kHz, a channel
reserved for low-power (5000 watts or less)
stations. The second of the super-power
units is destined to be installed in Havana.
The 60-kW stations will reportedly be op-
erating from Santa Clara and Camaguey,

iﬂ COLLING

25 MHz 40 4055 M, 105 0231 W

10 MHz 40 40 48 M 105 02 25"'W

Department of Commerce
NATIONAL BUREAU OF STANDARDS

RADIO STATION WWV

FORT COLLINS, COLORADO

'3 Mbz 40 40 45°N '05 0225 W
20 MHz 40 47 53°N 105 0229 W
25 MHz.20 40 51N 105 0227 W

5 MHz 40 40742 'N, 1N3 02 25'W

This 15 to confirm your first day reception report of WWV.
Vi e
5) CJ . v fc,
Engincer in-Crarae

Crmplete Descripn o | Services 1 NES Radi Starions Gien i
Micellaneous, Publicar on 236 Available frnm Government Printing Otfice—15¢

Front and back of self-explanatory QSL received
by Editor O. P. Ferrell. Thousands of “First Day’’
QSL's were sent out by WWV when the station moved
from Maryland to Colorado. Bill Pearl, WPEGGLF,
was awarded a special QSL and photo of the site
for his unusual reception report (telephone call!).
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with the remaining two smaller transmitters
to be located at Colon and Pinar Del Rio.

Considerable concern is being expressed by
some government officials at this latest move
in Cuba. It is feared that the Castro regime
may place some of the new stations on the
so-called “clear channels” (670, 700, 720,
1120, and 1200 kHz, for example), minimiz-
ing the long-distance effectiveness of the
stations now operating on those channels.
Cuba is a signatory to the North American
Regional Broadcasting Agreement; however,
under the Castro regime, the Cubans have
ignored its provisions.

As this issue goes to press, the frequencies
on which the other five stations will operate
are not known. Monitors are hereby re-
quested to keep an ear open for them, and to
check the effective distances covered by the
transmitter which is now operating on 600
kHz.

The Higher Frequencies. The increasing
numbers of sunspots are causing the higher
frequencies to become far more usable over
long periods of time and at much greater
distances than during periods of low sun-
spot activity. DX'ers are currently noting
numerous short-wave broadcast stations
operating on 13 and 11 meters (the 21- and
25-MHz bands, respectively). And with very
careful tuning, especially during daylight
hours, various remote pickup units, news
cruisers, and relay stations operating be-
tween 26 and 30 MHz can be heard.

DX'ers who have equipment that will tune
up to around 45 MHz should keep a close
watch for several European TV stations,
particularly in England and France, whose
audio outlets operate on 41,250 kHz (France)
and 41,500 kHz (England). Your Short-
Wave Editor has personally tuned in both
of the latter stations with very little antenna
and good reception. But it requires patience;
those very high frequency signals don’t come
in as easily as regular broadcast station sig-
nals because of the ever-changing propaga-
tion conditions. We suggest tuning from
mid-morning to early afternoon (your local
time).

(Continued on page 107)
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1AB
2B-H

3CC
By ROBERT P. BALIN 4 Hg

Common technical and scientific terms are usually contracted or’abbreviated 5 IM ___
sooner or later by the trade. For example, microphone has become *“‘mike’’; mag- 6 NC
netron has become ‘‘maggie;”’ printed circuit board is “PC" board; signal-to- 7 R-Y
noise ratio appears as S/N; etc. Also, letter symbols are used extensively. As

an electronics enthusiast, you should have little difficulty associating the 8 o]
abbreviations or symbols (1-10) at right with the illustrations (A-J) below. 9 [

(Answers appear on page 106) 10v, ____
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Squires B Sanders

er THE CADILLAC OF CB

TRANSCEIVERS . .. has 23 channels of supe-
rior transistorized communi-
cation. Thirty miles (and
greater) range is common.
Tailored audio response and
double loop AGC provide 4
exceptionally fine intelligi-
bility of all signals (distantly
weak or unbearably strong) . . . reproduces them at
virtually uniform and controllable audio intensity.
The exclusive Noise Silencer frees you from anyone’s ignition noise. The transmitted
signal is a full 5 watts . ..100%0 modulated .. . it gets your message through. Join the
superior communication class . .. with a 23’er. The price: $235

S5S THE WORK HORSE CB TRANSCEIVER
... with many Cadillac features. The same long range
capability as the 23’er. .. the same sensitive receiver
with the Noise Silencer...a fine transmitter... but
for less cost since it operates on just five channels. A
most effective transceiver for heavy duty use — school
busses, delivery and service vehicles, trucks. The S55
meets all of the FCC type acceptance requirements for
business service. The price: $185.00

COMING SOON — S-S 23. The Modern Miracle in
low cost 23 channel transceivers . .. all silicon tran-
sistors . . . extremely sensitive (0.1 pv) FET receiver
front end ... high reliability integrated circuits. ..
attractive styling...very small size...and much
more. The price: LOW.

See your dealer for details or write today to SQUIRES-SANDERS, INC., Box 319a, Millington, N. J. 07946
Jone. 1967 CIRCLE NO. 33 ON READER SERVICE PAGE .



= TECHNIQUES

ELECTRIC FOOD MIXER
DOUBLES AS LIGHT-DUTY DRILL

If you have an old electric food mixer that
still has a usable motor, don’t sell it to a junk
dealer. It can be converted into an electric
drill for light-duty work. In most cases it is
necessary only to insert an adapter chuck
into one of the L
mixer sockets FoS g
and tighten a Pl s o o
setscrew. How- - A" T
ever, some 4 :
mixers do not boomm L
have set-
sCrews; so
you’'ll have to
exercise a little
ingenuity in
such a case. An
adapter chuck
that allows
larger drills to
be used with %4” drills is the most convenient
and inexpensive type. Many hardware stores
sell imported chucks for about 98 cents. The
mixer-cum-drill can then be used to drill holes
in metal chassis or woodwork. You can also
take advantage of the variable speeds avail-
able on this type of mixer, —Art Trauffer

i

PLIERS MAKE SHORT-ORDER WORK OF
STRIPPING INSULATION FROM WIRE IN A PINCH

Trying to wiggle a pair of diagonal cutters
into a tight area to strip the insulation from
a wire while at the same time trying to avoid
damaging nearby components can be a frus-
trating experience. Here's a tried-and-true
method for stripping plastic or shellacked-
cotton insulations from solid wires (it seems
to be a flop on stranded wires). You simply
crush the insulation in the jaws of a pair of
pliers. Then you can easily snip away the
split insulation from the undamaged wire.
Incidentally, this technique is one way of
dealing with stubborn “space age” Teflon in-
sulation. —Winston Tharp

STEREO AMPLIFIER CAN BE MADE TO

LISTEN TO ITS OWN TROUBLES

If you lose sound or hear distortion from
only one channel in your stereo amplifier,
you can use the other channel as a signal
tracer to help you locate the trouble. All

82

¥ou need is a 0.01-uF capacitor, a =zhort length
of wire, and a couple of alligator clips. See
drawing for hookup. Feed a sound program
into the defective channel only from your
record player or tuner, and connect the ca-
pacitive coupler to similar points in both
channels. For example, the signal at the
input of the second stage in the defective
channel is fed to the input of the second stage

B OlyF ——
= e Ty
-\‘“xl_ II _'/7

TALLIGATOR CLIP-~

in the good channel. If you hear a clean
sound, go on to the next stage towards the
speaker end. If the signal is not getting
through or is distorted, work towards the am-
plifier's input. A simple time-saving tech-
nique is to make your first check point in the
central part of the amplifier and then work
towards the defective end. Signal injection
procedures can also be followed with this
probe. ~—Homer L. Davidson

ADHESIVE-BACKED RUBBER FEET
ELIMINATE DRILL WORK

You have to drill holes through a cabinet to
mount many types of rubber feet. “Bumper
Buttons,” such as are available from the 3M
Company, eliminate the drilling and the nuts
and bolts. These synthetic rubber “buttons”
come in brown and ivory colors, in large and
small sizes, and are dressed with a self-stick-
ing adhesive coating. All you do is peel away
a protective backing and stick the “buttons”
onto the chassis or cabinet bottom.

—Bill Ruck

UPSIDE-DOWN SOLDERING TECHNIQUE
KEEPS PLUG TIPS CLEAN

One way to prevent short circuits between
the inner conductor and the shield of an
audio cable and to keep solder from building
up in the phono plug's tip is to pre-tin the
inside of the tip, and hold the plug upside
down when you apply the heat. You can do all
this with the aid of a piece of scrap phenolic
board or thin
piece of wood.
Drill a 3”-di-
ameter hole in
the board to
hold the plug.
Feed the solder
into the plug's
tip and apply
heat to the end
of the tip only.
Allow a little
solder to flow
into the tip,
then insert the inner conductor of the lead.
The lead should be prepared and tinned be-
forehand. Do not use any more heat than
needed to just melt the solder. Solder the
cable shield to the outer conductor in the
usual manner. —D. Peterson
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Help stamp out
blue people

Focus on Jerrold Paralog Plus”
Coloraxial Antennas
for true color

Jerrold Paralog Plus Antennas show a def-
inite improvement in the sharpness, fidelity
and color stabitity of the image on any TV set.
Sharp directivity, uniform response and perfect
matching see to that! And the rugged con-
struction insures that the quality stays high—
not for months—but for years. It's the high-gain
Coloraxial antenna for people who insist on
VHF and FM reception—without compromise.
And there are seven models to choose from.

The Paralog Plus is one of a compiete spec-

trum of problem-solving Jerrold TV reception
aids—Pathfinder, VUfinder and Colorpeak an-
tennas . . . Powermate pre-ampiifiers, ampli-
fied-couplers and splitters . . .Coloraxial cable,
wall outlets and wall plates. See your Jerrold
distributor today. Catalog available on request.

JERROLD |

Focusing on one thing—better reception

CIRCLE NO. 18 ON READER SERVICE PAGE
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