First Class-E CB Project!

Electronics

CONSISTENTLY THE BEST IN HOBBY ELECTRONICS

SEPTEMBER 1972 500

By the Publishers of

MECHANIX ILLUSTRATED
06125

Build-It Special!

Six Great Projects:
1-Tube Radio (Nostalgia!)
1-Tube Amplifier
Flea-Power Ham Transmitter
CB Converter for Your Car
One-IC Intercom
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Injections to Cure Color TV llis

T TR EL L 8
e Q00HNII-3 774 ar Meter
NYRONTH [ J3YHOTH
{1911 -HNT92LNTH D€L 98 L6

www americanradiohistor=comT


www.americanradiohistory.com

NOW you can train at home building
a NEW 25" Solid State Color TV
engineered by NRI for learning and

trouble-shooting

Handsome woodgrain cabinet,
at no extra cost.
(Offered only by NRI)

New square-cornered
Sylvania picture tube

100% solid
state chassis

Modular
construction
with plug-in

circuit boards

Automatic
degaussing

Automatic fine tuning

So much better for learning TV
servicing than any hobby kit,
because NRI designed and

created it as an educational tool.

Unlike hobby kits which are designed for creating
a TV set as the end product, NRI built its exclusive
25" Solid State Color TV kit as a real training kit.
You can introduce and correct defects . . . for
trouble-shooting and hands-on experience in
circuitry and servicing. The kits include a wide-
band oscilloscope, color bar crosshatch generator,
transistorized volt- chmmeter and other valuable
equipment that can soon have you earning $5 to $7
an hour servicing color sets in vour spare time.

6-position detented UHF channel selector @

Automatic
tint control

Automatic
color control

www americanradiohistorv com
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NRI FIRSTS make learning Electronics fast and
fascinating—to give you priceless confidence

FIRST to give you a complete programmable digital computer,
with memory, you build ycursell ... to learn organization, opera-
tion, trouble-shooting and programming. This remarkable com-
puter is one of ten trainicg kits you receive with the new NRI
Complzte Camputer Electrenics Course.

FIRST to give you true-to-life experiences as a Communica-
tions Technician. Every fascinating step you take in NRI Commu-
nications iraining, including circuit analysis of your own 15-watt,
phone/cw transmitter, iz engineered to help you prove theory and
later apply it on the job. Studio equipment operation and trouble
shownting become a matier of easily remembered logic.

FIRST to give you completely specialized training kits engi-
neered for business, industrial and military Electronics Technol-
ogy. Shown is your own training center in solid-state motor control

snd analog computer servo- T tering circuits,
solid-state multivibrators and the latest types of integrated circuits
are included in your course.

September, 1972

The NRI color TV and digital computer kits are the
latest in a long line of “firsts” for NRI. For more
than fifty years, NRI has been providing unique 3-
dimensional home-study training that has helped
hundreds of thousands of students reach their goals
quickly and easily.

What NRI provides is a combination of kits and
bite-size texts that give you hands-on experience
while you are learning. The texts average only 40
pages each, and they are fully illustrated. You are
taken step-by-step from the first stages into the more
advanced theory and techniques. .. with an expert
instructor ready at all times to provide valuable
guidance and personal attention. (The level of per-
sonal attention provided is more than you would
receive in many classrooms.) Once you’ve grasped
the fundamentals, you move with confidence and
enthusiasm into new discoveries in the fascinating
world of electronics.

You start out with NRI’s exclusive Achievement
Kit, containing everything you need to get moving
fast. Lessons have been specifically written so that
experiments build upon one another like stepping
stones. You can perform a hundred experiments,
build hundreds of circuits . . . as you learn to use the
professional test equipment provided, building ra-
dios and TV sets, transmitter or computer circuits.
It’s the priceless “third dimension” in NRI training
.. . practical experience.

Train with the leader—NRI

Compare training kits, texts, techniques and overall
training . . . and you’ll find that you get more for
your money from NRI. Whatever your reason for
wanting more knowledge of Electronics, NRI has an
instruction plan that will meet your needs. Choose
from major programs in Advanced Color TV Servic-
ing, Complete Computer Electronics, Industrial
Electronics and the other special courses designed
to meet specific needs. With NRI home training, you
can learn new skills while you’re still working at
your present job ... and turn yourself into the man
in demand.

GET FACTS ABOUT Gl BILL

If you have served since January 31, 1955, or are in service
now, check GI line on postage-free card.

Send for free NRI catalog

MAIL THE POSTAGE-FREE CARD FOR THE
FREE NRI CATALOG IN THE FIELD OF YOUR
CHOICE. YOU WILL BE UNDER NO OBLIGA-
TION. NO SALESMAN WILL CALL.

If the card has been used, write direct to:

NRI TRAINING
3939 Wisconsin Ave.
Washington, D.C. 20016
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WHICH WAY FOUR CHANNEL ?

THIS WAY

If the four-channel merry-go-round has you confused, you have lots of company.
Discrete or matrixed. Compatible or non-compatible. This system or that one.

Now Sansui offers you total-capability QR Recelvers that will transport you into the
four-channel world to day and can handle every variation to the four-channel
game that anyone’s dreamed up for tomorrow.

Take the QR4500 AM/FM Two-Channel and Four-Channel Stereo Receiver-Synthesizer-
Decoder- Amplifier-and-Control-Center. It can decode any compatibly matrixed
four-channel recording or FM broadcast, or i1 can synthesize two rear channels from any
two-channe! source. Exclusive Sansui phase-shift matrixing prevents the sound
dropouts and false dislocations that plague many matrixed systems.
And exclusive phase modulators duplicate the live sound field.

It can handle any tape or other discrete source and accepts adaptors, converters or
other accessories for any four-channel technique anyone’s hinted at.

It boasts 240 watts of total IHF power (continuous power per channel of 38 watts at
4 ohms, 27 watts at 8 ohms) with less than 0.5% TH or IM distortion at rated output and normal
response of 20 to 30,000 Hz =!dB. In a walnut cabinet, $599.95.

You'll find the same universal four-channel
versatility in all Sansui QR Quadphonic Receivars,
Including the QR1500, with 100 watts of total IHF
power (20 watts continuous per channel at 4
ohms). With walnut cabinet, $299.95.

Woodside. New York 11377 « Gardena, California 30247
‘ ELECTRONIC DISTRIBUTORS (Canada). Vancouver 9, B.C_
SANSUI ELECTRIC CO., LTD., Tokyo, Jaran * Sansui Audio Edrope S. A., Antwerp. Beigium  ®cormost sy sems

@ SANSUI ELECTRONICS CORP.

Sansui ¢

September, 1972 g
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how often could
you have used...

! )
-
two-position '

snap-fock

Handy as an

extra hand or helper.
Clamps lightly or tightly ...
for moments or minutes.

A remarkably versatile tool with unusual holding
qualities. Clamps tightly. Holds wires for soldering,
acts as a heat sink, retrieves smail parts from hard-
to-reach places. Two-position snap-lock. Box joint
construction. Precision machined from perfectly
tempered stainless steel.

4 MODELS: 6" (serrated jaws) Nos. 42H straight
and 43H cu-ved nose; 5" Jr. (smooth, slim jaws)
Nos. 32H st-aight and 33H curved nose.

XCELITE. INC., 16 Bank St., Orchard Park, N. Y. 14127
Send Bulletin N564 on Seizers

name _
address =

state & zip

in Canada contact Charies W. Pointon, Ltd

—————— e ey
b e e e e —
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Reqg. U.S.
Pat. Off.

BUILD 20 RADIO 3

and Electronics Circuits

PROGRESSIVE HOME

RADIO-T.V. COURSE

Now Includes .

12 RECEIVERS % TRANSISTOR (Solid State) CIRCUITS
2a WAVE GEmEmaTOoR VACUUM TUBE CIRCUITS
il::&t_'zgnczn * PRINTED CIRCUITS Training Eiectronics Technicians Since 1946
SIGNAL INJECTOR Y HAND WIRED CIRCUITS
CODE OSCILLATOR FREE EXTRAS

YOU DON'T HAVE TO SPEND

HUNDREDS OF DOLLARS FOR A RADIO COURSE o SRR [EHN

X 3% 2 2% 4 %

The *'Edu-Kit'’ oHers you an outstanding PRACTICAL HOME RADIO COURSE at a ®
rock-bottom Pprice. Our Kit is designed to train Raidio & Electronics Tech ns, making ELECTRONICS TESTER
use of the most modern methods of home training. You will learn rad eory, construc- ® PLIERS-CUTTERS

VALUABLE DISCOUNT CAND
CERTIFICAYE OF
TESTER lNSTﬂUCTlON MANUAL

tion practice and servicing. YHIS IS A COMPLETE RADIO couust N :v:wv DETAIL.
. You will tearn how to build radios, using regular schematics; how to wire and solder
in a protessional manner; how to s€rvice radios. You will work with the standard type of
Punched metal chassis as well as the latest development of Printed Circuit chassis. ELITY GUIDE - QUIZZES
You will learn the basic P dio. Y construct, study and work with TELEVISION BOOK ¢ RAD
RF and AF amplifiers and oscillators, detectors, iers, test equipment. You will learn TROUBLE-SHOOYING BOO
and Practice code, using the Progressive Code lator. You will learn and practice ® MEMBERSHIP IN RADI°~'V cLuB:
uounle.moonng, using the Progressive Signal Tracer, Progressive Signal Injector, Progres- CONSULTATION SERVICE ¢ F.C.C.
sive Dynam dio & Electranics Tester, Square Wave Generator and the accompPanying AMATEUR LICENSE TRAINING
instructional matcrml ® PRINTED CIRCUITRY
ou will receive training for the Novice, Technician and General Classes of F,.C.C. Radlo
Amateur Licenses. You will build Receiver, Transmitter, SQuare Wave Generator, Code
[« I:ﬂ-lor, Signai Tracer and Signal Injector €irc learn how to operate them. You
will receive an excelient background for tele Mi Ca. l
Absolutely no previous knowledge of radlo or science ired. The is the l SERVICING LESSONS f

product of many years of teac g and engineering experience. will pro-

vide you with a basic education in Electroni¢s and Radio, worth many times the low price You will jearn trouble-shooting and
you pay. The Signal Tracer alone 13 worth mare than the price of the Kit. servicing in a progressive manner. You
will practice repairs on the sets that

THE KIT FOR EVERYONE you construct. You will learn symptoms

and causes of trouble in home, portable

. You do not need the slightest background backgrounds have successfully and car radios. You will learn how to
in radio or science. Whether you are inter- "Edu- in more than 79 coun- use the professional Signal Tracer, the
ested in Radio & Electronics because you tries of the world. The 'Edu-Kit'' has been unique Signal Injector and the dynamic
want an interesting hobby, a well paying carefully designed, step by step, so that rRadio & Electronics Tester. While you
bus 9% of a job with a futu you will find you cannot make a mistake. The ""Edu-Kit'' are learning in this practical way, you
the Edu-Kit a worth-w investment. allows you to teach yourself at your own will be able to do many a repair job for
Many thousands of individuals of all rate. No instructor s ncce your friends and neighbors, and charge
fees which will far exceed the price of

Our Consultation Service
th any tecnhnical problems

PROGRESSIVE TEACHING METHOD ) e

The Progressive Radio '‘Edu- is the foremost educational radio kit in the world, you may have.

s universally accepted as the standard in the field of electronics training. The "Ed\l-
uses the modern educational principle of *'Learn by Doing.’’ Therefore you construct, ROM OUR MA BAG
learn schematics, study theory, practice trouble- naootmq—all n a clouly integrated pro- -

gram designed to pro: y ed gh an radio.
ing the various radio parts of he ‘ea ' ¥ou then learn the

s, of 25 poplar Pl., Water-

! 1ng of these parts. Then you build a umnle radio. With this first writes: 'l have repaired
set you will enjoy listening to regular broadcast stations, learn theory, practice testing several sets for my friends, and made
and trouble-sh. g. Then you build a more advanced radio, learn more advanced theory money. The **Edu-Kit'' paid for itseir. |
and techniques, Gradually, in a progressive manner, and at your own rate, you will was ready to spend 3240 for a Course,
find yourself constructing ore advanced multi-tube radio Circuits, and doing work like a but 'I found your ad and sent for your

Professional Radio Technicia Kt

Included 1n the "*Edu-Kit course are Receiver, Transmitter, Code Oscillator, Signal
Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofessional The Edu-Xits are wonderful. Here
‘‘breadboard’’ emperiments, but genuine radio Circuits, constructed Dy means ol professional | am sending you the questions and also
wlnng and soldering on metal chassis, plus the new method of radio construction known the answers for them. | have been in

' Printed cuit These circuits operate on your regular AC or DC house Current Radio for the last seven ye@ars, but like
T o e I:or.h mm‘_ Radio Kits, and like to

wi adio Testing Equipment. | en
THE “EDU-KIT” IS COMPLETE e el hs e s e

ditferent kits; the Signal Tracer works

Ben valerio, P. O. Box 2i, Magna,

You will receive alt parts and instructions necessary ta build twenty different radio and fine. Also like to let you know that |
electronics cCircuits, each quaranteed to operate. Our Kits contain tubes., tube sockets, feel proud of becomino a member of your
variable, electrolytic, micra, ceramic and paper dielectric condensers, resistors, tle strips, Radio-TV Club.’
hardware, tubing, punched metal chassis. tnstruction Manuals, hoak- -up wire, solder, Robert L. Shufi, 1534 Monroe Ave.,
sefenium rect s, coils, volume controls and switches, solid state materials Huntington, W. V. *'Thought | would

In addition, you receive Printed Circuit materials, including Printeg Circuits chassis, drop you a few es to say that 1 re-
special tube sockets, hardware and instructions. You also receive a useful set of tools, a ceived my Edu-Kit, and was really amazed
professional electric soldering iron, and a self-powered Oynamic Radia and Electronics that such a bargain can be had at such
Tester. The ‘‘Edu-Kit’’ also includes Code Instructions and the Progressive Code a low price. | have already started re-

pairing radios and phonographs. My

Osciltator, in addition to F.C.C. Radio Amateur License tralning. You will alse receive friends were really surprised to see me

lessons for urv-cmq with the Progressive Signal Tracer and the Progressive Signal

injector, a Migh Fidelity Guide and a Quiz Book. You receive Membership in Radia-TV P e winglct R icKIyIRTS
Club, Free Consultation Service, Certificate of Merit and D-scoun( Privileges. You receive the Kit is really swell, and finds the
all parts, tools, instructions, etc. Everything is your to kee - =e troubte, if there is any to be found.'’

Progressive "'Edu-Kit"’ Inc., 1189 Broadway, Dept. szsnz, Hewlett, N.Y. 11857 . i

e ——
PRINTED CIRCUITRY I ] UNCONDITIONAL MONEY-BACK GUARANTEE I
3 VA " I Please h ie-TV Course with '*Edu-Kits''® to me.

At no increase in price. the ‘Edu-Kit" st Mg YMEX pasuedriacto: TV Cedrs f 1 @ l
novP 'm'cldud(a; P'r'mgaﬁ (ilrlcuitr'y You build I (1 Send Course with Edu-Kits postpaid. | enclose full payment of $34.95 |
a Printe ircuit Signal Injector. a unique
servicing instrument that can detect many I [ | enclose- . $5.00 deposit. Send Course with Edu-Kits C.0.D. for baiance of I
delo' annd_ TV '(rouia{es. Th;s r'qvoluglonary I $29.9§ pius postage l
new echnique of radio construction 1s now
bhecoming popular in commereial radio and I O Send me FREE additional information describing Course with Edu-Kits.

TV sets.

A Printed Circuit is a special insulated | NAME l
chassis on which has heen deposited a con- I
ducting material which takes the piace of I ADDRESS
wiring, The various parts are merely plugged I
in and soldered to terminals | civy & syave e saees 2P

Printed Circuitry is the bassis of modern I
Automation Elodrov!ics. A knowledge of this I PROGRESS'VE “EDU-K'TS" INC. I
subject is a necessity today for anyone in. a S S A v
tereatedtin . ENsctronics l 1189 Broadway, Dept. 628BAE, Hewiett. N.Y. s 1
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Feedback from Our Readers

Write to: Letters Editor, Electronics lllustrated, 1515 Broadway, New York, N.Y. 10036

® SPREAD THE NEWS
Thanks to you and Art Margolis for your

excellent Service Tips and related TV servic-
ing articles. Being the owner of an electronics
sales and service business, I look forward to
reading Art’s little tricks of the trade which
are presented so well in your magazine.
Living in a small community presents prob-
lems of learning most servicing techniques by
experience. We limit ourselves by not sharing
these techniques with others. Again, thanks
for a job well done.

Alan Brown

West Bend, Wis.

® A POX ON YOUR PULSE

Built your Cardio-Tach (July '72 EI) and
was somewhat surprised by the results. After
a bit of hand-holding with my favorite gal,
both of us thought it would be a cute idea
to try out my latest project. You know, see
if she turns me on. No luck. The meter
showed nothing more than a normal pulse
rate. Too little sensitivity?

Ron Brand
Tupulo, Miss.

Next time try sexier components.

® TAKING TIME OUT

Enjoyed your May issue. Heathkit appreci-
ates the coverage given its new desk-top cal-
culator and hi-fi components. Some problems,
however. The readouts on the calculator
aren’t RCA’s Numitron incandescent lamps.
They are Sperry-Rand gas-discharge dis-
plays. Also, we feel it’s a mistake to com-
pare our AJ-1510 digital tuner with tuners

8

that have digital readouts but lack the ac-
curate tuning achieved with digital circuits.
Earl Broihier
Heath Co.
Benton Harbor, Mich.

® LONG-PLAYING FLAPJACK?

Your article on the new thin LP records
(July 72 EI) was quite a shocker. I imme-
diately went to a record store and searched
for one. I found one with the help of a sales-
man, took it home and placed it. Sounded
fine—very low noise level as you stated. Only
problem is, I can’t separate it from the stand-
ard LP which was underneath on the
changer’s platter. Is this going to mean one
record for the price of two?

Peter Pearlman
Hempstead, N.Y.

® CHIPS FOR EVERYTHING
I read your GOOD READING column in

the March 72 EI with interest but was dis-
mayed to find that the information you pub-
lished about RCA’s SK replacement series of
transistors, rectifiers, thyristors and ICs is
now obsolete. For the record, please note
that RCA SK Series Top-of-the-Line devices
now replace more than 46,000 domestic and
foreign semiconductor types. That’s with only
120 SK devices. A new replacement guide
(SPG-202M) is now available.

Arnold Durham

RCA Electronic Components

Harrison, N.J. —0—
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NEW Solid-State
Heathkit Color TV —
the best TV kit

ever offered

25" diagonal matrix tube,
24-position UHF/VHF detent power

tuning, varactor UHF tuner, MOSFET VHF tuner, tint switch. New perform-
ance and convenience. Detent tuned UHF & VHF. Preselect any 12 favorite
UHF stations, then power pushbutton {or remote) tune all 24 channels in
either direction. New angular tint control switch selects normal or wide
angle color to reduce tint changes between stations, Exclusive Heath MTX-5
ultra-rectangular black matrix tube has brighter pictures, better contrast.
"|nstant-On.”" Automatic fine tuning. Adjustable tone control. Automatic
chroma control. Adjustable video peaking. More sensitive tuners. Trans-
former operated. Built-in dot generator and volit-chm meter. Choice of cabi-
net styles from $81.95*.
Kit GR-900, less cabinet
Kit GRA-900-6, remote control

.................................. $599.95*
............................. $79.95*

NEW Heathkit Solid-State ignition Analyzer

Analyzes standard, transistor, or capaci-
tive discharge systems on 3, 4, 6, or 8
cyl. engines to find bad plugs, points,
wiring or distributor parts, incorrect
dwell time, coil, condenser, transistor
or CD circuitry problems. Built-in tach,
0-1000 & 0-5000 rpm ranges for carb.
adjustments. Constant width patterans,
primary or secondary, parade or super-
imposed, plus expanded. Optional 12YDC
supply for road checks, $24.95”.

Kit €0-1015

NEW Heathkit 8-Digit Calculator

Adds, subtracts, multiplies, divides, chain
or mixed functions, and constant. float-
ing or selectable 7 position decimal. Plus,
minus, and overflow indicators. Overflow
protection of most significant 8 digits.
Clear-display key to correct last entry.
Standard keyboard. American LS| cir-
cuitry. Bright %" red digits. 120 or 240
VAC ‘operation. Desktop black & white
cabinet, 312" h x 6" w x 10%” d. -

Kit 1C-2008 ... .. SH NG, Ak o $129.95"

See them all at your Heathkit Electronic Center...or fill out the coupon below

HEATHKIT ELECTRONIC CENTERS — ARIZ: Phoenix, 2727 W. Indian School Rd.; CALIF.: Ana-
309 S. Flower St.;
City, 2001 Rd.; Sen Oiego (La

Hills, 22504 Ventura Blvd.; COLO.: Denver, 5940 W.
16th Ave.; GA.: Atlanta, 5285 Roswell Rd.;
ILL.: Chicago, 3462-66 W, Devon Ave.; Downers Grove, 224 Ogden Ave.; KANSAS: Kansas
City (Missien), 5960 Lamar Ave.; MD.: Rackville, 5542 Nicholson Lane; MASS.: Beston
(Wellesley), 165 Worcester St.; MICH.: Detroit, 18645 P. Eight Mite Rd. & 18149 €. Eight
ile Rd.; MINN.: Minneapolis (Mopkins), 101 Shady Oak Rd.; MO.: St. Louis, 9296 Gravois

heim, 330 E. Ball Rd.; Ei Cerrito, 6000 Potrero Ave.; Los Amgeies, 2
Pomena, 1555 Orange Grove Av. N.; iddlefi

Mesa), 8363 Center Or.; Weediand
38th Ave; FLA.: Miami (Hisleah), 4705 W.

Mile Rd.;

Ave.; M.J.: Fair Lawna, 35-07 Broadway (Rte. 4); N.Y.: Buffalo {Amherst), 3476 Sheridan

Dr.; New York, 35 W, 45th St.; Jericho, L.1., 1S Jericho Tumpike; Rochester, Long Ridge

Plazs; OWIQ: Cincinnati (Woodlawn), 10133 Springfield Pike; Cleveland, 5444 Peas| Rd.;
i 6318 t i

HeathkKit Gatalog

Bulld and save on over 350 Kits

Your free 1972 Heathkit catalog describes moré kits than ever...
over 350...all designed to give you fine performance and save you
money when you buy and when you use. Choose sofid state color TV,
stereo, marine, automotive, test instruments, amateur radio, short-
wave, home appliances, and more! Send for your free copy today.

NEW Heathkit
Digital FM Tuner

Heathkit “first” in c r electronics. Pure digital computer
design including digital freq y synthesizer tuning employing phase-lock-
loop techniques, FET varactor FM RF front end, digital discriminator and
readout result in performance specs and tuning convenience that already
are the talk of the audio world: channel frequency accuracy better than
0.005%: less than 1.8 uV sensitivity: distortion levels of 0.1%; selectivity
and IF rejection better than 95 dB; image & spurious rejection better than
90 dB; S/N ratio better than 65 dB; separation better than 40 dB. One of a
kind, the AJ-1510 “‘computer tuner” is the only tuner offering you 3 dis-
tinct tuning modes; keyboard, computer-type punch cards (up to 3), plus
automatic band scanning with variable speed and stereo-only capability.
The 55 ICs, 50 transistors and 50 signal diodes mount on 10 modules with
7 plugging into a master board for optimum computer modularity & ease of

Annthar H.

bly. Join the p generation of audio equipment — order your
AJ-1510 today.
Kit A1510, tumeronly . .. ... .. ..o $539.95*
Cabinet .. ... ... $24.95*

NEW Heathkit
4-Channel Amplifier

Brings you 200 versatile watts for discrete or matrixed 4-channel sound,
and stereo or mono. Built-in matrix circuitry decodes matrixed 4-channel
recordings or broadcasts, lets you use your existing stereo equipment as
well as enhancing your present stereo records and tapes. As discrete 4-
channel media grows the AA-2004 is ready...with four ampiifiers producing
260 watts into 4 ohms (4x65), 200 watts into 8 ohms (4x50), 120 watts into
16 ohms (4x30), and controls for every source, mode and installation. Ampli-
fier sections are controlled in pairs with one complete stereo system for
left and right front speakers and another for left and right rear — so it can
be used to power two complete 4-ch | syst (up to 8 sh...or.
four separate-source mono systems if desired. Easy circuit Udard assembly.
Kit AA-2004, amplifier only .. _.......... .. ... ... ..l $349.95°
Cabinet ... ........ 2a ..$24.95°

NEW Heathkit Solid-State FET VOM

Dual FET portable multimeter with lab grade accu-
racy, 10 megohm input and the ranges you really
need. 3 DCY & ACV ranges, 0.1 to 1000 v, = 2%
accuracy. 6 DC & AC current ranges, 10 microamps.
to 1 amp. 7 resistance ranges, X1 (10 ohm center)
to XIMeg. 9 dB ranges, —40 to + 62. 1% precision
metal-film dividers. 412", 100 uA, ruggedized taut-
band meter, diode & fuse protected. Battery check.
Kit IM-104, less batteries, $79.95".

HEATH COMPANY, Dept.39- 9
Benton Harbos, Michigan 45022
] Please send FREE Heathiit Catalog.

[ Enclosed is $_ — i — . plus shippi
Please send model(s) . R __L=

Name_ .8

Address__ — LT T S

City_ ____State_ —Zip_.

Prices & specifications Subject to cl-unge without notice.

PA: P Ivd.; P gh, 3482 Wm. Penn Hwy.; TEXAS: Dallas, ik C

2715 Ross Ave.; Housten, 3705 Westheimer; WASH.: Seattie, 2221 Third Ave.; WiS.: Mil- Mail order prices; F.0.B. factory. CL434R
waukee, 5215 Fond du Lac.
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If you're the kind of guy who likes to devise his own
equipment or the kind who appreciates clever me-
chanical design, then Mallory do-your-thing products
are for you.

They’ll let you invent, create, modify, so things work

your way. And of course, you'll get famous Mallory

quality and performance you can

AUTOMOBILE ! count on too. Get them at your

REMINDER ALARM nearby Mallory Distributor.
Ever leave your lights on?

Never again...with solid-
state Sonalert®. Its shrill ON-THE-GO GROOMING

sound warns you, prevents Free yourself from conventional, bulky

battery drain. Use on turn sig- shaving gear. Handy Shaver . . . it's

nals, reverse gear...or any about the size of a cigarette pack. Hi-

electrical component on your speed, quiet, 3-voit motor for fast, no-

car, truck, boat, tractor. For pull shaving. Comes with Duracell®

6 and 12 volt. batteries, mirror cap and tough carry-
ing case. Also available in new side-
burn trimmer model.

YOUR TIME

Use “Easy Time” 24-hour
timer. Turns anything you
plug into it on and off. Ap-
pliances, lights, pumps,
motors, humidifiers. .
you name it. Tough
enough to handle 12
amps, 1500 watts.

HIGH
INTENSITY
' NOISE
Compact,
‘"‘-.., purse-size, SILENT PROTECTION
big-sound Crime Alert®. .. uses invisible, silent ultrasonic sound-
Handy Blast... waves. Anything that
your personal moves triggers its
alarm. Use it for = ; piercing alarm. Use
anything... anywhere . .. battery
boat horn, or plug in. Acces-
emergencies, “ . sories to make it to-
sCare muggers, tal security system.
signals, call
kids, scouting, v
bicycling...
even cheer your

o, pereied

'u-rﬂ'l‘"" O'""
et

team. Xy

Electronics Illustrated
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SOUND WHERE YOU WANT IT

FOR GOOD LISTENING
Don't be restricted to one tape for every kind
of sound ... Duratape?® is the answer. It's high
performance tape with its own built-in head

The most popular, portable recorder/
player around. Batteries or plug in. Push-
button operation, pop-up ejection,
automatic shut off. With sensitive
dynamic mike, earphone, Duratape®
cassette, Duracell® alkaline batteries.
Ask for the MCR 1211.

Professional Duratape® — For discriminating
listeners. High density cobalt-energized, ex-
tended frequency. For 4-track stereo. 30, 60,

cleaner. Lo noise, moderate price. 30, 60, 90 90 minutes.
and 120 minutes.

LEZDAIINE AE TGS EE T B G

WEDVGCETAPE"  ~

VOICETAPE™

Created especially for voice. .. dictation, lectures, con-
ferences, rehearsals. In 12-cassette file pak or single box.
60 minutes.

POWER WHEN YOU NEED IT

Alkaline Duracells® . . . with the
extra power. Perfect for high drain
uses . . . photoflash, cam-
eras, radios, instruments,
recorders. Up to 10 times
longer life than zinc-car-

bon batteries. ;
H_Iiﬂm' cews
=

FLIPTAPE™

The bright, colorful tape. Cap-
tures the highs and lows of to-
day's music. For general use
too. Economical 3-paks... €0,
90 minutes.

vang [
L

PEB e
a3
[ 130V

= D MP.
T e = etk o Sr Ot

Box 1284, Indianapolis, Indiana 46206; Telephone: 317-636-5353
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Uncle Tom’s Corner

By Tom Kneitel, K2AES /KQD4552

: Uncle Tom answers his most interesting letters in this column.
Write him at Electronics lllustrated, 1515 Broadway, New York, N.Y. 10036.

* My vote for the Useless Idea Gold Medal
goes to the logging scales still found on many
shortwave and FM receiver dials. I bet that
they're never used. What say?
Ken Greenberg
Chicago, Iil.

1 agree, especially the shortwave sets which
list Rome, Prague, London, Peking, etc., on
the dials. I once saw an FM receiver which
listed the frequencies by channel numbers—
or didn’t you know that the FCC once set up
FM channel numbers, just like TV? That was
another Gold Medal idea.

* I'm a mobile CB nut using a Courier 23-
Plus rig in mmy car. When I used the set as
my base station there were no problems but
now, in the car, it keeps popping the bulbs
in the S-meter. Why?
Arnie Freeman
McKees Rocks, Pa.

Some of the early production runs of this
rig—and it's a common problem for many
brands—were noted for this trick. It’s due
to the fact that most car batteries actually
deliver 13 volts or more when the engine’s
running. Increase the value of the resistor
connected to the chassis behind the meter
from 15 ohms-I watt to 33 ohms-2 watts.
Instant cure!

X There is a station I've heard using voice
transmissions on CB channel 5 that identifies
in [talian with the callsign ISA232. Is this a
gag? Heard it only once with a weak signal.
This was at 3 a.m.
R.S. Brancatto
Arlington, Va.

Can'’t say if it’s a gag but there are Italian
CB stations now and they are using the same

12

channels as U.S. stations. His callsign prefix
would place him in Salerno.

% I like to watch TV Channel 3 coming from
Santa Barbara to pick up certain locally
blacked-out sports events. Problem is, al-
though the video comes in clearly, there is
absolutely no audio signal. TV set seems to
work fine on all my local channels, it's this
one DX channel which still defies me.

(Elliot V.Chang, WA6FRX

Los Angeles, Calif.

Sounds like your tuner needs some tinker-
ing with. Probably the situation can be cured
by adjusting the audio slug. It looks like the
set just isn’t tuned to the center of the audio
portion of the TV channel.

% I have u four-band regenerative AM-SW
receiver covering 550 kc to 30 mc. When I
connect my 100-ft. long-wire antenna to it,
no matter where the set is tuned, all 1 can
hear is my local 50-kw AM broadcast station.
If I use a whip antenna, 1 still hear the local
station, but not as loud. What can I do so
that I no longer hear this station?

David Kleinschmidt

Parma, Ohio

Don’t use any antenna. Problem is, most
shortwave rigs aimed at the novice SWL just
don’t have the selectivity to prevent this kind
of situation. My advice is to trade up as soon
as possible.

Flying Saucer Dept. Back in 1966, NASA
began tracking three satellites which they
referred to as unknowns. They’re still carried
in official NASA records as catalog numbers
2428, 2429 and 2430. The vehicles are still
zipping around, but nobody knows where

[Continued on page 22]
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Only

7995

With Built-in

Decoder Circuitry

*TM of Columbia
Broadcasting System, inc.

Just Off the Press!
468 Pages!

® 4-Channel Stereo Equipment

LAFAYETTE Introduces the easy way
fo convert your present stereo sysitem
to 4-channel sound...

n:rrz LA-524

8$Q Decoder[60-Watt Amplifier

Add universal 4-channel stereo capability to your present
stereo system with the Lafayette LA-524 and a pair of rear
channel speakers. Enjoy the new . . .

S$Q 4-Channel Records—the LA-524 has a built-in SQ Decod-
er. SQ records are fully compatible, and your present cart-
ridge and turntable will probably be just fine. The LA-524 has
great specs, too. 60 watts (20-20,000 Hz =+ 1.5 db) of rear
channel power for . . .

Discrete 4-Channel Stereo, when you connect a discrete 4-
channel tape source. Plus, there's our exclusive ‘“‘Composer”
circuit for satisfying . . .

Derived 4 Dimensional Sound from your conventional 2-chan-
nel stereo sources. Check out the LA-524 at your nearest
Lafayette store, and have 4-channel stereo at home tonight.

FREE!
LAFAYETTE 1973 Catalog 730

Lafayette Radio Electronics
Dept. 29092, P.O. Box 10, Syosset, L.I., N.Y. 11791

= t Send my FREE Lafayette Catalog 730 29092 :
® Stereo Hi-Fi Systems | |
® CB Gear ® PA Equipment | Name J
e Tape Recorders and Players I Address |
® Auto Accessories ® TV’'s : City :
® Test Equipment U state Zip ]
® plus more . .. |-——--————————---——---—————--————--l

®—
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UTOMATED

COLOR TYV.
New top-of-the-line
color TV from Heath-
kit offers 25-in. di-
agonal screen, detent
UHF tuning, pushbut-
ton electronic VHF/
UHF scanning, op-
tional wireless remote
control, normal or
wide-angle color de-
modulation, solid-
state circuit modules.
Set includes dot gen-
erator and VOM.
$599.95. Heath Co.,
Benton Harbor, Mich.

Noise-Free Deck. Model KX-
700 stereo cassette deck in-
cludes Dolby noise reduction
system and extra-hard super-
ferrite record-playback head,
bias selector switch. Kenwood
Electronics, Gardena, Calif.

Boost For Broadcasting. FM wireless con-
denser mike, Model DM-5S, has solid-state
FM transmitter tunable from 88 to 108 muc,
9-V battery, is FCC approved. $21.95.
E-V/Game Inc., Freeport, N.Y.

Electronic Marketplace

Three-in-one Value. Micronta tester for automotive buffs pro-
vides accurate readings of dwell angle and engine speed, checks
condition of points. $17.95. Radio Shack, Fort Worth, Tex.

Economical Listening. Marantz has en-
tered headphone market with its Model
SD-1 stereo phones. Impedance is 8 ohms,
frequency response, 20 cps to 20 kc. $29.95.
Marantz Co., Sun Valley. Calif.
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Save money and improve car performance at the same time.

Maintenance costs go down and performance increases when you put a Delta
Mark Ten Capacitive Discharge Ignition System on your car.

For eight years we've been telling you about the tremen-
dous advantages of CDI systems. We've promised and de-
livered better performance for cars, boats and trucks. Hun-
dreds of thousands of satisfied customers testify to that fact.
However during these eight years, we've been asked over and
over again, “If CDI systems are so great, why doesn't D2troit
adopt them?" It's taken a iong time, but finally Detroil has
recognized the value of the CDI system. Chrysler, long noted
tor excelience in engineering, is now installing electronic igni-
tions in new cars. Have you seen their ads? Heard their com-
mercials? They're repeating what we've sald for eight years.
Electronic ignition systems not only improve performance, but
eliminate the need for most tune-ups. if you're not buying a
new car, but want new car performance, put a Mark Ten or
Mark Ten B on your present automobile. If you're purchasing
a new car with no CD! system, install a Mark Ten or Mark Ten
B and enjoy the benefits of low maintenance and increased
performance.

HERE'S WHAT A MARK TEN WILL DO FOR YOU:

Mark Ten and Mark Ten B—up to 20% increase in gasoline
mileage ] Eliminates 3 out of 4 tune-ups [J Installs in only
10 minutes (] Spark piugs last 3 to 10 times longer Dra-
matic increase in performance [J Promotes more complete
combustion (O instant starts in ail weather.

Mark Ten B—improves combustion, reducing contaminants
{J Handy switch with redundant contacts for instant return to
standard ignition ] Applicable to ANY 12 volt negative ground
engine [J Eliminates starting and idie probiems [ Longer
spark duration during cranking and idling.

Superior Products at Sensitle Prices

— e . —y

Mark Ten (Assembled) $44.95
ppd
$29.95

Mark Ten (Deltakit)
ppd

Kit avaifable in 12 voit only,
positive or negative ground

Mark Ten B $59.95 ppd
(12 volt negative ground only)

Order today!

Dept. El

/--\. DELTA PRODUCTS, INC.

P.O. Box 1147 / Grand Junction. Colo. 81501
{303) 242-9000

Pilease send me Ilterature immediately
Enciosed is $——. Ship ppd
Please send:
Mark Ten B @ $59.95
—Standard Mark Ten (Assembdled) @ $44.95
——5 Volt: Neg. Ground Only __Positive Ground
12 voit: Specity

_Standard Mark Ten (Deitakit® @ $29.95
(12 volt Positive Or Negative Ground Only)
Car Year. ~Make
Name
Address
City/State Zip.

Ship C.0.0

Negative Ground
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No Current Down the Drain. Battery-operated Listening Pleasure. Model 4515 cassette recorder
FET-VOM, Model 603, has one probe for all has AM/FM radio, built-in condenser mike,
functions (DC, AC, ma, ohms), may be left on ALC, works off rechargeable batteries. $99.95.
continuously. $150. Triplett, Bluffton, Ohio. Wollensak Div. of 3M Co., St. Paul, Minn.

Electronic Marketplace

Three Ways to Get Four. Sansui offers
reproduction of discrete, matrix or
synthesized four-channel programming
via its Model QS500 four-channel con-
verter and control center. User adds
pair of rear-channel speakers. Output
is 33 watts per channel into 8 ohms.
$289.95. Sansui Electronics Corp.,
Woodside, N.Y.

Finding Your Way. Gladding Islander
is portable radio direction finder which
covers six bands: AM, FM, beacon, 2-4

CB  Walkie-Talkie. me, aircraft, VHF marine including

CBers get five watts of weather. Includes RF gain, AFC.
power on three chan- $139.95. Pearce-Simpson, Miami, Fla.
nels at push of a but- [Continued on page 24]

ton with the Model
CB-505 portable trans-
ceiver from Ray Jef-
ferson. Unit is supplied
with transmit and re-
ceive crystals for chan-
nels 9, 11 and 21.
Other channels (for 11
or 21) are optional.
$89.95. Ray Jefferson,
Philadelphia, Pa.

AN b
‘5\ AnDVY
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=
s
-
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He made it
with his own two hands.

There's a name for a place that good as more usual kinds of busi-
employs men and women with seri- nesses. And priced just as law.
ous physical and mental handicaps. If your company farms out any of
It's called a “sheltered workshop.” its work, we'd like to invite you to
As you might expect, “sheltered give a sheltered workshop a chance
workshops” are an unusual kind of  to bid on it—without obligation, of

business. course.

But as you might or might not ex- (For more information, write to
pect, they do an unusual kind of Workshop, ¢/o HURRAH, Box 1200,
work. Excellent. Washington, D.C. 20013.)

In fact, sheltered workshops con- If you like their bid, you may de-

sistently turn out work every bit as  cide to give them a chance to do

September, 1972

some of your work.

In which case, you'll be helping
a lot more people “make it” with
their own two hands.

And, if you like good work, help-
ing yourself in the bargain.

The State-Federal Program of
Vocational Rehabifitation.

Help Us Reach & Rehabilitate
America's Handicappec: U
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10 Reasons why
RCA Home Training is

your best
Investment
forarewarding
career

In electronics:
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1 LEADER IN ELECTRONICS
TRAINING

When you think of electronics, you im-
mediately think of RCA...a name that
stands for dependability, integrity, and
pioneering scientific advances. For over
half a century, RCA Institutes, Inc., a
subsidiary of RCA, has been a leader in

technical training.
2 ELECTRONICS FASTER, EASIER,
ALMOST AUTOMATICALLY

Beginner or refresher, AUTOTEXT,
RCA Institutes’ own method of pro-
grammed Home Tratning will help you
learn electronics more quickly and with
less effort, even if you've had trouble
with conventional learning methods in
the past.

RCA AUTOTEXT TEACHES

WELL PAID JOBS ARE OPEN TO
MEN SKILLED IN ELECTRONICS

RCA Institutes is doing something posi-
tive to help men with an interest in elec-
tronics to qualify for rewarding jobs in
this fascinating ficld. There are chal-
lenging new fields that nced clectronics
technicians ... new careers such as com-
puters, automation, television, space
clectronics where the work is interest-
ing and earnings are greater.

WIDE CHOICE OF CAREER
PROGRAMS

Start today on the electronics carcer of
your choice. On the attached card is a
list of *“Career Programs™, each of which
starts with the amazing AUTOTEXT
method of programmed instruction.
Look the list over, pick the one best
suited to you and check it off onthe card.

Construction of Multimeter.

September, 1972
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5 SPECIALIZED ADVANCED
TRAINING

For those alrecady working in electronics
or with previous training, RCA Insti-
tutes offers advanced courses. You can
start on a higher level without wasting
time on work you already know.

6 PERSONAL SUPERVISION

THROUGHOUT

All during your program of home study.
your training is supervised by RCA In-
stitutes experts who become personally

involved in your efforts and help you
overany“‘roughspots” that may develop.

7 HANDS-ON TRAINING

To give practical application to
your studies. a variety of valuable RCA
{nstitutes engineered Kits are included
in many programs. Each kit is complete
in itself. You never have to take apart
onc piece to build another. They're
yours to keep and use on the job.

8 FCC LICENSE TRAINING—

MONEY BACK AGREEMENT
Take RCA’s Communications Career
program—or enter with advanced stand-
ing und prepare immediately for your
Ist, 2nd, or 3rd class FCC Radio Tele-
phone License examinations. RCA In-
stitutes money-hack agreement assures
you of your money huack if you fail to
pass the FCC examination taken within
6 months after completing the course.
9 CONVENIENT PAYMENT PLANS

You get u selection of low-cost tui-
tion plans. And, we are an eligible insti-

Construction of Oscilioscope.

fution under the Federally Insured Stu-

dent Loan Program.

1 RCA INSTITUTES IS FULLY
ACCREDITED

RCA Institutes is an accredited member

of the National Home Study Council.

Licensed by N. Y. State—courses of study

and instructional facilities are approved

by the State Education Department.

VETERANS: TRAIN
UNDER NEW Gl BILL

SEND ATTACHED POSTAGE PAID CARD
TODAY! FREE DESCRIPTIVE BOOK
YOURS WITHOUT OBLIGATION!

If reply card is detached, send this coupon
toduy,

RCA INSTITUTES. INC.
DEP'T. 234-209-0
320 W, 31 ST.
NEW YORK, N.Y. 10001

Please send me FREE illusirated career
catalog. | understand that § am under no
obligation.

Name _

Address _

r
|
|
|
|
|
1
1
|
|
{
I
|
|
|
I
|
| 2P
|

1

|

|

Veterans: Check here [J

Temperature expeniment with transistors.
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Uncle Tom’s Corner

they came from. Last year NASA quietly
added two additional mystery satellites to the
list and the agency is currently tracking them
with interest. Officially known by NASA cata-
log numbers 5309 and 5310, NASA frankly
admits that they have not been identified with
any launch or country of origin. Their orbits
cannot be pinned down to any known launch
area. Where are they from, why are they
there? NASA doesn’t know either. Any
guesses?

% What do you know about a shortwave
broadcaster calling himself The Voice of The
Purple Pumpkin?
George Bennett
Federalsburg, Md.

It’s a bootleg station which appears every
few years. I suspect, with a different operator
and location. It has heen on recently operat-
ing from somewhere in the national capital
area using a frequency near 7345 kc. Some-

times they 1D with the callsign WSWL. Oper-
ating times vary but I've heard them on in
the early and late afternoons. Strictly a teen-
age prank. The joke has lived long past any
humor which might have once existed.

% Someone recently told me that the 1llinois
State Police have added some new channels
for mobile operations. Is this true? How can
I find out what these are?
Dennis Walbach
Libertvville. 1.

Tune to 42.44 mc and 155.46 mc to hear
the increased mobile activity from this
agency. Incidentally, a catalog showing ex-
tensive directories of police, fire and other
emergency radio systems throughout the
country is available by sending a stamped.
self-addressed No. 10 envelope to CRB Re-
search, Inc., P.O. Box S6-EX. Commack.
N.Y. 11725.

% Voltage and current seem to be indirectly

proportional, so if I take a 250-volt 2-ampere

fuse, can it be used at 125 volts, 4 amperes?
Charles Brunkhorst
Paris, Texas

22

unmistakably

2016 San Mateo N.E

Muro instrumentotion & Telemetry Systems, Ing
Aibuguerque, New Mexico 87110 (505) 266-2330

and error free square roots combined
with both constant and independent data
memories, exchange operands, and nega-
tive sign entry capabilities make the 1440
kit calculator remarkably unparatleled,
while the highest quality American parts,
comprehensively detailed instructions,
built - in interfacing for completely
compatible printing and pro-
gramming modules, and
a price of $199.95
ﬁ“‘s {assembled $249.95)
establish the 1440 as
~ the only kit calculator with
,high caliber ability and the only unit

available anywhere with so much power

and such a reasonable pricge.

Bank Amernicard and Master Charge Accepted

Electronics Illustrated
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Uncle Tom’s Corner

Sorry, Charlie, no dice. The voltage rating
relates to the voltage breakdown or the arc
created when the fuse blows. A 2-amp 250-
volt fuse will still carry only 2 amps on a
120-volt circuit. The carrying capacity de-
pends only on the current which, when exces-
sive, generates sufficient heat to melt the
fusing element.

% What is the business with the shortwave
station which has a lady reading long strings
of numbers? The one | heard was on 6730 kc
at 0300 GMT. She said, “5 19123447
398 5.” From then on she named a list of
numbers too great to be put in this letter.
Steve Leary
Akron, Ohio

You should have sent along the wild ones
because the ones you included in your letter
were sort of dull.

% Is there any point or satisfaction to be ob-
tained in writing you a serious letter.
Ted Boglowski
Seattle, Wash.

The glow in knowing that you've accom-
plished a long cherished dream.

* Do you agree with those who feel that
plug-in modules are the way of the future?
This would seem to imply that all our elec-
tronic equipment—including radios, color
TVs, CB gear, ham radio stations, test equip-
ment etc.—may arrive at a point in tech-
nology where it will be cheaper to buy new
rather than replace what's ailing.
Michael Rogers
Mouncie, Ind.
Mike, you’re biting off more than I care
to chew. It’s true, even now, that some items
—Ilike pocket transistor radios and battery-
operated cassette players—are better thrown
away than serviced. Their PC boards are
packed so tight with components from
Nippon that, next to them, a jeweler’s screw-
driver looks like a California Redwood.
Getting out a bad component and replacing
it with a good one (assuming you can get the
part) is hardly worth the effort. But plug-in
modules can be thrown away, yet you keep
all the good stuff. See what I mean?

September, 1972

We know today’s CBer is looking for
real value. So we redesigned our
Messenger 123 where it counts—on
the inside. Our engineers gave the
model “A” new improved circuitry.
With a new acoustically isolated
speaker and voice-tailored audio that
cuts noise—increases clarity. Plus a
new ceramic selectivity filter that
rejects adjacent channel chatter. And,
of course it has built-in electronic
speech compression for famous John-
son ““talk power.” At $149.95, the
Messenger 123A is a real value. And
come to think about it, it’s still a great
looking CB radio just the way it is.

Messenger 1234,
New where it counts
Inside,
JOHNSON

® Waseca, Minnesota 56093

Full 1-year parts and labor warranty—
backed by over 550 authorized service centers nationwide.

23
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BOXED "LIGHT SHOW"—SAVE $18!

Terrific price reduction brings
you a fabulous Lumia Light

Y Box under $12! Creates ever-
changing out-of-world colored
forms & patterns. Hypnotic &

4 relaxing az a glowing fireplace.
They merge, turn, dance in
spelibinding. soothing beauty.

& Dramatic conversation plece
for tiving rvom, rec- den

room, .
bedroom.  bookshelf,  walting
room. Especially effective amid
wall pieture group. Handsome
111" 5q. 7" dp. walnut-

finlshed case. qulet low- rpm motor. 110-120v  AC.

Stock No. 71,1B0EB — . . e ecca——como $11.95 Ppd.

BLACK-LIGHT MIGHTY MITES

Relatively small (127) fixtures
give surprisingly bright black-
light. Mirror-finished reflector
makes instant starting B-walt,
higheintensity bulb look like 40-
watter. Up 10 5,000 hours of
safe, long-wave (3GO0A) black-
light to really turn-on parties,
light & theatrical shows. psyche-
delic decors, hnlld Y demrallm;<
or
safe, easy renlncemem of bulb
and  starter. Stamds upright or
horizontal. Aluminum case.

Stock No. 71.274EB _ _ _ . ___ .o $14.95 Ppd.
DELUXE OUTDOOR iNDOOR MODEL
Stock Nol "7iEZ9FEB so e e E e e, e $19.95 Ppd.

TAPE-SLIDE SYNCHRONIZER

Coordinste tape recoruings with
slide series. '‘Hook up stereo
recorder to remote control pro
jector and TSS—ihen record
what you wish for each slidle.
Playbhack and TSS AUTO-
MATICALLY changes slides in
syneh.w/lape. Your presenla-
tion “gives Itsell.’’ Perfect
for sales meetings, lectures, &
‘‘talking albums'® of child's
ETrowth-—add new dimension to

vacations, parties . . . any-
here
Stock No. 41,222€8 __ - -$21.95 ppd
6-FT. CONNECTOR CORDS .50 Ppd. cach

Kodak Proj. (#60,804E8) Auequlpt (360 805:8)

$8.95 ELECTRONIC STROBE!

Hand-sized solid  state  elec
tronic slrohe light at fantus-

tically low price. Produces
i bright p-.ychlwlellc effecis like
= larger,  far more  expensive

Xcnon strobes, yet it's Jjust
233 x 4 x 134" thick. Adjust-
able flash rate, approximately
3-10 flashes per second. Make
stap mollon effects, posters
come alive. Great to take with
you to parties. dances, outing.
ete. Requires 2 9v iransistor
batt. (not in€l.). Instructions.
Stock No. 41,443EB _ e e ST e A SRS cew--%$B8.95 Ppd.
. HEPLACEMENT LAMPS .. P-41,444EB___ _ ______ --%$1.00 Ppd

TURN BOTTLES INTO TREASURES

Be ecologlcal and artistic .

with this low-cost Bottle (,\nller
Kit. Easlest-to-use one we've
found. Make saleable, attrac-
tive glasses, lamps, dishes,

candleholders, vases . . . from
ordinary no-return smooth-sur-
face Dbottles, jars. Cut any

< bottle safely. easiiy in less
than 5 minutes for fun, profit,
home decorations with just an

ice cube and this superior kit.
-2 Includes cutter (33axTygx
1 . ‘ 234"), candie. 2.0z. Egrindinf

powder, smoothing cloth. Com-
plete lnstructions.

MAIL COUPON FOR

GIANT FREE CATALOG!

©
)

148 PAGES ¢ MORE THAN .
y | 4.000 UNUSUAL BARGAINS 1
\ — Completely new 1972 edition. New ftems. categories, I
1 illustratlons. Dozens of electrical and ciectromag- |
netic parts, accessories. Enormous selection of g
1 Astronomical Telescopes, Unique lighting and
1 ecological ltems. Microscopes, Binoculars, Magnifi- [l
[ ers, Magnets, Lenses. Prisms. Many surplus ilema. §
1 EDMUND SCIENTIFIC CD., Barrington, N.J. 08007 |
1 Please rush Free Giant Catalog *‘EB’* 1
1 Nome 1
] L}
1 Address
1 City_ . __ L}
ED 300 EDSCORP BLDG.
sCi 0. SARRINGTON, NEW SEY 00007
ORDER OCK MUMBER, - SEnD ‘“l(l Of MONEY OADER - MONEY-BACK GUARANTEE

Electronic Marketplace

In on the Action. Model FPM-300 amateur
transceiver from Hallicrafters covers 80 through
10 meters. Aside from fixed or mobile amateur
communications, unit is said to be useful for
networks such as CAP (Civil Air Patrol). MARS
(Military Affiliate Radio Stations) and RACES
(Radio Amateur Communications Emergency

Service). Rig weighs 25 |b., features solid-stat
circuitry, speech compressor circuit, 1s rated al
250 watts PEP for SSB, 180 waus CW. IM
products 30db down. Mounting bracket optional
$595. Hallicrafters Co.. Rolling Meadows. i

In and Qut with Eight-Track. Model TC-22%
stereo eight-track cartridge deck permits both
recording and playback of eight-track cartridges
New from Sony, the deck features a three-way
ejection system that can be programmed to work
after each run of each program, after the total
run of all programs, or manually. Recorder shuts
off when cartridge is ejected. Convenience AC
outlet for amplifier or sound system can be pro-
grammed to shut off, too. Features in the record
mode include level control, VU meters, fast
forward, pause control (with lock). Also included
are indicator lights, auxiliary inputs, microphone
jacks, stereo headphone monitor jack. record

interlock and non-magnetizing record head.
Walnut cabinet is included. $169.95 Superscope.
Inc., Sun Valley, Calif.

Electronics Illustrated
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You’ve got the right hookup if you read ELECTRONICS
ILLUSTRATED. But let us introduce you also to
MECHANIX ILLUSTRATED, EI’s companion publica-
tion. MI, America’s favorite how-to-do magazine, tunes in
electronics sometimes but also deals with the latest on cars,
home improvements, family finances, workshop projects,
health, the outdoors, recreation vehicles, boating, snowmo-
biles, power and hand tools and much, much more.

El readers are invited to cash in on a special MI offer.
Put in for one year—12 big issues—of MI, and it will cost
you just $2.95. We'll bill you later. But if you send in $2.95
today, we’ll throw in one bonus issue. That’s 13 information-
packed issues in all! Take advantage of this deal pronto!

Please send me MI:

tend my subscription.

September, 1972

-MECHANIX ILLUSTRATED, Circulation Dept., El
Fawcett Bldg., Greenwich, Conn. 06830.

[1 Twelve issues—one vyear. NAME
$2.95. Bill me later.

[] Thirteen issues—one year ADDRESS_____
plus one bonus issue. $2.95.
Payment enclosed. city STATE

1 | am now a subscriber, ex- ZIP CODE

25
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HEN you change the resistance range on your

ohmmeter while checking forward and reverse
transistor junction resistance, the readings vary for
each range. The readings you get are only relative to
each other since an ohmmeter cannot accurately
read the true resistance of a semiconductor junction.
Readings vary between meter models and from

If your popup toaster blackens bread on one side
but hardly tans it on the other, it’s time to examine
the elements. Even if they seem to be lighting up
properly and nothing seems amiss, the elements
probably have aged. The resistance of some ele-
ments has increased and they are not delivering as
much heat as before, while the rest brown as before.
New elements will cure the problem.

Beginning to collect components for an extensive
electronic project? Arrange all parts for easy ac-
cumulation and later retrieval. The resistors, capaci-
tors and plugs that you had such a hard time
scrounging up can easily get lost. Cookie pans and
ice cube trays appropriately labelled are handy re-
ceptacles for parts.

scale-to-scale on the same ohmmeter. Service technicians would much rather pull only

— the color TV chassis when a combination home
entertainment/color TV has to be brought to the
shop. If you have to service this kind of set and
just pull the chassis, keep the limitations of any
test jig in mind. Problems traced down to deflec-
tion, linearity and brightness are probably caused
by the jig itself. When the test jig creates servicing
difficuities, the answer is to go back and get the rest
of the set, no matter how bulky.

When soldering components to a priated-circuit
board, you'll sometimes fill the wrong hole in the
board with solder. To open the hole, straighten a
paper clip and push it into
the blocked hole as far as
it will go. Heat up your
low-wattage pencil iron, ap-
ply the tip to the clip and
let it heat up. When the
paper clip reaches the sol-
der’s melting point, push
it through the hole. First try
the clip out to make sure
solder won’t stick to it.

the tape that
turned the
casselte into
a high- fidelity

medium

e

When you are checking the heating element in
a partially disassembied hair dryer, do not energize
the element for long without blowing air across it.
Otherwise, the heater can overheat and melt plastic

parts nearby. {_

Until TDK ceveloped gamma ferric oxide, cassette
recorders were fine for taping lectures. conferences, verbal
memos and famiy fun—but not for serious high fidelity.

TOX CASSETTE CTFOIO

Today you can
chpoose among
high-quality
stereo
cassette
cecks,

T e

SR QuI s 1AM Ue T \

o v ——
R0,
The new magnetic ox:de used :n TOK Super Dynamic

tape distinctively ditffers from standard formulations in such
mportant groperlies as coercive force. hysteresis-iooo
guareness. average particle tength (only 0 4 micron') and
particle width/length ratio These add up to meamngful
pertormance differences respcnse capability frem 30 to
20.000 Hz crastically reduced background hiss. higher
utput level, gecreased d.stortion and expanded dynamic
range In response alone. there's about 4 !0 10 db more
output in the reg:on above 10.000 Hz--and this is
immediately ev:dent on any cassette recorder. incfuding
olger types not designed for high performance. There's a
difference tn clanty and crispness you can hear

Available in C3080, C60SD, C90SDO and C120S0 length.

TDK SUPER DYNAMIC (SD) TAPE

TDK ELECTRONICS CORP.

LONG ISLAND CITY, NEW YORK 11703

26 Electronics Illustrated
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While they last, yours to use for 2 weeks’ trial:

AMAZING MOTORIZED BELL & HOWELL

automatic exposure

o Exposure needle in brilfant viewfinder

e Spring motor for rapid-fire
shooting of 20 pictures

e Around-the-lens electric eye

window signals when enough light to shoot
e Superb f/2.8 wide-angle lens captures
entire scene in sharp focus
e Split-frame exposure yields twice as many
slides or prints from standard 35mm. film

AUTOMATIC ELECTRIC-EYE CAMERA

Thousands previously sold at 999! But
~ thanks to our special purchase,
you get the complete outfit for

Here’s everything you wanted in a camera,
yours to try FREL for two whole weeks. It's
the amazing BELL & HOWELL DIAL 35.

So shim it siips into a2 man's coat pocket or
woman's handbag. So sensitive it gives you
correctly exposed pictures every time, with
no complicated adjustments. So quick-shoot-
ing, you can get up to 20 PICTURES A MINUTE
just ‘by pressing the shutter ower and over
again.

Spring motor gives you rapid-fire shooting
without battery power, a unique feature. En-
ables you to capture all the changing expres-
sions on faces of family and friends.

Fast, needle-sharp Canon 1/2.8 wide-angle
lens captures the whole Picture. Four shutler
speeds up to 1/250th second. Around-the-lens
electric eye measures the light. adjusts the
tens for correct exposure. Needie in brilliant
view:’mdev tells you if there’'s enough light to
shoot.

STRETCHMES YOUR PICTURE-TAKING DOLLAR
You get twice 3s many jumbo pictures from
the same amount of film! Uses ragular 35mm
film, black and white, color transparency, or
color prints, but gives you two pictures per
frame instead of one. 20-exposure roll ylelds

o<0esUSE MASTER CHARGE/AMERICAN EXPRESS. .....

up to 40 jumbo Prints or slides, 36-exposure
rofl gives you up to 72 pictures!

AN EXCITING CONVERSATION PIECE
Because there has never been another camera
in the worid like this one, so completely
different in appearance and operation. your
friends will be impressed and fascinated.
They'll never dream you were able to buy It
‘or so little through this speciai offer.

TRY 1T FOR 2 WEEKS—THEN DECIDE
Prove to yourself what a_ thrili owning this
exciting camera can be. Mail coupon with a
refundable payment of $79.95 glus $1.35 for
shipping and handling (total $81.30). Or use
your American £xpress or Master Charge, we'll
send you the complete outfit for two weeks'
trial. Use the FREE FILM to make 24 vivid
jumbe prints. Then if you're not delighted, re-
turn outfit within 2 weeks and your entire de-
posit will be promptly and cheerfully refunded.
That's how certain we are you'li want to heep
this great tamera outfit for the pictures of a
lfetime. But hurey—supplies are limited. Or-
ders filled on a first-come first-served basis.
Mail Coupon now

COMPLETE OUTFIT INCLUDES ALL THIS HAMILTON HOUSE INC.

DEPT. 685-E9,
COS COB, CONN. 06807

Pease send me the compiete Bell & Howell Dial 35
Motorized Camera outfit to try for 2 weeks. | am enclos
ing $81.30 ($79.95 plus $1.35 for shipping and han-
dling) with the understanding that this entire sum will
be promptiy and cheerfully refunded, with no questions
asked, if | decide to return the outfit after trying it. The
free film included is mine to keep and use whether |
return the outfit or not.

Conn. residents add appropriate sales tax

2 SLIDE GIFY PRESENTATION  FLASH MOUNYT ANO FLASH
KiTs: Vinyl cases with folding CUBE. Siips easily onto top of
slide viewer and slide pockets. camera. Cube rotates manuatly

for 4 flash shots.

A\

BATTERIES. CdS battery for
Electric Eye and 2 batteries
for flash cube mount.

DELUXE CARRYING CASE.
Rich black form-fitting case
with chrome trim holds
camera safely.

NG

f

FREE COLOR FILM, 35mm.
cotor film gives you up to 24
sparkling jumbo color prints

.
.
.
.
o
.
.
N
.
-
.
.
.
.
.
.
.
.
.
.
.
.
.
2 Name
- R
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

Address

City State Zip

WAMT TO CHARGE 1T ON YOUR BANK CHARGE CARD?
JUST FILL OUT BELOW

[ American Express
Card No.

Master Charge Bank No
(see lower left of card).__

{1 Master Charge
Exp Date

0008700000080 00000000000000000000000 00

CONVENIENT WRIST STRAP
lets you carry camera safely
and convenientiy. with or
without case.

Slgnature — —
L T Y R Y YY)
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It stopped the traffic in TimesSquare.

We took our new ST-5130 FM stereo/
FM-AM tuner to Times Square, where
traffic —and ignition interference noise
—are at their peak. Then with a flick of
a switch, we stopped the noise dead.

That switch cuts in our new, exclu-
sive, Impulse Noise Suppression circuit.
It instantaneously cuts out the man-
made impulse noises that can plague
FM reception.

With this background interference
gone, it’s easy to hear and appreciate the
rest of the 5130’s super-tuner perform-
ance. The numbers are unbeatable: 1.5

uV IHF, sensitivity, 1.0 dB capture ratio,
100 dB selectivity, and 100 dB rejection
of images, i.f., and spurious response
(with equally remarkable AM perform-
ance, of course).

And you’ll also like such features
as the 5130’s oscilloscope output jacks
for multipath indication, and it’s inde-
pendently-controlled headphone jack.

Impulse Noise Suppression. Hear
the difference it makes, at your nearby
Sony Dealer. Sony Corporation of
America, 47-47 Van Dam Street, Long
Island City, N.Y. 11101.

New SONY ST35130 FM Stereo/ FM-AM Tuner
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Tube, transistor and IC projects
for hobbyists at all levels.

1-Tube Radio for SWLs 1-Tabe Phono Amplifier Flea-Power Ham Transmitter

CB Converter for Your Car One-IC Home Intercom One-IC Signal Tracer

EKE popular songs that become classics, the six Build-It Specials
on these pages are representative of the electronic experi-
. menter’s all-time favorites. For some of the projects; popularity
outweighs technical sophistication. But this doesn’t make any one
of the Build-It Specials less versatile—or fun to put together. We've
updated these old favorites with revamped circuitry to take ad-
vantage of up-to-date components. You don’t have to follow lay-
outs exactly. As you can see, anything goes.

September, 1972 24


www.americanradiohistory.com

1-Tube
Radio for SWLs

UR first project is a regenerative, 3-band
receiver which was quite popular back
in the early days of radio. The circuit, which
tunes the broadcast band, 3 to 8 mc and
8-14 mc, uses a filamentary-type tube just
like the original versions. The tube, labelled
V1, is a pentode, or five-element device. This
particular class of tube does not have a sepa-
rate cathode. Instead, electrons are supplied
directly by the battery-powered filament.
After boiling off the filament surface, the
electrons are attracted to the plate, as in any
other vacuum tube.

Radio frequencies flowing to the antenna
terminal are tuned with variable capacitor
C1 and the primary coil of L1-L3 (depending
on which tuning inductor is selected by band-
switch S1). The tuned signal is injected into
the control grid of V1 via components C2
and R1. Both components help the tube self-
bias itself on strong incoming signals.

The injected signal is amplified in V1 and
appears at the plate terminal. At this point,
the signal is fed back to the corresponding
RF coil. If coils L1-L3 are wound with pri-
mary and secondary windings in-phase, the
amplified signal will be added to the incoming
signal. The amount of RF fed back to the

[Continued on page 97)

Layout is not critical. You can add vernier
dial to Cl's shaft for easier, more-<accurate tuning.

!

PARTS LIST

B1—1.5 V D-cell

B2—45 V battery

C1—13-365 uuf single-gang, solid-dielectric
variable capacitor

C2—100 puf disc ceramic

C3—0.0047 uf disc ceramic

J1—Phone jack

L1—Ferrite antenna (see text)

L2—3-8 mc antenna coll (see text)

L3—8-14 mc antenna coil (see text)

R1—1,000,000 ohms, 1> watt

R2—100,000-ohm, linear-taper miniature pot

S1—3-pole, 4-position non-shorting rotary
switch

V1—1U4 tube

Misc.—3 five-way universal binding posts,
perfboard, push-in clips, knobs, earphone,

{ tube socket, etc.

[oF¥]
53-16] O,

For best reception, add ex-
ternal ground to point
shown. ANT terminal con-

necis to -outdoor amtenna. ([

30

Electronics Illustrated
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1-Tube
Phono Amplifier

UR One-Tube Phono Amplifier operates
from a ceramic or crystal phono car-
tridge. It can produce approximately 1 watt
of oufput audio power and will feed either a
speaker or headphone. The input circuit, con-
sisting of resistors R1 and R2, limits voltage
applied to the triode grid and also helps to

equalize audio signals from the cartridge.
After amplification in the triode section,
labelled in the schematic 2 VI(T), audio
passes through the tone-control network. As
control R5 (Tone) is turned, it brings C2
[Continued on page 97]

Wiring of phono amplifier is point-to-point. Keep
input’s shielded lead away from outpuf terminals.

PARTS LIST

Capacitors: 500 VDC disc ceramic unless other-
wise noted

C1—0.005 uf

C2—25 uf, 12 V electrolytic

C3—0.0033 uf

C4 A, B—Dual 20-20 uf, 250 V electrolytic

C5—0.001 uf

J1—phone jack

J2—Two-terminal, screw-type terminal strip

J3—Y,-in. phone jack

Resistors: !, watt, 10% unless otherwise noted

R1,R2,R4—470,000 ohms

R3—2,200 ohms

R5—1,000,000-ohm, linear taper pot

R6—1,000,000-0hrn, audic-taper pot (with SPST
switch)

R7—270,000 ohms

R8—270 ohms

R9—100 ohms

R10—1,500 ohms, 1 watt

S1—SPST switch (part of R6)

SR1,SR2—Silicon rectifier: minimum ratings;
400 PIV @ .75A

Tl1—Power transformer; secondaries: 250 VCT @ |
.025A, 6.3 V @ 1A (Stancor PS-8416 or equiv.)

T2—Audio output transformer; primary: 7,000
chms, secondary: 4 ohms (Stancor A-3878)

V1—6T9 tube

Triode (T) and pen-
tode (P) sectlons of
V1 are housed in 12-
pin, Compaciron- St

style tube, To lower BLK
distortion of ampli-

fier even further, 0TV AC

increase value of

bypass capacitor C2, BLK

September, 1972

T2
—— )
c3 R9
vzvie)| 9 o
£L v2
> <R6
3 ICS }E-.-—— o
> <
T |voLumE a5 1
Rep SR
A,
RED/YEL] + +
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=swe| T LT
RED
GRN 1
GRN 12
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Flea-Power
Ham
Transmitter

HINK you're up to the challenge of QRP

DX? Our Flea-Power Ham Transmitter
belts one healthy watt into a 50-ohm antenna
system with a 12-volt source supplying power.
This transmitter is just the ticket for QRP
contests, field trips and any other time vou
really want to pit your savvy against the
vagaries of radio communications.

To key the transmitter, insert a telegraph
key in series with the +12-V line. The rig
also can be amplitude modulated if a 500-
milliwatt audio exciter is connected in series
with the B+ line feeding transistor Q2 via a
matching transformer.

Our super-low-power rig feeds directly
into 50-ohm coax. To tune the transmitter,
place a 3730-kc rock in its holder and adjust
T1 until you reach resonance. A grid-dip
meter is a handy instrument for this adjust-
ment.

Then adjust inductor L2 for maximum out-
put power, meanwhile observing a wattmeter
connected across output jack J1, for any yn-
usual fluctuations. After T1 and L2 have been

aligned, go back and rock the slugs in both
coil forms for maximum output on the watt-
meter. Final transmitter current drain is
about 200 ma.—By Herb Cohen *@

PARTS LIST
wise notecd
C1—0.1 uf

C2,C5—0.01 uf
C3.8,9—0.001 uf, 1,000 VDC
C4—470 upf, 5% silver mica
C6—68 puf, 5% silver mica 1
C7—.05 uf |
J1—Coax socket (type SO-239 {
£1—30 turns No. 24 enamelied wire on Y-in
dia. ceramic coil form |
£2—12 turns No. 24 enameilied wire on Y%-in.
dia. ceramic coil form
Q1—Npn transistor (40407 |
Q2—Npn transistor (40409 {
Resistors: 1, watt, 10% uniess otherwise ’
noted
R1—3,300 ohms
R2—1,000 ohms
R3—47 ohms |
R4—2.7 ohms, 5% |
T1—RF transformer (see text)
Misc.—perfboard, heatsink tor Q2, buswire.
etc.

|
Capacitors: 500 V disc ceramic unless other: '
i

Capacitor C€'s value
may have to be
varied for proper ex-
citation of XTAL.
When aligning QRP
rig, insert VOM in
series with 4-12-V
line. Key current
after alignment is
about 200 milliam-
peres. See text. R23

]
o
AAAA.
YWV

[ &

8 aez
&
Cc7 L2 Jt
C
4
R4

Electronics Illustrated
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CB Converter
for Your Car

ITIZENS BAND converters can be of use
two ways in a car. For once, a CB enthu-
siast can simply turn on his broadcast radio
and, with the converter, listen to what’s going
on over on the Citizens Band. Alternatively,
if there’s also a CB rig in the car, the licensee
can carry on a two-way while listening to a
second channel (such as the local call chan-
nel). The converter’s inupt transistor (Ql)
protects the receiver from damage even while
the CB rig is blasting away right next to it.
Our CB Converter was built especially for
the mobile installation. It tunes the entire CB
band and has above-average performance.
thanks to dual-gate mosfet transistor Q1. CB
signals are coupled to Q] via tank circuit
L1/C1 into Q!’s input gate G1. This tran-
sistor and associated components are con-
nected as a conventional frequency conver-
ter. RF signals fed into G1 mix with local
oscillator Q2’s signal via gate G2. The output
frequency is the difference between the two
RF signals. It is coupled to output tank circuit
components C2 and L2.

The output frequency is in the vicinity of
1500 kc or it can be adjusted to fall at some
other point on the BCB dial. Signal pickup
is achieved by physically placing L.2/C2 next
to the antenna coil of the radio. A second
method of feeding the output signal into the
radio, especially if car-mounted, is to wind
a three-turn loop of hookup wire around
coil L2. Then loop three turns of the frec
end around the AM antenna coil inside the
car radio. Output frequency can be adjusted

to cover the top end of the broadcast band by
turning the ferrite slug in coil L2.

Make RF transformer L1 by winding 1!
turns of No. 24 enamelled wire around a
7/32-in.-dia. ceramic coil form. This serves

[{Continued on page 98)

-
PARTS LIST
Capacitors: 50 V disc ceramic uniess other-
wise notec
Cl1—24 puf
C2,C9—100 uuf
C3.C11—0.04 uf
C4—0.0015 uf
C5—5 uuf
C6—2.9-30 uuf variable capacitor
C7.C8—20 nuf
C10—0.01 ut
Ll—Iinput RF transformer (see text)
L2—BCB Ferrite antenna coil (see text)
L3—RF coupling transformer (see text)
Ql—Dual-gate mosfet (Motoroia HEP-F2007)
Q2—Npn transistor (2N4401)
Resistors: 14 watt, 10% unless otherwise
| noted
| R1,R2—150.000 ohms
R3—270 ohms
R4—220 ohms
| R5—22,000 ohms
R6—4,700 ohms
Misc.—knob, perfboard, No. 24 enamelled
wire, etc.

Variable capacitor
C6 tumes converter
across Citizens

Band. Coil L2's out-
put link, shown in
dotted lines, is three
turns of hookup wire
wound around coil
L2 and BCB anm-
tenna coil. See text.

(Hev

jcn
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One-IC

Home Intercom

NE of those handy gadgets you can add

to your collection of homebrews is an

intercom. With ours, the master always moni-
tors the remote station full-time.

Just two wires are needed to connect the
remote to master station. It can be used as
an electronic baby-sitter, camper-to-cab com-
municator or doorbell monitor.

The master station consists of speaker-
matching transformer TI, gain control Rl
and a master amplifier consisting of tran-
sistor QI and integrated circuit 1C1. Only
two components, a speaker and its connecting
jack are needed for the remote station.

Except for T1 and R1, the master ampli-
fier is wired as a small subassembly that fits
into the master station call box. Power can
be anything from 18 to 22 volts at about S ma
idling current. In our model, two series-con-

¥ it "

TO Bi(+) TORI .wum

3 T
’ : *
HEATSINK M,
*

¢
C1
1.5

e o LI
&

Solder heatsink to tab of IC1 directly. Unused
leads of IC1 are cut off before final assembly.

nected 9V transistor radio batteries supply
power.

Though the project is simplicity itself, there
is a note of caution. Do not eliminate trans-
former T1. The remote speaker can drive the
master amplifier without T1, but direct out-
put from a speaker sounds very bassy and

[Continued on page 98]

—— —

| PARTS LIST

! Bl—Two 9V transistor radio batteries wired in
series

Capacitors: 20 VDC electrolytic unless otherwise
noted

C1—10 uf

C2—500 uuf disc ceramic

C3—50 uf

C4—250 uf

IC1—Integrated circuit (GE PA-234)

11,J2—Phono jack

Q1—Pnp transistor (GE 2N5355 or equiv.)

Resistors: 1, watt, 10% unless otherwise noted

R1—10,000-0hm, audio-taper pot with SPST

switch

R2—100,000 ohms (see text) |

R3—47,000 ohms

R4—10,000 ohms

R5—15 ohms

R6—1,000 ohms

S1—SPST switch (part of R1)

S2—DPDT spring return switch (Lafayette 99R
61830 or equiv.)

SPK1, SPK2—30- to 45-chm intercom speaker

T1—Audic output transformer: primary; 500
ohms, secondary; 3.2 ohms (Lafayette TR-99)

Misc.—Cabinet, battery holders, heatsink, etc.

Don’t omit capacitor.
C2. Without it. seli-
oscillation could re-

sult. Size of capaci-
tor C4 can be varied
to tailor intercom's

frequency response.

Qs
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One-IC

Signal Tracer

HE easiest way to troubleshoot a defec-
tive amplifier or radio is by tracing a
signal fed through the device. A high-gain
amplifier and suitable probe pinpoints where
the signal gets lost or distorted. Virtually any
high-impedance-input, high-gain amplifier
can troubleshoot an audio amplifier, while
an RF detector probe must be provided to
detect the modulation on high-frequency
signals. The RF signals can be provided by a
radio station or modulated signal generator.
Our one-IC Signal Tracer has everything
[Continued on page 96)

GND BRACKET. . )
‘YW'
a0t

PARTS LIST

B1—9V transistor radio battery

Capacitors: 15VDC electrolytic unless otherwise
noted

C1—0.05 uf, 500 V disc ceramic

C2—2 uf

C3—560 uuf disc ceramic

C4—50 uf

C5—100 uf

C6—30 uf

C7—250 uf

C8—0.001 uf, 500 V disc ceramic

C9—0.02 uf, 500 V disc ceramic

D1—IN60 diode

IC1—lintegrated circuit (Allied Radio Shack

4 2 6
&5 8
-4 ] ECB
1 9 1
10 5

BOTTOM VIEWS

276-016)

J1-—Phono jack

Q1—Npn transistor (2N3394 or equiv.})

Resistors: Y, watt, 10% unless otherwise noted

R1—1,000,000-chm, audio-taper pot with SPST
switch

R2—390,000 ohms

R3—4,700 ohms

R4—27,000 ohms

R5—47 ohms

R6—6,800 ochms

S1—SPST (on rear of R1)

SPK1—8-ohm speaker

Misc.—Cabinet, perfboard, push-in terminals

Wind homebrew shield around input
lead, then ground at point shown.
See text for probe construction data.

SPK 1

cs
=},

RF PROBE
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“At ComSonics we encourage all
our technicians and engineers to
enroll with CREL. Know why?”

WARREN BRAUN, President, ComSonics Inc., Virginia Engineer Of The Year,
ASE International Award Winner, CRE| Graduate

V)

o
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Photographed at ComSonics. Inc.. Harrisonburg. V.

“As a CRE! graduate myself,
| know the advantages of their

home-study programs. CRE| edu-
cationhas proven an excellent tool of con-
tinuing education for our employees and
for me. And | strongly believe in CREI's
ability to teach a man to learn indepen-
dently and to use reference materials on
his own.

“As President of ComSonics,| see
changes taking place in our Electronics
business every day. We're in closed cir-
cuit TV and acoustical engineering...and
pioneered in Cable TV. CRE| gives my
men the knowledge they need to work in
new areas...CREl's new course in Cable
TV is an example. The CATV industry i$
expected to grow 250% in the next three
years. | know the opportunities in Cable
TV. | designed one of the first CATV sys-
tems in 1950. But technical advances are
constantly changing the field. And since
CRE!'s experts know most of what's going
on in all areas of Electronics, | know that
CREI can give my men some of the im-
portant, specialized training they'll need
to maintain our position in Cable TV and
our reputation in Electronics.

“"We've interviewed many technicians
and engineers for jobs in the past year
and had to reject them because their
knowledge is archaic and out-of-date. A
man is of no value to us if he doesn't keep
up-to-date.”

Some of the biggest names in elec-
tronics buy CRE! courses for their own
employees. CRE! students and graduates
prove themselves on the job. They move
ahead of the pack by earning promotions
and salary increases.

The Future Belongs To You

You've been in Electronics long
enough to know that the field is chang-
ing more rapidly than ever. New indus-
tries, like Cable TV, are born almost over-
night. But surveys show that three out of
four men now working in Electronics
aren’t technically qualified to work in
these new areas. Clearly, the future will
belong to the man who gets the right edu-
cation now.

Start Learning At Home

But what you learn depends on which
school you choose. Here's why CRE! is
among the best.

September, 1972

with the CRE! program you study at
home. At your own pace. There are no
classes to miss, no work to make up. Each
lesson is explained in clear, easy-to-read
language. That's why many men do far
better in home study than they ever did
in school...even if they've been out of
school for years. And the study habits they
learn from CREI are sustained through
life

As a CRE! student, you'll be assigned
to an experienced instructor who will
grade your assignments and offer con-
structive comments and criticism. If
there’'s a speeial problem. the instructor
will work with you until you understand it
fully. You'll receive personal attention
from your instructor because he deals
with each student individually--as a class
of one.

What Wili | Learn?

You'll be learning the latest in ad-
vanced technology. geared to specific
industry programs. Both theory and prac-
tical material are presented to meet all
phases of job-related training needs.

CREI courses are written for the man
who knows basic Electronics. but whose
advancement depends on keeping his
technical know-how current. You choose
what you want to learn. You study sub-
jects which help you grow and advance

CREI, A Division of the McGraw-Hill
Continuing Education Company
Dept. EI709C, 3939 Wisconsin Ave.,
Washington, D.C. 20016

Please mail me free book describing CREI

Programs.

I am interested in:oCollege Credits for CREI Study
oSpace ElectronicsoElectronic Engineering Technol-
ogyoComputersoindustrial ElectronicsoNuciear En-

ingaNontechnical Course in Computer Programming

Name

in your present job and which relate to
your career objectives. CRE| offers you
the opportunity to continue your educa-
tion throughout your working life.

Constantly Up-Dated Courses

Because of rapid changes in Efec-
tronics, CREI courses are constantly
being revised and up-dated by profes-
sionals who work in Electronics every
day. New developments are included as
quickly as they occur. Right now, CREI
students are getting the latest up-to-the-
minute information on such things as
Cable TV, LSI chips, microminiaturization,
lasers and masers, telemetry systems,
servomechanisms, and data links. If it's
new in electronics, CREl—and you—will
know about it!

Developed By Top Scientists
And Engineers

CREI maintains a full-time advisory
faculty of some of the top names in Elec-
tronics. Each is a specialist in his own
field, an expert who plans and develops
CREI lesson material. After each expert
submits his course plan, it is carefully re-
viewed and written by the CREI educa-
tional statf. Then each course is broken
down into individual fessons. And they
make certain each lesson is clear and
self-explanatory. Just the right length
for easy understanding and effective
study.

How Can | Qualify?

If you've read this far, your interest
in getting ahead in Electronics is evident.
Send for our famous book on how to pre-
pare for tomorrow’s jobs in Electronics—
the book that has helped thousands of
men just like you get ahead. For your free
copy, simply mail postpaid card today.

Founded 1927
Accredited Member
of the National
Home Study Councit

Free book tells you alf about CRE/ pro-
grams. For your copy, mail coupon, post-
paid card or write: CREI, Dept. F1709C
3839 Wisconsin Avenue, Washington, D.C.
20016

Address

1
]
1
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1
1
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1
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A Primer For Cuba Watchers

By ALEX BOWER

MON]TORING broadcasts coming from Castro’s Cuba has long been a
V& favorite sport with political refugees, the U.S. government and DXers
alike. And for a good reason . . . there’s plenty to listen to. Even SWLs who own
the most inexpensive communications receivers can zero in on at least three
different targets: Radio Habana Cuba, the medium-wave broadcast band and aero-
nautical frequencies which become glamorous whenever an airplane is hijacked
and flown to Cuba.

Radio Habana Cuba, one of North America’s more powerful SWBC 'stations,
comes in loud and clear most any time, and except for the Voice of America,
it's the most easily logged station. The easy tuning is due partly to RHC’s being
a neighbor; also, Radio Habana Cuba’s tropical location insures that her signals
do not pass through or near the polar zones so they’re not subject to ionospheric
disturbances.

Radio Habana Cuba provides English-language broadcasts during evenings
on 31 meters (9680 kc) and 25 meters (11840 kc) starting at 2000 EST. These
signals are so strong that no matter how roughly your receiver is calibrated you
should be able to locate them quickly. (Number one headache for most SWLs
is finding stations on rigs priced for the novice pocketbook.) Even if you aren’t
sure of the frequency, the distinctive accents of RHC’s announcers should pro-
vide a positive station ID.

When Radio Habana Cuba first became operational, shortly after the Bay of
Pigs, RHC seemed to be the most effective Communist shortwave station. Even
now it still has more hours of programming per evening (most Communist sta-
tions simply repeat programs) than its competitors, and there is no American
issue which it will not tackle. When it comes to U.S. domestic affairs, the Cubans
seem to have done more research than either Radio Moscow or Radio Peking.

Radio Habana Cuba’s broadcasts in Spanish to Latin America are the most
extensive of any international shortwave organization and employ the same well-
thought-out propaganda techniques. Because censorship is practiced so widely
in Central and South America, RHC’s broadcasts pack quite a punch and are
one of Castro’s most deadly weapons.

Fact is, however, that no other nation in Latin America practices as much
censorship as Cuba. Taking broadcasting networks as an example, Cuba was
the most developed of any Latin American nation before Castro came to power.
There were four major networks in private hands: Circuito CMQ (now Radio

Electronics Illustrated
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Liberacion with a key outlet on 640 kc), Cadena Radio Habana Cuba (now Radio
Rebelde with a key Havana outlet on 590 kc), Radio Progreso (with a key outlet
on 690 kc) and Union Radio, (now Radio Musical Nacional with a key outlet
on 910 kc), plus some regional hook-ups and a number of independent outlets.
All of these stations were expropriated by Castro and now all non-Marxist broad-
casts are jammed by the Cuban government.

Unless you have a local station on 630 or 650 kc, Radio Liberacion can be
heard almost any evening east of the Mississippi after sunset (PST). Radio station
WHLO in Akron is allowed to operate until that hour. Included in Radio Libera-
cion’s schedule is a series of Spanish-language programs produced by other Com-
munist nations such as Czechoslovakia, North Vietnam and North Korea.

Radio Rebelde (including its relay on 720 and 780 kc) and Radio Progreso can
be expected to pop up on shortwave receivers any time an ionospheric disturbance
knocks out QRM (interference) from American and Canadian stations. Beginning
SWLs shouldn’t have trouble making these IDs once they’ve had some practice.

DXers who are the proud owners of more advanced communications receivers
can shoot for many lesser known Cuban medium-wave targets. About once a
year, an unlisted Radio Liberacion relay appears near Radio Americas’ old fre-
quency, 1163 kc. It seems that no one except the Cuban government (and possibly
the CIA) knows where this station is located.

Cuba also operates a network of time and news stations called Radio Reloj
Nacional. Key outlets are on 760 and 800 kc. Most other networks sign off at
midnight but some of their transmitters are used in a special all-night circuit

Guide to Cuban Aeronautical Frequencies
Frequency (kc) General Location
2966 Central Caribbean
5619 Western Carribean
i & Mexico
6537 { Central Caribbean
8837 | Central Caribbean
10017 { Western Caribbean

Caribbean aeronautical frequencies are targets
for DXers who want to listen in on transmissions
from hijacked aircraft. Best bets are 6537 and 8837.

known as La Voz de Cuba. As most adventurous DXers will find out for them-
selves, Cuba’s domestic radio web is one of the most complex to be found any-
where in the world. Latin American countries such as Chile and Peru are starting
to copy the regional broadcasting techniques of the Cuban government because
of its thoroughness. However, Cuba is still alone when it comes to jamming. These
transmitters currently operate around 1140 kc¢ (to combat station WQBA, Radio
Cuba, in Miami); a transmitter on 1180 kc interferes with VOA’s Marathon station.

The most difficult task for the average SWL will be to monitor transmissions
from hijacked aircraft and to listen in on discussions about them. The chart shows
a list of aeronautical frequencies used regularly in the Central and Western Carib-
bean. Signal strength isn’t a probiem, but finding the more important frequencies
(6537 and 8837 kc) on an inexpensive receiver could be a real headache.

One help for the DXer is New York Aeradio which has weather broadcasts
40 minutes after each hour on 8868 kc—just 31 kc above 8837. A more advanced
shortwave receiver, however, should be able to sort out these stations quite easily.

Some aeronautical transmissions are in Spanish (especially on 5619 kc) but a
majority are in English. The aeradio station at Havana is known as Boyeros, and
except when hijack incidents occur, the exchanges between the U.S. and Cuba
are normal. 73-

September, 1972
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Build a Direct-Reading

Wow & Flu

tter Meter

Part 2

By IN the July issue, we
HARRY KOLBE told you what a Wow &
Flutter Meter is and how ours works. You
also learned the functions of the components
and of the various controls. A Parts List
was included, too. In this concluding install-
ment, you'll find out how to build the device
and calibrate it. Finally, we describe the use
of the Wow & Flutter Meter in more detail.

To begin construction, first study the vari-
ous pictorials indicating parts placement on
the printed-circuit boards and front panel.
Most of the wiring is single-conductor
shielded audio cable. Any kind of shielded
cable will work, although we used a minia-
ture variety which was at hand.

It is quite important that you understand
the meaning of the diamond-shape callouts
on the pc board and front-panel wiring dia-
grams. These designations key the lugs on
both pc boards. Push-in terminals are sol-
dered to lugs designated. Note that the as-
terisk (*) is placed by the upper left quadrant
of certain designations. This means that the
shield wire of a particular cable is connected
to it via a push-in terminal.

For example, terminals D and E on the
power-supply pc board (labelled PCB1) are
connected via shielded cable to R56 (Modu-
lation). The cable braid is soldered to ter-

42

minal E on PCBI, while the inner lead con-
nects to terminal D. The other end of this
cable is run to R56 and is soldered to the
pot as shown in the pictorial.

Few of the components used in our Wow
& Flutter Meter are critical. But try to obtain
new resistors and ICs with known toler-
ances for best results. Performance of the
circuit is, however, strongly affected by ca-
pacitor tolerance. For this reason, tantalum
capacitors indicated in the Parts List may
not be substituted with aluminum electro-
lytics. Capacitors C12, Ci3, Ci4 and Cl6
must be as close to their ratings as possibie.
Use the Kemet Type A106MO010 for C12,
C13 and C16 and Sprague Model 105X9035-
A2 tantalum capacitor for C14.

A variety of single-turn miniature poten-
tiometers will fit into the pc board holes
where these components are called for. The
Bourns 3389P is one model with pins that
exactly match these holes.

A less-expensive meter can be substituted
for M1, Simpson’s Model 543 VU meter.
This particular meter was used mostly for
legibility and good movement characteristics.
Either substitute a less expensive VU meter
or a 0-100 microampere DC meter.

In either case, you will have to draw your
own meter dial. Use the scale shown in Fig. 2

Electronics Illustrated
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only as a guide. Also, all internal
resistors and the rectifier assem-
bly will have to be removed from
the substitute. VU meter. You
probably will find that the vaiue
of electrolytic capacitor C17 has
to be changed if a non-specified
movement is used. Try increasing
the value of C17 to 50 uf, 25V
if a microampere meter is used
instead.

Building the Wow &
Flutter Meter

First prepare both printed-
circuit boards from the full-size
templates. For best results, a reas-
onably close copy should be made
of both boards. Perforated board
and push-in terminal wiring is
an alternate method but more
care will have to be taken to in-
sure that no connections are
omitted.

After the pc boards (or their
perfboard alternates) are cut to
size and prepared, mount the
components. Start with capacitor
Cl, the first board-mounted com-
ponent shown in the schematic.
Continue adding parts until all
first-stage components are ac-
counted for. Solder these parts
to the board or push-in terminals.

Proceed to wire the next stag
(IC1 and associated parts). Re-
peat this procedure until all com-
ponents are mounted to PCB2.
Do not forget to wire the six
jumpers to the board, too. Then
wire PCBI! in like manner.

No matter which wiring tech-
nique you choose to follow. make
sure you observe that the only
chassis ground for both pc boards
is at the lug shown to the right
of designation E on PCB1. Other-
wise, ground loops and hum prob-
lems will plague instrument accu-
racy. Chassis ground is achieved
by attaching PCBI1 to the cabi-

Fig. 1—Top left box is pictorial of front
panel wiring. Bottom edge corresponds
to lefthand comer of cabinet. Power
transformer, fuseholder and tie point
mount to cabinet bottom and rear lip.
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Fig. 2—It specified meter is purchased, glue this face over original dial.
Redraw face to fit over dial of other them specified movements. See text.

net with a ¥2-in aluminum standoft.

After all of the components are soldered
to both pc boards, inspect for solder bridging
and cold joints. Make sure that all ICs are
inserted and soldered properly into PCB2.
Recheck all diddes and polarity-sensitive
capacitors before you begin to drill holes for
front-panel parts.

Lay out the front panel according to Fig. 1.
The bottom of the pictorial corresponds to
the left hand side of the cabinet. It is not
mandatory to follow our parts placement.
You should, however, mount each set of
binding posts with 34-in. center spacing be-
tween each binding-post pair. This makes it
possible to insert dual banana plugs into the
binding posts later on.

After all holes are drilled, prewire switch
S4 (Range). Don’t solder those terminals
which have shielded cable attached to them
at this time. Since S4 is a 2-pole switch, use
the lugs for the second pole as a virtual tie
strip for resistors R37-40 and interconnecting
wires. See Fig. 1.

Before mounting the meter into the cabi-
net, cut out the meter scale in Fig. 2, or use
the markings as a guide when drawing your

own scale. Also remove the internal resistors
and rectifier assembly. Glue the new scale
over the original one in your meter and
mount the modified meter assembly to the
front panel.

After all components have been attached
to the front panel, interconnect them to the
pc board with shielded audio cable. Follow
the guide shown in Fig. 1. Again, it must be
stressed that the cable shields must nor touch
each other unless they are soldered together.
Take particular care when wiring switches
S1 and S2 to follow this precaution. The last
step is to wire S4 to the rest of the circuit
and then mount it to the panel.

After the power-supply transformer, fuse-
holder and line cord have been connected to
the rest of the circuit, label the control func-
tions with press-on transfer lettering. Spray
with a thin coat of clear laquer to bond the
lettering to the cabinet surface.

Calibrating the Wow & Flutter Meter

The following equipment is required for
initial calibration: oscilloscope, an audio
signal generator, audio voltmeter and VIVM.

Set the W & F Meter’s controls as fol-

PCBI

Fig. 3—Power-supply pc board with P
component placement shown. View
of board is front topside. Note that
designations J, K, L do not make use
of shielded wire. Ordinary hookup
wire also is used at designation F.
Ground chassis to cabinet where
shown. Use an aluminum stond-off.

C26
+

GND.

> DESIGNATIONS

A
2} 10 r-rep
C 1O TI-RED/YEL
by

o2} 10 Rs6
FTORS6

.]G} 10 51, 52

c23

RS,
R58

o }ross

J } TO PCB2-M (-12V.
K J TO PCB2-N (Hi2V.
L TO PCB2-A

C24
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lows: the Level pot is turned fully counter-
clockwise.

Range switch is set to the Level mode.

Filter switch turned off.

Calibrate switch is also tutned off.

Internal adjustments are as follows: R7
and R56 full ccw. Pots R9,17,29,30,41,45,
48,51,59 set to 50% rotation.

Connect a 100-ohm resistor across M.
Turn the instrument on and adjust R45 for

a zero reading on the meter.

Turn on all test instruments listed. Wait
until they have stabilized.

Adjust R29 for 0 VDC at pin 6 of IC3.

Adjust R9 for +0.05 VDC at pin 2 of IC]1.

Adust R51 for —9 VYDC at the junction
of components RS2 and D9.

Wire a temporary jumper between test
points (TP) B and C on PCB2. Similarly, wire
a jumper between test points D and E.

ET2N

GND.

L)

-12v

O

03, R16 R14

R20 R1S

odsiief]
e 1C2 g
JIUIL

C4

R13
D1

T . . e—
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Y

Dl
Cl

R22
R23
cs
R24
c9
R25
13

R26 R28
| ® cn
-::,@E

Le—GND. =

[

R3
*
-12v.

c22

[T—H2v

S

R4,

D9 20 49 Cl
RS2 c2t l RSOl
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D8
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)

SoZ SUZ
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: }ro s4
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1C1,3,4,5 (Top)

1C2

( Top)

7654321

8 2 10N 12131
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Fig. 4—Topside view of main circuit board. Cut oft case (C) leads of Ql. Q2 before mounting transistors.
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Fig. 6—Mount boards to chassis as shown. Test points A, B are jumpered after meter circuit is calibrated.

Connect the scope’s vertical input to test
point A and the horizontal input to the audio
signal generator, which is set for 3.000 cps.
Adjust R17 until a single circle (lissajous
pattern) is seen on the scope.

The scope vertical input is attached to
hinding posts BP3 and BP4 (Qutput). Adjust
R48 for a single-circle lissajous pattern on
the scope.

Attach the scope vertical input leads to
binding posts BPS and BP6 (Scope). Reset
the audio signal generator output frequency
10 75 cps. It remains connected to the scope’s
horizontal input. Clip a lead from the VTVM
to the junction of components R52 and D9.
Adjust RS1 ccw for a single-circle lissajous
pattern and note the new voltage across D9.

Reset the output of IC5 to 3,000 cps by first
readjusting RS1 for a —9 VDC reading at
the junction of components R52 and D9.
Then readjust R48 until a single-circle pattern
reappears on the scope. The vertical input
jack of the scope is connected to binding
posts BP3 and BP4.

Divide the voltage difference previously
noted across D9 by 1.41 to determine the
rms modulation voltage.

Set S1 to its Ca/ mode. Connect the audio
voltmeter to the wiper of R56. Adjust R56
to the rms reading computed in the last step.

Remove the jumpers between points B, C
and D,E. Wire a permanent jumper across
test points A and B. Remove the |00-ohm

[Continued on page 102}

September, 1972

Fig. 7—With scope connected to pin 6 of IC3;
adjust pot R17 for equal modulation waveform

as shown in upper photo. Lower photo shows
wavelbrm with pot R17 set incorrectly. See
text tor siep-by-step calibration procedure.
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ANT to understand the secrets of the

transistor? Build and study these six
basic circuits and you’ll be on your way. The
circuits demonstrate the principles of am-
plification, oscillation and switching. Each
circuit also is a practical project in its own
right. Before considering how these circuits
operate, let’s quickly review what happens
inside a semiconductor.

First, how do you get electrons moving
inside semiconductor materials such as silicon
and germanium? Let’s examine a diode—the
simpiest semiconductor—to illustrate how
the properties of pure silicon can be changed
to enhance the flow of electrons. Remember
that a diode acts like a one-way street to
block electrons flowing in one direction while
passing electrons flowing in the opposite
direction.

Whereas an NPN transistor has two N
(negative) regions separated by a P (posi-
tive) region, a diode has only one junction
which separates an N region from a P region.
To get electrons moving in a diode we need
both P-type and N-type semiconductor ma-
terial. Both types are made by mixing chemi-
cal elements—known as impurities—in small
quantities with pure silicon. This process is
called doping. It converts the silicon (an in-
sulator) into a conductor.

Typical N-type dopants are antimony,
phosphorous and arsenic. P-type silicon is
manufactured by adding boron, gallium or
indium. The amount of impurity added is
smali—something like one part impurity to
10 million parts of silicon—but it’s enough to
change the silicon into a conductor.
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Beginner’s Guide
to Basic
Transistor Circuits

Information you need to understand
the theory and practice of using

transistors and integrated circuits.

By LEN BUCKWALTER

To see how this happens, let’s study N-
type silicon first. After the doping process,
impurity atoms are scattered throughout the
silicon-crystal lattice. The impurity atoms
occupy locations normally filled by silicon
atoms.

When the silicon crystal is doped with an
N-type impurity there is a free electron in
the outer orbit of every impurity atom. Each
impurity atom shares four electrons in highly
stable bonds with its silicon neighbors, but
its extra electron is free to wander about be-
tween silicon atoms. The whole purpose of
N doping is to create free electrons.

How does N-type silicon conduct elec-
tricity? If you connect the terminals of an
N-type silicon chip to a battery, electrons wiil
be pumped into the semiconductor from one
side and the free electrons created by the

Shown above are six practical projects you can
build. They illustrate how basic tramsistor cir-
cuits operate. Schematics have parts information.

Electronics Illustrated
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PN JUNCTION

FREE ELECTRONS l HOLES

PN JUNCTION
FREE ELECTRONS | HOLES
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MATERIAL

MATERIAL
+ |

N-TYPE P-TYPE

[ MATERIAL MATERIAL
— |+ —external

|
I
I
I
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I
|
I

+

currant — g

L

L
| !
CURRENT CARRIERS DURING REVERSE BIAS

Fig. 1—Semiconductor diode has one P and one N
region. During reverse bias, carriers are drawm
away from PN junction, causing high resistance.

doping process will be withdrawn from the
opposite side and returned to the battery.

To create P-type silicon, a minute amount
of P-type dopant is added to the silicon
crystal. The impurity atoms replace a small
number of silicon atoms in the crystal lattice.
Instead of donating an extra electron, the
P-type dopant creates an electron deficiency
in the crystal lattice. This deficiency is called
a hole.

This hole is not a physical hole in the
silicon chip. It’s a location in the bonds be-
tween the atoms that has the potential to
attract an electron. Flectrons are attracted to
these focations because each atom tries to
stabilize by filling its outer orbit with the
required number of valence electrons.

An atom can fill its outer orbit two ways.
A hole either can capture a free electron that
passes by or it can grab a bound electron
from a neighboring atom. Whenever an elec-
tron does move into a hole location, a new
hole is created in the crystal lattice at the
point previously occupied by the electron.

Thus, if there is a continuous flow of elec-
trons in one direction, there will be a corre-

| T
emithar } base : collecior
P I N I p
1 1 large
l small current current
tis + 1=
| I | 1
81 82

Fig. 3—PNP (or NPN) transistor can be seen as two
diodes placed back-to-back. Emitter-base diode has
forward bias: base-collector diode has reverse bias.
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'
CURRENT CARRIERS DURING FORWARD BIAS

Fig. 2—Action of semiconductor diode during
forward bias. Carriers are propelled towards the
PN junction. They form a low-resistance bridge.

sponding flow of holes in the opposite direc-
tion. Holes behave as if they were positively
charged particles. They are the charge carriers
in P-type semiconductors. (Free electrons are
the charge carriers in N-type semiconduc-
tors.)

When the terminals of a P-type silicon
chip are connected to a battery, electrons are
pumped into the semiconductor. The flow of
electrons in one direction is complemented
by a flow of holes in the other direction. The
more heavily silicon is doped with P-type
material, the more holes are created: This
enhances the flow of current inside the semi-
conductor.

Now let’s examine a dioede to see how the
P-type and N-type regions work together to
conduct electricity. (Remember that these
regions are created by the diffusion of im-
purities into a bar of silicon—the layers are
not constructed by joining seperate pieces of
semiconductor material.)

Fig. 1 shows a diode connected to a battery.
The dividing line between the two regions is
called the PN junction. To the left of the
junction is N-type material, to the right is
P-type material. It’s the behavior of electrons
and holes in the vicinity of the PN junction
that gives a semiconductor its unique proper-
ties.

For a detailed discussion of how electrons
and holes flow in solid-state circuits you had
better turn to a textbook. We'll speed up
now and see how semiconductors operate as
devices.

Reverting back to Fig I. In this circuit,
free electrons in the N-type material migrate
toward the positive terminal of the battery
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R1 S load
bias S |
| o6—
l\ o+
input \ 7
_I_ collector
b current

Fig. 4—PNP transistor amplifies when control
current flowing through base regulates working
current flowing to collector. Note its direction.

Basic Transistor Circuits

because unlike charges attract each other.
Meanwhile, in the P-type material, positively
charged holes are pulled toward the negative
terminal. This happens instantly so that the
diode appears to the battery as a very high
resistance (since the charge carriers have
moved away from the junction). The diode
blocks further current flow around the ex-
ternal circuit and it’s said to be in a state of
reverse bias.

The diode is switched to a forward bias
condition by reversing battery polarity. as
shown in Fig. 2. Now the rules of like and
unlike charges dictate that the holes and free
electrons be repelled by the battery voltages.
Only now they pile up at the junction. By
crowding either side of the barrier, they form
an electrical bridge that greatly reduces re-
sistance across the PN junction. Now the
diode appears as a low resistance in the
circuit and external current can soar.

To convert a diode into a transistor, we’ll
add a second junction. A transistor some-
times is described as two diodes placed back
to back and Fig. 3 shows why. When three
semiconductor regions are built up into a
PNP sandwich, one diode (emitter-base)

Project No. 1 is magnetic

load
A
! J:+
S
\ 73
input —
collector
— current

Fig. 5—NPN transistor amplifies in exact same
manner only polarities are reversed and different
charge carriers are responsible for current flow.

forms at the left. Battery Bl causes current
to flow because the forward bias overcomes
junction resistance. Battery B2, however, pre-
vents current flow between the base-collector
regions because this diode is biased in the
reverse direction.

This is the classic PNP transistor poised
for action. A tiny current flowing between
emitter and base will manipulate a much
greater current flowing between emitter and
collector.

Amplification (see Fig. 4) occurs when
the base resistor R1 taps a smail bias voltage
from the power supply to create forward
bias between emitter and base. The basc
current of any transistor is always limited to
a small value because the base region is con-
structed of extremely thin material. its job
is to reduce junction resistance. This allows
a very large collector current to pass through
the base region and reach the emitter.

Since a small base current controls a large
collector current, the transistor works as an
amplifier. In a PNP transistor, current flow
is mostly via holes—though these positive
charges never travel outside the semicon-
ductor material.

An NPN transistor (shown in Fig. §5)
works according to the same rules except that
all polarities are reversed and the major
charge carriers are free electrons rather than

phono preamp. Circuit |
boosts few millivolts ob- éRZ

tained from typical magnetic R 10K 33K C3
cartridge to 1l-volt level. F—o
OUTPUT ON~-OFF
G 22-10K o 9
= +| iy E— 15V0C —-
INPUT RS ® 10uF = +
i 10pF 15VDC E MOTOROLA ov
_ 15vDC ca HEP-641 T_
1,Q2 R7 |
* SEE TEXT 0033uF o |
C@E ALL RESISTORS s J
s Il watT i
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?+9V  ALL RESISTORS:
Y2 waATT

sPgog
TIP30XH

SPKR.
Q2-PNP Ha:

% AVAILABLE AS MATCHED PAIR, a6
RADIO SHACK CAT. # 27617 =

Project No. 2 is complementary-symmetry output
stage found in solid-state audio amplifiers. NPN
and PNP devices can be hooked up in series.

holes. In the early days of the transistor,
most models were PNP types constructed
from germanium. Today, silicon NPN types
are more common.

Magnetic Phono Preamp. Project No. | is
a circuit commonly found in hi-fi gear which
raises the few millivolts obtained from a
phono cartridge to the volt or so required by
a solid-state power amplifier. Consider how
the two NPN transistors are biased to bring
them into operating condition.

R1 is a base-bias resistor which taps a tiny
positive voltage from the battery (through
R2). This assures a forward-bias condition
between base and emitter and a continuous
(and much larger) current flow between col-
lector and emitter. When a signal from the
phono cartridge arrives at the base of Ql,
the audio swings positive and negative, there-
by adding or subtracting from the bias volt-

TYPE 317 OSCILLOSCOPE
{imae

Transistors switch on and off in multivibrator cir-
cuit when they reach saturation and cut-off points.
Sine wave has flat top when transistor saturates.

September, 1972

R12
100K 2

(‘ ON-OFF

MICA TRIMMER
Q1,02 (20- 200upF) |
C@E ALL RESISTORS: Y2 WATT
B

Project No. 3 is 100-kc crystal calibrator. Circuit
is called a multivibrator. Oscillator creates har-
monics every 100 kc (up to 30 mc) in receiver.

age. These changes are impressed on the
collector current and an amplified signai
emerges. This process is repeated in Q2 for
additional gain.

A special feature of this circuit is phono
equalization. During a recording session engi-
neers artificially boost high tones to protect
a balance between highs and lows that
could be upset during the manufacturing
process. When the disk is played back. these
highs must be reduced in the preamp with
an equalizer circuit. This is done by negative
feedback

Note that a small resistor (R7) in the
emitter lead of Q2 causes a simall signal volt-
age to appear at this point. This sampling is
fed back to the input of the preamp through
C4 and R6. Since the feedback signal is
always opposite in polarity to the input. it
reduces the input signal by a slight amount.

TYPE 317 OSCHLOSCOPE TME S

WHAL ‘
GO Ml

€
®
®_

X"

n
!
l

Actual square wave produced by multivibrator.
Clipping at top is due to saturation: clipping of
bottom portion represents transistor’s cut-off point.
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ANT.

Y

Project No. 4 is RF ‘oscil-
lator which covers fre-

% TAPPED BCB LOOPSTICK
ALL RESISTORS: 2 WATT

quency range of 350 kc to
1000 kc. It will serve for
troubleshooting and align-
ing AM radios. To use it
as a BFO (beatfrequency ~ [
oscillator), tune it to stand-
ard IF frequency of 455 kc
so it beats against carrier.

+0

DC R1
INPUT 1K

linear-faper
e potentiometer
o

% PNP AUDIO-OUTPUT TRANSISTOR
RATED AT 10 WATTS OR MORE

Basic Transistor Circuits

This only happens at high frequencies. The
highs easily pass through capacitor C4,
while low tones are blocked.

Some practical hints when you build this
circuit. It is meant to handle a S5-millivolt
cartridge signal (about average), so it may
distort higher-level inputs. This can be cured
by increasing the value of R5 within the
range shown. You also can use this circuit

~. MOTOROLA
HEP-230
or equiv.

Project No. 5 shows
how power transistor
can control flow of cur-
rent to a working load.
Load can be small DC
motor. lamp, etc. This
voltage<control device
requires large transistor
heat sink. It's shown
in photo on first page.

DC
OUTPUT
TO LOAD

as a dynamic mike preamp by eliminating the
two feedback components, R6 and C4. The
transistors draw less than 2 milliamperes so

any 9-volt battery will work.
Complementary Symmetry. Project No. 2’s
circuit may jolt anyone brought up solely on
vacuum tubes. Standard description of a
vacuum tube tells of negative electrons boil-
ing off a hot filament and rushing toward a
highly positive plate. Never the reverse.
Transistors not only change this image but
[Continued on page 100]

* 3Bin. dia. coil form... PRi— 5 turns NO.20 enamel wire

ANT.
<7 SEC-21turns NO.20 enamel wire
Q1
. D TO
RECEIVER
3 oomF
¥ C‘l N-CHANNEL FET' Fh Qi
IRC FE-100-C Dg G
(6-13me) 270| o1F 1‘ Y
ON-OFF
= - R1:1/2 WATT

Project No. 6 is RF preselector which boosts signals ranging
from 6 to 13 mc to improve performance of ham and shortwave re-
ceivers. Extended coverage to 30 mc is possible if coil is modified.
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Wiring sensors and
alarms to FC-100
control center, shown
above with f{front
panel open, is easy
via screw terminals.
Reset button is
above terminal
strips. Accessories
for Eico system. seen
trom left to right,
are: 8-in. bell, fire
sensors, tamper
switch, klaxon homn
and a key-switch,

ROTECTING your home used to mean

building a fortress with moat and draw-
bridge. While it might have kept the uninvited
from scaling the walls, today’s homeowner
needs a different kind of setup. Modern elec-
tronic home protection with bells and buzzers
should not only warn of would-be intruders
but also alert the occupants of an emergency
inside the home as well.

Furthermore, a good home security sys-
tem must be able to summon help when
needed. Most of all, the system must be reli-
able and tamper-proof, the protective circuits
designed so they cannot be disarmed.

A home-security system offered by Eico
can help the homeowner protect his property.
Called Fail Safe, the entire system consists
of a control center plus a wide variety of ac-
cessories enabling the homeowner to custom-
ize a protection system to meet his own needs.
It requires no soldering to install.

Heart of the system is Eico’s model FC-100
control center. This prewired box serves to
terminate all sensor and alarm wiring. It also
serves as a convenient place to house the
power supply.

A wide assortment of sensors connected to
the FC-100 gives the Eico system its versatil-
ity. Magnetic contact reed switches are avail-
able for doors and windows. A momentary
key switch with signal light enables you to
get into your home without setting off
the alarm. Emergency buttons (commonly

September, 1972

A Home-Protection System

El Kit Report

known as panic buttons in home-security par-
lance) located around the home can sound
the alarm and summon help. Aluminum foil
is available and can be stuck around the

windows.
Wiring the Eico system is a breeze. Route
connections from the various sensors to the
[Continued on page 103]

BELL IN FIRE
BELL BOX ____SENSORS
3 WiTH HORN ¥ =3
P :
AMPER SWITCH ) < @ S
EMERGENCY ( P A ] STATION
swireh |\ ) ~
&\ / 0
60
%
L)

‘%/ REED

N\ KEY
- SWITCH SWITCH
{ON INSIDE)
OF DOOR)

Locations of sensors and alarms in typical home.
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- CIE graduate builds
two-way radio
service business
into*1,000,000
electronics company!

How about YOU? Growth of two-way
transmitters creates demand for
new servicemen, field and system
troubleshooters. Licensed experts
can make big money. Be your own
boss, build your own company. And
you don’t need a college education.

Two-way radio is booming. There are already nearly
seven million two-way transmitters for police cars, fire
department vehicles, taxis, trucks, boats, planes, etc.,
and Citizens Band uses. And the number keeps growing
by the thousands every month. Who is going to service
them? You can — if you've got the know-how!

Why You’ll Earn Top Pay

One reason is that the United States Government doesn't
permit anyone to service two-way radio systems unless
he’s licensed by the FCC (Federal Communications
Commission).

Another reason is that when two-way radio men are
needed, they’re really needed! A two-way radio user
must keep those transmitters operating at all times. And,
they must have their frequency modulation and plate
power input checked at regular intervals by licensed
personnel to meet FCC requirements.

As a licensed man, working by the hour, you would
usually charge at least $5.00 per hour, $7.50 on eve-
nings and Sundays, plus travel expenses.

Or you could set up a regular monthly retainer fee
with each customer. Your fixed charge might be $20 a
month for the base station and $7.50 for each mobile
station. Studies show that one man can easily maintain
at [east 135 stations—averaging 15 base stations with 120
mobiles! This would add up to at least $12,000 a year.
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Edward J. Dulaney, Scottsbiuff, Nebraska, {(above and at right)
earned his CIE Diploma in 1961, got his FCC License and moved
from TV repairman to lab technician to radio station Chief
Engineer. He then founded his own two-way radio business.
Now, Mr. Dulaney is also President of D & A Manufacturing,
Inc., a $1,000,000 company building and distributing two-way
radio equipment of his own design. Several of his 25 employees
are taking CIE courses. He says: "While studying with CIE, |
learned the electronics theories that made my present
business possible.”

Be Your Own Boss

There are other advantages, too. You can become your
own boss — work entirely by yourself or gradually build
your own fully staffed service company. Of course, we
can’t promise that you will be as successful as Ed
Dulaney, or guarantee that you’ll establish a successful
two-way radio business of your own, but the opportuni-
ties for success are available to qualified, licensed men
in this expanding field.

How To Get Started

How do you break in? This is probably the best way:

1. Without quitting your present job, learn enough about
electronics fundamentals to pass the Government
FCC exam and get your Commercial FCC License.

2. Then get a job in a two-way radio service shop and
“learn the ropes” of the business.

3. As soon as you've earned a reputation as an expert,
there are several ways you can go. You can move
out and start signing up and servicing your own cus-
tomers. You might become a franchised service repre-.
sentative of a big manufacturer and then start getting
into two-way radio sales.

Cleveland Institute of Electronics has been successfully

teaching Electronics for over 37 years. Right at home, in

your spare time, you learn Electronics step by step.

Electronics Illustrated
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CIE’s AUTO-PROGRAMMED? Lessons remove the
roadblocks by using simple, concise examples. You learn
in small, compact steps — each one building on the other!

You'll learn not only the fundamentals that apply to
all electronics design and servicing, but also the specific
procedures for installing, troubleshooting, and maintain-
ing two-way mobile equipment.

You Get Your FCC License...
or Your Money Back!

By the time you've finished your CIE course, you'll be
able to pass the FCC License exam. A recent survey
of 787 CIE graduates reveals that better than 9 out of 10
CIE grads passed the FCC License exam. That’s why
we can offer our famous Money-Back Warranty: when
you complete any CIE licensing course, you'll get your
FCC License or be entitled to a full refund of all tuition
paid. This warranty is valid during the completion time
allowed for your course. You get your FCC License —
or your money back!

It’s Up To You

Mail the reply card for two FREE books, “Succeed in
Electronics™ and “How To Get A Commercial FCC
License.” If card has been removed, mail coupon or
write: Cleveland Institute of Electronics, 1776 E. 17th
Street, Cleveland, Ohio 44114,

September, 1972

T e e T 5 e T R

APPROVED UNDER G. 1. BILL

All CIE career courses are approved for educational
benefits under the G.1. Bill. If you served on active duty
since January 31, 1955, OR are in service now with
more than 180 days of active duty, check box for G.1.
Bill information.

Cleveland Institute
of Electronics

1776 East 17th Street, Cleveland. Onio 44114

|

|

|

|
Please send me your two FREE books: I
1. Your book on “How To Get A Commercial FCC License.” I
2. Your new catalog “Succeed In Electronics” describing the job |
epportunities in Electronics today, and how your courses can |
prepare me for them. ]

1 am especially interested in: |
([ Electronics Technology ] Electronic Communications |
[ Broadcast Engineering [ Industrial Electronics |
[ First Class FCC License ) Electronics Engineering |
[ Electronics Technology with Laboratory 1|

|

|

|

|

|

]

I

1

1

Name.
{Piease Print)

Address.

City

Staie Tip Age

[ Yeterans & Servicemen: Check here for G. 1. Bill information

Accredited Member National Home Study Council E1-06 ]
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Signal Injecting Pinpoints

B&K’s Model 1077 Television Analyst (above) is
a miniature TV station which provides signals
for any circuit. Sencore’s Model SS137 Sweep
Circuit Analyzer (at right) provides signals only

for horizontal and vertical sweep stages.

Color TV Troubles

By ONE of the quickest ways
ART MARGOLIS ¢ jocate troubles in color
and b&w television receivers is to use the
signal substitution technique. One generator
can provide all of the TV signals broadcast
by a television station and these can be in-
jected into the appropriate circuits to pin-
point defects. The TV screen (CRT) dis-
plays the signals as they are developed in the
set and gives an indication of what may be
wrong.

Not only does signal injecting help you
track down intermittents but it can save you
time. Back in the Forties I realized that I
either had to use signal-injection techniques
or lose lots of money on each job. Since
there were no all-purpose TV-signal gene-
rators available, I had to rig one up from
an old TV chassis.

The set had a transformer for isolation, so
all T had to do was tap into it to obtain the
six test signals I wanted (see HOW TO
TURN A JUNKED TV INTO A SIGNAL
GENERATOR, July *71 EI). These included
the tuner output, video output, vertical-grid
output, vertical-plate output, horizontal-grid
output and horizontal-plate output. Test
probes plus a suitable ground brought these
key substitute signals into the outside world.

During the Fifties, TV-signal injection gear
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became available, notably B&K’s Television
Analyst, Sencore’s Sweep Circuit Analyzer
and various flying-spot scanners. Most of this
gear has been updated and today it’s the most
strategic test equipment you can have on your
bench.

At first glance, signal injecting may seem
a complex procedure. It isn’t. You start by
tackling the set in block-diagram fashion and
you don’t worry about locating faulty com-
ponents .until the inoperative circuit is pin-
pointed. A few case histories will prove the
value—and quickness—of this technique.

Case of Collapsed Vertical. I had a five-
year-old Philco portable on the bench in
front of me. Instead of getting a raster, all
that appeared on the screen was a white line
which ran from side to side. There was no
vertical sweep.

I turned down the brightness control to
reduce the strength of the electron beam con-
centrated in that one line. This would pre-
vent burning of the phosphor. Despite the
fact that an aluminized picture tube is
supposed to stop the heavy ions in the elec-
tron beam from striking the phosphor, I've
seen plenty of burn marks.

I put a couple of tubes into the set but
the condition remained the same. Then I
looked around for my B&K Analyst so I

Electronics Illustrated
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could get a 60-cps sawtooth injection signal
to troubleshoot the vertical stages. No luck.
It was being used by another benchman
across the room.

It isn’t wise to begin without an injection
test. The troublesome stage could be located
anywhere from the vertical oscillator, the
vertical output, on to the coils in the vertical
deflection yoke. It’s always best to narrow
down suspects.

In this case, voltage readings witha VTVM
would probably have been meaningless since
with the lack of sweep the vertical oscillator
would have lost its grid bias causing false
voltage readings throughout.

Since I didn’t want to wait for the Analyst
I reverted to an old trick. I took a jumper
lead and a 0.05-microfarad capacitor rated
at 600 volts, soldered the jumper to a 6.3-
volt heater terminal on the chassis and used
the capacitor end as a probe. Then I turned
on the TV.

I knew I had a 60-cps signal coming out of
the capacitor. Of course, it was a sine wave
rather than a sawtooth but I also knew it
would produce some sort of sweep—even if
it was goofy looking.

I injected the makeshift signal into the
control grid of the vertical-output stage. The
picture spread out pretty well. It was not
linear due to the sine wave but the spread
proved that everything from the vertical-
output stage onward was cleared of suspicion.
The trouble had to be in the oscillator.

I crossed over the grid coupling capacitor
and touched down on the plate of the vertical
oscillator. Again there was some sweep. This
exonerated all the components in the output
circuit. Then I touched down on the oscil-
lator’s control grid. The white line didn’t
spread a bit.

I took the 0.05-mike capacitor lead and
reattached it at the output. This caused the
picture to spread again and restored most of
the voltages. Otherwise I would have gotten

TO VERT ‘_J 10 wRILO‘SC. T‘O l—b TO VIDEO OUT. PLATE

T
OUT PLATE PLATE

CATHODE

Test panel which author rigged up to tap signals
from a Junked TV set. Horizontal-output signal is
tapped directly from metal cap on output tube.

false readings. Now that I had pinpointed the
circuit I switched over to my VITVM.

There was low plate voltage on the oscil-
lator. The B+ supply was being fed through
a l-megohm resistor so I read its value. It
read about 15 megohms. After I replaced the
resistor, sweep was restored and much time
was saved by signal injection.

Where’s the High Voltage? The high-
voltage system also serves as the horizontal
sweep. A defect in either one causes the
loss of both. There’s a lot of circuitry. It ex-
tends from the horizontal phase detector,
horizontal oscillator and horizontal output
stage on through to the high-voltage rectifier,
focus rectifier, high-voltage regulator, the
damper and the horizontal coils in the de-
flection yoke.

While high-voltage problems can be tough,
they can be sorted out by signal injection. I
had a typical job just recently. it would have

VERTICAL DEFLECTION COILS

VERTICAL VERTICAL Vgg#ﬁ# [7
SYNC. OSCILLATOR STAGE '

In case of Philco portable suffering from

loss of vertical sync, substituting for the
60-cps vertical signal revealed faulty
vertical oscillator, vollage readings pin-
pointed defective one-megohm resistor.

1MEG. l * —_—

L2 eF07

3MEG.
+400V
: VERT. OSC. (HEIGHT)
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HORIZONTAL
HIGH — VOLT. DEFLECTION COILS
RECTIFIER
HORIZ. :Sﬁ'SZE HORIZ. HORIZ. HIGH —VOLT.
G T REGULATO!
SYNC e N OSCILLATOR QUTPY EG R
M Iy T | m—re— DAMPER
KEYSTONE L ANODE
FACE PATTERN
OF
CRT y A

Lack of high voltage in Zenith table model was due to bad deflection yoke. Fault was revealed by key-
stone pattern on set's picture tube. Horizontal sweep signals from B&K Analyst pinpointed defect.

Signal Injecting Pinpoints
Color TV Troubles

taken hours of labor if I hadn’t used injection
techniques.

The set was a b&w Zenith table model with
a no-brightness problem. I measured the high
voltage at the anode of the CRT and it read
about 2 kv instead of the 18 kv specified.
Anything in the entire system could have
been the cause.

I put in a new set of tubes and then rolled
the Analyst over to the bench. The B&K
Analyst provides both a horizontal-grid-drive
signal and a horizontal-output signal. It’s
best to use the output signal first since using
the grid drive means getting under the chassis
or using a tube socket adapter. The output
signal can be injected right into the metal
cap which crowns the output tube.

Once I had injected the output signal and
turned on the TV, the picture tube seemed
to bristle as if there were more high voltage.
I was right. It now measured almost 10 kv.

1 tried the brightness control. At one setting

some light started to appear on the screen.
If I could get some kind of image, the pic-
ture defect would indicate the source of my
problems. | turned out the room lights and
gingerly adjusted for brightness. A wedge-
shape picture appeared. The classic keystone
pattern—narrow at the top and wide at the
bottom.

This was a positive indication of a bad
deflection yoke. There was a short in one of
the horizontal coils. 1 took a replacement
yoke and plugged it in. The high voitage re-
turned to normal and a bright picture ap-
‘peared.

No Contrast, no Color. The symptom of
brightness only, with no sound or picture,
1s quite common. When it’s not caused by a
tube, tracking down this defect can be quite
a chore. That is, unless you have a flying-
spot scanner handy 1o pinpoint the faulty
circuit. This kind of gear can be expensive
and isn't easy 1o come by, but fortunately
one is included in the B&K Analyst.

A typical example of loss of video (the
whole TV signal) stood before me in the .
form of a fairly new 23-in. color set. The
raster shone brightly but no contrast or color

el IF STRIP
1st | 2nd | 3rd.
e DETECTOR
anT. ineuT>—] RF | MX > IF IF IF STAGE
AmP | OSC. STAGE | STAGE | STAGE

/ +100V

Trouble was 23-in. color set suffering
from loss of video (color, contrast, etc.).
Possible troublespots ranged from an-
tenna input (RF amplifier) to detector
stage. A 44 mc IF signal from flying-

5600 spot scanner plus some DC voltage
O— VWA readings revealed a defectlve RF am-
4275V plifier stage located in the set's tuner.
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filled the screen and not a peep came from
the speaker. The defective circuit could have
been anywhere between the RF amplifier in
the tuner to the video detector stage. This
ballpark includes RF stages, IF stages, audio
and video signals.

Since the IF stages used transistors I
checked the only two tubes available but
they were good. Then I brought over my
flying-spot scanner to get some video into
the set. I selected a 44-mc IF signal pattern
and began looking for injection points.

You can inject IF signals anywhere in the
strip. If you decide on a standard signal-
tracing procedure, you might start at the out-
put of the last IF stage and then work toward
the input of the first stage. As you inject
signals an image will or will not appear on the
picture tube.

If an image does appear, the trouble is
further back and all the circuitry from the
point of injection to the picture tube is

Flying-Spot Scanner. Circuit which is basic to operation
of test instruments like B&K's Television Analyst. Like
ordinary TV set, flying-spot scanner has a picture tube,
high-voltage section, sync, RF and IF stages, plus audio.
it does not receive TV transmissions but develops an
output from any transparency (test pattern) placed in |
front of tube. Slide is scanned by CRT's electron beam
at vertical sweep of 60 cps and horizontal sweep of |
15750 cps. Varying light output is detected by photo-
multiplier tube and signal voitage is obtained. Video is
obtained from driver stages which provide gain in
scanner's iF circuits, all other test signals are tapped
from other appropriate points

inside the scanner.

cleared. If an image doesn’t appear, the
troublespot is further along the road toward
the picture tube. For instance, should you be
working backwards along the IF strip and
injecting signals point by point, as soon as
the image doesn’t appear on the screen you
know you have passed over a bad com-
ponent. If you work the other way, you'll have
passed over the defective component once the
image does appear on the screen.

With this in mind, 1 decided to inject the
44-mc signal at the IF input. A display ap-
peared on the CRT. This meant the entire IF
strip was okay and that the trouble was in
the tuner.

Next step was to take some DC voltage
readings. | put a tube socket adapter into the
RF amplifier socket and read the plate volt-
ages. There was zero volts instead of the
normal B+. A glance at the schematic
showed two resistors in series with the B+

[Continued on page 95)

YATHODES

18t
VIDEO "
VIDEO
DETECTOR STAGE
T
Luminance  signal—also called

the Y signal—is obtained from
video stages shown in block dia-
gram and ls fed to the cathodes
of all the electron guns in the
color CRT. Signal Imjecting pin-
pointed video driver stage amd
isolated defective transistor. Base-
to-collector path was wide open.
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The Listener

By C. M. Stanbury Il

OME time ago. North America was

scheduled to get its first direct satellite-
to-home TV station. Target date was 1973
with the launching of NASA’s ATS-F satel-
lite. Parked in a synchronous orbit over the
equator, it was supposed to beam educational
TV programs into Alaska and the Rocky
Mountain states on 850 mc (roughly UHF
channel 77). Special receiving gear was to
have been set up at schools and other public
institutions, but any individual who wanted
to tune in merely would have had to put
down $200 for a special antenna—not an
unreasonable price to get in on the ground
floor of a new broadcast medium. Now the
script has been changed.

First, the atmosphere at the Internationai
Telecommunication Union’s space confer-
ence held in Geneva during summer of 1971
was somewhat hostile. An example of this
is a statement made by Radio Sweden’s Ed-
ward Ploman, who proclaimed “. . . we wish
to get away from abstract or misunderstood
ideas about direct-broadcast satellites indis-
criminately flinging programs around the
earth, since in any case this is not the way
such systems will function. Satellite broad-
cast systems will not be luxury articles, but
will be set up for definite purposes in order
to answer well-defined requirements. The
lack of requirements is also the reason why
at present there are no plans for the develop-
ment of systems designed for broadcasting
into augmented or unaugmented home re-
ceivers.”

The ITU did allocate some UHF-TV fre-
quencies for space (630-790 mc, UHF chan-
nels 40 thru 67), but decreed that the video
portion of such transmissions must be fre-
quency-modulated, a requirement for which
no existing TV receiver is equipped. This
clearly was a step backwards, although en-
thusiasts would have been able to receive
the audio portion of ATS-F programs.

NASA is going along with the ITU edict.
In fact, the space agency is going even fur-
ther and will switch satellite operations oft
conventional UHF channels to the Instruc-
tional Television Fixed Service band. The
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video carrier will be on 2570 mc, audio will
be on 2670 mc. According to a recent FCC
report, only 16 ITFS systems are operating
in the United States (none are equipped for
frequency-modulated video).

Meanwhile, the 1974 ATS-F satellite ‘is
scheduled to be moved to a spot over the
Indian Ocean and will take part in an Ail
India Radio educational TV experiment.
AIR definitely favors conventional UHF
broadcast channels for reasons of economy.
The Russians also have considerable experi-
ence with these frequencies as their Moinya
Communications Satellites use 800-mc chan-
nels.

World’s Oldest Daytime Station. Station
WDZ, Decatur, Illinois, according to our
research, commenced operations in 1921
from nearby Tuscola. Despite its daytime
status, WDZ has been one of the most pro-
gressive rural, pioneer broadcasters. Back in
1937, the station not only set up alternate
studios at Danville, Mattoon and Effingham
(all used daily), but was one of the first rural
stations to use portable shortwave trans-
mitters (with powers ranging from 2 to 30
watts) for remote broadcasts.

WDZ is not an easy logging for DXers,
but because of its central location reception
is remotely possible almost anywhere in
North America at sunrise and sunset (locat
time). Exceptions are Toronto and New York
City where stations CHUM and WHN hold
down WD2’s 1050 kc frequency. Chances for
success will depend on the quality of your
receiver.

DXing the Yemens. Radio broadcasting in
rural America was achieved prior to 1940.
But in many parts of the world this process
is just now taking place. In the Yemeni Re-
public (Aden), only two transmitters operate
regularly—a 7%-kw outlet on 5060 kc
(occasionally heard in North America at 2230
EST) and a 50-kw outlet on 755 kc. Under
the terms of a pact recently signed with the
Soviet Union. a new, more powerful station
is on the way.

In the neighboring Yemen Arab Republic

[Continued on page 103]
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By C. R. LEWART ANYONE fa-
miliar with
trends in consumer electronics saw
the chassis-mounted, plug-in circuit-
board take shape some time ago.
Plug-in boards obsolete the concept
of individual component replace-
ment. This time-saving feature sim-
plifies and speeds up the repair of
a TV or other appliance similarly
built. Simply remove the defective
stage and plug in a new board.

But quick-fix servicing isn’t without its
own peculiarities> Poor contact between the
plug-in board and its mating conmector pro-
vide the service technician with headaches
similar to those experienced when tracking
down a cold solder joint.

A bad connector will show an excessive
resistance measurement typically from 10 to
50 milliohms between mating surfaces. Ordi-
nary VOMSs cannot resolve such low values
of resistance for a variety of reasons.

Non-linearity of the ohmmeter scale, sensi-
tivity of the meter and physical width of the
meter needle all limit your ability to read low
resistances. And the overall lack of scale
divisions below a couple of ohms makes re-
sistance readings worthless on a conventional
VOM.

Our Lo-Lo-Ohms Ohmmeter lets you
measure resistance between 10 milliohms and
40 ohms full-scale. Though precise measure-
ment of contact resistance is a natural chore
for our LLO instrument, the experimenter
and serviceman also will find it useful in
other applications where it is obvious that
resistance is low but you need to know just
how low.

Commercial milliohmmeters having simi-
lar specifications cost several hundred dol-
lars. Even if they were cheaper, none of these
lab-grade instruments is readily available to
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A Lo-Lo-Ohm

Ohmmeter

the electronics experimenter. If all new com-
ponents are used, cost of our milliohmmeter
will be approximately $20. And if your junk-
box is well stocked, you can built it for con-
siderably less.

Current used to measure resistance of a
connector assembly or similar low-value re-
sistance component with our ohmmeter will
not exceed 15 ma on any of the instrument’s
three ranges. Voltage between the meter’s
probes is limited to 15 mv on the most sensi-
tive (10-400 milliohm) range, 150 mv on the
0.1- to 4-ohm range and 1.3 V on the 1-to-
40-ohm setting.

How It Works. A small voltage is devel-
oped across probes P1 and P2 via resistors
R11, R17 and one of the range resistors (R3
through R7) as selected by the S1A deck of
the rotary switch. Amplitude of this voltage
is approximately proportional to the parallel
combination of resistance selected by S1A
and the component being measured .

This voltage is amplified by integrated
circuit IC1. Overall gain of this IC is about
equal to the ratio of the particular range
resistor selected by deck SIB of the rotary
switch (R8 through R10) and resistor R1.

The amplified signal drives meter M1. It
is calibrated so that measured resistance can
be read directly in ohms.

The components at input terminals 4 and
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A Lo-Lo-Ohm Ohmmeter

5 (resistors R2, R21, diodes D1 and D2) pro-
tect the IC against excessive input voltages.
Germanium diodes limit the voltage across
the amplifier input to about 0.3 V. Resistor
R13 and capacitors C! and C2 prevent ICI
from oscillating.

Pot R18 (Calibrate) is used for initial cir-
cuit calibration and to help compensate the
circuit for low battery voltage. Pot R14
(Null) and resistors R12, R15 and R16 adjust
the meter for zero null and compensate for

FROM ICI FROM
PIN 11, RI5, R17  Bl{+)

Fig. 1 —Ohmmeter lay-
out shown above. Test
prod lead is 18-ga.
stranded similar to
Belden 8898. Battery
bracket is made from
U-shape sheet alumi-
num strip. Two battery
holders work as well.

FROM R16,
D3, D4, R21

Fig. 2—Take care not
to short ends of resistors
R8. R9 going to lugs on
S1A. Wiring isn’t criti-
cal and substitutions in
component tolerance
can be tolerated if less
accuracy is all right.

Bl—Two 9-V transistor radio batterles wired in
series

Capacitors: all 209% tolerance, 1000 VDC

C1—470 puf disc ceramic

C2—22 upuf silvered mica

D1-D4—General-purpose germanium diode
(IN34A or equiv.)

IC1—integrated circuit (Motorola MC1709CL) see

text
M1—0-1 ma. DC milliammeter (Lafayette 99R
50403) :
P1,P2—Needle-point test prod (Calectro 33-384
or equiv.)

Resistors: 15-watt, 5% unless otherwise noted
R1,R5—100 ochms

R2,R21—1,000 ohms, 14 watt

R3,R7—1 ohm, Y watt

R4,R6—10 ohms

R8,R11,R17—620 ohms, Y watt
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PARTS LIST

R9—6,200 ohms

R10—62,000 ohms

R12—A470,000 ohms, Y, watt

R13—1,500 ohms

R14-—100,000-ohms, linear-laper pot

R15—100,000 ohms

R16—470,000 ohms (see text)

R18—500-ohm, linear-taper pot

R19—750 ohms

R20—200 ohms

S$1-—Two-pole, six-position shorting-type rotary
switch (Centralab PA-2002 or equiv.) |

$2—SPDT miniature toggle switch i

2—1-in. spacers

1—14-pin IC socket

Misc.—6 x 5 x 4-in. aluminum cabinet, perfboard,
push-in terminals, rubber grommets, hardware,
knobs, decals, etc.

|
.|
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TO
TO PROBE PI TOR14 TO MI{+) TO Ri8 TO S1A WIPER  PROBE P2

TO MI(-)

TO
R3-R7

TO S1B
WIPER

| E
TO‘SZCI_:? é TOR14
L) U

TO B1(+)

TO BI(-) TO RI8 TO R8-RIO

Fig. 3—Observe diode polarity and IC index tab positioning when wiring perfboard. Note 12 push-in lugs

the resistance of the probe lead. Components

one, check the substituted IC’s socket uia-
R19, R20, D3 and D4 protect M 1. gram against that of the MC1709CL. If you

Building the Ohmmeter. Component selec- wire the socket correctly, the substitute 1C
tion, except for meter M1, is not critical,

should work, too.
If you substitute another IC for the specified

[Continued on page 104]

Fig. 4—Schematic of ohmmeter. Check pin connections against ones shown if another IC is used. See text.
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24-HOUR SHORT-WAVE SCHEDULE

El presents an updated Fifth Edition of its famous tabulation of English
language short-wave broadcasts for 24 hours of the day—from nearly
100 countries. Keep it near your receiver to help you tune in the world.

ABBREVIATIONS USED IN THIS SCHEDULE

A.—Authority £.—East sion, Radiodifusora) *—Beamed to North
Af.—African Is.—Island(s) S.-——South America
B.C.—Broadcasting Co. N.—National (Nacional), Terr.—Territory +-—Beamed to western
(Corp.) . North TV—Television £
B.S.—Broadacasting Ser- Neth.—Netherlands V.—Voice (Voz) of the #—Beamed to eastern
vice (System, Station) R.—Radio (Radiodiffu- W.—West U.S.
All times listed are Eastern Standard Time. To convert, subtract 1 hour for Cenfral Standard Time, 2 hour' fnr Mountain Standard Time
and 3 hours for Pacific standard Time. Scheduies are dally. except when noted Ppa y, v.e., (1) s+ (2}—Mon-
day transmission, etc. All fr are in kilocy
TIME (EST)  FREQ. STATION (CALL)  LOCATION TIME (EST)  FREQ. STATION (CALL)  LOCATION
. 3,346 Zambla 8. S. Lusaka, Zambia 2:30 A.M. 3,925 Australlan B. C. Port Moresby
12 MIDN. 3550 i 8. ¢ Blantyre, Malawl VLK3 ’ Pagua Terr.
4,925 R. Clube Lorenco Marques, 4,890 Australian 8. C.,  Port Moresby,
M iq M ] VLT4 Papua Terr.
4,976 R. Uganda Kampala, Uganda 5,975 Canadian B. C. Montreal, Canada
6,050 R. Clube Lorenco Marques, 7,245 Austrian R. Vienna, Austrla
i M big 9,540 R. New Zealand Wellington, New
6,145 Deutsche Welle, Cologne, W. Zealand
omQe Germany 9,570 R. Australia Melbourne, Austraila
9,545* Deutsche Welle, Cologne, W. 13,735 V. Andes, HCJB Quito, Ecuador
DMQs Germany 17,880 R. Portugal Lisbon, Portugal
31,715+ R. Nederland Relay Bonalre, Neth 21,495 R. Portugal Lisbon, Portugal
Antilles 2:45 A.M. 3,995 Solomon 1s. B. 'S. Honiara, Sofomon Is.
11,910 Thai N. B, S. Bangkok, Thaliana 5,960 V. Andes, HCJB Quito, Ecuador
12:15 A M. 8,144 Nigerian B. C. Calabar, Nigeria 6,175 V. Malaysia Kuata Lumpur,
6,205 R. Nordsee International Waters Malaysia
International 7,290 Trans World R. Monte Carlo, Monaco
12:30 AM. 3,396 Rhodesia B. C. Gwelo, Rhodesia 11,730 R. Nederland Bonalre, Neth.
4,915 R. Ghana Accra, Ghana Relay Antliles
6,090 RTV Kaduna Kaduna, Nigeria 11,780 R. Prague Prague, Czechoslo-
6,155 Swazi Commercial Mbabane, Swazlland vakia
: 1,900 V. Malaysia Kvata Lumpur,
17,840 R. Sweden Stockhoim, Sweden Malaysia
12:45 A.M. 4,795 R. Brazzaville Brazzaville,
Congo Rep.
1,89 R.V. Gospel, EYLF Addls Ababa,
Ethiopia
15,115 V. Andes, HCJB Quito, Ecuador 3 A.M. 4,890 Australian B. C., Port Moresby,
15,190 R, Brazzaville Brazzaville, VLT4 Papua Terr.
Congo Rep. 5,980 R. Slerra Leone FreLetown, Sierra
eone
[ 6,540 R. Pyongyang Pyongyang, N. Korea
e 15,150 R. Pyongyang Pyongyang, N. Korea
17,815 R. RSA Joha‘nnesburg, Scuth
3316 R. L Freet M| Africa
1AM ! Sicqra]teehy reee:’;n, <ol 21,545 R. RSA JohAam;esburv, South
4,900 Nigerian B. C. Maiduguri, Nigeria frica
4:“5 R. Grhana Acl;ra,‘l Ghana 3:15 A.M. 3,995 So|omo‘n Is. B. S., Honlara, Solomon Is.
4,932 Nigerian B. C. Benin City, Nigeria
9:540 R. New Zealand W!Hington,’ New 4,890 Australlan 8. C., Port Moresby,
Zealand VLT4 Papua Terr.
1:15 A.M. 9,720 Deutsche Welle Klgali, Rwanda 9,520 R. New Zealand Wezlllr‘m%n, New
Relay ealan
1:30 AM. 3,255 Liberian B. C., Monrovia, Liberia 11,850(1) R. Norway 0Oslo, Norway
ELBC 15,165 R. Denmark, 0ZF7 Copenhagen, Denmark
6,070 CFRB, Ltd., CFRX TYoronto, Canada 15,1751} R. Norway Oslo, Norway
7,275 V. Nigerla Lagos, Nigeria 3:30 A.M. 3,322 R. Bousalnvilie, Kleta, Bougaiaville
7,29 Trans World R. Monte Carlo, Monaco VLIBA X )
15,115V, Andes, HCJB Quito, Ecvador 11,890 Far East B. C. Manila, Philippines
1:45 A.M. 3,20 R. FIji Suva, Fijl 17,830 R. Pakistan Karachi, Paklstan
3,227 Sudan Interlor Monrovia, Liberla 17,880 R. Portugal Lisbon, Portugal
Misslon, ELWA 21,590 R. Pakistan Karachl, Pakistan
6,175 V. Malaysia Kvata Lumpur, 3:45 AM. 5,970 Can;dﬂn 8. C., Montreai, Canada
Malaysia
15,250 R. Bucharest Bucharest, Rumania 9,625 Car&dﬂ(a’n B. C., Montreal, Canada
1,765 R. Australia Melbourne, Australla
2 AM 3,316 Sierra Lecne 8, C. Freletown, Slerra
- eone
3,995 Solomon Is. B. S. Honiara, Solomon Is. 4 AM 3,20 R. Fijl Suva, Fiji
4,820 R. Gambia Bathurst, Gambia o 3,290 Guyana B. S. Georgetown, Guyana
9,505* R, Japan Tokyo, Japan 5,980 R. Demerara Georgetown, Guyana
9,590 Swiss B. C. Berne, Switzerland, 7,25 Far East B, C. Maniia, Philippines
2:15 A.M. 5,990 Canadian 8. C., Montreat, Canada 9,565 United Natlons R.  New York, USA
CKNA 11,75 British B. C. Tebrau, Malaysia
6,155 Far East Network  Tokyo, Japan Retay
6,205 R. Nordsee international Waters 4:15 A.M. 9,505 R. Japan Tokyo, Japan
tnternational 9,585 V. Indonesia Djakarta, Indonesia
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TIME (EST)  FREQ. STATION (CALL)  LOCATION
11,858 M;lsl:,s. c. Tebrau, Malaysia
4
15,43% V. Free Korea Seoui, South Korea
4:30 A.M. 1475 R, Tokyo, Japan
11,940 R. Singapore ingapore
4:45 AM. 6,138 Iua:'l&o B. C., Halifax, Canada
T V. Matasta penang, Matayia
aysia enang, Malays!
nns Welle  Cologne, W. Germany
5 A.M 3,995 Solomon Is. B. S. Honiara, Solomon Is.
e 4,000 V.c:_vn;rlu, Caigary, Canada
60 c"'éf("z‘f B. C., St. Johas, Canada
9,585 R. Japan Tokyo, Japas
1529 R RSA Joim“: r9, South
rica
17828 R. RSA , Sowth
Africa
21,520 R. RSA Johannesburg, South
5:15 AM 9.5 ' Helbour '
S 795 R. New Zealand  Welllngton, New
Zealand
. "8 : ; e " s A i
2 N X agapore
7,015 Thai 'hnoul B. S. ok, Thailand
9,52 R. New Zealand Wellington, New
Zealand
11,905 T'ul Nationa! B. S. Banghok, Thailand
5:45 A.M. 7,165 America Relay  Okinawa
9,560 R Pakistan Karachi, Pakistan
11,672 R. Pakistan Karachl, Pakistan
1,73 Devuchb; Welle Kigali, Rwanda
15,158 America Rel Ti Philippines
AT “Bem. India
15,418 Deutsche Welle Kln '
Relay
4,95% R. Malaysia Kuching, Sarawak
S e = RERR | e pai
4, 5 aysia ala
7,560 R. Malaysia Kuching, Sarawak
Sum
7,165 America Relay  Okinawa, Ryukyu Is.
.18 srm? B. C. Tebrau, Malaysia
7,20 All india R. Gauhat!, India
9,585 V. Indonesia, Diakarta, Indonesia
11,92 R. Bucharest Bucharest, Rumania
11,935 Springbok R. b , South
rica
15,25 R. Bocharest Bucharest, Rumania
6:15 A.M. 3,990 American Forces Taipel, Taiwan
Network Taiwan
6,155 Far East Network Tokyo, Japan
7,18 Thal gutlml Bangkok, Thalland
9,50 R. Australia Melbourne, Awstralia
17,53 Ceylon B, C Colombo, Ceylon
21,908 R. Sweden S(o:khnln\. Sweden
6:30 A.M. 3,335 R. Wewak, VLICD Wewak, Papua Terr.
489 Australion B. C.,  Port
VLT4 Papua Terr.
4,92 Au\sltmlm B. C.,  Brisbane, Australia
4
2,610 Am{;'l;an B. C., Perth, Asstralia
11,725 Al India R, Delhi, india
6:45 A.M. 580 R.' '“ Jojakarta, Ind:
6,120 R, CVEH. 4VE Cap Haitien, Haiti
7,38 R, Malaysia Kuching, Sarawak
“Sarawak
7 A.M. 4,95 R. Malaysia Kuching, Sarawak
4,985 V. Malaysia Penang, Malaysia
5:052 R. Singapore Slm‘n
7,060 R. Malaysla Kuching, Sarawak
795 V S‘M’:lmll P (]
s 0 M a
9.500% R Avstra) Welbourse. Astral
9,600 R. Tashkent Tashkent, USSR
9,660 V. Malaysia Kuala Lumpur,
Malaysia
11,790¢ R, Awstralia Melbourne, Australia
n ’8 R. Tashkeat nshtm U
15,115 R. Berlin Berlin, E. Germany
International
7:15 A.M. 6,092 V. Khmer Repwbiic Phaom Penh,
Cambodia
6,130(1) R. Norway Oslo, Norway
7,225 Far East B. C. Manlla, Philippines
8,890 Ulan Bator R. Ulan Bator, Mongolia
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TIME (EST)  FREQ. STATION (CALL)  LOCATION
96250 Cu-llou B.C, Montreal, Canada
1, ] c-u"sla- B. C., Montreal, Canada
N A2* Trans World R. Ba:lllll Neth.
nEil
15,195 R. Nederland Relay mmT"Remlk
15,325 Canadian B. C. -qru Canada
21,655(1) R. Norway m
7:30 AM. 6,065 R. Sweden Stuthla, amden
6,000 M\’/‘l:f"m B. C.,  Sydney, Australia
D
7,155 Amman, Jordan
9,430 R. Stukholn, Sweden
2440 V. F i, S. Korea
9,770 R. 4VEH, «VEH Cap Hlllln, Haiti
15,519 lad , ladesh
7:45 A.M. 6805 Marconi R., CFCX  Montreal, Canada
6,19 R. National Lao  Vientiane, Laos
4,140 Aust{slllu B. C., , Australia
9,400 R. Peking , Chi
11,835 Far East B Manila, Philippines
Vo O 4 e muuugol
an Bator an ia
17,70 Ulan Bator R. Ulan Bator, Mongolia
8 AM. 6,10 Austnllu 8. C., Perth, Australia
6,155 Fu East Nnm Tokyo, Japan
6,100 c.a(dz r . C., Vancouver, Canada
9,65 S East Asia R. V. Manila, Philippines
9,770 R. 4VEH, «VEH Cap Haitien, Haiti
15,130 R Pakistan Islamabad, Pakistar
15,250 h Ri
s F. Far East B. C.  Manila, Philippines
Uns R Pasistan Isiamabad, Pakistan
15,70 R. RSA 1
Africa
8:15 A.M. 4,898 Australian B. C.,  Port Moresby,
VLT4 P Terr,
11,745 v, Andes, HCSB Quito, Ecwador
11,810 All India R. Delhi, India
17,935 R. Pakistan Isi , Pakistan
21,725 Swiss B. C. Berne, Switzerland
8:30 A.M. 6,59 R. Peking Peking, China
9,770 R. 4VEHW, 4VEH g: Nalun. Haiti
1,650 R, ing h.‘ China
11,835 R. 4VEH, 4VEJ g: aitlen, Haiti
15,248 R, ing ing, China
5,200 R. 4VEHW, 4vW| Cap Haitien, Haiti
15,315 R. i, Addls M
ETL Ethiop|
15335 All India R. Deibi, lndla
45 AR v ands HeB Qe g'mlm““
2 8 0
BCSRAT 15180 R V. Gospel, Addis’ Ababa,
ETLF Ellh'll
9 AM 4,775 R. Afghanistan Kabul, Afghasistan
S 4,95 R. Malaysla Kuching, Sarawak
Sarawak
9,58 R. Japan Tokyo,
9,600 R. Tashkest Tashkent, USSR
11,90 R. RSA Johannesburg, South
Africa
11,90 R, Si Singapore
17818 R. Nederland Hilversum,
6,10 R. Ghana Ac"a G:a:a“
. Cra,
LI 7,215 R. Brunei Tutong, Brunel
15,268 R.nuel‘d;rlu Malagasy Rep
e
17,0258(1) R. Norway, LLN Oslo, Norway
17,670 R. Ghama ra, Ghana
9:30 A.M. 9,585* V. Indonesia Djakarta, Indomesia
11,795¢ V. Indonesia Djakarta, Indomesia
21,505 R. Sweden kholm, Sweden
21,52 R. Berlin 8erlin, E. Germany
4 5G0 o international e
gl 9,60 Australian 8. C., Perth, Avitraia
15,150 Pyongyang, N. Kores
3,040 Burma B. S Rangoon, Burma
10 A.M. 1% R Accra, Chana
6,160 CU&G;UM 8. C., Vancouver, Canada
6,235 R. Pakistan Karachi, Pakistan
9,585 V. Indonesia Diskarta, Indonesia
9475 R. Pakistan Karachl, Pakistan
11,795 V. indonesia Diakarta, |adomesia
11,808 Cc lon B. C. Colombo, Ceylon
11,810 India I Dethi, India
15,320* Cudlu o Montreal, Canada
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TIME (EST)  FREQ. STATION (CALL)  LOCATION
. 11,810(4) Vatlcan R, Vatican City
10:15 A-M. 11,865 Swiss B. C. Berne, Switzeriand
15,305 Swiss B. C. Berne, Switzeriand
17,810 R. Nederland Hiiversum,
Netherlands
17,830 Swiss B. C. Berne, Switzerland
21,480 R. Nederland Hilversum,
Netherlands
10:30 A.M. 6,055 R. Prague Prague, Czechoslo-
vakia
9.620 R, Belgrade Belgrade, Yugoslavia
10,040 V. Vietnam Hanoi, N. Vietnam
11,735 R. Belgrade Belgrade, Yugostavla
12,030 V. Vietnam Hanoi, N. Vietnam
15,240 R. Belgrade Beigrade, Yugoslavia
10:45 A.M. 15,200 V. Nigeria Lagos, Nigeria
17,840 R. Prague Prague, Czechosio-
vakia
21,545 R. Ghana Accra, Ghana
9.595 R. Kuwait Kuwait
11 A.M. 1,900 R. RSA Johannesburg, South
Africa
15,220 R, RSA Johannesburg, South
Africa
15,345 R. Kuwait Kuwait
17,880 R. Berlln Berlin, E. Germany
International
21,735 R. Prague Prague, Czechoslo-
vakl
11:15 A.M. 9,675 R. Warsaw Warsaw, Poland
11,705 Vatican R. Vatlcan City
15,440 Far East B. C. Manila, Philippines
11:30 A.M. 11,835 R. Omdurman Omdurman, Sudan
11:45 A M. 9,50 R. Amman Amman, Jordan
9,735 Deutsche Welle Kigall, Rwanda
Relay
11,965 Deutsche Welle Kigali, Rwanda
Relay
15,100 R. Grenada St. George’s, Grenada
6,065 R. V. Gospel, Addis Ababa,
12 NOON ETLF Ethlopia
9,915 British B. C. London, England
11,765 Deutsche Welle Cologne, W. Germany
15,275 Deutsche Welle Cologne, W. Germany
15,345 Kuwait B. S. Kuwalt
17,845 R. New York World- New York USA
wide, WNYW
21,525 R. New York World- New York USA
wide, WNYW
12:15 P.M. 9,735 De;lslche Welle Kigall, Rwanda
elay
11,735 RTV Moroccaine Rabat, Morocco
11,855 B. S. Kingdom Djeddah, Saudi
Saudi Arabia Arabia
11,965 Deutsche Welle Kigaii, Rwanda
Relay
15,345 Kuwalt B.S. Kuwait
0,720 R. Ghana Accra, Ghana
12:30 P.M. 9,605 R. Prague Prague, Cizechoslo-
vakia
11,790 American Forces Washington, USA
R
11,855 8. S. Kingdom Djeddah, Saudi
Saudi Arabia Arabia
11,950 Far East B. Victoria,
Assoclates Seychelles
11,995 R. Prague Prague, Czechosio-
vakia
15,265 R. Prague Prague, Czechoslo-
vakia
15,275 Deutsche Welle, Cologne, W. Germany
DMQI5
17,655 R. Cairo Caire, Egypt
12:45 P.M. 15 Ail India R. Bombay, India
15,345 Kuwait 8. S. Kuwait
1 PM 9,530 R. Afghanistan Kabul, Afghanistan
SUv-S 9,550 Finnish 8. C., Pori, Finiand
01X2
9,685 V. Free China Talpei, Taiwan
9,705 R. V. Gospel, ETLF Addis Abaha,
Ethiopia
11,755 Finnlsh 8. C., 0IX8 Pori, Finland
1,780 R. Clube Lorenco Maraues,
Mocambique Mozambique
15,125 V. Free China Taipei, Taiwan
15,185 Finnish B. €. OIX5 Porl, Finland
1:15 P.M. 9,530 R. Afghanistan Kabul, Afghanistan
9,765 V. Free China Taipet, Taiwan
11,780 R. Clube ) Lorenco Marques,
1,825 V. Free China Taipei, Taiwan
11,855 B.S. Kingdom Djeddah. Saudi
Saudi Arabia Arabia
11,935 R. Portugal Lisbon, Portugal
21,495 R. Portugal Lisbon, Portugal
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TIME (EST) FREQ. STATION (CALL)  LOCATION
1:30 P.M. 7,215 RTV lvorienne Abidjan, lvory Coast
7,240 R. Belgrade Belagrade,
Yugoslavia
9,620 R. Belgrade Beigrade,
Yugostavia
11,705 R. Lebanon Beirut, Lebanon
11,920 RTV ivorienne Abidjan, Ivory
Coast
11,925 Kuwait B. S, Kuwait
15,420 British B. C. Relay Cyprus
21,570 R. Nederland Bonaire, Neth.
Relay Antilles
1:45 P.M. 7,065 R. Tirana Tirana, Albania
9,695 R. RSA Johannesburg, South
Africa
11,94¢ Kuwait 8. S. Kuwait
15,320 Canadian B. C., Montrea!, Canada
CKCS
15,420 British 8. C. Relay Cyprus
17,720 V. Free China Taipei, Taiwan
21,595 Canadian 8. C. Montreal Canada
2 p M 6,540 R. Pyongyang Pyongyang, N. Korea
e 7,195 V. America Relay Monrovia, Liberia
7.5 All India R. Delhi, india
9,515 R. Pyongyang Pyongyang, N. Korea
11,875 R. Portugal Lisbon, Portugal
11,950 Trans World R. Monte Carlo,
Monaco
15,105 R. Japan Tokyo, Japan
15,435 R. Tanzania Dar es Salaam,
Tanzanla
2:15 P.M. 4,885 V. Kenya Nairobl, Kenya
7,240 V. Kenya Nairobi, Kenya
11,815 R. Japan Tokyo, Japan
11,940 Sudan Interior Monrovia, Liberia
Mission, ELWA
15,200 V. Nlgeria Lagos, Nigeria
2:30 P.M. 6,070 R. Sofia Sofia, Bulgaria
6,150 R. Bucharest Bucharest, Rumania
7,995 V. America Relay  Monrovia, Liberia
9,500 R. Tirana Tirana, Albania
9,200 R. Sofia Sofia, Bulgaria
9,715 R. Nederland Hilversum,
Netherlands
9,745 R. Baghdad Baghdad, lraq
17,800 Vatican R. Vatlcan City
2,570 R. Nederland Hilversum,
Netherlands
2:45 P.M. 4,770 Sudan Interior Monrovia, Liberia
Mission, ELWA
4,800 R. Lesotho Maseru, Lesotho
7,275 RAI Rome, ltaly
9,670 IBRA Radio Sines, Portugal
9,710 RAI Rome, Italy
1,620 All India R. Delhi, india
11,800 RA| Rome, ltaly
11,910 R. V. Gospel, Addis Ababa,
ETLF Ethiopia
3 P.M 6,040 V. America Relay  Monrovia, Liberia
oldiq 6,090 R. Baghdad Baghdad, Irag
9,575 RAI| Rome, Italy
11,850* R. Ghana Accra, Ghana
1,910 R. V. Gospei, ETLF Addis Ababa,
Ethiopia
11,930 R. Grenada St. George'’s,
Grenada
15,084 R. lran Teheran, iran
3:15 P.M. 6,205 R. Nordsee Int. International
Waters
9,690 R. New York World- New York, USA
wide, WN
9,760* R. Ghana Accra, Ghana
11,620 All india R. Delhi, India
11,850* R. Ghana Accra, Ghana
3:30 P.M. 5,038 R. N. Bangui, Central
Centrafricaine Rep.
9,655 Syrian B. S. Damascus, Syria
11,890 R. New York World- New York, USA
wide, WNYW
11,920 RTV lvorienne Abidjan, tvory Coast
15,145 R. N. Espana Madrid, Spain
15,185 Office RTV Paris, France
Francaise
15,340 R. WINS Red Lion, USA
15,425 R. Habana Cuba Havana, Cuba
17,725 R. Cairo Cairo, Egypt
21,525 R. New York World- New York, NSA
wide, WNYW
3:45 P.M. 5,038 R. N. Bangui, Central
Centrafricaine J v
6,065 R. Sweden Stockholm, Sweden
6,170 israel B. A, Jerusalem, Israel
6,205 R. Nordsee Int. International
Waters
9,460 R. Pakistan Karachi, Pakistan
9,625 Israel B. A, Jerusalem, |srael
9,640 Vatican R. Vatican City
1,970 Sudan Interior Monrovia, Liberia
Mission, ELWA
15,100 R. Grenada St. George’s,

Electronics

Grenada
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TIME (EST)  FREQ. STATION (CALL)  LOCATION
5,026 R, Uganda Kampala, Uganda
4 P.M. 9:650 Canadian B. C. Montreal, Canada
15,295 R. Australta Melbourne,
Australia
15,325 Canadian B. C. Montreal, Canada
15,340 R. o G aed tLlo:l, éJaSAd
2 M. 6,005 Marconi R., ontreai, Canada
4:15 P.M 7,125 V. Revolutlon Conakry, Guinea
9,009 israel B. A, Jerusalem, Israel
9,625 lsrael B. A, Jerusalem, Israel
9,650 V. Revolution Conakry, Guinea
11,905 Unlted Nations R. New York, USA
12,760 R. New York World- New York, USA
wide, WNYW
4:30 P.M. 6,025 R. Budapest Budapest, Hungary.
6,110 British 8. C. London, England
9,580 British B. C. London, England
11,780  British B. C. London, England
15,300 V. Andes, HCJB ‘Quito, Ecuador
17,740 V. Andes, HCJB Quito, Ecuador
4:45 P.M. 15,300 V. Andes, HCJB Quito, Ecuador
17,790 American Forces Washington, USA
12,795 R. Australia Metbourne,
Austratla
3,316 R. Sierra Leone Freetown, Sierra
5 P.M. Al
4,770 Sudan Interior Monrovia, Llberia
Mlssion, ELWA
6,130 R. Ghana Accra, Ghana
7,130 British B. C. London, England
7,150 R. Moscow Moscow, USSR
9,515 R. Ankara Ankara, Turkey
9,545 R. Ghana Accra, Ghana
9,576 RTV Kaduna Kaduna, Nigerla
9,620 R. Belgrade Belgrade, Yugoslavia
11,780 British B. C. London, Engtand
11,860(1) R. Norway Oslo, Norway
15,195 R. Ankara Ankara, Turkey
15,205 V. America Relay Tangier, Morocco
15,285 R, Ghana Accra, Ghana
17,820 V. Amerlca Dixon, USA
5:15 P.M. 3,255 Liberian B. C. Monrovia, Liberia
4,820 R. Gambia Bathurst, Gambia
6,010 R. Moscow Moscow, USSR
9,695* R. RSA Johannesburg, South
Africa
9,715% R. Nederland Hilversum,
Netherlands
9,805 R. Cairo Cairo, Egypt
11,730* R. Nederland Hilversum,
Netherlands
11,970 R. RSA Johannesburg, South
Africa
5:30 P.M. 6,110 British B. C. London, England
9,566 R. RSA Johannesburg, South
Africa
9,580 British B. C. London, England
9,645 R. Norway Oslo, Norway
9,710 R. Nederland Hilversum,
Netherlands
1,736 R. Nederland Hilversum,
Netherlands
11.850 R. Norway Oslo, Norway
11,970 R. RSA Johannesburg, South
Africa
5:45 P.M. 3,316 R. Sierra Leone Freetown, Sierra
Leone
4,900 Nigerian B, C. Maiduguri, Nigeria
4,90 R. Ghana Accra, Ghana
5,015 R. Grenada St. George's,
Grenada
6,050 W_eélersn Nigerian Ibadan, Nigerla
9,610 R. Vilnius Vilnlus. USSR
6,015 V. America Relay Rhodes, Greece
6 P.M. 7,235 All India R. Dethi, India
9,530 All india R. Dethi, India
9,550 RTV Belge Brussels, Belgium
1,710 All India R. Delhi, India
11,945 Canadian B, C. Montreat, Canada
15,235 RTV Belge Brussels, Belgium
15,345 Trans World R. Bonalre, Neth.
Antilles
6:15 P.M. 5015 R. Grenada St. George's,
Grenada
6,015 V. America Relay Rhodes, Greece
7,038 V. Vietnam Hanoi, N. Vietnam
7,13¢  British B. C. London, Engiand
10,040V, Vietnam Hanoi, N. Vietnam
11,970 R. RSA Johannesburg, South
Africa
15,435 British B. C. Tebrau, Malaysia
Relay
6:30 P.M. 8,035 R. Warsaw Warsaw, Poland
9,560* R. RSA Johannesburg, South

9,695* R. RSA
10,006 Liberation Radic

September, 1972

Africa
Johannesburg, South
frica
Clandestine

TIME (EST)  FREQ. STATION (CALL)  LOCATION
11,970 R, RSA Johannesburg, South
Africa

15,185 V. America Relay Tinang, Philippines

6:45 P.M. 6,080* R. RSA Johannesburg, South
Africa

9,695 R. RSA Johannesburg, South
Africa

11,745 V. Andes, HCJB Quito, Ecuador

15,445* R. Japan Tokyo, Japan

17,825* R. Japan Tokyo, Japan

7,065 R. Tirana Tirana, Afbania

7 P.M. 9,700 R. Sofa Sofia, Bulgaria

9,780 R. Tirana Tirana, Albania

15,095 R. Peking Peking, China

15,435 British B. €. Relay Tebrau, Malavsia

17,673 R. Peking Peking, China

17,860 British B. C. Relay Tebrau, Malaysia

7:15 P.M. 7,150 R. Moscow Moscow, USSR
9,610(1) R. Norway Oslo, Norway

,790 R, Tirana Tirana, Albania

11,675 R. Peking Peking, China

11,835 R. 4VEH Cap Haitien, Haiti

11,935* R. Portugat Lisbon, Portugal

7:30 P.M. 6,025* R. Portugal Lisbon, Portugal

6,175% R. Sweden Stockholm, Sweden
7,150(2,6,7) R. Kiev Kiey, USSR

71 R. Nederland Relay Malagasy Rep.

9,510 British B. C. Relay Ascension is.
9,665(2,6,7) R. Kiev Kiev, USSR
9,685(2,6,7) R. Kiev Kiev, USSR

9,770  Austrian R. Vienna, Austria

11,970 R. RSA Johannesburg, South

Africa

1,975 R. Grenada St. George’s,

Grenada

15,145 V. America Relay Tinang, Philippines

15,290 V. Amerlca Relay  Tinang, Phillppines

5,990 vatican R. Vatican City

7:45 P.M. 6,125 RTV Beige Brussels, Belgium

9,615 Vatjcan R, Vatican City

9,770 R. Tirana Tlrana, Albania

11,725 vatican R. Vatican City

11,815 Trans World R, Bonaire, Neth.

Antilles
11,875 RTV Belge Brussels, Beigium
15,235 RTV Belge Brussels, Belgium
M. 6,010 RAl Rome, Italy
8 P.M 6,075 Ceylon B. C. Colombo, Ceylon
6,090 R. Luxembourg Villa Louvigny,
Luxembourg
6,130 Maritime B. C., Hallfax, Canada
CHNX

6,165* R, Budapest Budapest, Hungary

7,200* R, Moscow Mascow, USS|

9,540 R. Prague Prague, Czechosio-

vakia

9,575* RA| Rome, ftaly

9,625 Canadian B. C. Montreai, Canada

9,715 R. New York World- New York, USA

wide, WNYW

9,720 Ceylon B. C. Colombo, Ceylon

15,120 Ceylon B. C. Colombo, Ceylon

15,320* R. Austratla Melbourne, Australia

17,795* R. Australia Melbourne, Australia

;z'?ﬁg' R. Japan Tok'yo, Japari \

’ R. Austratia Mefbourne, Australia
8:45 P.M. 3,300 R. Grenada St. George’s,
Grenada

5,930* R. Prague Prague, Czechoslo-

vakia

6,040  Deutsche Welle Cologne, W. Germany

6,090 R. Luxembourg Villa Louvigny,

Luxembourg

7,200* R. Moscow Moscow, USSR

9,510 R. N. Espana Madrid, Spain

9,540 R, Prague Prague, Czechoslo-

vakia
9,560 R. RSA Johannesburg, South
Africa

9,575* RAl Rome, Italy

9,690 R. RSA Johannesburg, South
Africa

11,815 Trans World R. Bonaire, Neth
Antilles

11,865 Canadian B. C. Montreal, Canada

11,990* R. Prague Prague, Crechoslo-

vakia

15,320* R. Australia Melbourne, Australia

17,795« R. Australia Melbourne, Australia

8:30 P.M 21,740* R. Austraila Melbourne, Australla
g S 5,9808 R. Bucharest Bucharest, Rumania

6,040 Deutsche Welle
6,075 Deutsche Welle
6,150# R. Bucharest
9,625* Canadian B. C.
9,690 R, Bucharest
9,735* Deutsche Welle
1,715 Swiss B. C
11,865* Canadian B. C.
11,9403 R. Bucharest
15,235 R. Japan

Cologne, W. Germany
Cologne, W. Germany
Bucharest, Rumania
Montreal, Canada
Bucharest, Rumania
Cologne, W. Germany
Berne, Switzerland
Montreal, Canada
Bucharest, Rumanla
Tokyo, Japan
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TIME (EST)  FREQ. STATION (CALL)  LOCATION
15,2501 R. Bucharest Bucharest, Rumania
17,795* R. Australla Metbourne, Australia
21,740 R. Australia Meibourne, Australia

8:45 P.M. 6,080* R. RSA Jov:\a‘n?esburg, South

rica
6,120 Swiss B. C. Berne, Switzerland
6,200 R. Tirana Tirana, Albania
7,300 R. Tirana Tirana, Albania
7,345* R. Prague Prague, Czechoslo-
vakia
9,535 Swiss B, C. Berne, Switzerland
9,50 R. RSA Johanresburg, South
Afrlca
9,630* R, Prague Praguel, Czechoslo-
vakla
9,695* R. RSA Johannesburg, South
Africa
9,750 Swiss B. C. Berne, Switzerland
9,780 R. Tirana Tirana, Albania
11,715 Swiss B. C. Berne, Switzerland
1,970* R, RSA Johannesburg, South
Africa
15,320% R, Australia Melbourne, Australia
15,519 R. Bangladesh Dacca, Bangladesh
8,025 R. Portugal Lisbon, Portugal

9 P.M. 6,035* R. Warsaw Warsaw, Poland
9,585 Flm\lsh B. C. Pori, Finland
9,675 R. Warsaw Warsaw, Poland
9,680% R. Moscow Moscow, USSR
11,730 R. Nederland Relay Bonaire, Neth.

Anttles
11,840* R. Warsaw Warsaw, Poland
11,855 R. New York World- New York, USA
wide, WNYW

11,925 R. N. Espana Madrid, Spain
15,5104t R, Peking Peking, China
17,4904 R. Peking Peking, China
17,5333t R. Peking Peking, China A

9:15 P.M. 2,450 R. 4VEH Cap Haltien, Haiti

6,025% R. Portugal Lisbon, Portugal
5040 Deulscl\e Welle Cologne, W. Germany
6,175% R. Stockholm, Sweden
M,745 V. Andes, HCJB Quito, Ecuador
11,935% R. Portugal Lisbon, Portugal
15,345 V. Free China Talpei, Taiwan
17,720 V. Free China Talpei, Talwan

9:30 P.M: 6,200 R. Tirana Tirana, Albania
7,300 R. Tirana Tirana, Albania
9,475* R, Calro Cairo, Egypt
9,545* R. Lebanon Beirut, Lebanon
9,550 R. Cairo Cairo, E9yPt
15,320* R. Australia Melbourne, Australla
17,795* R. Australia Melbourne, Australia

9:45 P.M. 6,200 R. Tirana Tirana, Aibania
9,510 British B. C. Relay Ascension |s.

9,680 R. Habana Cuba Havana, Cuba
1,795 R. V. Gospel, ETLF Addis Ababa,

Ethiopla

11,830 R. Habana Cuba Havana, Cuba
15,125* V. Free China Talpel, Talwan
15,345% V. Free China Taipel, Talwan
17,720* V. Free China Taipel, Taiwan
17,780% V. Free China Talpei, Taiwan
17,890* V. Free China Taipel, Taiwan
4,820 V. Evangelica, Tegucigalpa,

10 P.M. HRVC Honduras
5,980# R. Bucharest Bucharest, Rumania
6,035* R. Warsaw Warsaw, Poland
6,037 Fa[ruleE| Caribe, San Jose, Costa Rica
6,150% R. Bucharest Bucharest, Rumania
7,170+ R. Moscow Moscow, USSR

7,285* R. Warsaw Warsaw, Poland
7,345 R. Prague Prague, Czechoslo-
vakia
9,525 R. Cairo Caire, Egypt
9,520 R. Bucharest Bucharest, Rumania
9,6% V. Andes, HCJB Quito, Ecuador
9,640+ V. Free Korea Seoul, S. Korea
9,645 Faro dce( Caribe, San Jose, Costa Rica
TIF
660% R. Moscow Moscow, USSR
9,675* R. Warsaw Warsaw, Poland
9,690 RAE Buenos Aires,
Argentina
§,700% R. Mostow Moscow, USSR
, 730+ R. Moscow Moscow, USSR
11,840* R. Warsaw Warsaw, Poland
1,890 R. Berlin Berlin, E. Germany
International
15,120 R. Warsaw Warsaw, Poland
15,140+ R. Moscow Moscow, USSR
15,3204 R. Australia Melbourne, Australla
15,335+ V. Free Korea Seoul, S. Korea
17,7955 R. Australia Melbourne, Australia
10:15 P.M. 4,925 R."Clubeu Lorenco Marques,
5,930* R. Prague Prague, Czechoslo-
vakia
5,980+ R. Bucharest Bucharest, Rumania
6,130* R. N. Espana Madrid, Spain
6,150+ R. Bucharest Bucharest, Rumanla
6,165 R. Budapest Budapest, Hungary
70

TIME (EST)  FREQ. STATION (CALL)  LOCATION
9,505 R. Cuitural, TGNA Guatemala City,
Guatemala
9,570+ R. Bucharest Bucharest, Rumania
9,630* R. Prague Prague, Czechoslo-
vakia
9,680%* R. Habana Cuba Havana, Cuba
9,690 RAE Buenos Aires,
Argentina
11,830* R. Habana Cuba Havana, Cuba
11,850 R. Erevan Erevan, USSR
17,880 R. Japan Tokyo, Japan
10:30 P.M. 6,037 FarToleceI Caribe, San Jose, Costa Rica
6,140 R. N. Espana Madrid, Spain
7,110+ R. Moscow Moscow, USSR
7,345* R. Prague Prague, Czechoslo-
vakia
9,540+ R. Moscow Moscow, USSR
9,630* R. Prague Praguel. Czechosio-
vakla
9,645 Faro chel Caribe, San Jose, Costa Rica
TI
9,730+ R. Moscow Moscow, USSR
1,705+ R, Sweden Stockholm, Sweden
11,840 R. Portugal Lisbon, Portugal
11,990* R. Prague Prague, Czechoslo-
vakia
12,050+ R. Moscow Moscow, USSR
15,140+ R. Moscow Moscow, USSR
10:45 P.M. 3,346 Zambia B. S. Lusaka, Zambia
6,037 Farro chel Caribe, San Jose, Costa™ Rica
7,200 R. Moscow Moscow, USSR
7,285* R. Warsaw Warsaw, Poland
9,580+ R. Moscow Moscow, USSR
9,645 Fa{rchdgl Caribe, San Jose, Costa Rica
9,680* R. Habana Cuba Havana, Cuba
11,760* R. Habana Cuba Havana, Cuba
1,815* R, Warsaw Warsaw, Poland
11,830* R. Habana Cuba Havana, Cuba
12,080+ R. Peking Peking, China
15,060+ R. Peking Peking, China
15,095+ R. Peking Peking, China
11 P.M 3,39 Rhedesian 8. C. Gwelo, Rhodesia
o 4,875 R. South Africa Johannesburg, South
Afrlca
4,95 R. South Africa Johannesburg, South
Africa
6,025% R. Portugal Lisbon, Portugal
7,150% R. Moscow Mcscow, USSR
7,200% R. Moscow Moscow, USSR
7,245 Austrian R. Vienna, Austria
9,505* R. Japan Tokyo, Japan
9,535% Swlss B. C. Berne, Switzerland
9,680 R. South Africa Johannesburg, South
Africa
9,700 R, Sofia Sofia, Bulgaria
9,730 R. V. Gospel, ETLF Addis Ababa,
Ethiopla
11,9354 R. Portugal Lisbon, Portugal
11:15 P.M. 3,285 R. South Africa Johannesburg, South
Africa
4,845 R. Botswana Gaberones, Botswana
6,025* R Lisbon, Portugal

11:30 P.M.

11:45 P.M.

~
b
+
=
=4
2.
z
o
w

11,935* R. Purtuga|
R. Lesotho
Nigerian B. C.
R. Clube

Berne, Switzerland
Oslo, Norway
Bangkok, Thailand
Moscow, USS
Johannesburg, South
Africa
Rome, italy
Moscow, USSR
0Osio, Norway
0slo, Norway
Moscow, USSR
Bangkok, Thalland
Lisbon, Portugal
Maseru, Lesotho
Enugu, Nigeria
Lutsncu Marques,

Deutsche Welte
R. N. Espana
Deutsche Welle
7,200 R. Moscow
7,2408 R. Moscow
7,3108 R. Moscow
Deutsche Welle
. Bucharest

. Moscow

. Habana Cuba
. Habana Cuba
. South Africa

P
=4
o PDIDD

Portugal
T15% Thal N. B S.
R. Tirana

R. Tirana

R. Peking

R. South Africa

11,905* Thai N. B. S.
1, 935# R. Portugal
IS 095 R. Peking

Electronics

iqu
Cologne, W. Germany
Madrid, Spain
Cologne, W. Germany
Moscow,
Moscow, USSR
Moscow, USSR
Cologne, W. Germany
Bucharest, Rumania
Moscow, USSR
Havana, Cuba
Havana, Cuba
Johannesbur9, South
Africa
Lisbon, Portugal
Bangkok, Thailand
Tirana, Albania
Tirana, Albania
Peking, China
Johannesburg, South
Africa
Bangkok, Thailand
Lisbon, Portugal
Peking, China

Illustrated
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CB Corner

By Len Buckwalter,
KQAS02

rl‘ HE 24th Precinct in New York City
once boasted the second-highest crime
rate in town. That’s not surprising since it
covers a wild area of teeming ghettos and
ritzy high-rises beside New York’s Central
Park. What's remarkable is that 35 neighbor-
hood CBers have invaded the station house
and set up a communications center right on
enemy turf. At least that’s what I believed
when I walked into the precinct one evening
to investigate what could be billed as a mar-
riage between a mongoose and a cobra.

“Citywide . . . a fight involving 12 persons
on the corner of 104th St. and First Ave.”
This message wasn’t crackling over the police
radio but was coming from a CB rig parked
in a corner of the station house. A CB oper-
ator logged the call from a CB mobile and
fed it into the police network to be assigned
a priority. If the message had been more
serious—a case of someone being assaulted
or a burglary in progress—the CBer in the
precinct house would have dashed into the
next room and delivered it directly to the
police radio dispatcher. Cops would have
been on the scene in seconds.

During ‘the next two hours the Citywide
call barked over the CB speaker a dozen
times. It’s the informal call of the New York
Citizens Emergency Radio Service, first CB
group in the city to establish a base inside a
police station. There’s plenty of action. They
handle some 400 calls a month on daily shifts
running from 4 p.m. to midnight. An antenna
50 ft. atop the station house affords good
signal coverage over most of the city. The
CB rig was donated by a manufacturer and
(here’s a surprise) a colinear antenna was pur-
chased and erected for the group by the
NYPD.

Most calls into the precinct originate from
CBers summoning help on Channel 9. The
Citywide network welcomes calls from any-
one requiring assistance and often services
other outfits—like a CB-equipped bike patrol
in the nearby park. By far, disabled cars
trigger the most cries for help. Next are auto
accidents. A sudden change in the weather
also spells trouble. Some 45 calls for help
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CB in the Big City

arrived during one dousing downpour. The
monitor on duty, with hundreds of phone
numbers in a special directory at his side, can
cope with anything from a sick animal to a
poisoning, or matters for customs officials
and the CIA.

Sometimes the scene is more like The God-
father than the Good Samaritan. Several
months ago two cops were assigned to guard
the residence of Manhattan’s Disteict Attor-
ney, Frank Hogan. The DA had received
threats on his life and the patrolmen were
parked in front of his home. When the cops
spotted a car going up a one-way street in
the wrong direction, they tried to intercept
it. As they approached the vehicle, a man in
the car aimed a machine gun at the two men,
fired and cut them down in the street. Criti-
cally injured, they were rushed to a hospital
and word of the event hit the police radio
in the 24th Precinct. CBers at the station
heard the message—there was an urgent need
for blood. An appeal broadcast on Channel 9
drew an overwhelming response. Donors
drove in from as far as Westchester, in the
next county.

Behind this extraordinary partnership of
cops and CBers is Bill Wahlin, a psychology
professor at a nearby community college.
Bill enjoys electronics as a hobby and has a
complete radioteletype receiving rig in his
home. When Bill got a CB license he saw
the medium’s great potential for public ser-
vice. He could also appreciate its seamy side.
Volunteer groups too often fall apart because
of internal rivalry and what Bill diagnoses as
a lack of an institutional base. The institution
he selected was the 24th Precinct. Bill pre-
sented the idea of internal CB monitoring
to the cops and a stroke of coincidence led
to its quick acceptance.

At that time the 24th Precinct was becom-
ing a model precinct—an experimental lab
the city could use to try out new ways of
reducing crime. One of the most important
of these developments was better police rela-
tions with the community. Bill rode into the
station on that wave and today his CB group

[Continued on page 104}
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Credit towards a Certified Electronic Technician
(C.E.T)) rating will be granted by the National
Electronics Association to ICS students upon
completion of the ICS C?reer Program in TV
Service/Repair.

72 Electronics Illustrated
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TV Servicing is a satisfying
career...andthe pay is great. Qualified
men are needed now to maintain the
¥ 93 million sets in U.S. homes. And
prospects for the future are even
brighter.

Now ... here’s an opportunity for you to prove to yourself
that you can learn TV Servicing . .. at home, in your spare time. ICS,
the world’s most experienced home-study school, will send you a
FREE Demonstration Lesson (complete with sample questions) if you
will merely fill out the coupon below and mail it to us.

In addition to your free demonstration lesson, we’'ll send you
...also FREE... a brochure that describes the 25” (diagonally
measured screen) MOTOROLA QUASAR II® Color TV chassis that
we include in our TV Service Training Program.

This chassis with automatic fine tuning control is ideal for
training purposes because it combines solid state devices with
vacuum tubes to give you both kinds of practical experience. All
parts carry Motorola’s two year replacement guarantee!

The QUASAR Il chassis comes to you in three basic sub-
assemblies... NOT AS AKIT... because we want you to learn how
to repair TV sets, not build them.

Our free literature also describes the fully assembled test
equipment you receive such as the Deluxe 5" Solid State
Oscilloscope, the tools and the learn-by-doing kits, all of the finest
quality.

And we’re going to tell you about eight other career
opportunities in Electronics and the ICS Career Programs that can
help prepare you for them.

r———————————————
All you’ve got to do is mail ' ICS School of Electronics Dept. AA206W 1
the coupon. Scranton, Pa. 18515
SEND |T TODAY! I YES, | want you to mail to me without obligation, the FREE
DEMONSTRATION LESSON and complete literature on the
I career program checked below. (Please check one.)
I (I Color TV Servicing JFCC License
[J Computer Maintenance a Communiqalions/
I [0 CATV Installation Broadcasting
I [ Telephony [] Hi-Fi Sound Systems
Since 1890 [ Industrial Electronics
School of Electronics |
Scranton, Pa. 18515 | Name___ Age
Canadian cesidents use above sddress for Address. ot BN
service from [CS Canadian Lid In Hawaij I
use Post Otice Box 418, Honcluty Clty — — .
Approved for veterans under the new Gl I y
bitt/ approved for federally insured (oans/ State _Zip o

Accredied by the AcCrediting Commission

of the National Home Study Councy l IS GEEE GIIN CINE GENE GENE GEED GIED GEND GEED GEED GEEE She GEEE e J
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By HERB COHEN

The E-Dipper

...Hams canuse it on VHF & UHF, Too!

HOUGH the Class E Citizens Band, up there at 220 mc,
is still in proposal form, Electronics Illustrated looks into
the future and presents the first Class E project.

It’s a grid-dip oscillator, one of those all-purpose types of
gear the CBer, or anyone else interested in this potentially lively
new band, will need to get himself established on Class E. A grid-
dipper can help the CBer tune his rig, make antenna adjust-
ments and do the chores every CB enthusiast faces before he
can punch the talk button.

Hams also will find our GDO a useful accessory around the
shack. Our grid-dip oscillator, dubbed the E-Dipper, operates
across three of the busiest VHF /UHF ham bands. One of these
bands, it happens, includes Class E CB. The E-Dipper’s highest

Electronics Illustrated
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The E-Dipper

band (400-450 mc) enables the ham to adjust
his UHF gear. This band is of particular im-
portance since no commercial dipper covers
this portion of the spectrum.

The E-Dipper is an inexpensive solution

Flg. 1—RF wiring seen above. Lead lengths
must be as short as possible. Perfboard is cut
to shape shown to make room for battery Bl.

BOTTOM

view @

Fig. 2—Leads with (') next to them go
to terminals having same letter but
minus () marking. Exception is D'
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Cc18,C19  Ji1 c7 Dl
> _] ) +
=4 TUNE] =
7 J2 f cs RS "
> M1
: % 3 :
Clhy 4T R6 3 =
! - . . = ci7 (oN]
Fig. 3—E-Dipper's wir. Ere 3\, ‘\O
ing diagram. Compare Q1 9 OSI
schematic with plctorial _E_‘ R2 Riore
on opposite page for o AANVY— A :.
exact lead placement. EWCasE [:GE‘
Lead lengths must be Q1 5 %
as short as possible, [ ' 1 i = BIT
Cut off Ql’s case lead i: cs R7 EER3 c8 10
before soldering tran- BOTTOM CZT SRt <
sistor to compenents. VIEW _L ; b
P - P
EBC = Gl T 2R 2R12
Q2 ci2 Cc13 Ccil4 Cci15
ae
l—_—%—w,—)l—[—)l—i ag
R83 R93Z RIOZ Tcxe
l PARTS LIST

| B1-—9.8 V mercury battery (Mallory TR-177)

Capacitors: 1,000 V disc ceramic uniess otherwise
noted

C1—3.3 uuf, 5% silver mica

C2—15 uuf

C3,C16—200 puf

C4, C17—0.001 pf

C5—10 uuf, 5% silver mica

C6—1.5-5.0 puf variable (E. F. Johnson 167-102-1)

C7—10 puf, 5% silver mica

C8—0.001 uf

C9—0.001 pf

C10—100 uf, 10 V electrotytic

C11-14—0.01 pf

C15—1 uf, 50 V electrolytic

C18, C19—4-30 upf variable trimmer

D1-—1N60 dicde

J1,J2—O0ctal tube pin jacks (see text)

L1-4—see text

L i

to the problem of trying to adjust gear with
a dipper at VHF or UHF frequencies, Ba-
sically, it spans three frequency ranges, ail of
which are of current interest to the ham.
Starting with the lowest, or 2-meter band, the
other popular frequencies covered are 220-
225 me (Class E) and 420-450 mc. All fre-
quencies are amplitude-modulated.

Our E-Dipper departs from standard GDO
design. This dipper uses a regenerative ampli-
fier instead of the more common oscillator/
wave-trap circuit. Reason is that sensitivity
and selectivity of the dipper can be varied
with pot R13 (Gain). The sensitivity of a
standard GDO is fixed and this can be a
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M1—0-50 ua. DC microamp meter (Lafayette 99R
50494 or equiv.)

Q1—Npn transistor (RCA SK-3019)

Q2—Npn transistor (Motorola MPS-2924)

Resistors: Y watt, 10% unless otherwise noted

R1-—470 ohms

R2,R6—150 ohms

R3,R5,R8-10,R12-—5,600 ohms

R4—12,000 ohms

R7—100,000 ohms

R11—1,000,000 ohms

R13—5,000 ohms, audio-taper miniature pot
with SPST switch

S1—SPST switch (mounteéd on R13)

Misc.—No. 10 copper buss wire, 4 x 3 x 134-in.
bakelite case and front panel, %-in. insulated
standoff, %-in. i.d. plastic tubing, knobs, perf-
board, etc.

problem around low-Q traps or transmitter
tank circuits. The selectivity of the E-Dipper’s
tank circuit also may be varied with R13 in
order to simulate a wave-meter.

How the E-Dipper Works. Heart of the
circuit is transistor QI. It is operating as a
conventional common-base, collector-to-emit-
ter-feedback oscillator circuit. This enables
maximum output power to be developed
across the highest frequency range. Capaci-
tors Cl and C2 form the RF feedback net-
work and power match for the oscillator.

All ground symbols in the circuit eventu-
ally connect to a piece of No. 10 copper buss.
Since this buss appears to be a high impedance

Electronics Illustrated
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}-_. 5/8_“4{ _J.ms".!
%/ r

Fig. 4—Wind coils to
dimensions as shown.
Capacitor soldered to
L4's leads is Cl9. See
text for winding data.

iy L
'r T i c8
/
- T 13/16"
ﬂ*» 3/4" _i?j
1 .
3/|4" =, o I ¥ | 9;16

L3
——| |——3/us"

L2

The E-Dipper

in the UHF range, the base of Ql must be
bypassed directly to jack J2 through capacitor
C3.

Part of the RF voltage appearing at Ql’s
collector is sampled via capacitor C7. The RF
voltage is rectified by diode D1 and is used
to drive meter M1.

Potentiometer R13 controls the collector
base current to Q1. In the fully clockwise
position, Q1 receives maximum voltage and
current and oscillates at peak strength. When
you back off the control until the meter reads
about two-thirds full scale, the E-Dipper
simulates a conventional grid dip.

If the control is turned back until the meter
reads about 20 on the scale, the circuit be-
comes a very sensitive wave meter. Tran-
sistor Q1 is still oscillating very slightly, mak-
ing it very sensitive to any RF in the vicinity.
The oscillation cancels the losses in the plug-
in coil assemblies, giving the meter a very
sharp Q and high sensitivity.

Transistor Q2 is a phase shift oscillator

Fig. 5—Class-E band is colored area of dial.
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circuit. Output frequency is set for about
1,000 cps. This audio oscillator produces a
clean sine wave which is coupled to the base
of Q1 via components C11, R7 and R2. Re-
sult is a clean 1,000 cps signal modulating
the RF waveform.

Building the E-Dipper. Sacks J1 and J2,
the coil socket pins, dre cannibalized from an
old octal tube socket. They are the wrap-
around variety and are soldered directly to
variable capacitor C6. Line up the pins so
they are spaced exactly 3/16-in. apart. They
will eventually slide into a couple of holes in
the plastic case.

Once capacitor C6 is mounted to the perf-
board and the pins mounted to C6, wire
the RF circuit. A No. 10 piece of buss wire
serves as ground. It is 134-in. long and is
fitted to the bottom edge of the perfboard.

All RF wiring around transistor Q1 must
be made as short as possible. The transistor’s
leads must be especially short. The collector
of Q1 should be soldered directly to the tab
of J1, with a lead length of less than Y-in.
Cut off the case lead of Q1 before mount-
ing it.

Next step is to wire the phase shift oscilla-
tor. Though wiring is not critical, keep the
leads of capacitor C16 as close to the base
and the emitter of Q2 as possible.

Since the tuning capacitor’s shaft is too
short, a 3s-in. dia. plastic sleeve is epoxied to
the shaft. Attach the knob to it after assem-
bly. This piece of plastic not only extends the
shaft but also decreases stray capacitance.

Final step is to connect meter M1 and
mercury battery Bl into the circuit. Then
cement the frequency dial scale (Fig. 5) to
the cabint. Adjust capacitor C6 for full
mesh. Then mount the perfboard into the
cabinet with a % -in. insulated standoff. Place

[Continued on page 98]
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EI's Hi-Fi Contest

$200 First Prize goes to R. lozzo, Mt, Vemon,
N.Y.. for an elaborate conventional hifi layout.

$50 Third Prize is won by Richard Packer, Salt
Lake City, Utah, for an ingenious hi-fi coffee table.

UR new Hi-Fi Contest begins in this is-
sue with the first group of cash-prize
winners. Because of a magazine’s far-ahead
publishing schedule, the prize installations
were chosen from only a small group.
However, we believe these four entries
represent some of the criteria we are trying
to employ in choosing prize-winning hi-fi
installations. The sheer mass of equipment
and money spent on audio gear should, we
figure, be largely ignored. Otherwise, it be-
comes a matter of who has the most money.
Instead, we look with favor upon instal-
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$100 Second Prize is awarded to Robert Johnson of
Bethany, Okla.. for compact rec-room installation.

$25 Fourth Prize is awarded to C. A. Simmons,
Bakersfield. Calif., for a novel treasure-chest stereo.

lations which obviously have been the object
of much thought and ingenuity by the owner.
Thus, an unusual setup that is pleasing to the
owner may get the nod over one that looks
like a listening room at an audio store.

To enter your installation in our contest,
send us one or more good black-and-white
photos (8x10s preferred), a list of your
equipment and a description of what you’ve
done. Pack the pictures well to avoid dam-
age. We will return unused photos. Mail your
entry to: EI's Hi-Fi Contest, 1515 Broadway,
New York, N.Y. 10036. -§-

Electromnics Illustrated


www.americanradiohistory.com

Hi-Fi Today

By Robert Angus

EADERS will recall the bitter battles
between CBS and RCA over the long-
playing record vs 45-rpm discs and over rival
systems for color TV. Corporate prestige was
at stake and no holds were barred. History
will record that CBS won the record battle—
though it took nearly ten years to do so—
while RCA walked away with the color TV
honors.

Now they’re at it again. The latest con-
test over four-channel records is regarded by
each side as the tie-breaker. For the short
term, CBS is the obvious winner with its
SQ system of matrixed four-channel sound.
Just about every major manufacturer of
stereo receivers and amplifiers has at least
one model with a built-in SQ decoder. The
system has become so popular (in less than
a year) that some manufacturers touting their
own matrix systems either have modified
their own equipment (as Electro-Voice has
done) or have a two-position, four-channel
switch on their equipment—one for their own
system, the other for SQ.

Columbia Records, meanwhile, has culled
its catalogue for best-selling albums by artists
like Santana, Blood Sweat & Tears, Leonard
Bernstein and others, and has persuaded in-
dependent labels like Vanguard to go along
with the SQ system. In terms of numbers of

records sold, SQ has long since passed Sansui
and Electro-Voice.
Now RCA enters the scene with a discrete

Combination record changer and discrete four-
channel demodulator plus cartridge, Model 4VC-
5244, made by JVC America, will cost $189.95.
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Matrix or Discrete
4 Channel?

four-channel record. RCA, along with Pana-
sonic and JVC (the latter actually developed
the discrete system in Japan), first took the
wraps off the record late last year. At that
time, they hinted that it would be several
months before all the bugs were ironed out.
Now, say JVC and Victor, the bugs are out
and the records are ready to go.

. Because of the mechanics of the hi-fi
component business, this means that if you
want to play back an RCA record—assum-
ing you can find one by the time you read
this—you’ll have to buy the equipment from
Panasonic or JVC. Nobody else has any.
Fortunately for you, JVC has been selling
playback equipment in Japan for the past
year or two, so there really are some de-
coders and receivers built for the system. At
the same time, the rest of the industry will
be pushing SQ for all it’s worth. It’s simply
too late for most American manufacturers to
include a multiplex decoder for the RCA
system in this year’s product line, even if
they wanted to.

RCA and JVC will have to wait until next
year to test their system in competition with
CBS. Meanwhile, RCA’s record company
promises to build up a library of records to
rival CBS, and JVC presumably will be try-
ing to prove to the trade and to audiophiles
that bugs like degradation of the four-channel
signal and problems with broadcasting the
discs over stereo FM stations have indeed
been solved. If they’re successful, next year’s
components from Japanese and American
manufacturers may feature a multiplex de-
coder instead of—or in addition to—the SQ
circuitry.

It’s worth noting that in the LP-45 battle
of 1948-1951, RCA was the largest record
company, with most of the desirable artists.
Columbia was in second place. By lining up
support from just about every independent
record company, however, Columbia carried
the day for the LP. Now Columbia is on top,
both in terms of record sales and big-name
artists. RCA isn’t even second—which means
the company will have to try very much

harder. *
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ATV Antenna System That
Lasts & Lasts & Lasts

HAT happens to old TV antennas? Un-

like old soldiers, they don’t just fade
away. No, they tend to hang around—some-
times in shreds from a chimney mast, un-
fortunately. And with TV coming up on a
quarter century of intense popularity, there
are a lot of old antennas on the housetops
of the world.

We set out to put together a TV antenna
system that would give maximum usefulness
during the longest life possible. The result
is a broadband VHF/UHF/FM setup with
a respectable amount of gain for primary
viewing areas and the near fringes that should
still be going strong when television is begin-
ning to run golden-anniversary programs.
Equipment from several manufacturers was
used, nearly every piece having some special
characteristic to recommend it.

The problem at the top of any system is
corrosion, particularly in areas where the air
contains a lot of salt. Antenna components
made of ferrous metal tend to rust and fall
away. The oxidation process on aluminum is
slower, but thin-gauge parts do eventually
pit badly and weaken. A first step to longer
life is to select an antenna with the heaviest-

gauge aluminum available. Even better re-
sults are possible with gold-anodized ele-
ments (and as many related components of
plastic as possible). We went even further,
however, and selected an antenna made of
fiberglass and thin foil conductors made by
the Shakespeare Co. of Columbia, S.C. This
rig, called the Model 426, has been turned
out in limited numbers for use in high-corro-
sion areas such as coastal New England. The
426, which has moderate gain, sells for $60
to $80 (discounting being what it is) and
probably will be around when the houses
holding it up have become bug food.

Moving on down, we chose a heavy-gauge
steel mast over aluminum. Steel may rust but
it holds up better against twisting, turning
and bending forces. Our mast and chimney
straps came from Lafayette Radio.

Most rotor systems today are pretty rugged
affairs. We wanted one with simple controls
and minimum whip and backlash action so
we chose the AR-33 made by Cornell-Du-
bilier Electronics. We found the AR-33 to
have good mechanical action but at the same
time it’s light enough to be easily handled
on the roof. There are bigger rotors with

Cross and conical elements are laid out and then
assembled in fiberglass antenna by Shakespeare.

The antenna has been assembled in photo below.

Fiberglass and foil conductors make for long life.

Electronics Illustrated
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Lo ~ CLOSET IN  FIBERGLASS ANTENNA
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TV cmtenna system designed to last for many years led to this kind of a layout in an old New England
house of two stories, attic and basement. Setup would be somewhat different In other kinds of home designs.

enough power to turn a house around but
they are used mainly to hold up large ham
arrays—and they weigh enough to give you
a hernia.

Everyone seems to agree these days that
for the biggest and cleanest signal at the TV
set, coax downleads and matching trans-
formers are called for. Qur choice was RG-
59/U coax with a nominal impedance of 75
ohms (though you may see a listing of 72,
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73 or even 70 ohms) and again it was a
Lafayette product.

Since TV antennas have an impedance of
300 ohms, it is necessary to have a 300/75-
ohm transformer at the antenna and a 75/
300-ohm transformer at each TV or FM re-
ceiver. We installed the outdoor 300/75
transformer from the Winegard Co. on the
antenna’s boom as close as possible to the
connecting points. The transformer (T-28M)

Photo at left shows inside of attic; coax and
rotor cable come through wall, connect to booster.

Seen from outside (below) coax and cable form drip
loops ouiside attic; plastic tube goes through wall.
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Two Antenna Systems: Old vs New
™ Signal Strength (:V)

: New System Old System

i pix | sound pix | sound

2 12,200 | 8,000 | 7,000 ; 3,600

! 4 6,000 | 6,800 | 2,500 | 3,250

I 5 12,000 | 6,000 | 6,000 | 4,500

7 5,000 | 2,500 | 3,000 | 1,100

9 6,000 | 6,000 | 1,800 | 1,700

1 5,500 | 3,400 | 1,400 | 1,700

13 3,500 ; 2,250 | 1,200 | 1,100

ATV Antenna System That
Lasts & Lasts & Lasts

has a snug rubber boot but we also daubed
liquid rubber on the seal edges because it’s
exposed to moisture, wind, ice and the other
baddies, and replacement means taking down
the whole antenna.

1. Checking Comell-Dubilier rotor and control.
2.75/300-chm JFD transformer on back of TV set.
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For a signal amplifier and distributor, sev-
eral choices are available. For instance,
there’s a wide sélection of mast-mounted am-
plifiers. However, we were looking for maxi-
mum life with minimum service so we chose
an indoor model, Winegard’s BC-782, which
is an 82-channel booster-coupler. The BC-
782 has an impedance of 75 ohms to match
the coax we were using, offers a gain of
6.5db and feeds four TV or FM receivers.
Its solid-state circuitry means a long and
trouble-free operating life (we trust) up there
in the attic. The temperature around it in
summer never gets to great heights (over
85°), which is fortunate. Neither tube nor
transistor models can stand up to high temper-
atures for long and a really hot attic usually
means moving the booster farther down the
line to a closet or some other living area of
the house.

The selection of equipment from there on
down was pretty obvious (coax, 75/300
transformers at the sets, etc.), with one ex-
ception: we decided to run the coax directly
to the sets in all but one case rather than

[Continued on page 95]

3. Reading signal strength with Jerrold 718 meter.
4, Outlet in floor couples coax and rotor cable.

Electronics Illustrated
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( The El Ticker )

\A

CCORDING to figures released

by the Electronic Industries

Association, imports of color

television sets in a particular

month early this year were 77.9

percent above the figure for the
same month last year.
* * *

Manufacturers of electronic
equipment recently polled by the
EIA say they back legislation
currently being considered by
Congress which would set up a Na-
tional Metric Conversion Board
whose job would be to convert
measurements in the U.S. to the
metric system. Big incentive for
manufacturers is prospect of
more Sales abroad, where most
countries do use metric system.

* * *

Whatever be the plans of the
FCC, the EIA wants to look into
the problems of transmission of
four-channel FM broadcasts to
see what can be done to establish
performance standards. EIA ex-
pects to conduct the study with
the help of the FCC and National
Association of FM broadcasters.

* * *

Don't hold your breath, but new
FCC study of Citizens Band radio
may be around the corner. Com-
plaints are coming fast and furi-
ous while FCC's hands are tied.

* * *

FCC is holding hearings on a
proposal for a domestic satel-
lite service which would permit
all qualified applicants to own
and operate domestic communica-
tions satellite systems. General
expectation is, there will even-
tually be four systems (not in-
cluding international systems
already in use). Categories of
these systems would be telephone
usage, international common car-
rier, data transmission and

September, 1972

television broadcast. Should

these services link up to expand-

ing cable television (CATV) op-

erations, a whole new world of

home services could be coming.
* * *

FCC has allocated seven pairs
of frequencies in the 460-mc band
to improve services for emerg-
ency medical communications.
Such services telemeter a pa-
tient's vital signs—such as an
electrocardiogram—through an
ambulance telemetry unit to a
hospital so doctors can commni-
cate instructions immediately.

* * *

Electronics division of North
American Rockwell Corp. (NRMEC)
will start delivering electronic
mini-calculators this June to
Sears Roebuck, Lloyds of Cali-
fornia and other consumer out-
lets. Machines will be sold under
customer labels, but are based on
advances made recently by NRMEC
in liquid-crystal technology
and large-scale integrated cir-
cuits.

* * *

Prices of monochrome televis-
ion receivers may go up substan-
tially if new ruling by the FCC
regarding TV tuners is imple-
mented, according to some con-
sumer electronics manufactur-
ers. Major complaint is that the
FCC, when requiring 70-position
TV tuners having detent for both
VHF and UHF channels to be in-
stalled in all sets after July 1,
1974, also required that receiv-
ers be equipped with circuits
for automatic frequency control
(AFC)—seldom included up to now
in monochrome sets. Should AFC
become mandatory, manufacturers
say they'll take small b&w sets
off the market and raise prices
of the rest.-§-
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El Kit Report

riggered

Sweep Scope

A S a general rule, oscilloscopes built from

kits have minimal pretentions to life in
the laboratory. They can be useful to the
experimenter and the serviceman but they
don’t as a rule run with the Ferraris and the
Lotuses of their tribe.

Heath’s new 10-103 kit scope is an ex-
ception to the rule of thumb we just reeled
off. This instrument is the peer of much of
the high-high-price lab gear being sold today.
Which helps to explain why so much atten-
tion was lavished on it after its arrival in EI's
lab. When Heath introduced this S-inch rig
we really wondered whether as a kit it could
meet its impressive list of specifications. On
paper, at least, the I0-103 looked good and
maybe it was the answer to every electronics
experimenter’s dream of owning a low-cost,
high-quality scope.

The I0-103 didn't disappoint us. This in-
strument met—and exceeded—every spec set
forth by Heath. Just for openers, stated fre-
quency response is from DC to 10 mc, plus
or minus 3db. That’s for at least 3-cm deflec-
tion. For input signals that yield 6-cm de-
flection, Heath states that the I0-103’s fre-
quency response is DC to 8 mc, *3db.

We did not expect this $229.95 kit scope
to knock out ruler-flat DC-to-13-mc re-
sponse with only 3-cm’s worth of deflection.
With a 6-cm signal fed into the BNC-type
vertical input jack, overall response was DC
to 10 mc within 3db.

Many criteria are vital to the successful
operation of a scope. When all is considered,
frequency response doesn’t mean a thing if
the scope has an ineffective sweep circuit.
The I0-103 has a topnotch deflection setup
that rivals that of the $2,000 scope we used
to test the 10-103.

Besides being triggered, the IC-based
sweep circuit is switch-selected over a seven
decade range. Sweep speed can be varied
from 100 milliseconds to 100 nanoseconds
per centimeter. Furthermore, a horizontal
expansion control lets you magnify the signal
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Heathkit 10-103

seen on the screen to twice normal size. So
the Heath I0-103 really has 14 ranges overall.

Triggering modes can either be set to auto
or normal positions, plus- or minus-going
inputs, AC or DC and internal or external
triggering. Overall accuracy of the time base
is 2 percent, against 5 percent as stated by
Heath.

Actually, the triggered timebase feature
of the 10-103 is almost reason enough to
make a hobbyist shell out for this scope. A
triggered-sweep scope means that, if you're
a ham, SSB output and frequency measure-
ments can be made directly in the shack with-
out extra gear adding to the complexities
or expense.

This scope also is an invaluable item to
have when you work on hi-fi. Couple it to the
output of an audio amplifier and feed the
amp with a swept-tone audio signal. The

Both high- and low-voltage power supplies are
requlated. Fin-like structures are heat sinks.

Electronics Illustrated
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bandwidth of the hi-fi rig is immediately
made apparent on the scope’s screen. Fact is,
swept-audio tests are impossible to make with
an ordinary recurrent-sweep scope.

The biggest difference between triggered-
and the older recurrent-sweep scope is the
ability to measure the frequency of an input
voltage directly from the face of the grati-
cule. This means that comparing input fre-
quencies to standards via lissajous patterns is
a measurement technique of the past. Merely
count off the number of graticule divisions
a complete waveform spans and multiply by
the sweep setting. Reading frequency on the
I0-103 is like reading volts, ohms or amps
on a VOM.

Though the Heathkit 10-103 is a good per-
former, it required some troubleshooting on
our part to achieve the figures mentioned. A
power transformer with an open high-voltage
secondary winding was supplied with the kit.
A bad zener diode and open timing capacitor
also were wired into the circuit before all
three defective components were discovered
during the alignment procedure.

At first, this didn’t look like an easy kit.
After all parts were taken out of the boxes
and bags and checked against the parts list,
we found there was a total of 56 transistors,
44 diodes and one IC. All these, plus other
componentry have to be mounted on four
circuit boards and the chassis. We originally
thought that the 10-103 was for the inter-
mediate- or advance-level hobbyist.

But a person having no knowledge of elec-
tronics could, we came to believe, tackle
portions of this scope kit. After learning the
color code and reading the instruction man-
ual and kit-builder’s guide, we turned loose

Standoffs secure vertical amp to chassis. At
tenuator pc board is attached to front panmel.
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Both power transformer and crt are magnetically
shieldad from circuit via large metal enclosures.

a novice who wired all components to the
four circuit boards without a hitch.

After the four boards (power supply,
vertical amplifier, attenuator, and combined
horizontal amplifier-timebase) are wired, the
main chassis wiring is completed. The ma-
jority of chassis components are mounted
and interconnected to the front panel. A
prewired and laced cable harness comes with
the 10-103. This shortens construction time
and also makes it more difficult to make
wiring mistakes.

All of the wiring steps outlined by Heath

[Continued on page 99]

Bottom pc board holds sweep generator, hori-
zontal amp. Prewired harness saves wiring time.
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Good Reading
By Tim Cartwright

ROM McGraw-Hill Inc., long a leading

source for intermediate and advanced
electronics texts, two books worth noting.
One is Solid-State Electronics Concepts by
John 1. Matthews (406 pages, $8.95), the
other is Instruments and Measurements for
Electronics by Clyde N. Herrick (560 pages,
$13.95). The Matthews book is a down-to-
earth treatment of such topics as DC and AC
circuits, diodes, transistors, FETs and typical
applications. The presentation, which in-
cludes in each chapter a summary of con-
cepts, glossary, references, review questions,
plus problems and answers, seems to make it
perfect for home study.

For those involved in servicing, experi-
menting or any kind of work that involves
test gear, Clyde Herrick’s book is a must.
While it offers only limited information about
troubleshooting procedures and applications
of test instruments, it does offer excellent de-
scriptions of how the gear operates and de-
tails about circuits. VOMs, VTVMs, bridges,
scopes, generators, transistor testers, DVMs
—they’re all there.

Now that I've applauded some basic texts
for beginners, I'd like to mention the latest
in the series of superb RCA manuals. It’s the
Solid-State Power Circuit Designer’s Hand-
book (SP-52, $7.50). If you’re an experi-
menter or other ampere-pusher, this 704-
page powerhouse could surpass your wildest
expectations. You won’t find delicate receiv-
ing circuits here but rather brute power sup-
plies, control systems, ultrasonic equipment
and automobile ignition systems. The text
grips each circuit, tells how it works, what
it’s made of and how to design one. If this
handbook isn’t in a local store, you can order
it from: RCA Solid-State Div., Box 3200,
Somerville, N.J. 08876.

Think Mallory, and capacitors, batteries
and resistors come to mind. It’s a surprise
to learn that the company’s latest catalog
covers some 10,000 items. Besides offering
many electronic components for project-
building, Mallory has new items like security
systems, cassette recorders and recording
tapes. The Mallory General Catalog, which
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Books, Pamphlets,
Booklets, Flyers,
Bulletins and
Application Notes.

describes them all, should be available from
any distributor that carries Mallory products.

The more you tell, the more you sell, so
goes the salesman’s old saw. General Electric
has decided to tell all in its Nickel-Cadmivm
Battery Application Engineering Handbook.
The company believes it’s the first compre-
hensive report on these cells. The manual is
a bargain if you intend to select a ni-cad for
a project, or design one into a new product.
Coverage is exhaustive—ranging from theory
and cell construction, to selection and appli-
cation. The word engineering shouldn’t put
off the hobbyist because the text is written
for newcomer and seasoned hand alike.
Copies are available at $2.50 each from:
Battery Products Section, General Electric
Co., Box 114, Gainesville, Fla. 32601.

Some writers of books for electronics ex-
perimenters are as about as close to their sub-
ject as an ulcer patient is to a hot pepper.
Not so with Jim Ashe, whose new book is
Electronics Self-Taught With Experiments
and Projects. (TAB Books, $4.95). He de-
livers hard-hitting information on setting up
a home lab, laying out a workbench and
lighting it. He offers valuable tidbits on handi-
est hardware sizes and parts assortments.
Some advice, though, is controversial. Mr.
Ashe is utterly opposed to soldering guns and
recommends irons controlled by a Variac.
He urges an oscilloscope with triggered sweep
—while many hobbyists have yet to acquire
the simplest service-type scope. He's also on
shaky ground when he says, “A voltage regu-
lator (to stabilize the AC line feeding your
workbench) has more going for it than an
impedance bridge or a sweep generator.”

Since most test equipment tolerates al-
most any line-voltage swing in most localities,
Mr. Ashe must be getting his juice from
Afghanistan Alternator and Treadmill. He
also takes a vicious swipe at QST magazine
by calling their construction projects “froz-
en,” then intimating that the more beautiful
they look, the worse they perform. The op-
position might say QST projects often work
better than a brick outhouse (and that’s a

compliment)! +
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The
Ham Shack

By Wayne Green
W2ZNSD/1

=

HE Electronic Industries Association is

keeping up a brave front, assuring every=
one that its proposal for 80 new CB channels
in the present 220-mc amateur band is a sure
thing. But amateurs aren’t at all convinced
and are getting set for a real fight.

There has been relatively little ham activ-
ity on 220 in past years for a number of
reasons . . . lack of military surplus equip-
ment for these frequencies . . . lack of com-
mercial gear such as mobile FM transceivers
for business . . . lack of equipment designed
for the amateur . . . severe power limitations,
and considerable radar activity in the band—
making much of it useless in large parts of
the country.

It is interesting that the revival of interest
by hams in 220 has coincided with the plot
by the EIA to turn it into a big moneymaker
for manufacturers who see the Citizens Band
as a source of enormous profits. The rapid
growth of 146-mc FM tipped the scales.
Fact is, the FM part of the 146-mc band is
not just full, it’s overflowing and room for
expansion is desperately needed. Only 220
mc holds promise for growth. If amateurs
lose even part of this relatively narrow band
(it’s one-sixth the width of the next higher
band), it could have serious consequences.

Through a series of FM symposiums being
held across the country, FM amateurs and
repeater operators are being alerted to the
seriousness of the situation and are being
offered a constructive counter-offensive. The
basic theme: 220, Use it or Lose it. At the
eastern symposium, users of over 50 repeaters
pledged they would set up repeaters on 220
mc as soon as possible. The first repeater went
into action a few days after the symposium.
A few weeks later, a Midwest symposium
was held and the 43 repeater groups repre-
sented there also agreed unanimously to set
up 220-mc repeaters quickly.

In a few weeks, a third symposium will be
held in California. It is hoped that 100 per-
cent cooperation again will be the order of
the day. If between 500 and 1000 220-mc¢
repeaters are on the air by this fall, it will
be exceedingly difficult for the FCC to go
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The Chips
are Down on 220!

along with the EIA proposal, no matter how
strong lobby pressures in Washington are on
the Congress . . . and they are strong. Money
talks in Washington and there seems to be
plenty of CB money. CB manufacturers are
thinking of selling about $500 million in
equipment for the new band every year.

It’s interesting to note that CBers do not
want 220. In our opinion, at least. It is only
the manufacturers, looking for big profits,
who are trying to take the band away from
amateurs. There is no skip on 220 . . . which
takes away a lot of the fun. Direction finding
is infinitely simpler there, which means that
CBers will have to buy those $20 licenses
which many of them have been skipping for
the last couple of years.

The shortage of equipment for 220 is about
over. Three manufacturers already have
introduced very nice 220-mc transceivers.
These rigs will sell in the $220-$300 range
and they’re quite similar to the present 146-
mc FM transceivers. Several other manufac-
turers are working round the clock to have
models available for 220 by fall.

The first 220 rig announced is made by
TPL Communications of Hawthorne, Calif.
The AM/FM transceiver will sell for about
$220, will have crystal-controlled channels
and a tunable receiver and transmitter—the
best of both worlds. It is being marketed
through Henry Radio as the Tempo Model
220. The driving force behind TPL is Tom
Litty, K6RAD. Tom designed and builds the

Tempo VHF power amplifiers.

Ed Clegg, W2LQOY, the man behind the
Clegg Division of 1SC, returned from the first
FM symposium to start work on a 220-mc
transceiver. At the second symposium, he
had a sample in hand and promised produc-
tion several weeks later. His unit has many
interesting features and will cost $300.

Engineers in Japan have not ignored the
fight for 220 and several rigs are in the offing.
The first to arrive is made by the same com-
pany which makes the Market Luxury 2-
meter FM rig and will be marketed by Drake.
Standard and SBE are expected to have simi-
lar units soon. +
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Let Bell&Howell Schools

help you prepare for a profitable
electronic communications
business of your own!

Announcing a unique, at-home training program that starts you
on your way to a successful business —servicing two-way radio systems

for planes...boats... fleets of taxis and trucks!
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Two-way radio communications is one of the all three. (See FCC License Guarantee on
fastest-growing, most lucrative fields in elec- attached card.)

tronics today. Almost two million commercial Find out more about this exciting new
two-way radio systems now serve as vital Bell & Howell Schools program. There's no

communications links for trucks, planes, boats obligation.
and taxies. And the FCC requires each system
to have its equipment serviced regularly by a
licensed technician. That's where you come in.

To get ready for a business of your
own in two-way radio, you need: 1) career-
oriented training; 2) FCC License; 3) “‘hands
on' experience with commercial-grade equip- Al : AXNN
ment. Bell & Howell Schools offers a unique ’:l‘\\\\‘
new at-home training program that gives you T = ;—)'
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The new at-home training program that gives you
“hands on” experience with $1,500.00 worth of actual
commercial-grade equipment —right in your own home!

Knowing how to put an amateur radio kit
together won't help when you're “on the job"
—servicing two-way radio systems for aircratft
or advising trucking companies about their
land-mobile communications system. For that,
you need "*hands on’ experience with the real
thing. This new Bell & Howell schools learn-
at-home program gives you just that.

Use a genuine commercial band FM
transceiver. Test it for frequency, modulation
and power output using sensitive professional
instruments—right in your own home—as you
prepare for a brighter future.

Bell & Howell Schools has helped
many thousands of people prepare for careers
—and businesses of their own—in electronics.
You can have absolute confidence in the
training you get.

Expert instructors at Bell & Howell
Schools plan each program to answer a single
question: '"What qualifications will you need to
take advantage of actual career opportunities
in electronics?’* They then build each program
to give you those exact qualifications.

HERE’S THE EQUIPMENT YOU'LL

WORK WITH AT HOME

Commercial-band FM transceiver . ..
exactly the kind of two-way radio you'll.service
throughout your career.

Deviation meter . . . model favored by
many working technicians to check modulatior
of transmitted signal.

Frequency meter . . . highly sensitive
instrument used to check signal frequency
within precise tolerances established by
government standards.

Power output meter . . . meter used
almost universally by trained and Jlicensed
technicians to check power output—or wattage
—of signal.

Alignment generator . . . a custom-
designed unit you use to generate test signals
for transceiver alignment.
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FCC REGULATIONS GIVE YOU THE

OPPORTUNITY TO START YOUR

OWN BUSINESS

The Federal Communications Commis-
sion requires that all commercial two-way
communications systems be checked and
serviced by a licensed technician at regular
intervals.

As a Bell & Howell Schools graduate,
you'll have the technical know-how you need.
With your FCC license, you can go out and
eventually build your own business—signing
contracts with companies that use two-way
radio. FCC regulations could mean security
and regular income for you!

BELL & HOWELL SCHOOLS OFFERS

YOU THESE SPECIAL ADVANTAGES:

Help Sessions Scheduled regularly
every few Saturdays at the Bell & Howell
Schools and in many other cities throughout
the U.S. and Canada. Top instructors give you
personal help and guidance.

Transfer Privileges After completion,
you can transfer to any of the resident schools
for more advanced study, if you wish.

Lifetime National Placement Service
Helps you locate a job any time after you
complete your program.

Veterans’ Benefits We are approved
by the state approval agency for Veterans'
Benefits.

Student Financial Aid We are an
eligible institution under the Federally Insured
Student Loan Program.

EXCLUSIVE ELECTRO-LAB®—

YOURS TO KEEP

To make sure you get practical
experience with instruments used daily by
professionats, we've integrated into your
program three precision instrument kits you
assemble yourself and keep:

Design Console Use this to rapidly
“breadboard"’ circuits without soldering.

Oscilloscope Offers bright, sharp
screen images, 3-way jacks for leads, plugs.

Transistorized Meter Registers
current, voltage and resistance.

FOR FULL INFORMATION,
MAIL THE ATTACHED CARD TODAY!

DeVRY INSTITUTE OF TECHNOLOGY
B Ben

BELL & HOWELL SCHOOLS

4141 Belmont Avenue, Chicago, tilinois 60641 401
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Coler TV Troubles

Continued from page 61

supply. I looked. They were both charred.

It was a classic case of the RF amplifier
tube shorting out and burning up the resistor
in the B+ leg. Two new resistors and a new
tube restored all.

Lacks the Basics. My next-door neighbors
are gift givers. If they happen to be in a store
and see something appropriate for a friend
they’ll buy it and present it as a gift. When
their TV went on the blink I was kind of glad.
At least now I could do something for them.

The symptom was no Y signal (lumin-
ance). The sound was good but only a smeary
color picture was displayed. There are four
components in every color TV picture: a red
signal, a blue signal, a green signal and the Y
signal which makes up the b&w picture.

The Y signal has all the required fre-
quencies to display a good b&w picture. Since
the frequencies of the color signals are re-
stricted they only fill in the b&w picture with
color. Color signals are unable to construct
a whole TV picture. When the Y signal is
lost, the colors remain but are smeared.

In the color picture tube there are separate
control grids in each electron gun for the
three primary colors. The Y signal from
the video circuits goes into all three cathodes
simultaneously. If the Y signal should be
absent, signal injecting can pinpoint the de-
fective components in short order.

I brought over my flying-spot scanner from
next door and began injecting. First setdown
point was the cathode input to the CRT.
Often a heater-to-cathode short in the CRT
causes loss of Y signal. This wasn’t the case
here. When I touched down on the cathode
a good b&w picture appeared.

I moved back into the Y circuits and began
hitting one component after another. First a
coupling capacitor, then a series resistor,
then the delay line, etc. A good Y display
kept reappearing.

I reached the plate of the video amplifier,
then the control grid . . . still a good picture.
Next came the video driver. The collector
came through okay but when I hit the base
of the transistor the picture disappeared.

I unsoldered the transistor and resistance
measurements revealed the base-to-collector
path was open. A new transistor revitalized
the TV and the favor to my friends made

my day. +

September, 1972

Antenna System That Lasts

Continuved from page 84

trying for wall outlets. The outlets are neat
and handy but in an existing house it is diffi-
cult to snake either coax or twinlead in be-
tween the studs and to the electrical boxes.
In our case, we did mount one box in the
floor, behind the most-used TV set, which
offers coupling for both the coax line and the
five-wire rotor cable.

The antenna itself is folded out (in our
case, with the fiberglass model, we worked
with the individual elements) and mounted
on the main mast. The rotor is mounted on
a stub mast that gets the rotor just above the
chimney (putting the weight as low as pos-
sible). The top bracket of the rotor, which
comes off, then is mounted on the bottom of
the main mast and, finally, the two halves of
the rotor go together and you have a kind of
a Christmas tree with coax and rotor cable
dangling down like spaghetti.

The rotor and its control are preset by you
to a particular direction (such as north) and
then you point the antenna in that direction
when you mount it. Thus, north at the con-
trols downstairs also means north at the top.
Some kind of through-wall tubing (we used
Javex Tenna-Tube) is advisable to get coax
and rotor cable through and into the attic.

Inside the attic, we cut a BX cable and
installed a drop line and outlet box to power
the booster/coupler, which we placed on the
wall near the entry tubes. Unless you use
splitters farther down the line to divide the
signal between sets (and thus weaken it), you
must run individual coax lines from the am-
plifier’s outputs to each set.

Coax takes careful cutting and stripping
before connectors are installed at the ends.
The job is not difficult but requires patience.
We used a cable cutting and stripping tool
and a ferrule crimping tool from Winegard.

As a last step, the mast should be grounded
as lightning protection. We used heavy alu-
minum wire running to a copper stake driven
into the ground as far as we could get it—
which was about 4 ft.

By the way, the system works. Our chart
shows signal strengths we were getting with
our old sirgle-conical antenna and what
we’re getting now. In short, now is better.
The figures were obtained from Jerrold’s
Model A.LLM. 718 antenna-installer’s meter.
which we found exceptionally sensitive. —G»
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One-IC Signal Tracer

Continued from page 35

you need to track down the signal. It's built
in one package, and has a high-gain, high-
input impedance amplifier with an RF probe,
audio probe and built-in power supply.

Our signal tracer basically consists of gain
control R1, emitter-follower amplifier QI
and integrated circuit IC1. The overall input
impedance is approximately 280,000 ohms.
The IC power amplifier is rated for a maxi-
mum of 1 watt output into 8 ohms.

The RF probe consists of DC blocking
capacitor C8 and diode detector D1. The
capacity of the shielded cable serves as the
RF filter. This assembly must be built in a
shielded probe to avoid capacity-induced
hum pickup from the user’s hand. The audio
probe consists of capacitor C9 and is housed
in a shielded probe.

The signal-tracer circuit board is mounted
to the main section of a 3 x 5 x 7-in. alumi-
num cabinet. A small section of perfboard
approximately 22 x 23 -in. holds the am-
plifier.

First assemble the amplifier. While stan-
dard board can be used, construction will be
easier if you use G-pattern perfboard. Al-
though IC1 is round, its correspondingly
round socket would be almost impossible to
use for point-to-point wiring.

Form ICI’s leads so they fit an in-line
socket. Carefully bend leads 1 through S to
one side and leads 6 through 10 to the other
side. Note that lead No. 10 is directly opposite
the tab, Form two sets of lead groups so they
form a straight line. Next, separate out each
lead so there is approximately Y&-in. between
leads. They should now fit into the socket.
When wiring the amplifier, take care to note
that two of the IC socket terminals on each
side remain unused.

As long as you wire the layout according
to the schematic, there are no special precau-
tions. Make certain the polarities of the elec-
trolytic capacitors are correct. The compo-
nent leads can be soldered directly to the IC
socket terminals but push-in terminals should
be used for all other connections. Do not wire
without these push-in terminals. Otherwise,
complete amplifier instability can result.

When you wire both speaker terminals,
make sure that only one connects directly to
the positive battery supply. You cannot use
a speaker that has one terminal connected
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RF probe assembly. Add ground wire before you
add metal shield. handle is slipped over pertboard.

to the speaker frame. This terminal would be
grounded by the mounting screws to the
cabinet, shorting out the battery supply. Both
terminals must be insulated from ground.

Though IC1 is rated for an 8-ohm speaker,
a 16-ohm type can be substituted with no ap-
preciable loss in output power. Mount the
speaker to the cabinet with a piece of scrap
G-pattern perfboard serving as grille.

Leave sufficient space for the amplifier
assembly and then mark the position of gain
control R1, input jack J1 and Bl holder.
Remove the speaker and drill the remaining
component holes. Don't attempt to drill the
cabinet with the speaker in position. Metal
chips will most likely fall into the speaker
cone and create a raspy sound.

After all cabinet-mounted components are
installed, finish the tracer by mounting the
amplifier. Secure an L shaped ground bracket
to the perfboard amplifier. Fasten the other
end of the bracket under one of the speaker
mounting screws. Then interconnect all neces-
sary wires.

Except for the connection between com-
ponents J1 and R1, no shielding is required.
The shield is formed by wrapping a section
of insulated No. 20 or 22 solid wire around
the wire leading from J1’s center terminal to
R1. Connect one end of the home-brew shield
to R1’s grounded terminal. Leave the other
end of the shield free.

The battery can be fastened to the cabinet
with an ordinary metal clamp or battery
holder specifically designed for the standard
9 volt transistor radio battery.

The RF test probe is assembled from Key-
stone’s type 1810 test probe Kkit. It consists of
the probe case, an internal perfboard and
shield. Screw the test probe tip into the front
cap and insert a 0.001 uf disc capacitor into
the tip as far as it will go. Wrap the lead
protruding through the tip once around the

Electronics Illustrated
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groove at the base of the tip and cut ofi the
excess lead. Tighten the knurled tip nut to
secure the lead.

Position the supplied perfboard against the
cap and insert one of the supplied terminals
into the board about Y2-in. from the capaci-
tor. Solder the free capacitor lead and DI’s
cathode lead to this terminal.

At one end of the 36-in. length of shielded
audio cable, trim back the shield and outer
insulation. When the shield is soldered to the
small solder lug which is already factory-
mounted to the perfboard strip, the center
conductor will reach the push-in holding
down components C8 and DI. Insert the
shield into the rivet hole on the solder lug.
Solder a short length of wire from this hole
to D1’s anode lead using a push-in terminal.
Bend the solder lug at right angles and slide
the shield over the perfboard.

Straighten the solder lug, slide the shield
back to the lug and solder the lug to the shield.
At the same time, solder about 12 in. of flexi-
ble insulated wire to the solder lug. This will
be the probe’s ground lead.

Cut a small potch about Y2-in. deep in the
front end of the probe body and slide it over
the shielded wire and probe. Bring out the
ground lead through the notch and fasten the
probe body to the cap with screws. Apply a
_phono plug to the free end of the shielded
wire to complete the RF probe.

Assemble the audio probe the same way.
You can use an identical test probe kit for
this probe.

Overall gain is very high so all tests should
start with the gain control no more than a
quarter open. If you are tracing RF circuits,
use the RF probe from the antenna through
the RF and IF stages to the detector. From
the detector to the loudspeaker, use the audio
probe.—By Herb Friedman —§-

One-tube Radio

Continued from page 30

tank circuit is controlled by pot R2 (Regen-
eration). Sufficient positive feedback reduces
losses in the tank. Too much feedback forces
the receiver to oscillate.

Coil L1 is a standard ferrite loopstick an-
tenna which covers the broadcast band, The
secondary is ten turns of No. 22 wire wound
tightly on top of the primary winding. Coil
L2’s primary winding consists of 22 turns of
No. 24 enamelled wire. The secondary is
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wound with six turns of the same gauge wire.
Coil L3’s primary is 12 turns of No. 24 gauge
wire, while the secondary consists of six turns.
After wiring the coils, coat with coil dope
and let them dry.

After building the radio, advance R2 on
each range and listen for an increase in noise
level as the pot wiper is turned. If nothing
happens, reverse the secondary leads of the
coil.

Make your own dial scale and label it by
marking down the frequencies of logged sta-
tions. Mount the radio in a cabinet if desired.
For best results, connect a long-wire antenna
and external ground. By Herb Cohen -

One-tube Amplifier

Continued from page 31 '

closer to ground via R5’s wiper arm. Tone
becomes bassy since more highs are diverted
to ground.

Power amplification occurs in the pentode
section labelled 2 V1(P). Unbypassed ca-
thode resistor R8 introduces a small amount
of negative feedback to reduce distortion and
improve fidelity.

The secondary of the output transformer
drives either a speaker via J2 or headphones
through 100-ohm limiting resistor R9.

Power transformer T1 can be any unit
having the specifications shown in the Parts
List. The colors keying T1’s leads are speci-
fically for the transformer in the prototype.

Power supply rectification is full-wave with
resistor-capacitor brute-force filtering. High
voltage across capacitor C4B is 125 VDC.
Total current to both tube plates is 18 ma.

Output power of the amplifier is nearly
1 watt to the load before distortion appears.
High-frequency response is good and extends
to 20,000 cps before dropping 3db.

Low-frequency response is not as good.
The small size of the output transformer
hampers bass response.

If a ceramic phono cartridge sounds too
tinny, the problem can be cured by adding
more capacity across the primary winding of
the output transformer.

Though a test ceramic cartridge did not
overload the amplifier input, some modeis
ma¥y do so. This is remedied by increasing
the value of R1. Also, if resistor R9 fails to
reduce earphone volume sufficiently, increase
R9’s resistance. It was selected to drive 8-ohm
phones comfortably. By Len Buckwalter
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CB Converter

Continued from page 33

as the secondary winding of L1. Two turns
of the same wire wound next to the secondary
is the primary half of the transformer. Coup-
ling transformer L3 consists of a three-turn
primary winding and 11-turn secondary. Both
coil windings are wrapped around a 7/32-in.
ceramic form. Again, use No. 24 gauge wire.
- For best performance, make all component
leads as short as possible. Point-to-point wir-
ing with perfboard and push-in clips is a
satisfactory wiring method. The prototype
model was built on a 2 x 4-in, piece of perf-
board. Layout is not critical.

To align the CB converter, tune the broad-
cast band receiver to 1500 kc (or any other
frequency that is unoccupied on the band).
Turn L2’s slug until a rushing sound is heard.
Then turn variable capacitor C6 and listen
for an incoming call. While a transmission
is in progress, adjust input RF transformer
L1 for maximum signal. If the converter only
monitors channel 9, peak L1 for maximum
response at this frequency and substitute a
trimmer capacitor having the same specifica-
tions for capacitor C6.—By Herb Cohen

Home Intercom

Continued from page 34

muffled. The transformer corrects the fre-
quency response.

The master station is housed in a 5l x
314 x 7-in. aluminum cabinet. The amplifier
we show is built on a 134 x 3-in. piece of
perfboard. Push-in terminals are used for all
tie points.

When installing IC1, take extra care that
you solder to the correct terminals. Note that
one end of IC1 has a tab, to which a heat sink
will be soldered.

Carefully bend IC1’s tab upright and coat
it with solder. Cut a ¥2 x % -in. piece of metal
from a tin can. Solder the metal to the tab.
Follow the schematic and complete the sub-
assembly wiring.

Do not eliminate capacitor C2. The ampli-
fier might break into oscillation without it.
Make certain capacitor C3’s and C4’s polarity
is correct.

You may have to adjust the value of R2.
Temporarily connect Bl to the amplifier.
Measure the voltage from IC1 pin 12 to

98

ground with a VOM. If the voltage is approxi-
mately one half of the full supply voltage,
R2’s value is okay. If the voltage at pin 12
is less than 7 volts, change R2 for a lower
value (50,000 ohms or so) until the voltage
at pin 12 is about half the supply voltage.

Speaker SPK 1 (and remote speaker SPK2)
can be any intercom-type speaker of 30- to
45-ohm impedance. Any size from 2V:-in.
and up will handle IC1’s output power.

Transformer T1 is soldered directly to the
case of gain control R1. To avoid heat dam-
age to T1, first coat R1 with solder where
T1’s mounting tabs will touch the case. Then
coat the transformer tab with solder.

The remote station consists of a speaker
and jack installed in a cabinet. The speaker
can be cemented to the inside of the cabinet,
a model supplied predrilled for speaker grille
material and jack J2’s mounting hole. Any
cabinet can be substituted for the remote
unit.—By Leslie Powell —§-

The E-Dipper

Continued from page 79

a knob over the plastic extension shaft glued
to C6 and orient the pointer at the 137 mc
marking on the lowest frequency band. If you
built the E-Dipper exactly as shown, the knob
pointed should indicate the appropriate fre-
quency as selected by the plug-in coil. Of
course, a signal generator is required for a
more accurate calibration.

Winding E-Dipper’s Coils. Four coils cover
the bands described. All are made from No.
10 copper buss wire, the same type used to
form the E-Dipper’s ground buss.

The 400 to 450 mc coil, labelled L3 in
Fig. 4, is a U-shaped piece of wire. Start with
a l-in. long coil and cut off the ends with a
pair of nippers until the frequency rises to
450 megahertz at the minimum setting of
capacitor C6.

The 203 to 235 mc winding, coil L2, is a
larger U-shaped coil. The ends taper down
to fit into the socket pins. Trimmer capacitor
C18 is soldered across the base of the coil
as shown and later adjusted to give the dip-
per’s capacitor the correct frequency range.

The 2-meter coil, L1, is made from three
turns of copper buss. It is wound to a 2-in.
inside dia. and spaced so the length of L1
is 7/16-in. total.

The 218-228 mc. coil, L4, is a U-shaped
cail. Solder C19 in place at the points indi-

cated + ‘
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A Triggered Sweep Scope

Continued from page 87

in the assembly manual correctly match the
component to be wired to the corresponding
circuit-board position. A few steps, however,
presented more-than-average difficulty to
complete. Heatsinks on the power-supply
board are referred to in the instructions as
having a front and rear surface. We could
not tell which side was front and which was
rear.

The graticule lamps presented us with
difficulties, too. The problem was finally
solved by removing the already-mounted tie
points which hold the lamp wires and gently
pushing the lamps through a couple of rub-
ber grommets which hold the lamps to the
front panel. Then we remounted the tie
points and soldered the lamp leads to the
tie-point terminals. All of this extra work was
done so that the extra-fine leads of the
graticule lamps were not broken.

One error in the assembly manual that has
nothing to do with wiring the kit should be
pointed out. The right-hand column in pic-
torial 2-1 shows a 10 uf electrolytic capacitor
being soldered to the vertical-amplifier cir-
cuit board. If you later have reason to check
circuit-board wiring against the schematic,
you will find that the position of this electro-
lytic (capacitor C102) in the schematic is
incorrect. The positive lead of this capacitor
should connect to the shield terminal of tran-
sistor Q105 instead of the gate, as shown.
Otherwise, the schematic is correct.

The final wiring chore consists of assem-
bling an uncompensated coaxial test lead. It
has the proper BNC plug on one end and a
pair of alligator clips on the other. But don’t
think for a moment that this hunk of wire
with attaching clips can be substituted for a
compensated scope probe if you seriously
want to make accurate measurements with
your TO-103. Only use the supplied coax
cable when you're working on low-im-
pedance, low-frequency voltages. For ac-
curately measuring signals, you'll have to
invest in Heath’s compensated scope probe.
It costs $19.95 and comes assembled.

To sum up, the Heathkit I0-103 is a kit
scope that is well worth the intial outlay. It
will take time to build and properly calibrate.
But once these chores are completed, the
10-103 will more than reward the experi-
menter’s or service technician’s efforts. +

September, 1972

the EL SOCKE

Test newccircuit ideas...

I.C.circuits...

discreet components...
at no risk!

Money back guarantee!

All you need are #4 mounting screws . . . just
plug-in components . . . like Ya watt resistors,
ceramic capacitors, diodes, 1.C.s, transistors
and more ...and your circuit's built! No spe-
cial patch cords needed! Components inter-
connected with any solid No. 22-26 gauge wire.

And you can try it with absolutely no risk for
5 days. If not satisfied, just return your EL
Socket and receive a full refund. Trying is
believing. How can you go wrong? Order your
EL Socket now!

o Mickel/silver plated terminals — very fow contact
resistance

+ Low insertion force

¢ Mounts with #4 screws

« Initial contact characteristics beyond 10,000
imsertions

o Vertical, horizontal interconnecting matrices

¢ Accommodates wide range of wire and
component leads from .0157-,032”
Send check or M.O. today!
e Add 50¢ for postage and handling
e 25% deposit on C.0.D.s

B O EL INSTRUMENTS, INC
61 First St., Derby, Conn. 06418
Telephone: 203/735-8774

99



www.americanradiohistory.com

Basic Transistor Circuits

Continued from page 52

are basic to an intriguing circuit widely used
in push-pull audio stages.

if you recall the conventional push-pull
output stage, the grids of the tubes are fed
signals of opposite polarity via a phase in-
verter. One tube pushes while the other pulls.
An output transformer having a center tap is
required so that each tube can add its share
of power to the output. Using transistors,
the complementary symmetry circuit elimi-
nates tubes, transformers and phase inverters.

The schematic diagram shows one NPN
and one PNP transistor connected in series
across the power supply. Let’s assume the
input signal is positive and that it’s simul-
taneously applied to the bases of Q1 and
Q2. Since transistor Q1 is an NPN type, a
positive-going base signal causes an increase
in collector current. At the same time, the
positive signal causes a decrease in Q2’s col-
lector current (a PNP type).

This circuit draws about 80 ma. So an
AC-operated supply of 9 VDC is recom-
mended instead of a battery. The amplifier
develops about a half-watt output in an 8-ohm
speaker and requires several volts of audio
drive. When we connected the amplifier to
an FM tuner having a 1-volt output it pro-
duced good sound.

Crystal Calibrator. Almost all transistor
circuits work as amplifiers even when they’re
called oscillators and switches. Project No.
3’s circuit is a good example of how these
various functions intermingle. If you recall
the phono preamp, negative feedback was
used to reduce high-frequency levels (equal-
ization). In this circuit, we’ll use positive
feedback so the transistor goes into oscilla-
tion.

The oscillator produces a continuous signal
when the power is turned on. When a surge
of current causes the base of Q1 to become
positive, it is instantly amplified as a large
collector current. The signal will have its
polarity reversed, however, as a consequence
of its passing through the transistor. So a
negative signal is applied to the base of Q2
which similarly amplifies it and reverses its
phase.

A positive signal at the collector of Q2
is fed back to the base of Q1 through a quartz
crystal. The result is that a tiny positive input
signal to Q1 is rapidly reinforced by positive
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feedback. This quickly drives Q1 beyond its
ability to amplify—its saturation point—
and no further signal reaches the base of Q2.
This momentarily Kkills the positive feedback
and Q1 starts conducting again.

The overall effect is that the transistors
repeatedly switch each other on and off. For
this reason, the device is called a multi-
vibrator. It generates a square wave (see
photo). Because the transistors alternately
are driven into cut-off and saturation, the
sine wave signal is clipped on both its posi-
tive and negative sides.

A special component is the 100-kc crystal.
Since the crystal will pass only one frequency,
the transistors are forced to switch at a 100-kc
rate. This is the only signal permitted to de-
liver feedback. The square waves generated
by this circuit are extremely rich in har-
monics:

RF Oscillator. Millions of solid-state re-
ceivers have a radio-frequency oscillator
similar to the one shown in the schematic for
project No. 4. The tapped coil furnishes the
important ingredient for any oscillator—a
positive feedback signal of correct polarity.
When the switch is turned on, collector
current surges through the main winding of
coil L1. Electromagnetic flux cuts across the
lower coil and induces a current flow which
reaches the base of Q1. This secondary flow
serves as the positive feedback signal. It
causes the base to pass more current.

The transistor quickly saturates, cannot
amplify further and positive feedback halts.
The coil’s electromagnetic field then col-
lapses and the stage drops back to its origi-
nal state. The process is repeated as RF
currents circulate at the resonant frequency
determined by L1 and C1.

Selected component values permit the os-
cillator to operate over a range of 350 kc
to 1000 kc. One valuable frequency in this
band is 455 kc. You can place your RF oscil-
lator next to a radio and use it as a BFO
(beat-frequency oscillator). This will make
code stations and single-sideband signals
audible. The oscillator also can serve as a
signal generator to provide a steady carrier
for troubleshooting or receiver alignment.

Voltage Control. The circuit for project
No. S shows how semiconductors can replace
bulky tubes and rheostats in power control.
It’s also a handy item to have on a work-
bench.

Basically, the transistor serves as a variable
resistance in series with a load. It’s easy to

Electronics Illustrated
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control many watts of working power by
merely varying the tiny base current with a
small potentiometer. The transistor shown is
a PNP type, so collector current rises as R1
is rotated toward the negative side of the in-
put. Emitter-collector resistance drops and
more current reaches the load. Rotating R1
to the positive side reduces base bias until no
current flows to the collector.

This circuit was tried with several loads.
It can vary the speed of a small DC motor
or the brightness of a pilot lamp. Also, a 6-
volt high-intensity lamp was controlled over
a range of 0 to 4 amperes. To prevent thermal
damage, the transistor is mounted on a heat
sink. Any PNP audio-output transistor capa-
ble of handling several amperes should work
in this circuit.

RF Preselector. The circuit for project No.
6 features a field-effect transistor (FET). The
transistors used in our other projects are
called bipolar because they depend on charge
carriers of two types, free electrons and holes.
An FET is unipolar because it depends on
only one carrier. (We will,use an N-channel
FET. P-channel FETs also are available.)

The two main terminals of an FET are
called the source and drain. They lie at either
end of a channel. The charge carriers (free
electrons in N-channel devices) are drawn
from the source to the drain because of a
positive voltage applied to the drain. A third
terminal, the gate, controls the flow of
current,

As a signal on the gate becomes increas-
ingly negative, its electrical field creates a
depletion rtegion in the channel. This con-
stricts the current. It’s comparable to the
effect of a vacuum-tube grid. Amplification
results when a tiny gate voltage controls a
large drain current.

An important characteristic of the FET is
that no current flows in its gate circuit. Con-
trol is exerted via electrostatic charges, not
via a control current. Thus, input résistance
is extremely high. This is an advantage in RF
amplifiers since it prevents unwanted mixing
of signals and annoying crosstalk.

Our RF preselector is designed to boost
the performance of a shortwave or ham re-
ceiver that works poorly on the higher bands.
The coil specified covers 6 to 13 mc, but you
can place a tap in the coil or reduce the
number of turns for extended coverage up
to 30 mc. Keep your leads short for best per-
formance and observe the manufacturer’s
precautions about handling the FET. §-
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Wow & Flutter Meter

Continued from page 47

resistor from M1’s terminals and readjust
R45 for a zero reading on M1.

Connect the .audio voltmeter to the junc-
tion of R3 and the source terminal of QI.
Adjust R1 for a 0.1 V reading. Place S2 in
its On mode and S4 in the 1.0% position.
Adjust R41 for a 0.8% reading on M1. Re-
set 84 for its 5% position and switch off S2.
Adjust R30 for a half-scale (2.5%) meter
reading.

Place S4 in the Level mode and set R7 for
a half-scale reading on M1.

Place S4 in the Modulation position and
adjust R59 for a half-scale reading.

Connect the scope’s vertical input to pin
6 on IC3 (point A). If the scope is triggered,
set its sweep rate to 10 milliseconds/centi-
meter. Readjust R17 so that there is equal
modulation at the top and bottom of the
3,000-cps envelope. See Fig. 7 for the proper
waveform shape. The Wow & Flutter Meter
is now calibrated and ready for use.

How to Use the Wow & Flutter Meter

Most tape decks have internal adjust-
ments for wow & flutter correction. These
adjustments usually are of a mechanical
nature, affecting pinch pressure on idler
wheels, capstan drive belt tension and the
like.

Although each manufacturer shows (in his
service manual) a complete procedure for
adjusting these screws, it is almost always
possible to better his specification by patient-
ly trying various combinations of tensions
and pressures on those components that di-
rectly affect wow & flutter.

The easiest way to improve wow & flutter
is to give the tape transport mechanism a
thorough cleaning. Bearings must be dust-
free. And if you must oil your machine,
sparingly apply what came with the deck.

Turntables have no provision for wow &
flutter adjustments. One of the ways wow &
flutter can increase is if dust and dirt enter
the mechanism.

Idler wheels are especially prone to exces-
sive wear and should be suspected if wow &
flutter for a particular machine far exceeds
a manufacturer’s specs. Also check a turn-
table’s spindle by substituting a known good
one in its place. If wow & flutter drop sig-
nificantly, replace the spindle. +
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Continued from page 62

A monitor receiver
without a professional
monitor antenna is

two parallel outlets also are operating pres-
ently, one on 5804 kc (rated at 25 kw, sign-
on around 2230) and one on 881 kc. A new
100-kw shortwave transmitter is soon to be
donated by the recently formed United Arab
Emirates, a federation of Persian Gulf princi-
palities.

Propagation Forecast. During daylight
hours, the 15-, 17- and 21-mc bands will pro-
vide good listening; the 6-, 7-, 9- and 11-mc¢

like a kite without
a tail:

bands will be best for DX during evening Mobile or base 3

hours. Decreasing noise levels will result in &)

an improvement in BCB DX, while decreas- i Want the high performance

ing sporadic-E activity will mean fewer FM- you paid for? Choose a professional

and TV-DX openings. A’S monitof antenna. Over
In September and October, daytime is - 20 models, one for your exact need.

Let us send our catalog.

the antenna
specialists co.

& "Stnpes of Quality

Owv. of Electric & Equipment Co
12435 Euclid Avenue » Cleveland, Ohin 44106
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nearly equal in the northern and southern
hemispheres. Because of this, very long DX
circuits between hemispheres open up for
longer periods of time. Reception of signals
from Australia, New Zealand, India, Ceylon
and other South Asian countries will be best
during the equinox months. {-

control box with ordinary lamp cord. Wires
are fastened to appropriate screw terminals. Be an “AVIONICS”
Although Eico sells all components of the Technician!
Fail Safe system individually, it offers a
complete starter package for $109.95. Called
the SS-500, this home-protection kit includes
the FC-100 control center, AC power supply,
alarm bell, key switch, remote stations, fire
sensors for normal room use and an assort-
ment of tamper and contact switches.
All sensors and bells operate from a 6-volt
lantern battery or optional AC power supply.

If batteries are the sole source of power, the é \ ‘VMT[ON ELECTRONICS Offefs you
i i i i a whole new career opportunity:

Eico system can provide fail-safe operation
only if the cells are fresh. For this reason we Exciting! Fast-growing! High Pay!
Learn how you can train—in 12 months—1to

recommend Eico’s optional power supply.
J 8 repair, maintain and calibrate sophisticated
One of the nice features of the Eico Sys- electronic navigation, control, environmental

1 1 it- -indi 1 and communications systems now used in
tem is a circuit-test and alarm-indicator light. o aoratt. Modl Conon for Eree

A white lamp located at each remote station Career Kit” “Career Kit” on AVIONICS.
and on the control-center front panel indicates | ¢ 'SPARTAN SCHOOL OF AERONAUTICS Dest. 22879
that all sensors are energized and the system - International Airport, 8820 E. Pine St., Tulsa, Okla. 74151 .
. . Rush me full inf ti AVIONI &

ready. A red light also is mounted at each re- 3] Rt sl lito et ep yat RIS corey :

: 5

mote station and control-box panel. When o iz Age
lit, it indicates that the system will sound the o Address o
alarm if a door or window is disturbed.+ . City State Zip #
oo AT P S ST T e T ST e

September, 1972 103


www.americanradiohistory.com

YOU CAN BUILD
THIS HOME...

FOR $1,500!

Learn how in the July issue of
MECHANIX ILLUSTRATED along
with many fascinating and interest-
ing economy ideas. ..

o Aride in a hot-air balloon!

e A preview of '73 cars!

¢ A home-made patio serving'cart!
e A profile on truck drivers!

e A 3-in-1 patio table

EXTRA!
Tom McCahill falis for the loveliest
Swedeofall...the Saab Sonettlll.

Pick up a copy of the July issue of
MECHANIX ILLUSTRATED wher-
ever magazines are sold. It's the
how-to-do magazine for the budget
minded home.

Mechanix

ILLUSTRATED

sTiLL oNLY 3DC
AT ALL NEWSSTANDS

104

Continued from page 71

is accepted by police officials as a valuable
resource. The precinct’'s commanding officer
knows the value of CB as a reporting medium
and the set-up has been working well for
more than a year.

I asked Bill if he could see the day when
ordinary people walking the streets in high
crime areas might carry handie-talkies for
security. He replied that Channel 9 still isn’t
conipletely clear and is occasionally jammed
by other signals. He wouldn’t bet his life on
it. His immediate goal is to help similar
groups make contact with police officials in
other areas. Three other boroughs of the city
soon will have comparable monitoring ser-
vices, with instant radio communications
linking them all. This successful experiment
n public service has other implications. As
Bill Wahlin remarked, “This is one way to
civilize. CB!" -§-

A Lo-Lo-Ohm Ohmmeter

Continued from page 65

The circuit is built on a piece of 3x4Y%-in.
perfboard. See Fig. 3. Twelve push-in lugs
located around the perimeter of the perf-
board, as shown in Fig. 3, terminate all wires
which are to be connected to front-panel
mounted components and probes P1 and P2.

After completing initial perfboard wiring,
drill out two holes in the bottom of the alu-
minum cabinet and mount the wired perf-
board to the chassis, using 1-in. spacers.

Next, replace the original meter dial with
the one shown on the first page of this article.
Remove the four screws securing the front
cover of the meter and remove its cover. Re-
move both screws holding the dial and care-
fully lift it out. Cut out the new dial, paste
it over the old one and reassemble M 1.

After inserting two rubber grommets into
holes drilled in the front panel for the probe
leads cut and dress a couple of 1V2-ft. leads.

Calibrating the Ohmmeter. Turn S1i to its
Cal position. Short P1 and P2 and null M1 to
read zero with pot R14. Then separate the
probes and turn the calibrate pot until M|
reads exactly 1. If you can’t null the meter
when you try it the first time, substitute a
higher or lower resistance value for R16.
If R18 doesn't bring the meter needle up te
1, it is time to change batteries. —§-
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send stamped envelope for list,
Precision Specialties, Box 912, Waco,
Texas 76703.

ELECTRONICS REFERENCE Chart. For-

mulas for power, frequency, reactance,
resonance, voltage divider etc. fully de-
rived. Plus transistor base diagrams, fre-
quency/time conversion scale, much much
more. $3.00. J. Denslow, 11771 National
Blvd., L.A. Calit., 90064.

TREASURE HUNTERS! Prospectors! Rock-

hounds! Hobbyist! Find gqold, silver,
relics with world famous Detectron Metal
Defectors. Free information. Delivery
immediate. Detectron, Dept. 9-El, Box
243, San Gabriel, California 91778.

DO YOU drive a car? Then you are

breathing dirty air. {Automobile air
conditioners do not clean particles out
of air). Safe, reliable, effective Car Air
Purifiers remove 90%- of smog particles
from air. Free Catalog. CSDC, 15446
Sherman Way, 222El, Van Nuys, Calif.
91404.

MAGNETS. ALL types. Specials: 20 disc

magnets, or 2 stick magnets, or 10
small bar magnets, or 8 assorted mag-
nets, $1.00. Maryland Magnet Company,
Box 192-F, Randalistown, Maryland 21133.

TREASURE FINDER locates buried gold,

silver, coins, treasures, 5 powerful
models. $19.95 up. Free Catalog. Relco
A-192, Box 10839, Houston, Texas 77018.

MAGNETIC-PICKUP CD ignition plans.
Write SES Enterprises, Box 607, Fern-
dale, Wash. .98248.

Cord Electronics,
Ohio 43560.

INVESTIGATORS,

Box 4I-E, Sylvania,
LATEST Electronic

Aids. Free Literature. Clifton, §1500-X
NW 7th Ave., Miami, Florida 331é8.
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IDEAL 5-ACRE Ranch, Lake Conchas,

New Mexico. $2,975. No Down, No In-
terest, $25.00 Monthly. Vacation Paradise.
Money Maker. Ranchos, Box 1095El,
Alameda, California 94501.

SKIE—RATED consfruc;ior;. plans. Free
catalog. Systems-Mart, Dept. 315, Box
25280, Portland, Oregon 97225.

FREE CATALOG. The most unusual elec-
tronic Kkits available. Bird, Surf and

Wind synthesizers, electronic wind chimes,

many more. PA{A Electronics, Box H14359,

Oklahoma City, Okla. 73114

MAKE BIG Money Radio, Television
Broadcasting Information $2.00. Box

374, Canoga Park, California 91305.

CONVERT ANY felevision to sensitive,

big-screen oscilloscope. Only minor
changes required. No electronic experi-
ence necessary. lllustrated plans, $2.00.
Ruolco, A-19, Box 10563, Houston, Texas
770i8.

NEW AMAZING telephone recorder.
Automatically records every word each
time your telephone is used. Only $24.95.
Amplicom, 4334 Tujunga Avenue, North
Hollywood, Calif. 91404.
POWER SUPPLIES: input Il7vac. Trans-
former isolated, 2.5 watts output. Model
104A + 25vdc. at 50 ma. Model 1048
25vdc at 100 ma. Ripple.<.5% $!5.00 plus
postage. Manchester Electronics, 20
Meadow St., Manchester, N.H. 03103.

ANY QUANTITY, $1.00 each IN83C,
INB30A, INS3I, IN831A. Mitek, Box 82,
Melrose Highlands, Mass. 02177.

PRINTED CIRCUIT Drill Bits. Trumbull,
833 Balra Drive, El Cerrito, Calif. 94530.
TOOL KIT, {9 pc.} For Bench or Mobile.
Sat. guar. $2.98 Ppd. Renco (EI), P.O.
Box 4411, Hayward, Calif. 94544,
CANADIANS: FREE barqain#.p;c-kea
electronics catalog. ETCO, 464 McGill,
Montreal, Canada.

AUTHENTIC JAPANESE mailorder com-

panies list. Save money; cameras, re-
corders, etc. 20 addresses $3.00. Louls,
Box 10, Elcajon, Calif. 92022.

e« o o PRINTING

STILL PUTTING this off? $1.00 buys 1,000

gummed address labels. Why not order
right now? Decco, Box 745, Blanco, Texas
78606,

e « o GOVERNMENT SURPLUS

GOVERNMENY SURPLUS, How and
Where to buy in Your Area. Send $1.00,

Surplus Information, Headquarters Bldg.,

Box 30177-El, Washington, D. C. 20014.

JEEPS TYPICALLY From $53.90 . . . Trucks

From $78.40 . . . Boats, Typewriters,
Airplanes, Multimeters, Oscilloscopes,
Transceivers, Electronics Equipment.
Wide Variety, Condition. 100,000 Bid

Bargains Direct From Government Na-
tionwide. Complete Sales Directory and
Surplus Categories Catalog $1.00 (De-
ductible First $10.00 Order From Our
Separate Included Catalog.) Surplus
Se;;;ce, Box 820-T, Holland, Michigan
49423,

e o o BUSINESS OPPORTUNITIES

JAPAN HONG Kong Directory. World

products information. $1.00 today.
Sekal Shogyo Annai, Hillyard, Washing-
ton 99207.

HOW MUCH does being your own boss
or making $25,000.00 per year interest
ou? The Warner breakthrough in the
ngraving field could be your future.

Write: Warner, Room EC-120-BJ, 1512

Jarvis, Chicago, lil. 60625.

MAILORDER—CARRY no stock. Com-

panies will pack, ship under your label.
One-man operation capable of $10,000-
$20,000 year. Details Free! Distributors,
8ox 9-J, East Rockaway, New York I15}8.

1,000 IMPORTED TOYS, gifts and nov-

elties at below wholesale prices. Cata-
log $1.00 plus S0¢ postage, refunded on
first order. JAD Enterprises, P.O. Box
1325§, Sacramento, Calif. 95813.

311 FAST, EASY ways fo make money!

Free! Rush name, address, zip. Perry,
13263V Ventura 8lvd., Studio City, Calif.
91604.

VENDING MACHINES. No selling.

Routes earn amazing profits. Big cata-
logue free. Parkway Corporation, 7ISE|
Ensor Street, Baltimore, Maryland 21202.

MAKE $1.00 PER Sale selling engraved

metal Social Security plates. Free Sales
Kit. Engravaplates, Box 10460-81, Jack-
sonville, Florida 32207.

$200.00 DAILY IN Your Mailbox! Your
Opportunity To Make Money Like Mail-

order Experts. Free Details. Associates,

8ox 136-Ef, Holland, Michigan 49423.

START SMALL, highly profitable elec-

tronic production in your basement.
investment, knowledge unnecessary. Post-
card brings facts. Barta-Elmon, Box 248,
Walnut Creek, California 94597.

AT LAST Complete 24 Lesson Mail Order
Course. Everything you need to know
to begin making money immediately.
Send $2. Satisfaction Guaranteed.
Family Enterprises, 1000 Cypress Ave.,
Ridgewood, N.Y. 11227.

e ¢ o EMPLOYMENT INFORMATION

MANUALS FOR surplus electronic equip-
ment. List 25¢. Books, 4905 Roanne
Drive, Washington, D.C. 2002}.

EXCITING OVERSEAS jobs. Directory
$1.00. Research Associates, Box 889-FW,
Beimont, California 94002.
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PRINTING—ADVERTISING Salesmen. Ex-

cellent moneymaking sideline selling
Decalcomania_ Name Plates. Advertising
Specialties. Sign Letters, Automobile
initials. Free Samples. Ralco El, Box L,
Boston, Mass. 02119.

EUROPEAN-FOREIGN (Emp} -

NEW LOCATOR indicates difference in

metals detected. Plans $4.00. Taylor
Electronics, P.O, Box 253, Cape May, New
Jersay 08204.

PROVED SCHEMATICS: Audio mixer,
$3.00. Microphone line amplifier, $1.00.
Sound-actuated burglar alarmitapesiide

proy 2

Listing of currently available technical

positions. Europe, Australia, Africa. $3.00.

Eurojob Report, Box 52634-Y, Lafayette,
Louisiana, 70501.

» » « EDUCATION AND
INSTRUCTION

HIGHLY EFFECTIVE home study courses

in Electronics Engineering Technology
and Electronics Engineering Mathemat-
ics. Earn your Degree. Write for Free
Descriptive Literature. Cook's Institute
of Electronics Engineering (Dept. 14),
P.O. Box 10834, Jackson, Miss. 39209.
(Established 1945.)

LEARN CARTOONING At Home. Free

booklet: *'Key to Cartoon Career.”
Approved for G. . Bill. Write: Car-
tooning, Box 7069X, Colorado Springs,
Colorado 80907.

BOOKKEEPING SELF-TAUGHT quickly.

Complete cost only $3.95. Sample les-
sons $1.00. Satisfaction assured. Details
Free. Badlers Digests, 2053 E. 18, Brook-
lyn, N.Y. 11229,

SERCOLAB. PHYSICS and E.E. experi-
ments, models. P.O. Box 78A, Arling-
ton, Mass. 02174,

FREE INFORMATION. Get FCC license

synchronizer, $2.00. Millers, 1896 May-
wood, Cleveland, Ohio 44I121.

ELECTRONIC FEVER Thermometer. Func-

tionally similar to unit described in
Jan. 1972 lssue. Complete kit, $14.95, or
assembled and calibrated, $19.95. ESP
Inc., 472 Westover Road, Stamford,
Conn. 06902,

PROJECT MODULES Free Flyer. UTI,
POB 252, Waldwick, N.J. 07463.

e o o HI-Fl, STEREO

STEREO COMPONENTS at lowest prices.
Send for free catalog. Carston, Box
1094B, Danbury, Conn. 058I0.

DISCOUNTS—STEREO components & Sys-

tems. Lowest possible prices on quality
brands. For fastest service, Lowest cost—
qet our quote! Redwood Stereo Co.,
P.O. Box 2794, San Rafael, Calif. 94902.
(415) 472-2255.

s« o « TAPE RECORDERS

WRITE FOR our free 32 page catalog.

It lists resistors (14 different types, in
kits and singly), 1,542 tube types, 3,024
different transistor types, many transistor
kits, rectifiers in kits and singly, con-
d rs of various types, tools, wire,

new, easy way. Academy of C
cations Technology, El-3, Box 389, Roswell,
New Mexico 88201.

HIGHLY EFFECTIVE, Profitable Short
Courses (65 Choices). Free Literature.
CIEE-C, Box 10634, Jackson, Miss. 39209.

e o o BUILD-IT-YOURSELF
(OR DO-IT-YOURSELF)

AUDIO BUFFS who build their own are

wildly enthusiastic about The Audio
Amateur, new quarferly exciusively
dedicated to audio as craft. $5.00 a
year, prospectus free. Audio Amateur,
307A Dickinson, Swarthmore, Penna. 19081.

LINEAR AMPLIFIERS: Build your own

250 Watt [0-15 Meters Linear. Plans
$1.00. Roberts, Box 8791, Ft. Lauderdale,
Florida 33310.

FISHWORMS AT your fingertips. Easy
iltustrated instructions, $1.00. Its‘a, P.O.
Box 135, Martinsville, Indiana 48151.
HOME SECURITY and safety book, fea-
turing installation and procedure de-
scription of burglar alarms. Send $1.00
to Bradley Electronics Inc., Dept. 108,
(l’gs_’?aval Road, Sayreville, New Jersey

THE BOOK about PC Boards. A simpli-
fied & comprehensive explanation of
the processing procedures and equip-
ment usd to make profotype ‘printed
circuits, $9.50. Order from DAS, 4329
Agnes St., Studio City, Cal. 91504,

UNIQUE THREE-Channel Color Organ.

Features: independent channel control,
uneffected by changes in output volume
control, 300 watts per channel, high input
impedance. Complete plans and instruc-
tions available for $1.00 from H&R Elec-
tronics, Box (34, Dept. 2A, Annapolis
Jet., Md. 20701.
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antennas, phonograph cartridges and
neadles, speakers, CRT boosters, controls,
switches, t.v. tuners, yokes, flybacks, etc.
Hytron Hudson, Dept. E, 2201 Bergenline
Ave., Union City, N.J. 07087.
RENT 4-TRACK open reel tapes—all
major_labels—3,000 different—free bro-
chure. Stereo-Parti, 55 St. James Drive,
Santa Rosa, Calif. 95401.

LEARN WHILE Asleep with your re-

corder, phonograph or amazing new
“Electronic Educator’ endless tape re-
corder. Details free. Sleep-Learning Re-
search Association, Box 24-El, Olympla,
Washington 98501.

RADIO RERUNS catalogs $1.00 {refund-
able). Box 724, Dept. El, Redmond,
Wash. 98052,

s ¢ ¢ RADIO & TV

FREE! BARGAIN Catalog. Fiber optics,

LED's, transistors, diodes. rectifiers,
SCR's triacs, parts. Poly Paks, Box 942,
Lynnfield, Mass. 01940.

TY TUNERS rebuilt and aligned per
manufacturers specification. Only $9.50.
Any make UHF or YHF. We ship COD.
Ninety day written guarantee. Ship com-
plete with tubes or write for free mailing
kit and dealer brochure. JW Electronics,
Box S5IK, Bloomington, Indiana 47401.

_TELEVISION HIGH Voltage Test Probe

Only $2. No meter or electronic ex-
perience needed. Schek Television Com-
parfy, 8101 Schrider Street, Silver Spring,
Maryland 20910.

REPAIR TV Tuners—High Earnings. De-

tails of Complete Course. 12 Repair
Tricks, Many Plans, Two Lessons, all
for $1. Refundable. Frank Bocek, 3234
Enterprise Branch, Redding, Calif. 9600i.

RADIO & TV Tubes—3é¢. Free List.
Cornell, 4213-15 University, San Diego,
Calif. 92105.

BUILD DISTANCE Crystal Sets. 10 plans

—25¢; 18 different—50¢; 20 different—
50¢. Catalog 25¢, refundable. Labora-
iofiezs. H77-K, Garden Grove, Calif.
92642.

e o o ELECTRONICS SUPPLIES
& EQUIPMENT

KITS AND EQUIPMENT FM Wiraless mi-

crophone transmitters, FM Telephone
transmitters, Infinity transmitters. Se-
curity Electronics, P.O. Box 285, Hunt-
ington, W. Va. 25707.

WHOLESALE C.B. transceivers, multi-

band receivers. Lowest prices. Dealers
welcome. List 25¢. G-Enterprises, Box
14E, O'Fallon, HI. 62269.

SUPREME TWENTY different radio-tele-
vision volumes, $50 value, only $19.95,

postpaid. Supreme Publications, 1760

Balsam, Highland Park, lllinols 40035.

MEMORIES SEMICONDUCTORS Free
Flyer, UTI, P.O. Box 252, Waldwick,
N.J. 07463.
INTEGRATED CIRCUITS. Highest Quality
Lowest Cost. 7400N Gates from 2é¢.
Free Cataloq. Digikey, Box 126X, Thief
River Falls, Minn. 56701.

CB—SBE'S brand new 23 channel moblile

transceiver by Linear Systems. All
Crystals Supplied. Fully warrantied.
$99.95 check or MO. CB Radio Equipment,
P.O. Box 6&l1, Fairfield, Connecticut
06430.

ELECTRONIC HOBBYIST and profes-

sional builders love our 3¢ film resis-
tors; 16¢ electrolytics and 1% micas.
Great catalog 35¢. Eectrovalue-Amerlca,
Box 27D, Swarthmore, Pa. 190!

FREE ILLUSTRATED catalog!! covering

wide range of low-cost stock business
forms from 2-Way Radio to TV Service.
Write today. Free catalog; samples, too.
Oelrich Publications, 4040 N. Nashville
East, Chicago, lllinols 80634.

I'M SELLING out my electronic business.
All or part. Includes parts and equip-
ment too numerous to list. 509 to 70%
below wholesale. For itemized inventory
and price list send $1.00, deductible from
order. Aktronics, 2333 E. Bugle Drive,
Chesapeake, Yirginia 23321,

POWER SUPPLIES dc output from $9.90,
120 models. Automatic, Box 292, Butler,
N.J. 07405.

EICO—440 TRIGGERED Sweep conversion
kit $29.95; Digiswitch—Displays Four
Digital Signals on Scope $9.95. HW
Electronics, Bloomfield, Ontario Canada.

e o o INVENTIONS & INVENTORS

MANUFACTURERS NEED New Products.

Your ideas and inventions developed
for commercial appeal and cash/royaity
sales. Free ‘‘Invention Record" and
"Product Marketing'' brochure. Raymond
Lee Organization, 230-X Park Avenue,
New York City 10017.

INVENTORS! SELL your invention for

cash or royalties! Our client manufac-
turers eagerly seek new items. Patented.
Unpatented. Financlal assistance if
needed. 25 years proven performance.
For free information, write Dept. 27,
Gilbert Adams, Invention Broker, 80 Wall
St., New York, N.Y. 10005.

Electronics Illustrated
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PATENT SEARCHES including maximum
speed, full airmail report and closest
patent coples $6.00. Quality searches
expertly administered with complete se-
crecy guaranteed. Free Invention Protec-
tion forms and "Patent Information.”
Write Washington Patent Search Bureau,
Dept. 20, Benjamin Franklin Substation,
P.O. Box 7167, Washington, D.C. 20044,

» » » PHOTOGRAPHY

PHOTOGRAPH HOBBYISTS and pro-

fessionals: Substantially improve the
colour, detail, and depth of focus of
your close up and far off photographs
through a very simple and inexpensive
process of photon multiplication. The
procass Is applied during the actual
taking of the photograph, not during the
development. For plans send $1.00 to
J. Mulligan, 8346 N. Dwight Ave., Port-
land, Oregon 97203.

e o o ROCKETS

ANTIGRAVITY DEVICE. Brochure 35¢.
40A° Box 3062-E, Bartlesville, Okia.
74003.

s o o MUSIC

SONGPOEMS NEEDED, ail types, Coun-

try, Western, Popular, Romantic, Folk,
Roc{, Religlous, etc. Possible Recording/
Publishing—Rush to Betty's Music Makers,
1417 Park Bldg., Dept. H, Pittsburgh,
Penna. 15222.

POEMS AND Lyrics of religious, rever-
ant, inspired nature wanted for immedi-
ate recording. We are only interested
in songs of hope, God's love, the com-
fort of His words and wisdom. Cathedral
Recording, P.O. Box 78-El, North Waey-
mouth, Mass, 02191.
FREE CATALOG. Electronic Musical ac-
cassory kits, Sustain, Waa-Waa, auto-
matic drums and many others. PAIA
Electronics, Box G14359, Oklahoma City,
Okla 73114,

» o » PERSONAL

LIFETIME SOCIAL Security plate and ID

card. Encased name and Soclal Security
number engraved $2.00. R. Manzi, 5-D,
2307 Morrls Ave., Bronx, New York 10458.

VACATIONING? RETIRING? Read '‘Bar-
gain Paradises of the World''; or "Of
the Beaten Path,” (America). Either book
.50. Both only $4.75. Calif. residents
add 5% tax. Spectrum Enterprises, 7650
Isabel Drive, Cotati, Calif. 94928.

s o o MISCELLANEOUS

NOW! ENJOY the great outdoors in

comfort with your pocket size elac-
tronic Skeeter Skat mesquito repeller.
$9.95 postpaid, U.S.A. Satisfaction guar-
anteed. Detectron, Dept. C-9, P.O. Box
243, San Gabriel, California 91778.

YOUR OWN Efectronic Business. Easy—
lucrative. Details Free. Barta-ELAS,
Box 248, Walnut Creek, California 94597.

USED MYLAR Tapes. 1800, 50 reels for
$35.00 postpaid. Send check with order

th‘: Frwerman, 4041 Central, Kansas City,
o. 8lIIL.

IF YOU like the convenience of buying

by mail, thumb through my catalog of
Specialties and Gadgets for everyday
use. Sent free on request. Wagner, Dept.
IE'IinzM Eckford Street, Brooklyn, N.Y.

People
start

pollution.

Kids, cops, compirollers.

Butchers, bakers, businessmen.

Stopt.

Keep America Beautiful

Mommies, models, mayors. dvatning contribued o the ki gacd | r*’
Oyul' @
Violinists, vice presidents, workmen

September, 1972
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Changes come fast
In electronics.

-
i

From
tube

to
177 Lsi

Take a look at the race in circuit technology. In the
1960’s the tubes at the left made way for the transis-
tors at the right. Today, transistors are surpassed by
the large scale integrated circuit (LS}) at the far right.
This circuit, less than a quarter inch square, replaces
over 6000 transistors!

There’'s big money to be made by the men who
stay ahead of this technology race. Put yourself

ahead with NTS Home Training! You get the latest,
most advanced equipment (at no extra cost). More
solid-state units, and more advanced technology.
Plenty of training with integrated circuits, too! As an

‘NTS graduate, you enter a world of electronics you're

familiar with. You have a thorough working knowl-
edge of solid-state circuitry. You're ready to tackie
bigger jobs at higher pay!

NTS COLOR AND B&w
TV SERVICING

Solid-state
315 sq. in.

Heath color TV

Build and keep the largest, most
advanced color TV made! Over-ali
solid-state design, ultra-rectangular
screen, matrix picture tube, built-in
self-servicing features, “Instant
On," A.F.T., solid-state, 24-channel
detent UHF/VHF power tuning, and
much more! Also build and keep
AM-SW ‘Radio, Solid-State Radio,
FET Volt-Ohmmeter, and Electronic
Tube Tester. Learn trouble-shoot-
ing, hi-fi, stereo, muttiplex systems,
radio, color and B&W TV servicing.

Learn sophisticated solid-state cir-
cuitry as you build this B & W TV
receiver. Lo-Silho “Superhet”
Radio, FET Volt-Ohmmeter, Solid-
State Radio, Electronic Tube
Checker, and Signal Generator. TV

108

and ail other equipment are yours
to keep.

Solid-state
B&WTV,
74 8q. in.
picture
(cabinet
inciuded)

NTS ELECTRONICS
& COMPUTER
TECHNOLOGY

Build and keep this exclusive NTS
Compu-Trainer. It teaches you the

Solid-state
Compu-Trainer
14 integrated
circuits replace
198 transistors!

same principles used in million-
dollar systems. Contains 14 inte-

grated circuits! Alf Solid-State! You
perform all wiring and patchcord-
ing. No shortcuts. No pre-wired
circuitboards.Your training is com-
plete! Also receive an FET Vol*
Ohmmeter and a 5" wide-bar
Solid-State Oscilloscope.

NTS ELECTRONICS
COMMUNICATIONS

Gain the prestige and earning pow-
er of owning an F.C.C. First Class
Radio-Telephone License. Two
comprehensive NTS courses cover
the big opportunity field of trans-
mitting and receiving.

You build and keep 14 kits, includ-
ing this amateur phone 6-meter
VHF Transceiver, NTS's exclusive
6-transistor Solid-State Radio, and
a fully transistorized Volt-Ohmme-
ter. Also, learn 2-way radio, Citi-
zens Band microwaves, and radar.

-
¥ 4,849

Electronics Illustrated

S5-watt AM
transmitter/
receiver

o Juasm
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NTS Home Trainin
puts you in the lead.

NTS INDUSTRIAL &
AUTOMATION
ELECTRONICS

Automation is the future of indus-
try and you can play an important
part! Learn industrial controls by
training on the NTS Electro-Lab (a
complete workhshop). You also build
and operate this 5" -

Solid - State oscillo-
scope. And you per-
form experiments
that involve regulat-
ing motor speeds,
temperature, pres-

/

sure, liquid level, e & @
and much more. All ®
equipment is yours ? Ve

to keep.

NTS AUDIO ELEC-
TRONICS SERVICING

Learn basic sound theory—how it
works in home radio, car tape

[o==——===-

1 Big, Colorful NTS
Guide to new
opportunities in
Electronics.
Yours FREE!

1

1

1

1

I NATIONAL TECHNICAL SCHOOLS
1 4000 S. Figueroa Street

1 Los Angeles, California 90037
1

1

1

L

Please rush me FREE Color NTS Elec-
tronics Guide & FREE lesson. plus in-
formation on course checked at right.
No obligation. No salesman will call.

decks, stereo multiplex componert
systems, and more! Set up a spec-
tacular music system. Learn about

Build and keer this
famous Heath 3tereo
Receiver and Speakers.

sound distortion, amplification and
control, loud-speaker baffles, prob-
lems of system installation, etc. In-
cluded is Volt-Ohmmeter, Ir-Circuit
Transistor Tester, and Solid-State

MASTER COURSE IN COLOR
TV SERVICING

COLOR TV SERVICING (FOR NAME

ADVANCED TECHNICIANS)
MASTER COURSE IN B&W TV
& RADIO SERVICING

ADDRESS
MASTER COURSE IN
ELECTRONIC COMMUNICATIONS

) PRACTICAL RADIO SERVICING cITY
FCC LICENSE COURSE
MASTER COURSE IN
ELECTRONICS TECHNOLOGY STATE

AUTOMATION & INDUSTRIAL
ELECTRONICS

COMPUTER ELECTRONICS
[] BASIC ELECTRONICS
AUDIO ELECTRONICS SERVICING

www americanradiohistorv com

(] Check if interested in Veterans Training
under new G.I, Bill.

] Check if interested ONLY in Classroom
Training at Los Angeles

Radio. Prepare yourself for great
opportunities in the Home Enter-
tainment Industry!

CLASSROOM TRAINING
AT LOS ANGELES

You can take classroom training at Los
Angeles in sunny Southern California.
NTS occupies a city block with over a
million dollars in technical facilities.
Check box in coupon below.

NATIONAL GZxd SCHOOLS

WORLD-WIDE TRAINING SINCE 1905

4000 S. Figueroa Street
Los Angeles, California 90037

APPROVED
FOR VETERANS
Accredited Member: National Associa-

tion of Trade and Technical Schools;
National Home Study Council.

Dept. 213.082

AGE

zIP

| R L. L L L ]
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 Build

y B
? 'RGA

-IC—Projecf_ f(Tt_ | :
| IC Project Kit

' Digital
, Display

KC4011

3

~ Learn or extend your knowledge of ]l
digital integrated circuits — build $
practical counting circuits, games, !
clocks and more — using this building- ||
block klt. Kit features an incan- !
descent readout device of high bright-

ness and clarity providing a display

of the n‘umbers 0 through9.

¥

AR

57 D

Wy o)

£ 1)

' RGA

Digital
Counter

KC4012

Get into digital integrated circults with
this butlding-block kit. Build frequency-
divider chaln circuits — power-line or
crystal controlled. The crystal-con-

range of fixad output frequencies, can
‘also be used for calibration of electronic

Go digital with RCA KC4011 and
KC4G12 display and counter kits .
newest in a series of RCA project kits
designed to provide an introduction to
aractical - applications of Integrated
Circuits.

With KC4011 and KC4012, indi-
vidually or-in combination, you can
build many functional projects such as
.binary counter, photoelectric counter,
tice game, 12-.0r 24-hour.clock , TBw-
gr-line-divider chain, and frequency
divider chain. Easy-to-follow instruc-
1ioms, too, of course.

For experimenters and profession-

equipment.

als interested in learning more about
IC’s, these kits offer an innovative ap-
proach tosolid-statg know-how. At the
same time, you calj build projects fqr
use on the workbench, in the shop, or
around the home.

Your RCA Distributor has
KCA4011 and KC4012 alang with doz-
ens of other RCA Prolqcf Kits, Variety
Packs, Add-on Kits, Hardware, and Ac-
cessories, plus the RCA Solid-State
Hobby Circuits Manual, HM-81. See
him about the solid-state circuit you
have in mind. Ask him, too, for your
copy of 1L13B0A, a bipchure detail-

WwWWW americanradiohistorv com

‘trolled circuit, which provides a wide l

ing all RCA IC Kits, Experimenter’s
Kits, and support information. Or,
write RCA, Commercial Engineering,
Section 721, Harrison, N.J. 07029.
Do it today.

Eiectronic
Components
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