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One IC
plus one transistor

and a handful of small parts
" are all that is needed to direct drive
- six low-voltage fluorescent display tubes!
The complete story begins on page 45.

Install a Tape Player in Your Gar
~ Build a Broadcast Band Rotating Loop Antenna

— 1 | |

' How to Keep Your Records Playing, and Playing, and...
Inside the Superheterodyne Gircuit—Its History and Theory
Check Out Lafayette’s Dyna-Com 23 CB Walkie-Talkie with Kathi
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Join “THE TROUBLESHOOTERS”

They get paid top salaries
for keeping today'’s
electronic world running

Suddenly the whole world is
going electronic! And behind the
microwave towers, push-button
phones, computers, mobile radio,
television equipment, guided
missiles, etc., stand

THE TROUBLESHOOTERS
—the men needed to inspect,
install, and service these
modern miracles. They enjoy
their work, and get well paid

for it. Here's how you can

join their privileged ranks —
without having to quit your job
or go to college in order

to get the necessary training.

www.americanradiohistorv.com
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Park Ave.,

Just think how much in demand you would be if you
could prevent a TV station from going off the air by
repairing a transmitter . .. keep a whole assembly line
moving by fixing automated production controls . . . pre-
vent a bank, an airline, or your government from making
serious mistakes by servicing a computer.

Today, whole industries depend on Electronics. When
breakdowns or emergencies occur, someone has got to
move in, take over, and keep things running. That calls
for one of a new breed of technicians — The Trouble-
shooters.

Because they prevent expensive mistakes or delays,
they get top pay — and a title to match. At Xerox and
Philco, they're called Technical Representatives. At IBM
they're Customet Engineers. In radio or TV, they're the
Broadcast Engineers.

What do you need to break into the ranks of The
Troubleshooters ? You might think you need a college
degree, but you don’t. What you need is know-how—the
kind a good TV service technician has—only lots more.

Learn at Home . .. In Your Spare Time

As one of The Troubleshooters, you'll have to be ready
to tackle a wide variety of electronic problems. You may
not be able to dismantle what you’re working on — you
must be able to take it apart “in your head.” You'll have
to know enough Electronics to understand the engineer-
ing specs, read the wiring diagrams, and calculate how
the circuits should test at any given point.

Learning all this can be much simpler than you think.
In fact, you can master it without setting foot in a class-
room . . . and without giving up your job!

For over 37 years, the Cleveland Institute of Electronics
has specialized in teaching Electronics at home. We've
developed speciatl techniques that make learning easy,
even if you've had trouble studying before. Our AUTO-
PROGRAMMED® Lessons build your knowledge as
easily and solidly as you'd build a brick wall —one brick
at a time. And our instruction is personal. Your teacher
not only grades your work, he analyzes it to make sure
you are thinking correctly. And he returns it the same
day it is received, while everything is fresh in your mind.

The Science of the Seventies

To keep up with the latest developments, our courses are
constantly being revised. CIE students receive lessons
in Field Effect Transistors, Digital Switching Units,
Microwave Systems, Lasers, Binary Coding and Com-
puter Arithmetic.

in addition, CIE offers an exciting Electronics Tech-
nology with Laboratory course that includes 161 space-

Learn By Doing...

Electronics Technology
with Laboratory Course
teaches you the funda-
mentals.Using space-age
components and testing
techniques youwillapply
the principles you learn
...actually analyze and
troubleshoot modern
electronics equipment.

age components to let you perform 242 fascinating
electronics experiments. You learn the “how™ as well as
the “why’ of Electronics . . . the Science of the Seventies.
Many leading companies use CIE courses to train their
own employees who are working on the latest electronic
equipment.

Get an FCC License — or Your Money Back!
Two-way mobile work and many other types of trouble-
shooting call for a8 Government FCC License, and our
training is designed to get it for you. But even if your
work doesn’t require a license, it'’s a good idea to get one.
Your FCC License will be accepted anywhere as proof
of good electronics training.

A good way to prepare for your FCC exam is to take
a licensing course from CIE. Our training is so effective
that, in a recent survey of 787 CIE graduates, better than
9 out of 10 CIE grads passed the Government FCC
License examination. That's why we can offer this
famous Money-Back Warranty : when you complete any
CIE licensing course, you'll be able to pass your FCC
exam 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.

Mail Card for 2 Free Books

Want to know more? Then fiil out and mail reply card
or coupon today. We'll send you our two FREE books on
opportunities in Electronics. For your convenience, we
will try to have a representative call. Act now, and get a
high-paying job that much sooner.

APPROVED UNDER G.I. BILL

All CIE career courses are approved for educational
benefits under the G.I. Bill. If you are a veteran or in

service now, check box for G.. Bill information.

@
CI Cleveland Institute
of Electronics, Inc.

1776 East 17th Street. Cleveland. Ohic 44114

Accredited Member National Home Study Council

r
| cCileveland Institute of Electronics, Inc. :
I 4776 East 17th Street, Cleveland, Ohio 44114 1
| |

Please send me your two FREE books:
1. Your school catalog, “Succeed in Electronics.”
2. Your book on “How To Get A Commercial FCC License.”
1 1 am especially interested in: !
| |
[ Electronics [0 Broadcast [ First Class
Technology Engineering FCC License
[0 Electronic [ Industrial [ Electronics
\ Communications Electronics Engineering
1 [ Electronics Technology with Laboratory
Name |
(PLEASE FRINT) l
| Address |
! City. State ip.
Veterans and Servicemen:
[0 Check here for G.I. Bill information. EL-44
P e e e ity S s S P —————— —— — — —— a ————
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STORY SPECIAL

w 31 The Saga of the Superhet—from birth to the 6BE6
89 Keeping Tabs on Trips—detecting stairway falls with an alarm mat

CONSTRUCTION SPECIAL

45 Build this Electronic Clock—be on time in style! :
51 Look Again to the Loop—chase BCB DX without a longwire

%%

RADIO’'S TOP COLUMNS

25 DX Central Reporting—shortwave listening with Don Jensen
64 CB Coffee Break—Ciass “E’’ CB by J. Martin )
771 Antique Radio Corner—collectors’ info center from Jim Fred

SOUND INFORMATION

i 59 Those Little Gadgets That Keep Your Records in Good Shape

65 Hey Herb——Herb sounds off on the best questions

66 Four Ways to 4-Channel )

p=g 69 Put a Tape Player in Your Car—save $$ over factory FM/Tape options

TEST REPORTING

pd 43 Kathi’s CB Carousel—Lafayette DynaCom 23, full action in a tight package
67 e/e Checks Out a Jolly Roger— portable, 2-channel action band scanner
gets high marks

REGULARS

18 Ask Hank, He Knows
23 Newscan

28 Literature Library

50 Bookmark

BASIC COURSE
g 79  Understanding Telephone Operation

ue
)

PLUS

\o/
17 Reader Service Page w
30 Cartoon Page

& 96 Classified Ads

103 Reader Service Page
Cover
Highlights

AUTHORS IN THIS ISSUE

©
pnotzé‘?épn James A. Fred, Herb Friedman, Jorma Hyppia, Don
wblyt Jensen, C.R. Lewart, Julian S. Martin, Kathi Martin,
Heostatt Steve A. Money, Jack Schmidt, Hank Scott, Harry

Stavert and the e/e Editorial Staff.
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RADIO-T.V. COURSE

Now Includes % No Knowledge of Radio Necessary

12 RECEIVERS
:3 TnANsMrE#Ens Y No Additional Parts or Tools Needed
e SR ATOR % EXCELLENT BACKGROUND FOR TV
* Asxlngpurlzn b 'd SCHOOL INQUIRIES IN
: ekl ';,;2.’._‘._‘2,"0",, Y Sold In 79 Countries

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The *‘Edu-Kit’* offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Qur Kit is designed to train Radlo & Eifectronics Technlcignsn. %aklng
wse of the most modern methods of home tralning. You wili learn radio theory, construce
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DE
You will learn how to build radios, using rcgular schematics; h
In a professional manner: how to Service radios. You wi
punched metal chassis as well as the latest development of Printed Circuit chassis.
You wilt iearn the basic principles of radio. You will construct, study and work with
RF and AF amplitiers and oscillators. detectors, rectifiers, test equipment. You will learn
using the Progressive Code_ Oscillator. You will learn and practice
using the Progressive Signal Tracer, Progressive gnal Injector, Pro-
dio & Electronics Tester, Square Wave Generator and the accompanys
ng_instructional material. . . .
You will receive training for the Novice, Technician and General Cla;sesbo' F.C.C. Radio
o

BUILD 20 RADIO

and Electronics Circuits
PROGRESSIVE HOME

"Prolning Electronics Technicions Since 1946

Reg. U.S.
Pat. Offy

—

[
T

T

C

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTERS
VALUABLE DISCOUNT CARD

ERTIFICATE OF MERIT
ESTER INSTRUCTION MANUAL

HIGH FIDELITY GUIDE « QUIZZES

ELEVISION BOOK o RADIO

TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUR:

ONSULTATION SERVICE ¢ FCC

AMATEUR LICENSE TRAINING
e PRINTED CIRCUITRY

Amateur Licenses. You will build Receiver, Transmitter, Square Wave tor,
‘Oscillator, Signal Tracer and Signal Injector cuits, and learn how to operate them. You
will receive an excellent background for tele: on, Hi-Fi and Etectronics.

Absolutely no previous knowledge of radio or science is reguired.
the product of many years of teaching and engineering experience.
.provide you with a basic education in Electronics and Radio, worth many times the low
price you pay. The Signal Tracer alone is worth more than the price of the kit.

THE KIT FOR EVERYONE
You do not need the slightest background ages an bacKgro ave hsucce stuliy

ds

In radio or science. Whether you are Inter- used the **Edu-Kit*' (n more thai coun-

ested in Radio & Electronics because you tries of the world. The ‘*Edu-Kit’’ has been

want an interesting hobby, a well paying carefully designed, step by_step, so that

business or a job with a future, you wili find you cannot make a mistake. The *‘Edu-Kit'’®

the ‘‘Edu-Kit'’ a worth-while jnvestment. allows you to teach yourselt at your own
Many thousands of Individua of i rate. No Instructor Is necessary

PROGRESSIVE TEACHING METHOD

The Progressive Radio **Eduy-Kit’’ Is the foremost eaucational rad kit in the worid
and is universally accePted as the standard in the fizid of eiectronics tralning. The ‘‘Edua
Kit'® uses the modern educationai princiPie of ‘‘Learn by Doing.’* Therefore you construct,

practice trouble shooting—all in a closely integrated pro=
-learned, thorougy and interesting back8round in radio«
¢*Edu-Kit."’ You then learn the

g to refulaf broadcast stations.
and troubie-shooting€. Then you bulld a more advanced radio, iearn more advanced theory
and techniques, Gradualiy, in a progressive manrer, and at your n _rate, you wili
find yourself constructing more advanced muiti-tube radio circults, and doing work like &

“Tincluded in aa‘: wEdu-Kit’* course are Receiver, Transmitter, Code Oscillator, signal
Tracer, Square Wave Generator and Signai injector Circuits. These are not unprofessional
sspreadboard’’ experiments, but genuine radio circuits. constructed by means of professional
wiring and soldering on metal chassis, plus the new mecthod of radio construction known
as ‘‘Printed Circuitry. These CiFCuits operate on your regular AC or DC house current.

You will receive all parts and instructions necessa-y to bulld
electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari.
able, electroliytic, i ceramic and paper dielect-ic condensers, resistors, tie strips,
hardware, tu g, Punched metal chassis, Instruction Manuals, hook-up wire, solder,
lelclemum ctifiers. coils, volume controls and switches, etc.

9 ]

addition, you receive Printed Circuit materiais, including Printed Circ hassis,

3
special tube sockets, hardware and instructions, You also receive a useful set of tools, a
al

professional electric soideri i and a self-powered Dynamic Rad Electronics
Teste| The “Edu-Kit"” also in ons and the Progressive Code Oscillator,
in addition to F.C.C. Radio Amateur License training. You will also receive lessons for
servicing with the Progressive Signal Tracer and the Progressive Signal Injector, a High
Fidelity Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Consulta.
tion Service, Certificate of Merit and Discount Privileges. You receive all parts, tocis,
instructions, etc. Everything is yours to keep.

[~ == - ——

| PRINTED CIiRCUITRY |

At no increase in price, the ‘‘Edu-Kit”
now Inciudes Printed Circuitry. You build
a Printed Circuit Signal injector, a unique
servicing instrument that can detect many
Radio and TV troubles. This revelutionary
new technigue of radio construction is now
becoming popular in commercial radio and

|
|
|
1
1
TV sets. J
{
|
|
I
|

A Printed Circuit Is a special insulated
chassis on which has been deposited a con.
ducting material which takes the place of
wiring. The various parts are merely plugged
in_and soldered to terminals.

Printed Circuitry is the basis of modern
Automation Electronics. A knowledge of this
subject is a necessity today for anyone in-
terested in Electronics.

1189 Broadway, Dept.

[ servicing LESSONS|

You will learn trouble-shooting and
servicing In a progressive manner. Voal{

| practice repairs on the sets

you construct. You will iearn symptoms
and causesd?l tro#hle in holme. portable
S . w

and car ra

0

ou
use the professlonal Signal Tracer, the

F

ue Signal injector and the dynamic
Electronics Tester. While you

L2

neighbors, and charge
exceed the price of
Consultation Service
any technical prob-

ROM QUR MAl

tataitis, di oplar Pl., aoer-
Conn., writes: ‘‘l have repaired

vaterio, P. 21, Magna,

Ben 0, Box
Utah: ‘*The Edu-Kits are wonderful. Here
1 am_sending ou‘"le questions and also

the

answers for them, | have been in

Radio for the 1ast seven years. bq:( tike

work with_ Radio Kits, and like to
A o

tl
tine. Also like to jet you know that |

fee|

I"proud of becoming a member of your

Radio-TV Club
R

obert L. Shuff, 1534 Monroe Ave.,

Huntington, W. va.: ‘‘Thought | would

the

0 se e
into the swing of it so Quickiy. The

roualﬁ-shoo(m Tester that comes with

is really swell, and finds the

trouble, if there is any to be found.'*

564DJ,

CIRCLE NO. 10 ON PAGE 13 OR 103
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Progressive ‘'Edu-Kits'’ Inc., 1189 Broadway, Dept. 564D) Hewiett, N.Y. 11557

Please rush me free literature describing the Progressive
Radio-TV Course with Edu-Kits. No Salesman will call.
ADDRESS. . .., ,uccsnvcn .
CIMY 8 STATES 51 « sta niats s - w i = pnl 5 Z] PSS
PROGRESSIVE ‘“EDU-KITS” INC.

Hewlett, N.Y. 11557

iy man w man —
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e THE SHOPPING CENTER FOR ELECTRONICS
(our catalog index of Mfrs extends from ADC to XCELITE)

® HOBBYISTS ... EXPERIMENTERS . . . SERVICE
TECHNICIANS . . . ENGINEERS @
Your Satisfaction is Qur Target
Top Name Brands . . .
Low Prices By
AMPLE STOCKS—including
those ha-d-to-find Parts

whether you want a 15¢ capacitor,
a $50 FET-VOM, or a $450 stereo
system—you can get it at EDI!

Send for your FREE catalog Today.

RUSH FREE CATALOG

Name

Address

City State Zip Code

ELECTRONIC DISTRIBUTORS INC.
Dept. TA-2, 4900 Elston Chicago, Ill. 60630

_ CIRCLE NO. 20 ON PAGE 17 OR 103

everybody's
gain

If you operate AM on a tube
set, you might need all the

gain you can get. On a
transistorized SSB rig, you
probably need just a little.
That's what's so super about the
new Super Sidekick. You get a
modulation-boosting match for
any set and a dynamic cartridge
for clarity.

See a Turner dealer for details,
or write to Turner, 909 17th St.
N.E ., Cedar Rapids, la. 52402.

) TURNER

MICROPHONES

Super Sidekick
List Price $80

CONRAC
CIRCLE NO. 24 ON PAGE 17 OR 103
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LIVE IN THE WORLD OF TOMORROW...TODAY'!

A BETTER LIFE

STARTS HERE

KNOW YOUR ALPHA
FROM THETA!

greater relaXation, concentra-
tion, listen to ur  Alpha-Theta
pbrainwaves. Ultra-sensitive electrode
headband slips on/off in seconds—

s lpha o1

toring bution simula Alpha sound; 3
feedback. Reliable 15 'Omp.llﬂble to camher models
Complm.oly safe. éompwhensive instruction hooklet.

N 24.50 Ppd.

EK (8x3x4”; GEE Mo o 1
No. 71,809EK (LOW COST ““STARTER" UNlT) $49.95 Ppd.

[N —_L
TAKE TEMPERATURES IN

New electronic oral ther-

mometer makes glass S ECON DS
mercury ones obsolete.
Seconds instead of min-

utes. more accurate. much
easier to read! Put dis-
posable covelr (Supply
incl.) on flexible probe.

place under tongue. flick

calibrate switch. on iy \

lsav\m:h‘ r%d(l in 15 secs. .‘* s 4
1g numbers (90-98.6°F -
n tpe: 14° from 99.108°). no squlm

mg Hospital tested. safe. hygienic.

Compact metal case fits in doctors’, nurses’.shirt pocket.

(not_incl). .

Uses one 9v batt. Instrs.
Stock No- 71,849EK e .$25.00 Ppd.

o

130 EXPERIMENTS IN OPTICS .

and photography! Optix® Experiments Kit
is a complete optical & photography lab for
130 exciting experiments. Lets you recreate
the periscope. telescope, microscope, Ka-
leidoscope! Build a 35mm reflex camera
with interchangeable lens system! Make,
develop photographic film! Enjoy the fun
and fascination of having your own optics
lah Fully illustr 112-page manual, 816X
117, clearly explains usage of this stimu-
lating kit's 114 precision engincered com-
ponents.

Stock No.

MAIL COUPON FOR

71,646EK. . . .

.$22,50 Ppd.

(And our FREE CATALOG is packed with exciting and
unusual ecological & physical science items—plus
4,500 finds for fun, study or profit . . . for every mem-
ber of the family.)

3-CHANNEL COLOR
axpeee ORGAN KIT

Easy to build low-cost kit needs no tech-
nical knowledge. Completed unit has 3 bands
of audio frequencies to modulate 3 inde-
pendent s(rings of colored lamps (i.e. ‘‘lows’’-
reds, ‘‘middles’’-greens, ‘‘highs’*-blues. Just
connect hi-f, power lamp etc. & plug
strnnz into own channel {(max.
Kit features 3 neon indicators,
intensity controls. controlled individ
SCR eircuits: isolation transformer; custom
plast:c housing: instr.

o $17.50 Ppd.

ELECTRONIC DIGITAL
COMPUTER KIT!

Stock No. 41,831EK

Solve problems, play games. predict
weather with this actual working
model of giant electronic brains.

Amazing new fun way to learn all
about computer programming . . .
decxmal binary system.

ven do your own. Frozram-
ming after com pleting simplified 116 page
instructive hooklet. Inciudes step-by-step as-
sembly diagrams. Circuits easily changed. Read

out from illuminated mn!rol panel. Req. 2 “D" batt
gnot incl.). Best model \Ae ve seen—for home. schoo
ndustry. No. 71,434EK . . (ll”xl?!/{xd" PRI 531 S50 Ppd.

3” ASTRONOMICAL
TELESCOPE

See moon shots. orbits, stars, phases of
Venus, planets close up. 60 to 180
power. New improved aluminized. overcoated
37 dtam. f/10 primary mirror., ventilated
cell. Equatorial mount with locks on both axcs
and mounted Barlow lens.

REE: “Star

book.
. BS,08S0EK............. 34.95 Pnd
3” REFLECTOR TELESCOPE_ Stock No.

......... 62.50 Ppd.
(45x to 270:) Stock MNo.
.00 FOH

801
‘/"

ReFLECTOR TELESCOPE
VOSER 8.0 im0 sa oo blh bl

A41/8”

BEVVOTEK . e oo B8 ara sl comt g Wl A5 o o b s B B

6" REFLECTOR TELESCOPE Stock No. 85,187EK. . $215.00 Foe

6~ REFLECTOR W/(ELECTRIC) CLOCK DRIVE No. 85,086EK.

$249.50 FOB

ORDER TODAY COMPLETE AND MAIL
EDMUND SCIENTIFIC CO

GIA“T FREE l 300 Edscorp Building, Barrington, N.J. 08007 I
CATALOG' I How Many  Stock No. Description Price Each Total I
164 PAGES - MORE THAN | |
4,500 UNUSUAL BARGAINS! | |
Complelely new Catalog. Packed with huge selection I
1 mice s, magnets, mag- I
| mhers prisms, photo components, ecology and Unique I
L|ghtmg items, parts, kits, accessories — many hard- I T 3 I
to-get surplus bargains: 100's of charts, illustrations, " ” ANDISE TOTAL
: For hobbyists, experimenters, schools, industry. I PLEASE SENO D GIANT FREE cATALOG EK HANDLING CHARGE | $1.00° I
1 EDMUND SCIENTIFIC CO. ol o TOTAL 3 I
300 Edscorp Building, Barrington, N, J. 08007 I 30 DAY enclose [ che
{ A ] money order for $ . *50¢ on orders over $5.00
Please rush Free Giant Catalog "E K I MONEY-BACK I
: | $( GUARANTEE I
| Mame YOU MUST BE smmm NAME |
| | 2 SELIN 26 oATS |
. Address, I FOR FULL REFUND ADDRESS
i City. State Zip. L i . p l
e o o o e e i o R T S e e o ) e s e s
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Hey.

Showcase of New Products

Hybrid Speed Control
Hug Electronics has developed a new minia-
ture control (3 amps continuous duty) that
will vary the speed of small fractional hp AC
motors. Its small size makes it easy to install
in hand-held electric tools and small appli-
ances such as mixers and blenders. A potenti-
ometer used in conjunction with the HA-1

® Control is all that is required for motor speed
CE radio and then -
on ® .
put it in the same
[ 1 1] @
 familiar cabinet.

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 cqntrol, C_ontrol unit senses armature voltage
model “A” new improved circuitry. with varying load cond|§|ons and rggulates
With tically isolated RMS current through series wound field and

! Jancwiga co tisticalliyalisotate armature. The manufacturer has made the

speaker and voice-tailored audio that. HA-1 Control available two ways: control only
cuts noise—increases clarity. Plus a for $5.95, or with a potentiometer at $6.95.
new ceramic selectivity filter that Hug Electronics, P.O. Box 37, Arlington
rejects adjacent channel chatter. And, Heights IL 60004.

of course it has built-in electronic

speech compression for famous John- 220 Repeaters For Rent

son “talk power.” At $159.95, the A new 220 MHz repeater program has just
Messenger 123A is a real value. And been announced by Clegg, Lancaster, PA in

an effort to bring vigorous 220 activity to

come to think about it it's still a great radio amateurs from coast to coast. A new

looking CB radio just the way it is.

Messenger 123A. -
New where it counts: ~ LT
inside. cisg BB F - gl

Clegg repeater, valued at approximately
$1200, can be leased to amateurs at special

i@

Waseca, Minnesota 56093 club rates of only $25 per month. The low
monthly rental fee can be further reduced
Full 1-year parts and labor warranty— with club member purchases of the FM-21
backed by over 650 authorized service centers nationwide. transceiver, a 220 MHz FM unit. The repeater
CIRCLE NO. 35 ON PAGE 17 OR 103 is leased complete (except antennae and feed
8 ELEMENTARY ELECTRONICS CIRCLE NO. 16 ON PAGE 17 OR 103——>
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Now there'’s a CB radio
with too much talk power.

Put punch in ycur voice, frcm a block ~ Extra large Power S Meter let's you
away to the fringes of your range.  monitor your set's pe-formance
New Cyna-Mike gain control puts out  easily even when it's tucked under
absclute modulation. So much talk  the dashboard.
power you'l have to tura it down.  And‘you get switchable automatic
An impo-tant feature, but only  noise limiter, P.A./exiernal speaker

one that makes this fantastically low-  jack, large built-in spaaker and
priced CB radio the best CB value detachable mike.
on today’s market. |t's all wrapped up in a beautitul,

~he Cobra 21 with crystal filter, compact cabinet only 6" wide x 2"
dual conversion receiver: transmits  wide x 7%" deep. Mests FCC
and receives cn all 23 AM channels.  requirements.
Features 6J dB adjacert channel  Ask your CB Dealer for the Cobra 21
rejection that completely  The radio with too much talk power
eliminates bleedover.  for not much money.

’..'-.'.. - with mike

. k

i N ﬁ-—

: -

LY

&
»
" E COBRH 21
?W/,, g g F; i
¢ [ I/’I WITH EXCLUSIVE DYNA-MIKE

Product of DYNASCAN CORPOFATION » 1801 W. Belle Plaine « Chicaco, il inois €0613
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line) with features that include automatic
identification, all solid-state construction, and
built-in timers. It operates at 10 to 15 watts,
and uses a Phelps-Dodge Tx/Rx duplexer.
Clubs may write to Phil Theis K3TUF, Clegg
Division, International Signal and Control Cor-
poration, 3050 Hempland Road, Lancaster,
PA 17601, or telephone him at (717) 299-
3671 for more information. If you wish, circle
No. 52 on the Reader Service coupon.
2-Meter Ham Radio Ampkit
Designated the Heathkit HA-202, a new Kkit-
form amp can be used with any 2-meter
exciter delivering 5-15 watts, and can boost

output to 40 watts nominal, while pulling a
maximum of 7 amps from a 12-volt DC sys-
tem. The all solid-state circuitry combines
emitter-bailasted transistors with a highly ef-
ficient heat sink to permit high VSWR Ioads
without the need for complex sensing circuits.
An internal changeover relay and relaxed cir-
cuitry automatically switches the unit for
transmit and receive modes. The HA-202 kit
can be assembled easily in approximately
four hours, and can be mounted out of the
way in the car's trunk or under the dash-
board. Transceiver connecting cable and an-
tenna jack are supplied. Mail order price is
$69.95 FOB Heath Company, Benton Harbor,
Michigan 49022. For additional information,
circle No. 1 on Reader Service Coupon.

Dust-Off

After years of use in technical laboratories,
Dust-Off, the professional dusting instrument,
is being introduced to industry and the con-
sumer by Falcon Safety Products, Inc. along
with a new smaller version, Dust-Off Junior.
These handheld ‘““go getters’” whisk away lint,
dust or dirt from virtually all surfaces which
can't be touched and in places which can’t be
reached. For cleaning everything from preci-
sion equipment, office machines and com-
puters to photographic negatives, stereo
equipment and electric shavers. Whatever the

Electro\oice

Condenser Micro

Meet the test

land please the testers|.

Hirsch-Houck Laboratories (reporting in the
May, 1973 Popular Ejectronics) said, in part," Best
of all, their sound quality has a range and
smoothness that we have not previously found
except in much more expensive mikes’”.

And Consumer Guide magazine (Vol. 31) rated
the E-V electret condenser microphones “Best
Buys” on the basis of their tests.

aGU'ton ELECTRO-VOICE, INC., Dept. 1132EY

COMPANY 678Cecil St, Buchanan, Mich. 49107

Further proof that you can get studio-quality
sound at moderate prices with an E-V electret
condenser microphone. Prices start at $39.75,
suggested retail. See and hear them today at
your E-V dealer. Or write for your useful FREE
guide to the use of Electro-Voice condenser
microphones. It has helpful information for every
tape recording enthusijast.

EleélhoYores

More U.S. recording studios use Electro-Voice microphones than any other brand.
CIRCLE NO. 26 ON PAGE 17 OR 103

10

ELEMENTARY ELECTRONICS

www.americanradiohistorv.com



www.americanradiohistory.com

BE AMAZED! oo

REALISTIC' FOUR-CHANNEL SOUND TO
ANY STEREO...HOME OR CAR...THE
EASY, LOW-COST RADIO SHACK WAY!

HOME ADD-ON SYSTEM

Your stereo system is ready and waiting
for easy updating to the "Sound of

the Seventies”: Our Quatravox four-
channel synthesizer and two Solo-103
speakers recover ambient sound
previously “hidden” in ordinary stereo
records, FM and tapes . . . from right,
left, front and rear, just as it's “reflected”
in theaters, clubs, concert halls. No
internal rewiring. Six audio cables and
plugs are included. Save $6.90. $62.95*

Realistic Quatravox Alone.

Add quatravox and two extra speakers
to your present system for four-channe!
enhancement of all stereo. $29.95°

AND ONE FOR THE ROAD

If you already have stereo in your car,
there’'s no need to miss out on the fun
B of four-channel. Our Auto Quatravox,
R T plus two flush-mount speakers,

TRavOX & C = X
- AUTO QUA _‘_ connects easily to your present stereo
i radio or tape player for startling four-
channel enhancement of any program or
recording. Listen to front speakers only,
rear only, or balance all four. 18-foot
cables, hardware included. Save $6.90.
$16.99°

Above with Surface-Mount Speakers.
Just hang speakers anywhere

in car without installation.

Save 10%. $16.99*

Realistic Auto Quatravox Alone.

Just add two speakers of your choice.
Takes minimum space, only

5%x 2% x 1-3/4" $9.95°

*Price may vary at individual stores.

Exclusive at 2000 Stores in All 50 States

FREE ‘74 CATALOG! AT YOUR 236 |
NEARBY STORE GR MAIL IN THIS COUPON Rad lo ’ h aek
: 180 pagaes! Sterea Hi-Fi, CB, Ham, Kits, Radios, More! !

| Name _ Apt. # and ALLIED RADIO STORES
e i B A TANDY CORPORATION COMPANY

I ciy State 2o [LITT]| P.0.Box 1052, Fort Worth, Texas 76107
_____________ CIRCLE NO. 32 ON PAGE 17 OR 103
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We will document the fact
we make more models of
Monitoradio (Scanners)
than all other names com-
bined—our satisfied users
number more police de-
partments, more fire de-
partments, more CD units—
in fact, just more happy
customers, plain or fancy,
than all competitors put
together— we believe it’s
because we try to be the
difference with innovative
engineering delivered to
you at a price you prefer to
pay—for example:

our NEW

10 CHANNEL Hi/Lo/U
3 saND ACTION RADIO

*169”

suggested list price.

Available at your favorite retailer now from—

b
® 1973 Feqfﬂ’\(‘&_

the people who produced
the world’s first transistor radio

7707 Records Street, Indianapolis, Indiana 46226

CIRCLE NO. 29 ON PAGE 17 OR 103
12
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chore, they tackle it with a burst of pure, dry
Freon gas. And their specia! pressure controls

| let you choose from a delicate puff to a

powerful blast. Dust-Off is supplied with a
long lasting 15-0z. canister, complete with
reusable heavy duty chrome trigger valve and
nozzle. It sells for $9.95. 15-oz. refills are
$1.75 each. Dust-Off Junior is just as power-
ful; packed with a full 8-ozs., it keeps blasting
right down to the end. It has a flexible exten-
sion nozzle for precision dusting, and the
built-on retaining ring prevents nozzle loss
and holds it against the side for compact
carrying. Dust-Off Junior sells for $2.75. The
cleaning pros—Dust-Off and Dust-Off Junior
are available through local photography and
other outlets. For more information, circle
No. 57 on Reader Service Coupon.

Tachkit

New Archerkit Auto/Marine Tachometer kit
reads engine speed from zero to 8000 rpm on
any 4, 6, or 8-cylinder engine with a 12 volt
electrical system. Step-by-step instructions
are provided for assembly, calibration and
installation. The unit may be mounted in any

ELEMENTARY ELECTRONICS
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position, and the rotatable bezel adjusted for
best visibility of the 34-in. lighted dial. All-
electronic circuit design compensates for nor-
mal changes in voltage and temperature for
readings with =29 accuracy. Deflection angle
is 240°. The Archerkit Auto/Marine Tachom-
eter Kit, complete with cables and mounting
hardware, is priced at $19.95. Archerkit prod-
ucts are available at more than 180 Radio
Shack and Allied Radio Stores from coast to
coast. For more information, circle No. 55
on Reader Service Coupon.

Microphone Floor Stand

A triangular‘based general purpose micro-
phone floorstand is being introduced by
Atlas Sound. Utilizing new manufacturing
methods, model MS-50 combines high quality
and modern styling with a low suggested re-
tail net of $8.75. The U.S.-made stand fea-
tures the famous Atlas. Sound wearproof

grip-action clutch and a scuff-resistant steel
base with protective pads and anti-tip provi-
sions for stability. To ensure long-lasting ‘“‘as
new'’ appearance, the stand-base and the
lower half of the cold-rolled steel tube assem-
bly are color-coordinated in gloamed black
and the upper tube is chrome plated. Atlas
Sound’s Lifetime Guarantee applies to the
new stand. Adjustable height 35-in. to 63-in;
base size 14l4-in.; weight 61, Ibs.; tube
threads 54-in.—27. Additional information
may be obtained from Atlas Sound, by cir-
cling No. 53 on Reader Service Coupon.

CB Right in Sight
A new low-priced, ultra-compact Citizen’s
Band mobile transciever is announced by
Midland Electronics Company. The large back-
lighted S/RFO meter and “‘Luma Dial’ chan-
nel indicator have been placed on a special
top panel, especially designed to be “right in
sight”” for the driver in normal under-dash

NoveEMBER-DECEMBER, 1973

A superstore of electronics at your fingertips
» Stereo/4-Channel Sound SystemseTape Record-
ers and Accessories » Radios e Phonos e Kits e
Amateur and Shortwave Gear ¢ Citizens Band e
Antennas e Police/Fire VHF-UHF Radios e Electronic
Calculators and Timepieces e Security e Test
Equipment ¢ 1000’s of Parts, Tubes, Batteries,
Wire, Hardware

Exclusive TELEDYNE and OLSON Audio Products

mail this coupon today

——— " — S E— D E—. P S —f— o — —

O e — —— —— —— —— Dot S— St
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[ free

OlsoN. clectronics pept. To

260 S. Forge St., Akron, Ohio 44327
Send me my FREE 1974 Olson Catalog

1

I

I
Name Apt =
Street = |
City State_______ Zip ol
Send a Catalog to my friend 1
Name _Apt. =
Street . i
City State_ _Zip__ I

CIRCLE NO. 9 ON PAGE 17 OR 103
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installations. Channel numbers are extra large
and easy to read. All controls, on/off/volume,

The Hustler Fiberglass

08 Mobile A”tenna Loy variable squelch, channel selector, are clearly

48 of

marked. Physically the smallest 23-channel
transceiver Midland has ever offered, this all-
new unit is just 55-in. wide, 2 inches high,

SUPERIOR
PERFORMANCE

Hustler's exclusive copper
armoring design gives
maximum performance of any
fiberglass antenna. Get the

9 inches deep and weighs only 3 pounds com-
plete. Using a synthesided 23-channel circuit

advantages °f the larger and advanced integrated circuitry, it trans-
conductive diameter for [ mits with fuli 5-watt RF input and contains
greater signal radiation, a sharply selective dual conversion receiver

jowest SWR superior with tuned RF and AGC. Automatic noise
. ’ limiter and fully variable squelch are also
mechanical performance — provided. Complete with a full-size piug-in
and at reasonable cost. mike, clip and mounting bracket, Midiand's
Choose a gleaming Model 13-862 carries a suggested retail price
; i of $99.95. For further information on this
it TUStLe.: 2 i 590G and other Midland Citizen’s Band transceiv-
FiEentnob! emouqtor ers, circle No. 58 on Reader Service Coupon.
a complete system in-

cluding antenna, mount Superhetkit

and cable for easy For the student, beginner, or occasiona! kit

installation on any é builderl;' Rdadio Shack i; offter:)r;g a r:jew, ‘:aasLly
; : assembied tubetype AM table radio kit by

vehicie location, aqy Archerkit. The superheterodyne radio has four

body style, domestic ' tubes, plus a rectifier, and includes an auto-

or foreign. matic volume contro! circuit which helps

maintain a constant volume ievel. Tunes the
standard 535-1650 kHz AM broadcast band.
In ivory case, 514x73/x4-in. with 314-in.
speaker. Operates on 117 VAC. The Archerkit

Availab!e from the more than | ‘mnm) >
3000 distributors and dealers J W?h
who recognize the best. - ’W”mnmn

NEW-TRONICS CORP.

i

15800 COMMERCE PARK DRIVE
BROOK PARK, OHIO 44142

CIRCLE NO. 8 ON PAGE 17 OR 103
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AM Radio kit complete with detailed, step-by-
step asembly instructions is priced at $14.95.
Archerkit products are available at more than
1800 Radio Shack and Allied Radio stores
coast to coast. For more information, circle
No. 60 on Reader Service Coupon.

Cleaning Kits for Recorders

Nortronics has introduced four new inspec-
tion and cleaning kits for cassette, 8-track
and reel-to-reel recorders. Three of the four
new kits contains exactly the right Nortronics
QM-Series recorder care products required to
inspect and clean cassette, 8-track cartridge
and reel-to-reel recorders, respectively. The
fourth kit in the series, called ‘‘Every Head
Needs Cleaning'’, contains products express-
ly for cleaning all magnetic heads. QM-Series
recorder care products contained in the new
Nortronics kits are specifically engineered to
achieve effective results with complete safety
for delicate machine parts. Model QM-6 In-
spection & Cleaning Kit for all cassette re-
corders and players is priced at $9.90. Model
QM-7 Inspection & Cleaning Kit for all 8-track
cartridge machines is priced at $9.90. Model
QM-8 Inspection & Cleaning Kit for all reel-
to-reel recorders is priced at $9.90. Model
QOM-9 Every Head Needs Cleaning Kit contains
100 Nortronics QM-502 6-in. QM-Tip Cleaning
Swabs and a 3-0z. can of QM-103 Spray

aWNaNntis Astroplane

Tape/Head Cleaner. Priced at $3.35. All four
kits are supplied with detailed instructions
for use. For complete information of Nor-
tronics Inspection & Cleaning Kits, contact
the nearest Nortronics dealer or circle No.
64 on Reader Service Coupon.

Regency’s New FM Transceiver
An all new 12-channel, 220-MHz FM trans-
ceiver for amateur communications in the
220-225 MHz range, is now in production by
Regency Electronics, Inc. The all solid-state,

gives CBers Performance to brag about.

The unique construction fea-
tures are exceptional.

4.46 db gain over isotropic
is, and provides, a stronger
transmit and a stronger re-
ceive.

To make use of the better
signal,the Astroplane radiates
the signal from higher up than
other CB antennas and at a
better angle. According to Dr.
Alva Todd of the Midwest Col-
lege of Engineering, *'it pos-
sesses an unusually low angle
of maximum radiation.” This
low angle of radiation means
that your power is radiated at
the horizon and not up into
the clouds.

You'll also get fong lasting,
trouble-free performance be-
cause it is compact in design
—without long drooping radi-
als, “‘without coils to burn or

e— T

ANt

RESEARCH AND DEVELOPMENT, INC.

short out, and with direct
ground construction for posi-
tive lightning protection and
static dissipation.

$29.95 Sugg. Retail

5 Gain 4.46 over isotropic
Power Capacity 2KW
Lightning protection D.C.

Ground
V.SW.R. 1.21
Length 12 Ft.
Diameter 30 In.

Free 16 page color catalog

Write: Avanti R & D, Inc.
35 W. Fullerton
Addison, Illinois 60101

kY

creators of the
famous

MOONRAKER

CIRCLE NO. 6 ON PAGE 17 OR 103
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The great new

i scans 360° in
milliseconds with

575 dB gain. Or beams
an 875 dB gain signal
where and when you
want it-instantaneously.
(Otherwise, it just
another beautiful

-~
i

MODEL M‘ﬂSupeIS«:{nnételectronic beam,
incl. control console —sugg. price, Qg

the anténna specialists co.

Division of ORION INDUSTRIES, INC.
12435 Euclid Ave., Cleveland, Ohio 44106
Export: 2200 Shames Dr.,

Westbury, L.I., New York 11590

Canada: A. C. Simmonds & Sons, Ltd.

CIRCLE NO. 5 ON PAGE 17 OR 103

IR, N G A T I
New Hybrid Speed Control
for fractional H.P. motors

The HA-1, a new miniature control (3
amps continuous duty}, will vary the
speed of small fractional H.P. AL
motors. It's small size makes it easy to
install in hand-held electric tools and
small appliances such as mixers and
blenders.

A potentiometer used in conjunction
with the HA-1 Control is all that is
required for motor speed control. Con-
trol unit senses armature voltage with
varying load conditions and regulates
HMS current thru series wound field
and armature. Motor speed can then be
varied to desired speed by potentiometer
setting.

HA-1 Speed Control only - - - $5.95P.P.
HA-1P With Potentiometer. . . $6.95 P.P.

Send check or M. O. to Dept. R-9.

H “ G ELECTRONICS

P. 0. Box 37, Arlington Heights, {Il. 60004

CIRCLE NO. 23 ON PAGE 17 OR 103
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American-made HR-220 is compactly de-
signed for dash mount, measuring 21;-in. x
5l5-in. x 7Y%-in. The 12-channel transmitter
puts out 10 watts minimum from a 13.8 V
DC power supply with phase modulation and
automatic deviation limiting. Each crystal
controlled channel is equipped with an indi-

vidual trimmer capacitor for frequency net-
ting. Built-in VSWR Bridge Limiting Circuitry
protects the RF power amplifier. The 12 chan-
nel receiver has an audio output of 5 watts.
A noise operated squelch system provides for
clear reception. Sensitivity rates at 0.4 micro-
volts (nominal), 20 db quieting. At $239.00,
the unit comes complete with factory in-
stalled transmit and receive crystals for

| 223.50 MHz. Hand-held plug-in, ceramic mike

is included as is the dash mounting bracket.
The HR-220 is now available through Regency
distributors nationwide. For more information,
circle No. 66 on Reader Service Coupon.

2-In-1 Dispenser

A unique 2-in-1 dispenser is now available for
home, auto and equipment repairs. An entire-
ly new concept in packaging and automatic
dispensing developed by Devcon, this dis-
penser, called ‘DEV-TUBE,” consists of a
molded plastic container with two separate
compartments and two pistons for dispens-
ing. “‘DEV-TUBE,” developed primarily for
dispensing 2-part epoxy adhesives and other
components, is easy to use. The resin (A)
and hardener (B) are in the separate com-
partments. Just snip off the end of the double
nozzle, push the double piston, and exactly
equal parts of A and B are metered out, side
by side. The nozzies can be closed with a
special double cap. The ‘“DEV-TUBE™ will
stand erect on the shelf until needed again.
“5-Minute” Epoxy in the new “DEV-TUBE"
dispenser is now available through hardware,
automotive, and other stores throughout the
United States. A single unit lists for $1.50. If
you can’t pick up a unit locally, circle No. 62
on Reader Service Coupon.

Like What You See? See what you Like? What-
ever it be, you can get all the facts and more
from manufacturers of products and services
listed on “Hey, Look Me Over” by circling their
number on the Reader Service Page. ]

ELEMENTARY ELECTRONICS
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,

READER
SERVICE PAGE ™™

e The Editor of ELEMENTARY ELEC-
TRONICS offers readers an easy way to get

additional information about products and
services advertised in this issue. Also, if you
would like more information about any new
product mentioned in our column “Hey,
Look Me Over,” it's yours for the asking.
Just follow the instructions below and the
material you requested will be sent to you
promptly and at no cost.

e
4.

SJINOH1J3

® The coupon below is designed for your conven-
ience, Just circle the numbers that appear next to
the advertisement or editorial mention that inter-
ests you. Then, carefully print your name and ad-
dress on the coupon. Cut out the coupon and mail
to ELEMENTARY ELECTRONICS, Box 886, Ansonia
Station, New York, N.Y. 10023. Do it today!

ELEMENTARY

o e e g

NOVEMBER/DECEMBER 1973 Void after March 31, 1974

|

l ELEMENTARY ELECTRONICS l
| Box 886, Ansonia Station, New York, N.Y. 10023 |
: 1 2 3 4 5 6 7 8 9 101
i Please send literature for 11 12 13 14 15 16 17 18 19 20 :
1 the numbers | havecircled. 21 22 23 24 25 26 27 28 29 30 I
I I understand thisis afree 31 32 33 34 35 36 37 38 39 40 I
| serviceand!am limitedto 41 42 43 44 45 46 47 48 49 50 |
I 12 circled numbers. 51 52 53 54 55 56 57 58 59 60 |
| 61 62 63 64 65 66 67 68 69 70 |
: Are you a subscriber to this magazine? Yes []No %
i Do you now own Police/Fire/Aero receiver(s)? 71[ |Yes 72 |No I
I If your answer is yes, please check appropriate box: I
1 73[ ]Mobile 74 1Base 75[|Portable 76[]Used inyourwork I
I Name (Print-Clearly) |
I Address ;_ — ] I
: City State ZipCode ) :
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GREATEST TV Schematic Bargain EVER Offered

...Complete IV Schematics for less than 3¢ each

Covers all Color TV 1960-
1968 and 23 Brands

-~ NOW YOURS B&W from 1965-1968
(LR X DA TV TECH/MATICS |

8 GIANT VOLUMES—Covers 99%
of Color TV—4 years B&W

Here are FABULOUS savings on nationally-kmown TV schematic
and service data—on Lverything you need to fill Your vital service
data needs for TV model ye 1965 through 1968 . . . plus
COLOR TV from 1960 lnmugh 1‘168' It nmounts to a low,
cost of less than $9.00 per year for your TV service da
with 5 more years of Color TV covexage thrown in for good
measure!

SERVICE DATA FOR 23 BRANDS- v rech/maTicS

includes complete schematic dlagrams and vital servicing data
for every TV receiver produced by more than 20 leading American
Manufacturers for 1965. 1968. 1967, and 1968. All diagrams and
servicing details are completely authentic. Each Year’'s caverage
15 permanently bound into two convenient-10-use volumes which
open flat to 117 x 24147, ready to provide you with instant service
data at your workbench. Some diagrams as large as 58” x 227!

HERE'S WHAT YOU GET-vou recetve 8 B1G volumes

in all. Included is a clearly detailed and annotated TV schematic
diagram for each specific model. You also get complete replace-
ment parts lists, aligRnment Instructions. tuhe and component
location diagrams, plus key waveforms and voltage readings . .
all the information you ueed to service over 909 of the TV
receivers you'll encounter!

volume is organized alphabetically by manufacturer, then
numerically by model number. In addition. a handy Chassis/
Model Finder is bound into each volume. Regular list price for
each year’s coverage—2 BIG_ volumes—is £19.90. All 8 volumos
normally sell for $79, ho Your price is ONLY $34.9 a
savings of nearly $45.00

STREAMLINED & CONVENIENT- .\ e insorma-

tion for a given model is contained on two facing sheets.
The special bhound- leaf format allo pages to lie flat when
open. Each volume is organized au)habeucally by manufacturer,
then numerically by model number. In addition. a handv Chassis/
Model hnde\ i8 hound into each volume. Regular list price for
each year's coveraRe—2 BIG volumes—is $19.40. All 8 volumes
normally sell (or %‘79 80. Your price is ONLY $34.95 . . a savings
of nearly $45.00

MONEY-BACK GUARANTEE-

FREE 10-day exammauon
many times the price.

| CONTENTS W S a——

The 8 BIG volumes (2
for each year) cover all
black and-white receiv-
ers for model years
1965 through 196R—
PLUS Color TV cover-
age from 1960 through
1968—for these brands:
Admiral, Airline, Andrea,
Coronado, Curtis Mathe
Dumont, Eiektrohome,
Emerson. Firestone, Gen-
eral Electric, Ho#fman,
Magnavox, Motorola,
Muntz,0lympic, Packard-
Bell, Philco, Philco-
Ford, RCA Victor, Sears
. Setchell-

Regular Price $79.60

low

Order at our risk for
Prove to yourself they are worth

charge

LARGE PAGES, 15x
117, open flat to
29%2x117”. Provides
complete schematic
diagrams.

Carlson, Sonora. Sylva-
nia, Truetone. Westing-
house and Zenith.

Publisher's Lust Price

3 Specml
price 534,95 only i
they last!

NO- RISK COUPON—MAIL TOD

1 TAB Books, Blue Ridge Summit, Pa. 17214

8 ] | enclose $34.95. Please send me your

T complete 8-vol. Tech/Matics Schematic

Offer postage prepaid . . . plus my 5 FREE

1 SINGLPAK Manuals.

[ Please invoice me for $34.95 plus postage.
Same return privileges.

Publisher's
List Price
each year

price $34.95
only while

§ Address. .
a City p 1
1 Foreign, add 10%. Pa. add 6% sales tax. EE103 g

L R e Y L L 1]
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ASK HANK,
HE KNOWS!

One Born Each Minute
| have a Cactus 2000 receiver made by Cactus
Electric Co., Japan. The tuner needs servicing,
and | need a schematic. Do you know where |
can get one?

—J.W,, Vancouver BC
I must get about 100 letters like this each
month. No, I don’t know where to get a
schematic diagram for the Cactus 2000, or the
Boxer 29, or the Pramton RV-400, or what-
ever. Most of these brand names are private
brand names for department stores or multiple
retail outlets that like to make large markups
on imported junk. Schematics? Practically im-
possible to obtain. Once they are sold out,
they dream up a new name and do it all over
again by changing the nameplate on an identi-
cal piece of junk.

$-8 on Noise
| have just purchased a house in a small mid-
western town and | am plagued with an elec-
trical interference problem on my CB equip-
ment. My rig runs an S-unit reading of from 6
to 8 almost all of the time. The only exception
being right after a rain when everything is wet.
If you can tell me what the solution would be,
it would be greatly appreciated, if there is a
solution other than moving?

—N.D.C., LaHarpe KA
Outside of keeping a garden sprinkler running
continuously on your roof, I cannot offer any
suggestions. Maybe one of our readers can
offer a suggestion?

Soft Sell
I'm just starting in electronics and have a Jow

(Continued on page 22)

Hank Scott, our Workshop Editor, wants to
share his project tips with you. Got a question
or a problem with a project you're building—
ask Hank! Please remember that Hank’s col-
umn is limited to answering specific elec-
tronic project questions that you send to him.
Sorry, he isn’t offering a circuit design service.
Write to:

Hank Scott, Workshop Editor
ELEMENTARY ELECTRONICS
229 Park Avenue South
New York NY 10003

ELEMENTARY ELECTRONICS
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Science Fair P-Box’ Kits
have helped launch 1000's of

careers in electronics!

Our Transistor AM Radio

is one good reason why.

Battery powered —use it indoors or out to
tune in local stations. Fun, safe & easy to
build—wire it with or without soldering.
Like each P-Box, it includes instructions
that let you learn as you build, unique
Perfboard chassis, and all parts (including
earphone) except battery.

¥l g
et

; \ FREE ‘74 CATALOG AT YOUR

\ NEARBY STORE OR MAIL THIS COUPON
"3\ 180 pages! Audio, LB, Ham, Parts, More!

Kit

Other P-Box Kits

Wireless AM Mike

{C AM Radio
One-Tube AM Radio
2-Transistor FM Radio
3-Transistor SW Radio
Solar-Power AM Radio
WWYV Tuner-Converter
3-Way Code Oscillator
“OTL” Audio Amplifier
Light Transceiver

Electronic Organ
Electronic Metronome
Telephone Amplifier
“Goofy-Lite” Flasher
Voice Controlied Relay
Electronic Thermometer

Metal Locator
AC/DC Power Supply
Siren Kit

Photo Night Light
Light Operated Atarm
“Heads & Tails”

Science Fair

and ALLIED RADIO STORES

H A TANDY CORPORATION COMPANY

‘t— o ,
Name Apt.#
I Street
City
State Zip[ I l [ ]
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P.0. Box 1052, Fort Worth, Texas 76107

*Price may vary at individual stores
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HEY, LOOK ME OVER

(Continued from page 18)

budget. | would like to know where | can get
Westinghouse, Signetics, and RCA [C’s and
other solid-state items at low prices.

—C.S., Johnstown PA
Some people never read the ads in a magazine.
Read those in this magazine and your question
will be answered. Also, take a look at the
Literature Library page. Lots of parts catalogs
are offered for the asking. Get with it today!

Little Green Men
When | turn on my set the color is green for
about 10 seconds. Then it’s normal thereafter.
What can | do?

—N.K., Linden NJ
Turn on the set, close your eyes and count to
ten slowly.

Wants to Tango
Hank, I've been listening to shortwave bands
for six months now and find the hobby the
greatest. Right now I'm a loner because | don’t
belong to any group, no one talks to me about
my hobby, even reading material is scarce.
Can you recommend a good SW journa! or
club?

—D.M., So. Charleston WV
If you have read Don Jensen’s DX Central
Reporting in every issue of FELEMENTARY
ELecTrONICS, you'll learn a lot. But Don will
be the first to tell you to join a club. And join-
ing is easy because there’s a terrific SWlers
club in your home town—North American
Shortwave Association. Write to them at P.O.
Box 8452, South Charleston, WV 25303 and
include $1.00 for a sample copy of FRENDX
—their monthly publication. It’s worth the time
and money. In fact, ask them to send you a
membership blank. Pm sure you will want to
join up.

New to CB
Since I'm relatively new to CB, 1'd like to know
where | could get a book of definitions about
certain CB terms. Also, about how many
CBers use the 10-Code signals?

—D.S., Cheney WA
The editors of ELEMENTARY ELECTRONICS pub-
lish a CB YEarRBOOK that's tops for beginners.
Pick up a copy by sending $1.25 to Davis
Publications, Inc., 229 Park Ave. South, New
York NY 10003. As for your question on how
many CBers use the 10-Code—too many!

| Was Close
In the May-June issue of ELEMENTARY ELEC-
TRONICS, you said, “The RMS value is the
root of the mean of the square of a series of
values.” This is wrong!

—R.B., Larchmont NY
I dug back almost 20 years into my memory to

talk about rms when 1 should have dug into a
good reference book. My friend, Bookworm,
who does Bookmark, is still laughing. I re-
ceived about 20 letters and five phone calls
pointing out the error. T checked a mathemati-
cal dictionary and discovered that the root
mean square is “the square root of the arith-
metic mean of the squares.” I'm sorry, and
thank you for reading this column carefully.

Big Noise
On page 107 of the Spring/Summer 1973 edi-
tion of Ejectronics Hobbyist there is an article
on noise pollution. The article is good as far
as it goes, but Tipster only has a range be-
tween 50 dB and 85 dB. What would it take to
increase the range from 0 dB to 190 dB?
—T.M., Huntsville AL
The quietest room is at 25 dB or maybe less.
And, I have been led to believe, 190 dB will
kill a listener (even with ear plugs). Tipster
does its job, for wider measurement ranges,
rent or buy professional equipment.

Lend A Hand, Boys
Would you tell me how | could get hold of a
Lafayette KT-200 Shortwave receiver that is in
good condition?
Robert Leo Hart, Jr.
1817 Evergreen Street
Alton IL 62002
Robert must have his heart set on this Lafayette
rig for some reason. So, lend a hand boys. If
you can help out, write direct to Robert.

Likes to Broadcast

Where can | buy a transmitter to broadcast on

BCB with a power output to range from 3 to 5

miles without having an FCC license?
—T.W.Y., Brinkley AR

Nowhere, unless you want to tangle with the

FCC. |

Daicuck, \e——

“Hmm, you say you always get flashes?”

ELEMENTARY ELECTRONICS
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Electronics in the News!

Telephone Demolition Derby

Most people think of a demolition derby as a
spectacle where daring drivers crash cars for
fun and prizes. Western Electric has a sort of

demolition derby for telephones, only it’s not for |

fun and there are no prizes. Engineers in the
Performance and Reliability Laboratory at
WE’s Indianapolis Works pound, shake, freeze
and roast the telephones made there. They com-
press years of wear into hours to find out how
communications equipment will perform 15 to
20 years from now.

In a closet-like corner of the laboratory is a
high frequency vibrator that simulates the vibra-
tions a phone would receive sitting atop a dish-
washer or washing machine or in an area of
high intensity sound.

The jounces of a thousand miles of truck
travel are compressed into an hour by another
machine designed to test the packaging of tele-
phone equipment.

In another test, telephone numbers are dialed
mechanically as many as a million times during
a three to four week period to simulate the use
an average dial would receive over a 20-year
life.

Telephones and components are tested for
electrical performance in temperature chambers.

Temperatures as low as -40 degrees Fahrenheit in a
tt_:st chamber subject telephones to climatic condi-
guns found in some parts of the continental United
tates.
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The CB Antenna
With The Highest Gain

Any 3-Element Beam
Can Produce.

The Mosley A-311

The renewed popularity of the |
deluxe A-311 is due in part to ;
its endurance record. A record |

of ten years of reliable, trouble ‘
free performance. Heavy gauge, ‘
seamless aluminum tubing is
pre-drilled- and color-coded for |
fast, easy assembly. All hard- ‘
ware is 100% rust-proof. |lius- |
trated instructions accormpany H
each antenna. For complete [
specification and performance
data, see your Mosley dealer.or i
write; Dept.-216

Ms/eq ctoon2a he.

4610 N. Lindbergh Blvd. Briggeton,: Missouri 63044
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NEW NUTDRIVERS
STOP FUMBLING, SAVE TIME

Exclusive with Xcelite, 1/4” and 5/16” hex socket
magnetic nutdrivers offer the ultimate in convenience for
starting, driving, or retrieving screws, bolts, or nuts.

All types: Midget Pocket Clip, Regular, Extra Long, Super
Long-fixed handle...also .interchangeable shanks for
Series 99" handles.

Permanent Alnico magnet. Sockets remain demagnetized.
Won't attract extraneous matter or deflect against metal
surfaces.

New comfort-contour, color-coded handle makes one-
hand driving easy, identifies tools as magnetic.

Sockets specially treated and hardened for use with hex
head, self-tapping screws. Finished in black oxide for di-
mensional control and added identification.

REQUEST DESCRIPTIVE LITERATURE
nationwide availability through

o e local distributors
aEE—— M"B% Yo s:
W Made in U.S.A.
—— gy
| |
| |
| XCELITE, INC. « 80 BANK ST., ORCHARD PARK, N. Y, 14127 I
| Please send descriptive literature on Xcelite |
] Magnetic Nutdrivers. |
|Frame |
[ |
1 |
) city state zip |
____________________ 3
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An engineer sets up equipment he designed to test
the durability of telephone dials. In a period

of three to four weeks, it will repetitively dial

- up to a million times.

There they are subjected to extremes from-40°F
to 140°F which is about as cold or hot as it
gets anywhere in the continental U.S.

Not far from the frosted phones is the dust
chamber. There telephones of the type used in
coal mines or along highways are tested to de-
termine the effects of dust and atmospheric pol-
Jution on the seals in the outer casings. In the
chamber, about the size of a refrigerator, sets
are blasted automatically every hour for a week
with a fine mixture of carbon dust, lampblack
and silicon.

Why is the equipment subjected to all these
tests? The basic reason is cost. It costs more to
send a telephone company installer to repair a
damaged phone than the price of the phone it-
self. So it helps the company and the telephone
user for Western Electric to build telephone
equipment right the first time.

Your '74 Car is Going Electronic

There is a quiet revolution going on in De-
troit these days, triggered by tiny electronic de-
vices that will make the family car safer, more
reliable and more economical. Most people are
just beginning to realize the impact that solid-
state electronics will have on the design of auto-
mobiles in the years immediately ahead.

The reason automotive designers are taking a
creative look at electronics is that solid-state de-
vices such as integrated circuits offer such ad-
vantages as long life, high reliability, low power
consumption, low cost,compactness, light weight,
and cool operation. By the end of this decade,
the automotive industry should be using $3 bil-
lion worth of electronic components and devices

(Continued on page 29)
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DX central

reporting

A world of SWL info!

By DoN JENSEN

O DX clubs have been with us since the early
days of radio. Long ago, listeners learned that
such organizations were useful, giving DXers
a chance to communicate with and learn from
others with similar hobby interests. Clubs serve
a very real and very important need in the DX
hobby.

Today, in North America, there are about
eight to ten major DX clubs in operation. Also,
there are an unknown number of new, small—
usually struggling—clubs with only a handful
of members each. Large or small, these clubs,
with members scattered across the continent,
maintain contact by means of regularly issued
bulletins or magazines.

As long as these bulletins, the only real
unifying factor they have, are published, these
clubs operate successfully. Unfortunately, with
the very small clubs, limited funds and limited
manpower make the job of cranking out
monthly bulletins very difficult. So, we find
countless of these fledgling clubs struggling
along unsuccessfully and, shortly, vanishing
from the DX scene.

For the DXer who wants to start his own
club, a far better choice, I feel, is to concen-
trate on organizing a small group of local lis-
teners and forget about “going national.”

In the past year or so, there have been a
number of these local groups formed around
the country. In most cases, the groups, maybe
five to 20 DXers each, don’t try to tackle the
tremendous job of putting out a DX bulletin.
Usually they affiliate with one of the big nation-
al clubs which do have bulletins. The “locals”
concentrate on person-to-person contacts with
other DXers in their own communities.

In Norfolk, Va., for instance, there is
ODDX, the Old Dominion DXers, a local
organization of SWLs linked loosely to the
large North American SW Association. In Chi-
cago there are the CAD-Guys, a dozen or so
Chicago Area DXers. The BAD-Guys all live
in the Greater Boston area. And there are nu-
merous similar local organizations elsewhere.

What do they do? Usually they just have in-
formal get togethers, perhaps over a dish of
spaghetti or a hamburger supper, discuss DX,
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EXAMINE ANY TAB BOOK |
ON 10-DAY FREE TRIAL!

Pictorial Guide to CB Rad. Inst. & Rep.—256 p.

Everyman’s Guide to Auto Maintenance—I192 p., iII
Understand’g & Using the VOM & EVM—i92 i

Introduction to Medical Electronics~—272 pps.. 426 ll —SG 95
Mobile Radio Handbook—192 pps., 203 ill.—$4.95
Plctorlal Guide to Tape Recorder Repairs—256 Dns . ill.—8$4.95
TV Systems Handbook—176 pps., 91 i1l.—$4.9

Acoushc Techniques for Home & Studio—208 p .

Understanding & Using the Oscllloscupe—256 n il 5 I\

Basic Audio Systems—272 pps., 203 ill.—$4. }
145 (.’u —3$5.95 |
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| E The Complete Mini-Bike Handhook—320 nps
a
loa Common Sense Guideto Pro Advertis’g—320 pps.—H B,—$9.95
0 3 Simplified TV Trouble Diagnosis—320 pps., 229 ill.—$5.95 |
1 M 3
{For the price of a kit “alone, you ge( a book by an expert who |
opens the world of electronics to you—PLUS a complete Kit to
help you start building and learning. Guaranteed to work!
[] Audio Mixer, $7.95 [] 5-Watt Hi-Fi Amnllﬁer $9.95 (] Elec- 1
| |'tronic Fortune Teller, $4.95 (] AM Wireless Mike, $6.95 [ ] Elee-
tronic Touch Switch, $6.95 (] Garage Llnh( Con(rol $9.95 [] Audio |
Smnal Generator/tnjector, $5.95 (] Low-Voltage DC Power Sup-
Iy. 34 95 (] Diode Tester, $5.95 (] High Power Lamp Dimmer, |
(] 20w Four-Channel ‘“Quad’” Amplifier, $19.95 (7] Elee-
(romc Siren, $4.95 (] Intrusion Alarm, $7.95 (] Tunable Elec(rome|
Organ, $9.95

BEST SELLERS...INVALUABLE TO ALL IN ELECTRONICS

Dictionary of Electronics—420 pps., 487 i11.—$3.95

Marine Electronics Handbook—192 pps., 121 i11.—%$4.95

The 2-Meter FM Hdbk.—Using FM Amt Bands—312 p.—$5.95
Refrigeration—160 pyps., 53 ill.—$2.9

Basic Electronic Cireuits S|mp|med—352 pps., 170 ill.—8$5.95
How to Read Electronic Circuit Diagrams— 192 p., il}.—$3.95
4-Channel Stereo—From Source to Sound—176 p.. iil.—$3.95
Basnc Electronie Test Procedures—41(6 pps., 178 il 6.95

H

Basi¢c Math Course for Electronics—152 pps., il1.—$4.95
Fi for the Enthusiast—i76 pps., 51 i11.—$3.95

Ba: Electricity & Beginning Electronics—256 pps.—$4.95
Computer Technician’s Handbook—480¢ pps., 400 i1l.—$7.95
Select’g & Improv'g Your Hi-Fi System—224 p. —84.95

mall Appliance Repair Guide—224 pps.. 400

ow to Repair Small Gas Engines—256 pp:

"ATV Systems Engr.—3rd Ed.—256 pp:

lectric Motor Test & Repair—160 pps.. —hardback—- 6. %5

by Radio Control—224
How to Build Solid-State Audio Clrc ts—320 nns o ik —35 95
RTTY Handbook—320 pps., 230 ill 95
Des. & Maint. CATV & Small TV Studio—256 p.—HB—$12.95
How to Become a Radio Disc Jockey—256 pps.—HB—$7.95
Handbook of IC Circuit Projects—224 pps., I36 ill.—$4.95
IC Projs. for Amateur & Experimenter—192 p., H)Sslzl —9$3.95

—-——————————h‘——————

Stereo/Quad Hi-Fi Prin’s & Projects—I192 p., i1l.—
Electronic Musieal Instruments—192 pps.. 124 il1.—$4.9:

VHF Projs. for Amateur & Exper|menter—224 p., tll —54.95
Pulse & Switching Circuits—256 pps.. 184 ill. —3$4.95

Using Electronie Testers for Auto Tune-up—256 p 54.95

Dig Electr.: Prin’s & Practice—288 ﬂ 191 il 5.95
Serviting Electronic Organs—196 DDS —| ardback— 7.95

Basic TV Course—224 pps., 128 ill.—S$.

T’bleshoot’'g Solid-State Electr. Power Sunnn —192 p.—$4 95
Beginner's Guide to Computer Program’g—480 p., |II —$6. 95
Understand’'g & Using Radio Comm's. Recrs.—[92 p.—$3.

How to Repair Home & Auto Air Conditioners—208 nns —54 95 1
Basic Coloy Telev. Course—420 pps., 300 i1.—§6.95

Fire & Theft Security Systems—I76 pps., over 100 ill.—$4.95 ’|
Alt-1n-One TV Allgnment Handbook—304 pps., 145 i11.—$5.95
CB Radio Operator’'s Guide—224 pps.. ill.—$3.95

How to Repair Solid-State Imuorts—184 pps.. il. —sg 935
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New IC FET Prins. & Projects—160 p.
Basic Electrontcs Course—384 pps.. 275 ifl. —$5 95

Modern Radar: Theory, Oper. & Maint.—480 p., i11.—$7.95
Amt. Radio Novice-Class Lic. Study Guide—180 p.—$3.95

64 Hobby Projects for Home & Car—I192 pps., 159 i1.—$3.95
How to Test Almost Everything Electronic—160 p., i1l.—$2.95
Radjo Control Handbook—3d Ed.—320 pps.. 238 I|| —$§5.95
Basic Radio Course—224 pps., i1l.—$4.95

Fun With Electricity—128 p ill.—$2.95

Designing & Building Hi-Fi Furniture—224 pps., ill.—$4.95
Electronic Hobbyists Handbook—!160 pps.. 124 i11.—$2.95

DDDDDDDDE]DDDDDJDE]DDDE]EIDDDDEJDDDDDDDDDDDDDGDDDDDDDDDDDD

ALL-IN-ONE COLOR & B&W TV SCHEMATIC/SER\IICING MANUAL

Each volume contains complete service data, including full-

size schematic dlaqrams and all other info needed. Each

| 8Yaxi I, 196-212 pos.: COLOR TV: Admiral Vol. | (J Vol.
2 El Jananese Vol. | [J Vol. 2 (] Vol.

2 ] Motorota Vol. 1 TJ Vol 2 D

D Vol. 2 (J Sylvania Vol. } [ Vol.

Serv. Modular Rec' v

W TV: Admiral (] G-E (] Japanese

otorola [J Philco J RCA O Sylvania []

Mannavox Val

Zenith OJ

SEE THESE HELPFUL BOOKS AT " YOWR PARTS DIS-
lTRIBUTORS' OR CLIP THIS AD AND order on FREE
10-DAY Trial, or attach payment and save postage. Fully guar.
anteed or money back! Pa. add 6% tax. Foreign 10%. (EE s |

I TAB BOOKS
%LUE RIDBE SUMMIT, PA. 17214 :

T o o e o s e = e
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PACE ((O))
GUARANTEES
PERFORMANCE

# SERVICE .

*leten In

‘D’WEATHER ALERTS
| 8 POLIOE VESSAGES
e FIRE ALARMS
 MARINE'CALLS

SCAN 10-4H
only $89.95

plus crystals

Works on AC or 12V Mobile, or Portable
Pack. Monitors 4 VHF Channels simul-
taneously. Model 10-4H covers 144 to 174
MHz. Model 10-4U covers UHF.

Standard antenna fitting for Mobile or
roof top antenna, temporary desk top
antenna provided.

Low cost, but High in performance with
lock out controls and exclusive local/ dis-
tance function for city or country use.

WRITE PACE FOR FREE
PACE SCAN MONITOR BOOKLET
OR STOP BY YOUR LOCAL..

...SIGN OF QUALITY

REGISTERED SALES-SERVICE

SOLID STATE RADIO SPECIALISTS

PACE COMMUNICATIONS
DIVISION OF PATHCOM INC
24049 S. FRAMPTON AVE., HARBOR CITY, CA 90710

Name _ -

Street = —

City

Frequency or type of Monitor needed:
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DX CENTRAL REPORTING

swap yarns, show off recently acquired QSLs,
pass along listening tips, and, in general, have
a good time.

They may mee! regularly, once or twice a
month, rotating the meeting place among the
homes of the members. Or, they may just get
together occasionally, but keep in regular tele-
phone contact.

Sometimes an all-night DXing session is on
the agenda; sometimes members head for a
campground or park for some al fresco listen-
ing with portable receivers and temporary an-
tennas strung from trees.

Yes, local DX groups can be interesting.
educational and a lot of fun. Try it! You'lt
like it!

Tip Topper. A small island in the far reaches
of the North Atlantic has been in the headlines
in recent months because of dispute with Great
Britain over its off-shore fishing grounds.

The island is Iceland, a sparcely populated
but feisty little country just south of the Arctic
Circle. For Icelanders, the frigid waters that
surround this tight little isle are a prime natural
resource. In these waters are found the cod
which, caught by Icelandic trawlers, are an im-
portant source of income. The problem is that
British fishermen also are seeking the finny
catch.

For many years DXers have considered Ice-
land a major shortwave catch as well. Iceland’s
station with the tongue-twisting name, Rikisut-
varpid was long active on shortwave, but was
generally considered a tough logging. Then the
broadcaster left the air some years ago.

Now Rikisutvarpid is back on shortwave,
albeit on a very abbreviated schedule. And
DXers are laking advantage of the situation to
add another rare country to their totals.

The station broadcasts on an out-of-band
frequency of 12,175 kHz, which makes it easier
to locate for most listeners. lis off-beat wave-
length means that it is relatively free of inter-
fering stations and it is hard to confuse this
one with other broadcasters. This is a distinct
advantage. since none of the programming is
in English.

The transmitter is used for point-to-point
utility transmissions most of the time, but for
about one hour a week, from 1200 to about
1300 GMT, Sundays, it relays broadcasts from
the medium wave outlet of Rikisutvarpid.
These programs apparently are intended for
the Icelandic fishing fleet at sea. Signals from
the station’s 5.000 watt transmitter have been
regularly reported Sunday mornings in North
America recently.

Rikisutvarpid, the Voice of Iceland, has
been a good verifier since its return to short-
wave. If you manage to log the station one
Sunday morning, you can get one of its at-

(Continued on puge 94)
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Give something entirely useful this Christmas!
Give

ELEMENTARY ELECTRONICS

for each 1%2 year subscription

only $3.97 when you order more than one!

Your gift will be announced—at
no extra charge—by this
handsome card that we'll sign
for you and mail to each
recipient, first class, to arrive ; i
before Christmas. SAVE WITH R way YO
THIS SPECIAL HOLIDAY R gift subSet
SEASON GIFT RATE—and :

save yourself one or more
shopping and gift problems.

\ong—
uem \I a“ yé‘aéMENTARY

What a welcome gift for any We'll sign your name here and mail your gift
electronics hobbyist or expert! announcement before Christmas.
You'll enjoy being thanked more | ——————————_——
than once for a gift that will be {1 1 one-year subscription (6 issues) ....$3.67
appreciated throughout the year {1 2 or more (9 issue) subscriptions each $3.97
and more.
Regular (9 issue) rate $5.94; on the news-
stand $6.75
TAKE ADVANTAGE OF A Send
EE to —
FIRST CLASS GIFT AT A e F
SPECIAL SAVINGS RATE. _
Address
Simply complete and mail the City Siaie Zip
coupon. We do the rest!
Send
—_— —————— EE to
' Elementary Electronics B811 (please print)
P.O. Box 2600
I Greenwich, Conn. 06830 ‘Address
I Piease send EE gift subscription(s) and an- ; =
| nouncement card(s) with my name. City State ZiE
| O Biltme 0 lenclose $ |
| | Send
My name s EE to
| (please print) ! (please print)
I Address 7 Address
| City State ~ Zip City State Zip
| SEEENTE . S S —— - — v W N — e e e e e
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101. Kit builder? Like weird prod-
ucts? EICO’s 1973 catalog takes
care of both breeds of buyers at
prices you will like.

102. International Crystal has a free
catalog for experimenters (crystals,
PC boards, transistor RF mixers &
amps, and other comm. products).

103. See brochures on Regency’s
1973 lineup of CB transceivers &
VHF/UHF receivers (public service/
business bands—police, fire, etc.)

104. A pamphlet from Electra de-
tails the 6 models of the Bearcat
lf, a scanning monitor receiver.

105. Send for free literature of R. L.
Drake's receivers—‘For the ulti-
mate in Shortwave Listening.”

106. Before you build from scratch,
check the Fair Radio Sales latest
catalog for surplus gear.

107. Get Antenna Specialists’ cat.
of latest CB and VHF/UHF innova-
tions: base & mobile antennas, test
equipment (wattmeters, etc.), ac-
cessories.

108. Want a deluxe CB base sta-
tion? Then get the specs on Tram’s
super CB rigs.

109. For magnetic nutdrivers exclu-
sive with Xcelite, see them illus-
trated and described in Tool Cata-
log 171. They come in %" and %"
sizes, with color-coded, fixed han-
dles in regular, extra long, and
super long styles. There are midget
pocket clip types and interchange-
?ble shanks for Series 99 handles,
too.

110. Bomar claims to have C/B
crystal for every transceiver . . . for
every channel. The catalog gives list
of crystal to set interchangeability.

111. A Turner amplified mike helps
get the most from a CB rig. This
free brochure describes fine of
base & mobile station models.

LITERATURE
LIBRARY

112. Midland has recently pub-
lished a 4-color brochure illustrat-
ing and describing over 40 CB and
scanner products.

113. EDI (Electronic Distributors)
has a catalog with an index of man-
ufacturers’ items literally from A to
Z (ADC to Xcelite). Whether you
want to spend 29 cents for a pilot-
light socket or $699.95 for a stereo
AM/FM receiver, you'll find it here.

114. Get all the facts on Progressive
Edu-Kits Home Radio Course. Build

122. Cornell Electronics’ “Imperial
Thrift Tag Sale’” Catalog features TV
and radio tubes. You can also find
almost anything in electronics.

123. Radio Shack’s 1974 catalog for
electronics enthusiasts has 180
pages, colorfully illustrated—a com-
plete range (kits & wired) of hi-fi,
CB, SWL equipment and parts.

124. It's just off the press—Lafay-
ette’s all-new 1973 illustrated cata-
log packed with CB, hi-fi com-
ponents, test equipment, tools, ham

20 radios and electronic circuits;

parts, tools, and instructions in. '8 @nd more.

il 125. Mosley Electronics reports that
115. Olson Electronics’ 244-page by popular demand the Model A-311

fully-illustrated 1974 catalog car-
ries leading national brand products
in all electronics categories.

116. Trigger Electronics has a com-
plete catalog of equipment for
those in electronics. Included are
kits, parts, ham gear, CB, hi fi and
recording equipment.

117. Get the HUSTLER brochure il-
lustrating their complete line of CB
and monitor radio antennas.

118. Teaberry’s new 6-page folder
presents their 6 models of CB trans-
ceivers (base and mobile): 1 trans-
ceiver for marine-use, and 2 scan-
ner models (the innovative “Crime
Fighter” receiver and a pocket-size
scanner).

119. Burstein-Applebee’s 1974 cata-
log has 276 pages of radio/TV elec.
tronics bargains. Selling for $2, it
is offered free to our readers.

120. For a colorful leaflet on the
Golden Eagle Mark Il SSB receiver
and the Mark Ill SSB transmitter,
write to Browning Laboratories.

121. Edmund Scientific’s new cata-
log contains over 4000 products
?1?:; embrace many sciences and
lelds.

3-element CB beam antenna is be-

ing reintroduced. Send for the

brochure.

126. RCA Experimenter’s Kits for
hobbyists, hams, technicians and
students are the answer for suc-
cessful and enjoyable projects.

127. B&F Enterprises has an inter-
esting catalog you'd enjoy scan-
ning. There are geiger counters,
logic cards, kits, lenses, etc.

128. Avanti antennas (mobile and
base for CB and VHF/UHF) are
fully described and illustrated in
new cataolg.

129. A new free catalog is available
from McGee Radio. It contains elec-
tronic product bargains.

130. Semiconductor Supermart is
a new 1973 catalog listing project
builders’ parts, popular CB gear,
and test equipment. it features
semiconductors.—all from Circuit
Specialists.

131. Heath's new 1974 full-color
catalog is a shopper’'s dream—
chockful of gadgets and goodies
everyone would want to own.
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ELEMENTARY ELECTRONICS
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Ansonia Station

New York, N.Y. 10023
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NEWSCAN

(Continued from page 24)

| SECURITY ALARM
Diagram shews some of the present
and future solid-state electronic
systems for future automohiles.

AVOIDANCE
RADAR
REFLECTOR

SUN VISOR LIGHT
INTENSITY CONTROL

TEMPERATURE CONTROLS

COLLISION —

VEHICLE LOCATION RADIO TAPE PLAYER
ELECTRONIC CLOCK

VARIABLE SPEED
WINDSHIELD WIPERS

AM|[FM RADIO

LOW FUEL INDICATOR
RADAR SPEEDOMETER
SOBRIETY DETECTOR

EMERGENCY RADIO
TRANSMITTER

CENTRAL
COMPUTER

—IGNITION SYSTEM

1 POLLUTION CONTROL

AUTOMATIC BRAKING
AUTOMATIC /

ANTI-SKID BRAKING

SEAT-BELT INTERLOCK W
/

COLLISION
AVOIDANCE RADAR

SPEED CONTROLLER

OBSTACLE DETECTOR

for automotive systems such as
obstacle detectors, anti-skid
braking systems, sobriety detec-
tors, variable speed windshield

DIAGNOSTIC SOCKET

AUTOMATIC VEHICLE
IDENTIFICATION TAG

/&\i

| AUTOMATIC HEADLIGHT DIMMER

ALTE RNATOR VOLTAGE REGULATOR

B

wipers, and ignition systems
which reduce poliution.

Already the industry has started to feel the
influence of solid-state equipment which is con-
trolled by transistors or by complex integrated
circuits no bigger than the head of a pin. Per-
haps one of the most dramatic inroads of solid
state electronics in the automotive field was the
introduction of electronic ignition by the Chrys-
ler Corporation as standard equipment on all
1973 model Chrysler, Dodge and Plymouth cars.
Electronic ignition improves combustion, there-
by reducing pollution, a prime goal for Detroit
in light of Federal regulations being imposed on
the automotive industry.

electronics on to the consumer, total operating
costs of a car may actually be reduced. For ex-
ample, Chrysler says that its electronic ignition
system significantly reduces tune-up problems by
eliminating the condenser and distributor points.
An average car driver, using electronic ignition,
can eliminate two tune-ups in the first year he
owns a car. The costs of those tune-ups exceed
the cost of electronic ignition. And since the
car derives better mileage, he quickly recovers
more than the initial cost, according to Chrysler.

It is estimated that by 1980 auto manufactur-
ers may be spending as much on solid-state elec-

While Detroit does expect to pass the cost of

(Continued on page 88)

LITERATURE
LIBRARY

has been
expanded

Use Coupon on Left!

132, E. F. Johnson's 1974 full line
of CB transceivers and accessories
equipment is featured in a new 16-
page brochure. A 4-color foider on
monitor scanner line is also offered.

133. If you want courses in assem-
bling your own TV Kkits, National
Schools has 10 from which to
choose. There is a plan for Gls.

134. Get the new free catalog from
Howard W. Sams. It describes 100's
of books for hobbyists and techni-
cians—books on projects, basic
electronics and many related sub-
jects.

135. Sprague Products has L.E.D.

NoveMBER- DECEMBER, 1973

readouts for those who want to
build electronic clocks, calculators,
etc. Parts lists and helpful sche-
matics are included.

136. The 1972-73 edition of Tab
Books' catalog has an extensive
listing of TV, radio and general
servicing manuals. Also listed are
books on audio and hi-fi, basic
technology, and test equipment.

137. The Drake Model SPR-4 Re-
ceiver is programmable to meet
specific requirements: SWL, ama-
teur, laboratory, broadcast, marine
radio, etc. This leaflet gives com-
plete information.

138. Leader’'s catalog features “In-
struments to Believe In."”” They have
a complete line for industry, educa-
tion and service, featuring oscillo-
scopes/vectorscopes, many gener-
ators, accessories, etc.

139. B&F Enterprises has an inter-
esting catalog you'd enjoy scan-
ning. There are geiger counters,
logic cards, kits, lenses, etc.

140. Pace Communications has a
packet of informafion for you. The
‘‘Citizens two-way radio’” answers
all the questions from how to op-
erate one to how much they will
cost to operate. A booklet on Pace's
scan/monitors to keep you informed
is included, and another on the
same subject features equipment
for public safety. An additional full-
colored booklet covers all of their
communications equipment for per-
sonal and professional use.

www.americanradiohistorv.com

141. Pearce-Simpson has a booklet,
“Citizens Band Radios & Scan-
ners,” which pictures and de-
scribes the various models in this
line. A section on CB antennas is
included. A second booklet, “Elec-
tronics,” presents a wide variety of
marine instruments for communi-
cation. Price sheets aggcompany
both booklets.

142. For the latest information on
CB transceivers by Courier. send
for their literature.

143. Featured in Siltronix’s bro-
chure are single sideband/AM citi-
zen band transceivers, pictured
and described with extra features
and specifications listed. VFO slid-
ers for monitoring are pictured as
well as export models of linear am-
plifiers. A wattmeter and micro-
phones round out their collection.

144, Lee Electronics Labs has an
inexpensive circuit analyzer, which
is featured in this catalog.

145. Avaitable from Royce Electron-
ics (a new name in electronics
manufacturing) is a 16-page cata-
log for CB’ers. See their base and
mobile transceivers, accessories
and test instruments.

146. Hear your favorite music
through a set of the Abraxas 4
speakers. They contain a rugged
12-inch. longthrow woofer with a
22-0z. Alnico magnet, a 5-inch
sealed-back rubber damped mid-
range, and 2-3-inch dome tweeters
—-all for $180 each.
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MORE BARGAINS IN SURPLUS ELECTRO-OPTICS from B & F ENTERPRISES

Just Off the oress oue Best Caralog s et with |04 Ilusteated pages of Surdius Electromics, Optics. and Mluch \iore.

NICKEL CADMIUM BATTERIES
[J 0S5 ampere hour 1.25 volt waled

button cenl .2 for $1.00
O vented 4.0 ampere hour cail, plastic
case $2.75

3 28 voit pack, sealed cells. mig 1onc
tone, sre 12 1 1% x 1% capacity
.6 ampere hours $11.75

MOLEX SOLDERCON CONNECTIONS

iz @ Moles soldercon connections for 1.C's. With
'y these you can build low cost 1.C. sockets by
- %45 -n  qust cutting oIt the number of connections
Ry two $10iDs of seven far 14 pin

wa [ 500 Molex soldercan
) 1000, Moies Soldescon

$4.75
$7 50

LED READOUTS

Popular OPCOA SLA-7. without decsmal
point, 0.27° aumerdl haight, we formerly sold
thewe at $4.25, and they 10ld extremely wetl
Because of a fortunate purchase we can otfer
them at a superfow price. Use 10r clochs.
counters, caiculatars
SLA-? Readouts $2.50

GIaNT Nixie Tuses ALPHARUMERIC

e A | Burroughs B7971 alphanumaensc nizie
P tube. Giant 2% character haight. Forms
il tetters of tha aiphabet, snd numerals

e
0 theu 9. Comusts ol 15 segments
“Star” matrin,
duplay Only, it is wargd 2% 8 seven|
wognent display, requices 170 volis 0.C

Thit 1 the same unitl wa use in our Giant Clock
87971 tube, brand new with used JOCKeT
B7971 tube, removed from equipment
Socket for above (only with tube)

4 lor $7.50

LOW COST/HIGH QUALITY COPY LENSES

We have two new lenses avalable. both in production
quantites. Euxcallent for opaque PIOMCION. COPY Cameras.
ond ingxpensive Bnough 10 have around the lab for all kinds
of optical breadboarding

Copy Lens 1, 1% dia. mount, 4% focal

tength, speect F 5.6 Covers 5 k57,9 x
9 at 1:1 cOnjugaies. Manufactured by
, Ednaiite.
LCEO ! $6.00
Copy Lens 2. 2:1/16” dia. mount, 9
focal length, speed F 56. Covers 9 x 9
inches at infiniey, 14 x 14 at 131

confugates. Manufactured by Ednalite.
LCEO 2 $9.00
Bath lenses for $13.50
Twol2} of each type for $25.00

POWER RESISTOR ASSORTMENT

We are 3lways getling requests for power
resistors 10 use n testing amplifiers,
power supplies, etc, This 1§ an ausont:
ment of resiston of vanous values rang-
, ing in Power from S watrs 10 100 weits.
It you use just one, it 13 easily worh
twice the cost of the entire assortment
Sh.Wt. 2 1bs. PRA {10) $1.00
6 bags of 10 6PRA 110)  $5.00/6

2.25 AMPERE VARIAC

This 1 & useful item to have for
variable power suBDiles. testing. heater
control, etc. 0-115 vac in. 0-130 vons
out. Removed from equipment . . $6.00
Aad $1.00 for postage and handling.

LOUDSPEAKER SYSTEM COMPONENT
ey SPECIALY

We have macde an @xcatlent
Purchase of an excess inven-
tory of 8 local manufacturer’s
1pesker systems, dthough we
se not allowed to mention
the mig's. name, the specs
should make it selfevident

lacoustic  suspension)  umit.
with 2 voice cod and a No. 2
magnet. The mid-tange is 2 5"
sested back speaker and 3.%"
flare dome tweeter fOr best
high trequency dispersion.
Crossover between woofer & mid-range s by an R.LC
network, while high frequency crossover I8 by an RC
network. Balance cOntrols are Provided for both midrangs
and tweeter. Plans 101 a suitable enclosure arg Provided. The
level controls provide freQuency responm 10 Suit room
acoustics, with realism that will delight even the most critical

listener, Response 25 10 20K ¢ Hi., Power 40 wetts
RMS. tmpedance - 8 ohms.
Sh.WLI2 1bs.

LSCS 336.00
0O ascs .2 tor $65.00

The woofer 138 127 lree edoe.

TELSA COIL KIT

Here's a truly basic kit for Ihose who
® (0 “roll their own.'” All the parm for
an  enclting adventure nto  high.
frequency, Migh voltage. Add your own
matal  housing a small chassis or
universal bos is idea
Tesia coils are patterned after the
l\ - Sesign of Ninola Tewa (1857-1943} an
Amencan  eiectrical genius who budt
venOns Many feet 13l His Oream was 10 19NT and power
ir® Cilies vnith energy cachiated H0m such cails — but "o

Today's Testa cOMs arg POPular with gapenmenters and
Students. and especially for scfence fsir and educational
demonsteations, Ours 18 2 Mgh -frequency Push pult oscrlator
coupled 10 3 Ieievision flybick transtormer. which stes up
an external 12 VDC power 1upply 10 many thousand volts.

SPECIAL NOTE: Afthough Current output is relativel
1ow. some hazard is inherent in all high voitage devices. This
kit 1 intended for the Sxperimenter who is mature enough 1o
obierve reatonabie precaution in s use.

TESLA COIL KIT $7.50

.. DECADE COUNTING UNITS WITH READOUTS
1S ———

Atways one of B & F's most
n popular items, now reviwd 10
wclude  drilled  boards. 1.C
sockets. and right-angie socket
1or readout. Arranged 30 that
units can be stacked side by
nde and 31raight Preces of wirs

bussed through for Power.
ground and  reser.  Several
diffecent units are duailable a
follows

Basic 10 MHZ counter. Used in frequency counters
and svents.
Same as 7490 except Drasettable 50 MHZ unil
Used where higher speed andior Dresettatility s
uired
8+-Directional Counter, 32 MHz operation. Ha
two iNDut fines, one that makes the unit count up.
the OIher down. Uses include timers. whers the
counter is Preset 10 2 number and counts Jown 1o
Zero. monitoring a sequence of events, | 8., keeping
track of paople in a room by counting up for
entries and down for departures.
Adds latch capabslity, Used in counter 30 displays
continus diuplaying frequency white new fres
Quency 13 being counted for unintertrupted disiay.
Basic decoder module. Drives batic sven segment
dusplay which is included for all modules.

NEWEST OCu?

This DCU combines all of the features of our Other counting
umits, that is, high tpeed COunting, up-down operation,
storage. and Oreset. In addition ht includes a cCOmMParator
(74851 and a Mumbwhee! switch in order 1o provide
compariton and Preset Capability. With this combnation you
can do the following

1. Count up or Gown M speeds 10 33 MegaHertz

2 Store previous count during new count

3. Preset 10 any number, count down (or up) and generate 3
logiC level when count of 2era ls reached. Stack several
umits and generats 10gic level for any COuNt greater than
Igr0.

4. Preser 10 zer0, count up lor down) and generate 5 logec
level for any number greater or equal (0 Thae number
Preset in the thumbwheel switch. Stack several DCU's and
generate s logic level showing whether number is greater
than, equal 10, 0 less Than nurabers Dresel on switches,

() 910K 7430 7447 Counter $8.25

0 910 LK 7490-7475-7447 Counter $9.25

O 911 LK 7419674757447 Counter $10.25

0 912K 74192.7447 Counter $9.25

0 913K 74192.7475.7447-7485

Universal DCU $14.50

1.8.M. POWER SUPPLY REGULATOR PARTS!

Likenew assembly  surplus
trom the 1.8.M. Company
contsins the fotiowing: (6)
150-Wart transistors, 16) heat
sinks, 16) 150 5W resistors.
12V, 20 Amp circuit breaker,
a 160hm 10-Wart rewustor,
S0-Watt resistor. teremunal
strip. (2) 16-pin P.C. edge con-
nectors 10r requiar cards. An
8000 mid, 15V computer
grade capacitor is slso Pro-
vided. All in a nics mounting
- 100ks a3 1 i1 could be 3 neat
unit 10 make a lab-type powsr subRly. UMt is soid a3 an
assembly, of in parts. Quantity 15 imited.

Sh.wt. 20 1ts. 1BMPSRA $7.50
3 for $20.00° 1BMPSRA $20.00/3
8 for $52.00 18MPSRA $52.0018

Heat sinks capable of duipating 150 watts of power
Prica $1.00 ea.
TFransistors, 2N441 or 2N442 type, TO 36 case

$1.00 e

Heat sink with transistor $150 ¢a.
4 tor $5.00 $5.00/4
Connectors, 2 tor $1.50 $150/2
Capacitor, 81 $1.50 ga.

HEWLETT PACKARD SOLID STATE
NUMERIC INDICATOR

These fantastic L.E O indicators have
Ouilt-n  decoder/drver with memory
They ute 2 4 » 7 dot array for much
Otter readatulity They sce packaged in
4 standard Duadi-In-Line [DIP} package
~ith builtin contrast filte;. Compigtely
OTL TTL compatible. HP part number
5082.2300 {nght nand decimal)
HP 5082 $9.75

LASER TUBE

Large manufacturer sells his
Ower 410Ck  tubes 10wt Al
guaranteed 10 be in pertect
condihion. Mast compact 1mw
taer tube ITEM.} 0n the mar-
ket, only B.%)° long, uses 3 0eCial 1apered bare design,
unique in the ndustry. Cavity design, internal hemispherical
MirrOr system with Co-awidl mouniing o) aH elements
Maniain beam 3lignment snd power stability under mechan:
1cab stress and changes in temperature. SPECIFICATIONS.
red \:ec, 1MW power. TEM, 632 Bmm waveiength, 1.10mm
beam didmeter. 0.85 mrad divergence. Jinear polanization,
sze 85 n 1.75° diameter These can be useful for alignment
Systems. measurement systems. and for dlumination. Sic
equipment SuCh a3 levels, transits, ranging, 1nspechion ds
plays. hologrsphy. etc. Operation iite beyond 10.000 hours.
This 15 ACt 2 10Y tube, but & laser desgned 1o meet ngid
ndustry standards. List price is over 5200 00 each

Sh.Wt. 3 by, CimwLY $97.50
2 1or $180.00 CimwLT $180,00/2
10 tor $850.00 CimwLT $850.00/10
100 tor S7500 CimwLT $7500.00/100

Portable wupply ~operates from 12 vac input. Usefui far fielg
experiments with laser. Available Only with Purchase of tube

Prce 52500

AIRCRAFT AUTO BOAT QUARTZ
CRYSTAL CHRONOMETER

Revolutionary |, was the reaction oI Gur customets witen they
taw our latest kil. Measuring only 2% x 24" x 23/8", and
accurate 10 10 seconds a month, this chronometer promises
to entitely replace mechanical clocks 1n cars. bosts and
auplanes,

Fits into a standard 2% instrument Panel cutout. The
displavs are bright L.E.D. d110lays that should last g litetime.
Sefling CONIFOIS are recested ana Ope: from 3 pointed
object such as a pencil point or paper clip, N Order 10 keep
non-authorized hands oft. The clock should only have 10 te
reset atl very great NTecvals. o4 1 1he event of power 108s (i e..
replacing battery in carl. The clock i wired 3o that the
1iming Circuils are always runming. but the dispiays are only
fit when the 1gnition i3 on, resulting in negixgible power drsin.
The low price f1 only posnble becauste Of 3 new one chip
MOS ctock. Operates trom 10-14 Voirs D.C. An accemory
unit which MOunts on the back adapts the unit 59 20-28
volts for fwin engine aircraft and larger boats using 24 Volts
ignition. Know how disguited you are with the usual car
clock? Order 1his fine unit now for rallyming. sPortS events.
navigation_ or just 10 have 8 fine chronometer thot wilt give
vou 8 #ifeime of superbly accurate time.

O Quartz Chronomater. Kt Form $69.50
0 Quartz Cheonometer, Wired $99.50
O 24'voit adsoter $10.00

New Styte AUTO/BOAT/PLANE
QUARTZ CRYSTAL CHRONOMETER

Ay you can see from the illustration, we have provided & new
encioture for our most_poputar kit the ARIES Model
AR-T20K Quartz Crystal Cheonometer. This enclosure can be
mounted in many convenient varialions. l.e.. over or under
the dashboard, over the center drive tunnel, or under the roof
above the windsheld.
AuTOmMOiTive style Quarz crystal chronometsr $75.00
Same sssembied. calibrated. tsted $99.00
Send in an order and gel on our special custom cusiomer
Mailing List.

CATALOG: Check reader’s cord of write.

ALLITEMS (IWHERE WEIGHT IS NOT SPECIFIED)
POSTAGE PAID IN THEUS.A.

x5 CHARGES WELCOME!
Prone n charges to 617 $315774 or 617 532.2323.
Bank Amercard Mastercharge. $10.00 minimum.
C.0.D.'s pleme.

B.&F. ENTERPRISES Mas. 01960
Phone {617) 531.5774

Dept £

119 Foster Street

Peabody, Mass. 01960

CIRCLE NO. 34 ON PAGE 17 OR 103
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Major Armstrong's supe-
crcuit heiped defea: the
forces of the Red Baron and
kind during WW 1 only to
stumble on the ecoromics of
the post-war world before
finding complete acceptance.

elementary e .

Electronics

by Herry Stavert

Maior Edwin ArmstronZ was ‘oo
oLsy to take time tc contem-
plate the supzrior perfornance o~
his newly developed radio receive”
which was spread out on the
latoratory table before him. He
and his assistants had been in
France cnly £ short time but they
had already witnessed the war
devasiation wrcught upon the
counirys de. Bit at this tirie they
were prooably too far from the
front lines too f2el the earth-
shakipg rumble of the Garman
Army Biz Bertka guns which gave
evidence of the last desperate
attempt by the znemy to stem tne
sweed o’ the American Expedi-
tionary Forcezs across France. The
y2ar was 1918 and Worid War {
would scon be drawing to'a close
Armstrong called his new radio
a superkaterodyne and his gen.us
he/ped save the day for the Alles
When &mer cantroops jubiliantly
larded en French soil they were
hooe'essly unprepared with an»
type ol electromics which would
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@ @ SAGA OF THE SUPERHET

intercept those faint German communica-
tions signals. Armstrong, with a host of sig-
nificant radio developments already to his
credit, was commissioned to go to France
and solve the problem.

Those first scenes in that French radio
laboratory with its vast array of radio com-
ponents and with those large electron
tubes glowing like embers under a witches’
caldron, must have looked as impressive as
a Saturn V launch. But the code signals
that filled the room were a far cry from
what was to come—for the days of radio
broadcasting as we know them were a
mere two years away. Little did Armstrong
realize that he had created the most im-
portant radio circuit the world had ever
seen. For every present day TV set or radio
bears his mark-——they all use that same
basic circuit concept born in the mind of
this great radio genius.

At the Beginning. Let’s take a look at
some of the things that led Armstrong down
the path of the superhet. First of all, the
early radio designers quickly found out that
it wasn’t easy to build an RF amplifier that
would work at high frequency. By high
frequency I mean 1500 kHz—the top of the
broadcast band! This was mostly blamed on
the tubes available at that time, triodes,
which had so much interelectrode capacity
that the plate energy would sneak back
across to the grid and force the circuit break
into oscillation. At the low end of the broad-
cast band, the RF amplifier was OK; but as
the frequency increased, so did the whistles
and screeches.

Armstrong reasoned that if the tubes
worked well at low frequency, why not
somehow convert the high frequency anten-
na currents to a low frequency within the
radio receiver. He already knew that if two
RF signals were mixed together their fre-
quencies magically add and subtract to pro-
duce, among other things, a frequency
which is the difference frequency between
the two. Why not make some kind of an
electronic lash-up which would mix the
incoming antenna signal with one generated
in the radio set to procuce a low frequency
difference? Then follow this up with a nar-
row band RF amplifier that would amplify
this nice low frequency without problems
with oscillation.

Well, the Major did just that and let's
take a look at one of Armstrong’s first cir-
cuits. This is shown in simplified form in
Fig. 1 and we sec the oscillator tube V8§
with its associated components. It is made to
oscillate by feeding plate energy back to grid
circuit and tuned by the L2-C2 combination.
These oscillation currents are induced in the
pickup coil L1 which is connected in series
with the loop antenna. This arrangement al-
lows the incoming signal from the loop,
tuned by Cl1, to be mixed with the oscillator
frequency tuned by C2 and fed to the con-
trol grid of V1—the mixer stage. The volt-
age variations in the plate circuit of V1 are
a mixture of the radio station’s frequency
plus those produced by the oscillator which
combine to produce the difference of the
two.

How It's Done! The mixing operation can
go something like this. If C1 (See Fig. 1) is
tuned to the station frequency of 1000 kHz
and C2 to 1100 kHz, the difference fre-
quency from the mixer is 100 kHz. Trans-
formers T1, T2, and T3 are wound to
resonate at 100 kHz and, together with V2,
V3, and V4, constitute an amplifier adapted
to amplify this 100 kHz difference signal.
This section of the receiver was called the
intermediate frequency amplifier, or IF amp.
After demodulation in V5 and after going
through audio amplifiers V6 and V7, out
comes the voice program. For every new
setting of the mixer tuning, the oscillator is
tuned exactly 100 kHz above it. So the pur-
pose was accomplished—the mixer-oscilla-
tor combination converted every incoming
signal to a nice comfortable low value that
made the IF amplifier feel at home.

Results. The circuit’s sensitivity and se-
lectivity proved to be astounding. Coast to
coast reception became a reality with the
superhet. One proud owner of that period
bragged that his set would amplify a weak
signal so well that if a fly walked on the
antenna wire it would come out of the speak-
er sounding like a jungle war dance.

Problems. With the coming of the radio
broadcasting era in 1920, you would think
that the superhet would naturally be the only
way to build a radio receiver. But all was
not rosy in superhet town. For one thing it
was too expensive! A good triode cost about
$6.50 per copy and, considering an 8-tube
lineup, that would take a small bundle for
tubes alone, taking into account what the
dollar was worth in 1920. In fact, there
were only a few components that were avail-

ELEMENTARY ELECTRONICS
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able for less than a $5 bill. Transformers,
tuning coils, variable condensers, etc., all
fell into this high-price bracket. Besides, the
circuits were complex and difficulty arose
from the fact that the oscillator was sep-
arately tuned because ganged tuning capaci-
tors had not yet been invented. This allowed
the operator to set the oscillator to a fre-
quency on either side of the incoming signal
which placed every station at two points on
the oscillator dial. For example, the mixer

A completely restored
superheterodyne receiver,
¥ o 1924 Radiola, was the
result of the pioneering
efforts and developments
of Major Edwin Armstrong
and his early staff.

tuned to 1000 kHz and the oscillator to
either 900 kHz or 1100 kHz would give a
difference of the required 100 kHz, so the
station would show at both points.

Another problem reared its ugly head.
The mixer was very broad in its tuning and
powerful off-frequency locals could come
pounding in even with the mixer set at 1000
kHz. If the operator had chosen the 1100
kHz spot for the oscillator and a powerful
local was also broadcasting on 1200 kHz,

MIXER i IF AMPLIFIER
i
LOOP o EE v3
ANT. v
] I T2 T3
L—:l—l |l
;"!Cl | l ;
!

I i
{ 2ND DETECTOR

1
V5 :

- Lm

AUDIO AMPLIFIER |

3@%

V4

OSCILLATOR V8
,_..l

~c2 !
'

i FILAMENT FILAMENT
NEGATIVE  POSITIVE

Fig. 1. A very eariy superheterodyne circuit varies very little in basis from today’s circuits
used in modern receivers. The local oscillator stage, V8, pumps the mixing signal to the
antenna. A great idea at the time, but the circuit radiated some of the signal into the
ether. This would cause considerable noise and jamming with today’s billions of receivers.

il

B+
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it too could make its way into the mixer
and produce the required 100 kHz which
would really make a cat fight in the speaker.
This latter problem, where the difference
frequency is produced by a station you don’t

tube set with a tunable low cost RF ampli-
fier. It was an instrument to behold by
those just introduced to the electron art,
but with all its squeals and whistles it left a
lot to be desired. Armstrong was one of
the first to recognize that in order for the
superhet to make its appearance in the living
rooms of America he had to reduce its cost
and simplify its tuning. He began work, de-

COMBINATION

MIXER - OSCILLATOR

CONVENTIONAL

L2 IF AMPLIFIER
LOO )
P
ANTENNA ;?AgEEXT
I |
LI
Py

B+

Fig. 2. Don’'t confuse this circuit with a regen receiver—actually, it is a superhet-type.
Capacitor C1 is tuned to 100 kHz above the antenna signal and mixed in the first stage.

want, is called an image, and plagues low
cost superhets more or less to this day. You
might be able to teach a little old lady to
work all the levers on her Stanley Steam-
er, but there would be no chance to expect
her to puzzle out the oscillator tuning. Be-
cause of this and other problems, the ultra
sensitive and selective superhet was tempo-
rarily left to the very experienced experi-
menter or radio amateur.

The TRF Had Its Day. With the skyrocket-
ing popularity of radio broadcasting, the
home entertainment center featured not the
superhet but instead a tuned radio frequency
receiver—TRF for short. Early radio maga-
zine ads showed home life on a cold snowy
night with a warm fireplace crackling and
everyone seated comfortably around the
TRF and listening attentively while Dad re-
adjusted the three main tuning dials. Out-
side was a massive long wire antenna in-
stallation carefully rigged to hold up one or
more strands of copper wire at a great
height,

Regeneration. The radio usually was a 5-

termining to reduce the number of tubes
without chopping the performance. One way
was to make the mixer tube also double as
an oscillator. Consider the circuit shown in
Fig. 2. Here the mixer stage is also made to
oscillate by virtue of the plate signal fed
back to the grid circuit through the induc-
tive coupling of L1 and L2. If C1 is tuned
to say 1100 kHz, then any 1000 kHz broad-
casting signal that can struggle into broad
tuning L1 will also be impressed on the
grid and we have a resulting difference fre-
quency of 100 kHz. It is then fed to the IF
amplifier in the usual way. What’s wrong
with this scheme is that Cl1 is actually de-
tuned from the desired 1000 kHz broadcast
station so we lose sensitivity.

Next let’s try the circuit shown in Fig. 3.
Here the oscillator is set in motion by using
the same general scheme of inductive plate
to grid feed-back through T2. The radio
station’s modulated signal comes in on T1.
Notice that L1 and L2 are connected in se-
ries. We can tune the L1-C1 combination to
1000 kHz and the L2-C2 combination to

ELEMENTARY ELECTRONICS
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1100 kHz. We then have in the plate circuit
of V1, the 1000 kHz signal from the radio
station plus the 1100 kHz feed-back oscil-
lator output which combine to give us our
good friend the 100 kHz differcnce fre-
quency. It sounds easy but it turns out that
it was practically impossible to tune. In re-
ality, the tuning of C1 and C2 are only 100
kHz apart and if you change the setting of

’ - . =
More Tricks. Armstrong wasn’t satisfied

with this. He needed to sharpen up the tun-
ing of the mixer to eliminate the image fre-
quency problem mentioned earlier. An RE
amplifier ahead of the mixer was in order,
but how to get it without adding another
tube? He solved this by going ahead and
adding the RF tube ahead of the mixer but
also let it double as an IF amplifier. Arm-

COMBINATION MIXER AND
2ND HARMONIC OSCILLATOR

CONVENTIONAL

== T
P_—W LI | A
G2

Ct

IF AMPLIFIER
TO NEXT
STAGE
e {F TRANS

Vi

)

Fig. 3. Once you read the text explanation on how this tircuit works, it will be difficult
to understand that it works at all! Tuned circuits L1-C1 and L2-C2 interact,
making it practically impossible to tune the receiver. Amstrong had to tune 12-C2 to
half the desired mixing frequency to obtain the second harmonic for signal mixing.

— |

B+

C1 it interacts to alter the tuning of the L2
and "C2 network and visa versa. So you
would have to be an expert to kecp up
with thai tuning marathon.

Armstrong’s staff finally came up with the
solution to the dilemma. They used the same
circuit as in Fig. 3 except that C2 is tuned
to produce an oscillator frequency exactly
Y2 of that used during the marthon bout.
In other words, with C1 tuned to the usual
1000 kHz, C2 is tuned to 550 kHz instead
of 1100 kHz. But why do that? Well, oscil-
lator circuits in those days were rich in har-
monics, so appearing at the IF transformer
is not only the 1000 kHz, component but
also the second harmonic of the oscillator
frequency, or 1100 kHz, which produces
the nice 100 kHz needed for the IF ampli-
fier. This placed the mixer tuning and oscil-
lator tuning far apart in frequency by a fac-
tor of 100% and therefore practically no
interaction exists between the two. So now
we have a satisfactory mixer and oscillator
in the same tube! This was a major receiver
circuit breakthrough.

NoveMBER- DECEMBER, 1973

strong was getting tricky.

Refer to Fig. 4 and we will see how he
did it. The modulated signal comes in on
the loop which is tuned to our usual 1000
kHz station by C1. This is amplified by RF
amplifier V1 and is fed through L3 to the
input of the 2nd IF transformer. (Note how
V2 is bypassed.) Since the 2nd TF trans-
former is tuned to pass 100 kHz only, the
1000 kHz signal can’t get through and stops
there. Notice that while this was going on
the RF energy is also passed inductively
to L4 and mixes with the oscillator fre-
quency by virtue of the same hookup shown
in Fig. 3. C2 is tuned to 550 kHz and the
components of the station signal and the 2nd
harmonic of the oscillator show up in the
plate circuit of V2. Obviously a 100 kHz
difference is generated, which is routed back
to the primary of the 1st IF transformer. It
passes this frequency real well and impresses
it back on the grid of V1. Now, V1 is look-
ing at two signals, the modulated station
frequency at 1000 kHz and the 100 kHz
difference. Tube V1 amplifies both signals

www.americanradiohistorv.com
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Kit for kit,

text for text,
dollar for dollar, your
best home training

buy is NRI

NRI “hands on”’ method gives you as much as 2 years
of on-the-job experience. Pick your field and enroll now!

After over 55 years of training men for Electronics in
their homes, NRI knows that theory alone is not
enough. That’s why NRI concentrates so heavily in
the development of special training equipment. Your
hands must be trained as well as your head, and NRI
gives you both kinds of training in a manner no other
school can match.

You get your hands on professional parts and demon-
strate theory you read in NRI’s unique “bite-size”
texts. You build designed-for-learning Electronic cir-
cuits and complete, operating equipment. You use
what you build to prove out what you read. Elec-
tronics comes alive in the most valuable, practical
manner. You experiment with the same kinds of solid-
state and transistorized and tube circuits you'll find
on the job—not hardware or breadboard hobby kits.

NRI prepares you for your choice of careers in Color
TV Servicing, Communications, Industrial Electron-
ics and the growing field of Computer Electronics.
Many NRI graduates start earning $5 to $7 an hour
extra soon after they enroll, fixing home Electronic
equipment for friends and neighbors in spare time.
NRI’s remarkable teaching method simplifies, organ-

36

izes, dramatizes subject matter so that any ambitious
man, regardless of his education, can effectively learn
and profit from the Electronics course of his choice—
and NRI gives you 15 training plans to choose from.

Over three-quarters of a million men have enrolled
with NRI since 1914. Proof of the value and experi-
ence you get when you choose NRI for your Elec-
tronics training . . . proof of why NRI continues to be
the country’s largest Electronics home-study school.
Discover for yourself how easy it is to move into
Electronics and move up in a rewarding career. Mail
the postage-free card for the new NRI Catalog. There
is no obligation. No salesman will call on you because
NRI does not employ salesmen. NATIONAL RADIO
INSTITUTE, Washington, D.C. 20016.

If postage-free card is missing, write to:
NATIONAL RADIO INSTITUTE
Washington, D.C. 20016

GET FACTS ABOUT Gi BILL
If you have served since January 31, 1955, or are in
service now, check GI line on postage-free card.
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Earn $5 to $7 an hour spare or full
time in COLOR TV SERVICING

It’s easy to learn as you kuild, stage-by-stage, the only
custom designed Color TV receiver engineered specifically
for training purposes. You grasp a professional under-
standing of all color circuits through logical demonstrations
never before presented. The end product is a superb Color
TV set that will give you and your family years of viewing
pleasure. NRI gives you the option of selecting either
Color or black-and-white training equipment.

...first and only school to include
training equipment designed from
chassis up for your education

There’s glamour, success awaiting
Technicians in COMMUNICATIONS

NRI gives you the experience you need to qualify for
jobs in TV broadcasting stations, or operating and servic-
ing mobile, marine, aviation communications equipment.
You build and use a solid-state voltohmmeter; perform
experiments on transmission lines and antenna systems,
even build your own 25-watt, phone-cw amateur transmit-
ter band. In all NRI Communications courses, you must
pass your FCC exams—or you get your money back.

Fill technical jobs without a degree’
in INDUSTRIAL ELECTRONICS

NRI’s Electronics Technology course gives you completely
specialized training kits engineered for business, industrial
and military Electronics fields. On completing this train-
ing, competent technical ability can be instantly demon-
strated by you. As you learn, you actually build and use
your own training center in solid-state motor control and
analog computer servo-mechanisms. Telemetering circuits,
solid-state multi-vibrators, even the latest integrated cir-
cuits are included in your home training program.

Prepare quickly for a high pay career
in COMPUTER ELECTRONICS

This may well be the most unigue and exciting educational
aid ever developed for home training—a digital computer
with memory you build and use to learn organization,
trouble shooting, operation and programming. It performs
the same functions as commercial computers you encounter
on the job. Lessons stress computer repair. You perform a
hundred experiments, build hundreds of circuits. Your own
solid-state voltohmmeter is included among the ten training
kits you receive:

OVER 50 YEARS OF LEADERSHIP IN ELECTRONICS TRAINING
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Just fine and passes them on through L3
again and to the 2nd IF transformer which
passes the 100 kHz component real well.
The IF amplifier gladly amplifies it before
passing it on to the following vacuum-tube
stages.

So Armstrong now had another break-
through. He had succeeded in incorporat-
ing all the virtues of a well designed super-
het by using six battery-powered triode
tubes. In conjunction with the packaging
engineers of RCA, this circuit made its ap-
pearance in 1924 as the Radiola Superhet-
erodyne. It sported a built-in loop antenna
making the big long-wire antenna unneces-
sary. You might say that this was the be-
ginning of public acceptance of the super-
het. It wasn’t low cost ($286 without bat-
teries); but thousands were sold because
affluency was becoming more common in
the dawn of the great business boom of the
mid 1920’s. It was not too difficult to tune,
although the separate oscillator tuning
caused repeat points for every station. How-
ever, careful adherence to the instruction
book reduced this. So now the little old lady
with the Stanley Steamer could easily tune
in these distant stations and have no diffi-
culty in separating the Merry Old Chief of
the Kansas City Night Hawks from Harry
Reser’s Clicquot Club Eskimos.

A New Dawn! The introduction of the Ra-
diola Superheterodyne in 1924 breathed
new life into the radio fan fraternity. The
radio magazines of the day now featured a
vast array of superhet circuits encompass-
ing all sorts of theoretical advantages.

Gerald Best, McMurdo Silver, Robert La-
Cault, and Jackson Pressley were some of

the popular figures who offered design inno-
vations. The public’s hunger for selective
reception of distance stations spawned big-
ger and better sets. Competition among
radio manufacturers was bringing down the
price of tubes and parts, so one didn’t have
to be quite as economically minded when
cooking up a super circuit. Our friend the
radio experimenter now bragged that his
set tuned so sharply that when runing in a
duet, it came through as a solo! Superhet
kits began making their appearance with
easy step-by-step instructions for the not-so-
learned radio fan. 3
With the advancing state of the art, the
operating frequency of the IF amplifier
started to increase. Instead of the popular
50 kHz and 100 kHz, in the early days,
values of 175, 262, and 370 kHz made
their appearance to help reduce image fre-
quency. It is a well-known fact that 455
kHz is the popular one today. How did we
ever settle on that value? This is kind of a
mystery, but one reason already mentioned
is to help reduce image frequency. For ex-
ample, go back to the case of tuning the
mixer to a 1000 kHz station, the oscillator
would be tuned to 1455 kHz to produce a
difference of 455 kHz. Now, if the mixer
also allowed a 1910 kHz signal through, it
would produce a 455 kHz difference and
would come through on top of the 1000
kHz station. But it would be a pretty lousy
mixer that would be so broad as to allow

~this to happen.

But there is a bit of folklore that had
more to do with pegging 455, and it had
something to do with harmonics. Notice that
the second harmonic of 455 KHZ is 910
kHz. In the late 1920’s there were no U.S.
stations broadcasting on 910 KHZ. It was
reserved for the Canadians. Legend has it
that 455 was selected to protect the IF am-

Every grandfather today can recall
the Philco Model 80 design with
its remarkable circuit innovations.
Designed to sell during the
Depression days, the Model 80
brought laughter and hope

into the homes of Americans.
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They had kits in the good old
days! This photo shows a
beautifully restored 1925
battery-operated Remler
superhet receiver available
to advanced experimenters in
kit form only. It featured
eight triodes and required a
magic touch at the knobs to
make it work properly.

plifier against interference. An improperly
shielded 455 kHz IF amplifier would easily
let a 910 kHz (2nd harmonic) station get
through if you had a powerful one nearby.
So, unless you lived on the border, this ar-
rangement would help protect against that
problem in your early superhet.

Bye-Bye TRF. With the further loosen-
ing of the economy, the general public
began finding out about the superhet and
the TRF began losing favor. In the late
20’s the superheterodyne circuit flourished,
with the appearance of the big $400 consoles
which featured a single tuning dial and tre-
mendously improved audio quality.

Since necessity is the mother of invention,
when the bottom dropped out in 1929 the

P

radio designer had to come up with some-
thing that could be had for a few bucks.
Next came the entrance of the cathedral-
shaped table radio.

Radio designers now had to resort to all
kinds of tricks in order to drastically reduce
cost but still maintain good selectivity and
tone quality.

One of the marvelous examples of such a
play is the 1931 vintage Philco Model 80.
All the superhet action is done with two
tetrode tubes! Add a pentode audio stage
and a power supply rectifier (4 tubes total)
and you have a very fine set to sell for
about $19.95. The circuit is shown in Fig.
5 and it operates something like this. Con-
nected to the plate of the 236 mixer-oscil-

COMBINATION
MIXER AND 2nd HARMONIC CONVENTIONAL
RF OSCILLATOR IF AMPLIFIER
AMPLIFIER
|
LOOP 2nd TO NEXT
ANTENNA IF TRANS STAGE
I
Ist BROAD BAND
IF TRANS _{YW\—I UNTUNED RF TRANS ) | B+
B+
Fig. 4. Here is a circuit that defies analysis at first glance. The
combination mixer and 2nd harmonic oscillator circuit operates like
the circuit in Fig. 3. This receiver circuit was first used in 1924,
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lator, V1, is an oscillator coil with its tank
circuit tuned 455 kHz higher than the in-
coming signal. This energy is transferred by
pickup coil L2 in series with the cathode
bias resistor R1, so the plate current in VI
will vary at the oscillator rate. Also, the
plate is varied by the incoming signal on the
grid so we end up with the difference fre-
quency of 455 kHz which is passed on to
the IF transformer. They couldn’t afford an
IF amplifier tube, so they made up for it by
introducing a little positive feed-back in the
2nd detector by virtue of coupling coil L.3.
Believe it or not, even though the actual
circuit contains 8 trimmer capacitors which
needed peaking up, the Philco Model 80
home receiver really performed with the
one-dial tuning at that.

By now the little old lady with the Stanley
had lost all her money in the stock market
crash. She may be forced to drive a used
Model T Ford, but she’s fortunate in one
way—she only needs a $20 bill to get a first

alive her old Radiola Superheterodyne.

The radio development that finally sound-
ed the death-knell to the TRF radio and
made the superhet the front runner for good
and all was the advent of the pentagrid con-
verter tube. One of the first was the type
2A7 and was basically two tubes in one and
allowed the mixing and oscillator action to
happen in one ecnvelope. All previous at-
tempts described so far using conventional
tubes depended upon the signal frequency
and oscillator frequency being impressed
on the same control grid. This arrangement
loses efficiency as the oscillator frequency
goes up because the signal and oscillator
voltages get out of balance. The pentagrid
tubes provided electronic shielding between
the two functions and eliminated all the
loading and detuning problems. The type
2A7 was the grandfather to the 6K8, 6SA7,
6BE6, etc., which were so popular in the
twilight hours of tube type radio.

History will certainly call Edwin Arm-
strong “Mr. Superheterodyne.” His contri-
butions were a major factor in leading the
way to awaken the giant that we have come
to recognize as the fabulous electronics in-

class table model superhet that would eat dustry. |
TYPE 236 TYPE 236 TYPE 42
TETRODE TETRODE PENTODE

MIXER - OSCILLATOR

GANGED TUNING
=

ANT
COIL

2ND DETECTOR AUDIO AMP

SPEAKER

Fig. 5. Now the superheterodyne circuit is shaping up to resemble the circuit used today.
One knob tuning was now a reality with the invention of the ganged tuning capacitor.
This circuit was used in the 1931 Philco Model 80. The tetrode and pentode vaccum
tubes were relatively new. A rectifier tube, not shown, provided DC voltage
eliminating the need for expensive wet-cell batteries.
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by Kathi Martin KA10614

Wrm all the shady characters a girl is
likely to run into these days, one of the
things I don't do is take off on a trip without
full CB gear in the car; so imagine my cha-
grin when the day before I'm off to Mt.
Snow some clod—without a driver’s license
—pushes my trunk into the back seat and
my friendly fender-bender-mender can’t get
my gear out!

So there I was with a rented car twice the
size of an aircraft carrier and no CB rig, no
way to shout for HELP (channel 9, natch)
if the wheels break down on some dark,

KATHI'S

CB

lonely road. But leave it to the boys in our
test lab to figure things out. They were right
when they handed me a clip-on rain gutter
antenna and a Lafayette Dyna-Com 23
walkie-talkie and said the package would
solve all my CB problems.

The Dyna-Com 23 is a full feature 23
channel, 5 watt CB rig built in a walkie-
talkie cabinet. It is normally powered by 10
alkaline or flashlight-type penlight batteries,
or 12 ni-cads. It features both volume and
squelch controls, a combination S/RF/bat-
tery meter, a PA/CB switch, telescopic an-

EXTERNAL
ANTENNA

EXTERNAL
SPEAKER /
PHONES

EXTERNAL
MICROPHONE
cB/PA
SWITCH

BATTERY
CHARGE

EXTERNAL
POWER

oz

Yup, 1h.ui really is a full feature, 23-channel, 5-watt rig Kathi is using (see top photo).
Close up view (left) shows how compact the Dyna-Com is. Side panel (right) is packed with
the little extras every CBer wants. Circle No. 68 on Reader Service Coupon for more info.
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tenna and jacks for an external antenna,
external speaker or earphone, and external
microphone. The jacks are normally covered
with screw-in caps. Separate jacks are pro-
vided for a battery charger and/or AC
power pack. .

The frequency synthesized transmitter and
receiver sections are full-scale, like right out
of a top quality base unit. The receiver fea-
tures a mechanical filter, and performance
checked out (after I got back) with a sensi-
tivity of 1 uV for 10 dB signal to noise plus
noise (S4+N/N) ratio, with a 50 dB adja-
cent channel rejection. The transmitter put
out 2.5 watts RF into a 50 ohm load with a
fresh set of alkaline or flashlight-quality bat-
teries. (Since alkalines were hard to come by
in back-country general stores I wound up
using Eveready’s 4-for-a-buck kind. Offhand,
I would estimate I was using two sets of
flashlight batteries when I could get by with
one set of alkalines.) The transmitter section
features a compression type modulator (La-
fayette’s Range Boost) that requires just a
little more than a whisper for 100 percent
modulation, and there is 100 percent modu-
lation limiting. Actually, stations I worked
had no idea I was using a walkie-talkie, and I
got solid copy each and every time.

Those Mini Jacks. At this point you might
be wondering how I got rave results from a

A small triple-threat meter
(above) serves as the Dyna-
Com’s battery condition indi-
cator, relative S-meter, and
power output indicator.
Power is supplied by 12
ni-cad cells or 10 carbon-zinc
penlight batteries. A metal
spacer (right) takes up the
space of two unused cells.

walkie-talkie—even a 5-watler—inside a car.
If you recall I mentioned several accessory
jacks, which are located on the side of the
Dyna-Com 23. All are of the miniature type,
and the test lab crew had instalied a PL-259/
mini adaptor on the end of the clip-on rain
gutter whip. I simply placed the rig on the
seat (held down by the passenger seat belt)
and plugged the whip into the walkie-talkie,
thereby giving me a “full size” mobile sta-
tion. When I left the car, I either unplugged
the whip and put the rig in the trunk or slung
the rig over my shoulder (it has straps) and
carried it along.

Another instance where those accessory
jacks paid off was at Lake George; one of
the most beautiful places in the world, up in
New York’s Adirondak Mountains. I was
assisting a local photographer take some wa-
ter skiing pictures. He was in the photo boat
with a small 100 mW rig and I was in the
towboat, but I just couldn’t hear his instruc-
tions over the scream of 135 horses. I bor-
rowed the earphone from a transistor radio,
plugged it into the Dyna-Com 23, and from
then on it was strictly 100 percent copy.

Back At The Ranch. 1 hated the thought
of giving the rig back to the lab crew. This is
the kind of equipment I like to have around
because there’s always some use for it
Thanks to “Big Herb” it’s now sitting on my
desk as a portable base station equipped
with a set of ni-cad batteries and installed on
a small AC power pack. Whenever I need a
walkie-talkie, I simply lift the Dyna-Com 23
out of the base, pull the antenna and power
supply plugs and I'm off and running.

Summing Up. As the lab crew said when
they first gave me the Dyna-Com 23, it is a
real problem solver! But more than that, it’s
a fine piece of equipment, really a full-fea-
ture, 23 channel, 5 watt base station in a
hand sized cabinet. The basic transceiver
complete with crystals for all 23 channels
costs $129.95. Nicad batteries, a spare plug-
in battery pack, a battery charger and an AC
power pedestal are optional accessories. For
additional information circle No. 68 on the
reader service coupon. =

AR
BATTERIES
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Turn a few parts into the darndest digital calendar-clock you've ever seen!
by C. R. Lewart

You can see the advantages of a digital clock! Particularly this one!

It has big, bright, bold numerais that display time, date, and your
electronic interest and skill to all who view it. And as you would
expect, we turn a complex electronic instrument—the digital clock—
into a very elementary electronic project!

How did we do it? By putting together the ideal marriage of a
popular clock-on-a-chip IC (integrated circuit) and a new fluorescent-
anode type display tube that can be driven directly by an IC.

What does that mean to you? A set of twenty driver transistors you
don’t need; extensive wiring on a high-priced circuit board you don't
need; an extra high-voltage power supply for cold-cathode display tubes
you don’t need. And there's more.

Convert to a 24-hour clock in a snap. Flip a switch on the rear
panel to convert your clock immediately to a 24- or 12-hour time
display. Plus, a pair of ordinary 9-volt transistor radio batteries keep
things ticking electronically while you move from one outlet to another
ar until a power interruption or brownout is over. This little trick is
dene with a built-in oscillator that feeds the counter until 60 (or 50)
Hz voltage is restored. Yep! there’s even a switch that gives the
correct time from either a 50 or 60 Hz power line.

As Yau Can See, the electronic clock described here was designed
to provide a large number of features and make construction simple.
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IC 1 pin 15 and R13. Only grid G (pin 5) of 139K <
each tube has a separate connection to the A — s P
integrated circuit. For display tube DS 1 SZD3 :ﬁl 8
it is IC 1 pin 3; for DS 2, * A C C AlC o =
it is IC 1 pin 4, et cetera EL —
BI& DI D2 s /3|3
o |=
SASF— 20 o 321-; , o | o =
sf—f] s6 4 OUE digy | z
A © -
sc C[T 40MF o o
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BASE CONNECTION ol 82.0 v /@
(BOTTOM VIEW) ol & =——ri
SA YEL IEE
DISPLAY TUBE FILAMENTS N o z
NS
ZIz
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PARTS LIST FOR DIGITAL CLOCK

81, B2—9-volt transistor portable battery
(Radio Shack 23-464 or equiv.)

C1—40 uF, 50 VDC electrolytic capacitor,
subminiature type, value not critical
(Radio Shack 272-1027 or equiv.)

C2-100 uF, 35 VDC electrolytic capacitor,
value not critical (Radio Shack 272-1016
or equiv.)

C€3--0.01 uF printed-circuit capacitor
(Radio Shack 272-1069 or equiv.)

C4—0.1 uF printed-circuit capacitor
(Radio Shack 272-1069 or equiv.)

C5—100 pF ceramic disc capacitor
(Radio Shdck 272-123 or equiv.)

rated at 100 VDC or better.

D1—Zener diode, 6-volt (Radio Shack 276-621

or equiv.)

D2, D4, D5—Silicon power diode, 1N4001

(Radio Shack 276-1101 or equiv.)

(Radio Shack 276-612 or equiv.)

DS1-DS6—Fluorescent display tube, National

NL-8051 (write to National Electronics, Inc.,
Box 269, Geneva IL 60134 for name and
address of nearest local dealer; or write to
Circuit Specialists Co., Box 3047, Scottsdale
AZ 85257 enclosing $5.00 for each unit
required, shipped postpaid.

1C1—Mostek 5017BB (available from Circuit

Specialists Co., Box 3047, Scottsdale AZ
85257 for $24.95 postpaid)

Q1-—-2N3906 (Radio Shack 276-2012 or equiv.)

: 6
Q b 20k
g 1BRIGHTNESS

Note: Add jumper from top of R6 to “c” of Q1. Or,-pull Q1 and R6,
tie resulting 3 wires together and eliminate brightness control.

Note: Capacitors C3, C4, and C5 can be voltage

D3, D6, D7, D8, D9—Silicon signal diode, IN914
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S

——l'24 ICI(TOP VIEW)
=} 23 24 13
!
ICI s o]
2 MOSTEK 501788 | 2
18
—2 lr2o0
$8.2K
17
— e 1cs
8 7 6 5 4 3 15 14 13 12 1l 10 9 I,oopp
_— DI,D2,D4,D5
—— T
A, ,C
__Dl._
] 03,06,D7,D8,09
SAl s8] sc| spb| SE| SF| sG
G DSl I SEC
G DS2 10 SEC
N
G DS3 MIN/| DAY
G DS4 [OMIN /10 DAY
G DS5 tHR/1MONTH
G DS6 IOHRS /10 MONTH
| - \ The connections associated
ZR7 SRBZRISRIOSRIIZRIZZRIZIRIASRISSRIGSRIZSRIBSRIQ With a given display tube
i i ) i 1 1 are indicated with two thin
< — o & & S S e (v |

horizontal lines closest to

~
R7 TORI2=68K

R1—50,000-ohm potentiometer (Radio Shack
271-219 or equiv.)
R2, R7 through R12—68,000-0hm, %-watt
resistor (Radio Shack 271-1800 or equiv.)
R3—39,000-0hm, Y%-watt resistor (Radio Shack
271-1800 or equiv.)

R4—47,000-ohm, Y4-watt resistor (Radio Shack
271-1800 or equiv.)

R5—82-ohm, Y%-watt resistor (Radio Shack
271-1800 or equiv.)

R6—10,000-0hm potentiometer, miniature type
(Radio Shack 271-218, 271-223 or equiv.)

R13-R19—150,000-0hm, %-watt resistor
(Radio Shack 271-1800 or equiv.)

R20—8,200-chm, Y%-watt resistor
(Radio Shack 271-1800 or equiv.)

$1—Spdt, normally open pushbutton switch,
miniature type preferred (Radio Shack
275-1547 or equiv.)

RI3 TO RI9=I150K

the DS 1 to DS 6 reference.
Upper line shows the seven
segments; lower, the "G*’.

§2, $3, S5—Spst, neutral center subminiature
toggle switch (Radio Shack 275-325 or equiv.)

$4—Dpdt subminiature toggle switch
(Radio Shack 275-1546 or equiv.)

Note: Although switches S3 and S4 should have
been specified as spring-return-to-neutral-
position types, they were not because they
are difficult to obtain. If not available, make
substitution.

T1—Filament transformer, Stancor P-8362. You
can also series-connect the secondary of
two inexpensive 12 V transformers (Radio
Shack 273-1385) plus use a 6 V unit (Radio
Shack 273.050) in place of the multi-secon-
dary unit.

Misc.—24-pin IC socket with solder tabs (Allied
746-0906 or equiv.), 3-in. x 8-in. x 6-in.
aluminum cabinet, wire, blue or green plastic
light shield, etc.

NoOvVEMBER-DECEMBER, 1973
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DIRECTION OF INDICATRR TUBE VIEWING FACE

@/ CLOCK

TO PINS 2 (SE )t e
TOPINS | (SD)
TOPINS |1 (SF)
TO PINS 10 (SG)H
TOPINS 9 (SA)-

‘pseé DS5

Underside of display
board. Seven lengths
of bare No. 18 wire
connect certain pins
of each display tube
together as shown (1
2, 4,8 9 10, 11).

Let’s go over the list of features:

A display of time (hours, minutes, and
seconds) alternates with the date (month
and day of the month).

At the flip of a switch, the display changes
from a 12-hour to a 24-hour mode.

A stand-by battery operates the clock
during power failures (most other clocks
reset to zero even during momentary power
failures).

A simple adjustment of the seconds dis-
play is provided, with a hold button to stop
the counting and a 50/60 Hz switch to
speed up the counting by 20 percent.

Display intensity can be adjusted.

Multiplexing of the display tubes (a
sequencing time-system) eliminates a “rat’s
nest” of wires (display is seen without an-
noying flicker or blanked-out digits).

An economy model cuts out seconds dis-
play, brightness control, battery switchover,
50/60 Hz and 12/24-hour switchable fea-
tures, if you wish.

A handsome face for your finished clock

oiz DSI

TO PINS 4 (SC)

.....

-

More Info. The construction of the clock
was kept simple by selecting an IC requiring
a minimum number of connections and by
choosing fluorescent display tubes which
can be driven directly by the IC. The com-
plete circuit uses, in addition to its IC brain,
four to six display tubes, a power trans-
former, only a single transistor (if you want
brightness control), twenty resistors, five
capacitors, and nine diodes. If you don’t
care about the seconds display, you omit
two display tubes with associated compo-
nents. Compare this clock to a well-known
digital clock kit with over twenty transistors
and over fifty resistors! Anybody even mod-
erately handy in electronic construction
should have no difficulty building the clock
in a few hours.

How Does It Work. The MOS integrated
circuit consisting of over a thousand transis-
tors divides the 50 or 60 Hz line frequency
into seconds, minutes, hours, days, and
months. A decoder on the same IC operates
the individual segments of the display tubes,
which are operated in multiplex mode. This
means that the IC sends signals to the first
display tube, then the second, and so forth,
and then starts with the first tube again.
This mode of operation simplifies the wir-
ing to the IC, since all like segments in the
display tubes can be wired in parallel and
connected to a single pin on the IC. There-
fore, seven pins on the IC control the seg-
ments of all the display tubes. Just four or
six other pins on the IC (one per tube used)
control individual tubes with a connection
to their control grids.

Additional logic on the IC provides for

ELEMENTARY ELECTRONICS
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alternate time/date and 12/24-hour display.
When the AC power line is disconnected,
the stand-by battery takes over and an in-
ternal oscillator controlled by C4, R1, and
R2 substitutes for the line frequency. To
conserve power, the display tubes are nor
lighted during the stand-by operation, but
the clock runs as usual.

Display tube mounting using push-in clips.
Stagger the eleven clips as shown and strap
like pins together with bare wire on under-
side of board. See photo on opposite page.

3
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Top of the board showing a suggested
location of all discrete components that are
used in this circuit. Resistors R 7 through

R 19 are grouped as shown to facilitate
their connections to the integrated circuit.

Construction Hints. Use approximately
a 4%-in. x 6-in. piece of perfboard or
vectorboard with holes spaced at 0.1-in.
Insert the display tube leads into push-in
terminals and run parallel wires between
the display segments. Use a socket for the
IC, but do not insert the IC before all the
construction is finished. Be careful in han-
dling the IC before inserting it. Static elec-
tricity may damage it. The clock case has
to be grounded to the wire connected to pin

(Turn to page 95)

TOIC,
PIN |
———————— 1
TO W
IC, S
PIN s
19 = =}
I-I 1
(7]
Ho l TO
1€,
T18 “ l.PIN
PIN I &2
S e _J
70 IC,
PIN 2

December display circuit for 24 hour clock
fans. Transistor 2N3904 base is same as Q1.
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BOOKMARK

BY BOOKWORM

Test Tome. Basic Electronic Test Procedures
by Irving M. Gottlieb is a mammoth step-by-
step guide to all types of basic electronics mea-
surements—using simple, inexpensive test in-
struments. The ability to make meaningful
measurements and to put the resulting informa-
tion to work is essential in any area of electron-
ics. Of course, the job is much easier with an

Soft cover

416 pages

178 iltustrations
$6.95

array of sophisticated instruments, but few have
access to such expensive test equipment. How-
ever, the student or seasoned pro who really
understands the reasoning behind each test
doesn’t need complex gear to accomplish his
purpose. This volume is an absolute necessity
for anyone in electronics. Published by Tab
Books. For more information, circle No. 65 on
Reader Service Coupon.

Tape Recorder Care. Nortronics distributors
are now offering the fourth edition of Nortron-
jcs’ popular Recorder Care Manual—a totally
new, comprehensive publication published ex-
pressly for users of reel-to-reel, 8-track car-
tridge and cassette recorders and players. The
new Recorder Care Manual illustrates how
regular maintenance of recording equipment
ensures continued optimum performance and
longest possible recorder life. It provides de-
tailed information of the principles of magnetic
recording, magnetic heads and important main-
tenance operations. The text is well illustrated

o

Soft cover
32 pages
Free

with photographs, charts and line drawings and
includes a complete program for machine care.
To obtain a copy of the latest Nortronics Re-
corder Care Manual, see your local Nortronics’
distributor or circle No. 70 on Reader Service
Coupon.

Light Emitting Diodes. In 1907, electrical
engineer Henry Round produced an emission of
light from a semiconductor by connecting two
wires (0 a battery and touching them to a crys-

Soft cover
160 pages
o b $4.50

tal of silicon carbide. Today this discovery has
attained commercial application in the form of
the Light Emitting Diode (LED). A new book,
Light Emitting Diodes by Forrest M. Mims, III,
covers the topic of light emitting diodes very
thoroughly, starting with the theory of semi-
conductor emission and details of physical
construction. LEDs are experiencing important
new developments. In recent years the field has
literally exploded, largely as a result of the de-
mand for LED displays in electronic calculators
and digital equipment. Published by Howard W.
Sams & Co., Inc.; get more information by cir-
cling No. 69 on Reader Service Coupon.

Hard-to-find Diagrams. Schematic diagrams
and service information on specific radio and
TV sets are available at a nominal charge to
readers of ELEMENTARY ELECTRONICS.
Supreme Publications is offering to send prompt-
ly by mail service material on almost any televi-
sion, radio, stereo, or changer. It is able to sup-
ply such information from its own service man-
uals, extensive files going back to the 1930,
from manuals of other pubtishers (some no long-
er in business), and from factory released mate-
rial. The usual charge is $1 for radio material,
and $1.50 for TV material covering a specific
set. Write directly to Supreme Publications, Box
EE, 1760 Balsam Rd., Highland Park, IL. It is
good to know that there is a large organization
ready to supply service material on a radio or
a TV set you may find hard to repair and for
which you do not have a diagram and other
helpful service data.

A Big Help. 320 photos and step-by-step text
show how to disassemble, clean, troubleshoot,
repair mechanisms and electronics, and reassem-
ble all types of tape recorders. It’s all in the new

(Continued on page 106)
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Broadcast Band DXers...

Build this rotatable
antenna. Nulls out beat
interference. Helps track
down tough dog BC band DX.

&

5a

Al

by Steve A. Money G3FZX

AVE vou TRIED DXing the BC band
H yet? If not, then maybe you’re miss-

ing out on a whole section of the
DXing hobby. It can be more interesting
than short wave DXing although the sta-
tions are not usually as far away. The more
distant stations are certainly much harder to
log than the big international short wave
broadcasters but are often much more in-
teresting to listen to.

In another year or two we shall be com-
ing to the minimum of the current cycle of
sunspot activity. At this time reception on
the higher frequency band, such as on short
wave, becomes poor. On the lower BC band
frequencies the opposite is true and the band
really starts to come to life from the DX
point of view.

Many of the stations you are likely to hear
will be from the North American continent.
With a little more careful listening however
South America and the other continents. An
advantage of working on the BC band is
that nearly all of the programs will be in
English so you can put all those foreign
phrase books back on the shelf. Some Ca-
nadian stations broadcast in French and
most programs from Mexico are in Spanish
but these should not be too difficult to sort
out.

Listening Hints. The best time to listen
for BC band DX signals is during the winter
months. Signals tend to be weaker in the

NoOvEMBER-DECEMBER, 1973

summer and often there will be a high level
of noise from electrical storms which makes
reception difficult. Generally the more dis-
tant stations will become audible as dark-
ness falls and reception of DX should be
possible until dawn. Conditions often vary
from one night to the next so that one can
never bé sure what surprises are in store at
the start of a night of listening. Maybe
this is one of the things that makes BC
band DXing so fascinating.

Apart from a reasonable receiver and an
effective antenna all you need is a lot of
patience. What sort of antenna? Well that
piece of wire strung up across the shack
may be OK for logging the local station
but it’s not going to be so hot for DX re-
ception. Because there are so many stations
using the BC band it will be found that
there are often two or more stations coming
in on the same frequency. The result is a
confusing jumble of signals with one or other
of them coming out on top as the rest fade
out. Listening under these conditions can be
very tedious and the identification of the in-
dividual stations can be almost impossible.
On the short waves it is possible to get over
this by using a directional type antenna such
as a rotary beam.

BCB Beam Problems. Rotary beam an-
tennas come rather large when they are de-
signed for operation on the lower frequency
BC band. If we take a mid band frequency

www.americanradiohistorv.com
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@ @ LOOK TO THE LoOP

of 1 megahertz then the length for a half
wave antenna element works out at some
500 feet. Imagine a three element beam on
that sort of scale. The mind boggles. Now
if you just happened to own a ranch out in
the wide open spaces of Kansas or Wyoming
and had a few hundred dollars to pay for
the erection of one or two towers, then you
too could have yourself a full size BC band
beam antenna. I guess most of us ordinary
mortals who live in or near the city can al-
ways dream of such things. Usually the back
lot in a city house or apartment is so small
it’s difficult to swing a baseball bat let alone
erect any fancy antenna system. Apart from
that, the neighbors might not appreciate the
aesthetic beauty of a 500 foot antenna tow-
er casting a shadow over their house!

In Britain the BC band enthusiasts face
very much the same problems. An added
difficulty is that in many city owned houses
and apartments, the erection of an antenna,
even for TV or FM radio reception, is for-
bidden. With a certain amount of native
cunning however, a way round these prob-
lems was soon discovered and now even the
guy in a high rise apartment block can listen
to DX.

Back in the old days of radio, before
transistors and ferrite rod. antennas were
even thought of, the so called portable radios
used battery operated tubes. In those old
type radios the antenna consisted of a large
coil of wire wound around the inside of the
case. This type of antenna is called a loop
or frame antenna. In most of these radios
the loop antenna was made less than a foot
square and was not too sensitive, but it did
have a directional pick up pattern. For DX-
ing it seemed that a bigger version of the old
loop antenna, in combination with a mod-
ern communications receiver, might prove
to be quite effective. In practice it was found
that a loop antenna four feet square would
give good signal pick up and provide re-
markable directional properties when it was
properly coupled into the receiver.

The Loop Works? The easiest way to un-
derstand the operation of a loop antenna is
to consider it as just one square turn of wire
mounted vertically. The signal is usually tak-
en out by breaking into the bottom side of
the turn. Figure 1 shows the general idea.
Now when a radio signal passes through the

loop it will cause a voltage to be induced
into each of the vertical sides of the turn.
These two voltages will be roughly equal in
amplitude.

Suppose the loop is set up so that it is
facing broadside on to the direction from
which the signal is coming. The two sides
of the loop will now be at exactly the same
distance from the transmitter antenna. This
means that the voltages induced in them
will be exactly the same and in phase with
one another. Each of these voltages will try
to make a current flow around the loop.
Since the two currents will be trying to flow
around the loop in opposite directions, they
will cancel one another out. As a result no
current actually flows around the loop and
no signal is transferred to the receiver.

fa N

v2 vi

2

TO RECEIVER

Figure 1 shows currents in an operating
loop facing the signal. Currents induced,
equal in magnitude but opposet in phase,
cancel to cause an antenna null point.

If the loop is now turned so that it is end
on to the direction of the signal, one side
will be nearer to the transmitter than the
other. Although radio waves travel at the
speed of light, it will take a short time for
the wave to travel from one side of the loop
to the other. As a result the signal induced
in the far side of the loop will lag behind
that in the near side. There is now a phase
difference between the two voltages induced
in the loop and the currents that they pro-
duce will not cancel out completely as they
did before. As a result there will now be
some current flowing around the loop and
this current will cause a signal to be trans-
ferred to the receiver.

ELEmENTARY ELECTRONICS
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The position of the loop at which the
signal is cancelled out is usually quite sharp-
ly defined. If the loop is rotated only a few
degrees in either direction from this position
the signal rapidly rises towards its maximum
level. Thus although a station in a particular
direction may be almost completely cancelled
out, other signals coming in from points
only a few degrees off in direction will be
almost unaffected. By using this type of an-
tenna at least some of the advantages of a
rotary beam antenna can be obtained.

Practical Loop Antennas. So far we have
assumed that there is only one turn on the
loop. In practice a single turn does not give
a lot of signal pick up. Greater output can
be readily obtained by simply increasing the
number of turns so that the antenna be-
comes a short coil. In this case the signal
pick up increases directly with the number
of turns used. The size of the turns is also
important. Pick up is directly proportional
to the area enclosed by the loop coil.

A further increase in the signal output
from the antenna can be achieved by tuning
the loop to resonance. This can be done by
connecting an air spaced variable capacitor
across the ends of the loop winding.

A loop antenna which has sides 24 inches
long will need a winding of 13 turns. The
turns should be spaced 38 inch apart so that
the total width of the winding will be about
4 inches. If the loop size is increased so that
the sides are 4 feet long, then only 9 turns
will be required. In this case the turns should
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TO RECEIVER

Figure 2. Simple 2 or 4-foot loop is built
on plywood. Center pickup loop is coax
connected to twisted pair lead-in shown.

NovEMBER-DECEMBER, 1973

be set 34-inch apart to give a total coil width
of 6 inches.

The tuning capacitor should be an air
spaced type with a maximum capacitance of
500 pF. If a capacitor of only 365 pF is
used, it may not be capable of tuning the
whole BC band. With the smaller tuning
capacitor it is necessary to switch a 150 pF
fixed capacitor in parallel with the main
tuning capacitor when stations at the low
frequency end of the band are being re-
ceived.

Receiver Coupling. 1t is not practical to
couple the ends of the loop winding directly
to the receiver input since under these con-
ditions the loop will not work properly.

MARKS 3/8 IN. APART

BRI

Figure 3. Tap in 13 nails at each diagonal
of your 2-foot/side loop as shown. Then
wind a thirteen turn spiral of #20 wire.

The easiest method of coupling is to use a
link coil. One extra turn is wound along-
side the main winding and the ends of this
coupling turn are taken to the receiver input
terminals.

Better performance is obtained if the link
turn is made from a length of RG-11U or
similar coaxial cable, using the center con-
ductor as the link turn. One end of the ca-
ble’s outer braid should be joined to the
grounded end of the link turn. The cable
shield will act as an electrostatic screen be-
tween the main loop and the link turn. This
arrangement improves the directional effect
of the antenna. The feeder cable used to
join the link turn to the receiver input termi-
nals may be either a twisted pair or another
length of coaxial cable.

Some kind of support frame will be re-
quired to hold the loop winding in place.
The actual construction method used will

wwWWw.americanradiohistorv.com
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.Join the high-paid e‘l'rronics technicians
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who got their start through NTS Home Training.

Your home can become your own
private classroom-workshop. NTS
sends you everything you need to
learn valuable technical skills in
electronics. You get easy-to-grasp
lessons, comprehensive kit manuals,
large fold-out charts, and more. Plus
the finest professional equipment
available today. It's all included in
your tuition, yours to keep.

You'll work with commercially-
designed equipment, and school
training material. Cash in on the tre-
mendous opportunitiesinthe expand-
ing, exciting world of electronics.

It your tield is television, you
might decide to join a first-class TV
repair center. Or start a shop of your
own. Or specialize in industrial ap-
plications of television. Once you
master an area of electronics, the
direction you take is really up to you.
And you'll be able to use the test
instruments you built yourself.

It all begins at home, with NTS
Project Method Training. Check card
or coupon today for free full-color
NTS Catalog and complete details,
No obligation. No salesman will call.

54

NTS COLOR AND B&wW TV
SERVICING

Build the largest most advanced color
TV made! It's a Heath! Over-all solid-
state design, 315 sq. in. ultra-rectangular
screen, 24 channel detent UHF/VHF
power tuning, matrix picture tube, built-
in self-servicing features, “Instant On,"”
A.F.T., solid-state VHF tuner, and much
more! This is a commercial set, the kind
you'll encounter in the field — and not
for training purposes only. Also build and
keep AM-SW Radio, Solid-State Radio,
FET Volt-Ohmmeter, and Electronic Tube
Tester. Learn trouble-shooting, stereo
multiplex systems, radio, color and B&w
TV servicing. 5

Solid-state
B&W TV
74 sq. in.
picture
(cabinet
included)

Learn advanced solid-state circuitry as
you build this B&W TV receiver. Course
covers the full range of home entertain-
ment electronics.

Wwww.americanradiohistorv.com

NTS AUDIO
ELECTRONICS SERVICING

Solid-state Heath Stereo
Receiver and Speakers

Learn sound thzory — how it works in
home radio, 4-channel, and more! Set
up a spectacufar music system. Learn
abaut sound distortion, amplification and
control, leud-speaker baffles, problems
of system instaliation, etc. Included is
Volt-Ohmmeter. In-Circuit Transistor
Tester and sclid-state Radio. Prepare
‘yourself tor great opportunities in the
Home Enfertainment Industry! .

ELEMENTARY ELECTRONICS
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New solid-state
315sq.in.color TV

NTS COMPUTER
ELECTRONICS

Build and operate the exclusive NTS
Compu-Trainer! Loaded with integrated
circuits, it teaches you the how, what,
and why of computers — faster, more
thoroughly. You perform all wiriag and
patch-cording. No shortcuts! No pre-
wired circuit boarcs. Also receive an
FET Volt-Ohmmeter and a 5 wide-band
Solid State Oscilloscope.

NTS ELECTRONIC
COMMUNICATIONS

Gain the prestige and earning power of
owning an FCC First Class Radip Tele-
phone License! Two exciting courses in
the fields of transmitting and receiving.
Experiment with an amateur phone 6-
meter VHF transceiver, NTS exclusive
6-transistor solid-state radio and a fully
transistorized volt-ohmmeter.

P

5-watt AM
transmitter/
receiver.

CIRCLE NO. 27 ON PAGE 17 OR
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APPROVED FOR VETERAN TRAINING

NTS AUTOMATION/
INDUSTRIAL
ELECTRONICS

Systems automation is the future of the
industry — and you can play an important
role! Enter the age of electronic controls
by training on the NTS Electro-Lab — a
complete workshop. Also

receive a Solid State
5" wide-band profes- &
sionally rated Oscillo~
scope. Build five
industrial controls to
regulate motor speed,
temperatures, pres-
sure, liquid level and
much more.

5" Solid State
Oscilloscope

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 facilities devoted ex-
clusively to technical training. Check box
in coupon.

Accredited Member: National Associa-
tion of Trade and Technical Schools:
National Home Study Council.

10
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NTS Compu-Trainer
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egin athome.

NATIONAL-SCHOOLS

World-Wide Tralning Since 1905
Resldent & Home Study Sch
4000 S. Figueroa St., Los Angeles, CA 90037

xawe:

(ELTI T YL L LD L L s

Please rush Free Color
Catalog and Sample
Lesson, plus infor-
mation on course
checked below. No i1
obligation. No sales- s
man will call. Mf ¥

National Technical Schools
World-Wide Training Since 1905
Resident & Home Sludy Schools

4000 S. Flgueroa St., Los Angeles, CA.30037
Master Course in Color TV Servicing
Color TV Servicing (For Advanced
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@ @ LOOK TO THE LOOP

depend upon your skill in the woodwork
shop.

Making The Support Frame, A very sim-
ple method of construction is as shown in
Figure 2. Take a sheet of plywood some six
inches larger than the size of loop desired.
For a 2 foot square loop the board will need
to be 2 feet 6 inches square and at Jeast a
Ya-inch thick. For a four foot square loop
the board should be at least 38-inch thick.

Deluxe “H’’ frame model for home builders
shows center conductor of coax pick-up
loop connected to lead-in terminals.
Tuning cap connects to bottom terminals.

Mark out the diagonals across the board.
Now mark off points 17 inches from the
center along each of the diagonals. Still
working along the diagonals, mark off 12
points 3¥&-inch apart, six on each side of the
17 inch mark as shown in Figure 3. Repeat
the pattern at each of the corners. Drive a
panel pin or sm«fl nail part way into the
board at each of the marked points. You
should now have a total of 52 pins in the
board.

For the loop winding you will need about
120 feet of #20 stranded plastic-covered
hook up wize. Start at the bottom and wind

a turn around the inner set of pins. Now
work out in a spiral winding turns around
the other pins until there are 13 turns on
the board. As you go along, anchor the
wire in place by bending the pins down
over it. Join the two free ends of the wind-
ing to a pair of terminals or binding posts
near the bottom of the board. Put four more
pins in the board near the inner set of pins
and wind the link turn around them. Fix
the link turn in place and take its ends to
another pair of terminals. The tuning ca-
pacitor can now be mounted on the board
and connected across the main winding. Fi-
nally the feed cable should be connected
from the link turn to the input of the re-
ceiver.

For Carpenters Only. A rather more cle-

MAIN
| LOOP
FRAME

T

oD

TUBE

BASE

Simple indoor rotating system for your
loop can help lower interference from
stations on top of the one you are tuning.

gant method of construction is as shown in
Figure 4. In this case the support frame is
in the shape of an “H” and is made up from
I inch by 1 inch timber. The joints may be
either half lap or mortise and tenon accord-
ing to your skill at woodwork. At the tip of
each arm of the “H,” a spreader of 1-inch x
l-inch timber is fixed on to hold the winding
in place. Cut 13 “V’ shape notches along
the outer edge at 3s-inch intervals.

Using The Loop Antenna. Actually, using
the loop is simplicity itself. First of all tune
the receiver to the station or channel you
want to listen to. Now peak up the signal
to maximum by adjusting the loop tuning
capacitor. If there is some interference from
another station then rotate the loop until it
is reduced to a minimum. It only remains
for me to wish you happy hunting and may-
be one day you will achieve Heard-All-
States on the BC band! |
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The Little Gadgets
That Keep Your

Recordsin @™
Good Sshape

by Jorma Hyypia

here's only one way you can

have absolutely clean records
that will reproduce the recorded
sound as perfectly as the quality
o® your sound equipment per-
mits, without bothering to clean
the platters regularly. That is to
p it your stereo hi-fi equipment
irto a listening room in which
the humidity is carefully con-
trolled and the air is filtered be-
fore it gets into the room, and
where there is a changing-room
foyer—preferably with a sauna
bath—where you can switch from
street clothes to sterile listening
garments. And even then, you
may risk a nervous breakdown
bv discovering some vagrant dan-
druff on your prized discs.

If this type of record protec-
tion seems a bit extreme, the
only real problem is deciding
what type of record care acces-
sories will keep your records ade-
quately clean, with minimum
effort. But right there we run into
a snag because opinions differ as
tc what degree of cleaning is
really adequate. However, most
of us will agree that some degree
of record cleaning, and changer
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Bib Groov-Kleen dust remover (left) has brush and velvet roller that track the record

much like the tonearm. There are several other products like it on the market attesting to
their worthiness. Audiotex Phono Strobe disc and neon light (center) quickly check accuracy
of any four turntable speeds. If your recordings sound flat, your strobe disc may indicate
belt or idler-wheel slippage. You can use your ear as a test instrument if you own
either the Audiotex stereo test record or the Lafayette Hi-Fi Stereo-Monophonic test record.

or turntable maintenance is needed not only
to ensure reasonably clean sound reproduc-
tion, but also to minimize the inevitable
degradation of prized discs. The fact is that
if you play dirty records, each successive
play-through must be slightly poorer than
the preceding play; if your stylus is plowing
through a mess of abrasive crud in the rec-
ord grooves there /as to be both wearing
away of the signal pattern in the groove
and the addition of minute scratches that
your hi-fi equipment will faithfully try to
interpret into audible sound.

If you have an ultra-light tone arm sys-
tem that can provide stylus pressures of only
a_fraction of a gram or more, you may
think that you need not worry much about
record erosion. This is true in the sense
that you don’t have to worry about plasric
deformation of the record surface, which
you did have to worry about when stylus
pressures up to several grams were common.
But you still have to worry about abrasive
degradation which results when the stylus
drags sharp dirt particles along the groove.
Remember that the contact area between
the stylus tip is so very small that even if
the measured stylus pressure is only a gram
or two, the actual point-of-contact pressure
is literally thousands of pounds per square
inch.

The Static Demon. Discophiles who sin
enough to be denied entry into whatever
heaven is set aside for hi-fi fans will prob-
ably be doomed to wiping dust off phono
records with a wool sock for all cternity.
It's that Demon Static that really causes
most of the record dust problem. If you

don’t believe this, pull some discs from their
jackets and see if they are not covered with
dust; the odds arc that they will look utterly
filthy, and the dust you see is only a small
part of the total crud which includes par-
ticles too small to be seen by the naked eye
but which, in the microcosm of a record
groove, can be as damaging as a rolling
boulder. Almost all of the dust is there be-
cause it was attracted to the record by static
electrical charges built up on the record
surface. It’s obvious that if the static charge
can be reduced to negligible levels, kecping
records clean will be a cinch.

For this reason, record cleaning kits that
provide anti-static materials in one form or
another have become very popular. Which
type of cleaning kit you should use is largely
a matter of personal preference; but you
may find that cleaning is easiest if you com-
bine the use of two or three different Kits,
of the kind shown in the accompanying
photo.

The basic rule is to avoid using excesses
of any fluid materials. This is especially
true if the applied material leaves a long-
lasting film that could act as a glue to hold
dust particles in the groove. Many experts
advise against any preparations containing
silicone compounds for this reason. What
you need instead is a material that will tend
to remove any remaining residues of pre-
viously applied anti-static materials during
the cleaning process. Unfortunately, you
can’t be sure what commercially available
materials meet these requirements since you
don’t know what the preparations contain.
To be on the safe side, you should choose

ELEMENTARY ELECTRONICS
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Off-the-peg-board record cleaning kits (left) are the Bib kit with cloths, anti-static cleaner
and brush; Radio Shack powder-puff applicator, fluid and brush in a plastic storage
box which also inciudes a tonearm brush; and an Audiotex (GC Electronics) velvet powder-
puff pad for dry cleaning. Radio Shack velvet-covered record ionizer and cleaner

(center) takes water through a small opening. Audiotex

stylus gauge (right) requires a

steady hand to hold gauge. Tonearm is raised only one-eighth inch to take reading.

an application method that avoids the use
of excesssive amounts of chemical materials.
It’s very easy to apply too much material
when using an aerosol spray record clean-
ing material; and yet I would not hesitate
to recommend use of such materials with
the proviso that you use as little as possible
and only to give a badly soiled record a pre-
liminary cleaning that can then be maintained
by other means. The anti-static spray, I find,
is most effective in reducing static charges.
You are not so likely to over-do the ap-
plication if you must first apply a few drops
of anti-static fluid to an applicator which
may be a velvet powder-puff or a minia-
ture dish cloth made of some kind of
synthetic material. If you have already
treated a record with anti-static material,
and it looks very clean to the eye, the best
procedure is to dry-clean with a velvet
powder puff to just brush out any small
particles that may be in the record grooves.
To restate, I clean really dirty records
that clearly need a good shot of anti-static
-material with an aerosol spray. If I see only
a very little dust on the record when it is to
be played, I may just dry-clean with a
powder puff. If there is some evidence of
static build-up, I pick up the ionizer pad
just described to add a little extra anti-static
material while wiping out the grooves. That’s
my current procedure; it is offered only as
an example of a reasonably good record
cleaning procedure, not necessarily as the
best for everyone. The photos at the top of
the pages in this article show some recom-
mended products.
If you tend to be ultra-fastidious, you
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might like to look into a deluxe cleaning
kit of the kind made by the Watts company
in England (see photo). Frankly, I don’t
have the patience to learn how to use it—
largely because, it seems to me, the direc-
tions are unnecessarily confusing. I never can
remember the difference between a preener
and a humid-mop. If you have the patience
to work out the proper procedure, I would
be the last to discourage you because you
could wind up having the cleanest records
in the county.

Some time ago the Watts people came
out with a record-cleaning device called the
Dust Bug which consists of a brush and
velvet covered roller attached to the end
of a long, counter-balanced arm. The brush
and roller actually “track” along the turning
record at the same speed as the stylus-bear-
ing tone arm. Thus it keeps on sweeping
the record grooves clean just ahead of the
stylus. Essentially the same piece of equip-
ment is on the market under several other
names. We show Bib’s Groov-Kleen for no
special reason except that we happened to
have this particular model on hand. La-
fayette sells a similar Robins Professional
Groovemaster PB-12 for $6.99 net, also a
less expensive version identified as the PB-
10 Professional Record Sweep for $3.98
net. GC Electronics company’s version,
called the Record Dust Off, is catalog-priced
at $4.95.

Bear in mind that devices of this type
are not intended for major cleaning. You
should not put a record having a strong
static charge and a visible layer of dust on
your turntable and expect the system to do
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Stylus cleaning brushes (left) of various designs can be purchased individually or as
components of anti-static cleaning kits. Top two brushes are designed to stand on end.
Robbins Kleeneedle stylus brush (right) wipes the stylus on changers during operation.

anything more than drag the debris around
and around, thereby perhaps doing more
harm than good. These gadgets are intended
for use on clean records. What's the point?
It picks up all the dust that is settling down
on your record while it is being played.

Incidentally, the velvet roller doesn’t turn
during use; however you can turn it by
hand to expose a clean surface between
each record change so that the roller need
not be cleaned too often. You can also apply
a bit of anti-static fluid to the roller to keep
static charges under control. This device
obviously will not work with a record
changer unless you use the changer as a
single-record turntable.

Start Clean. Here we’ve been talking
about keeping your records clean, but what
about those records that are already dirty?
Best treatment for greasy discs is soap and
water. Set the Kkitchen faucet running with
a gentle stream of lukewarm water. Remove
dishes and silverware that can damage your
LPs. In fact, some clean new sponges at
the bottom of the sink will protect discs
that accidently slip from your hand.

Let the water flow over the surface of
the record for about one minute. Caution:
if the water is hot, your records will warp.
Flush both sides of the disc. Next, pour a
few ounces of a previously prepared solu-
tion of Ivory Liquid, 1 part Ivory to 10
parts water, on the record surface and swish
around with a new soft sponge. Do both
sides, then flush the soap away with luke-
warm water for about one minute per side.
Be sure your hands are free of the soap also.
Once the record is clean, gently shake ex-
cess water off the record, then stand it on

edge, resting it against a clean upright sur-
face until the record is dry. Return it to its
record envelope, but not its stiff cardboard
jacket. Allow the record to stand a few
hours, giving whatever water remains time
to evaporate at normal room temperature.
Now your record is clean and ready for
playing.

Stylus Care. It’s very easy to be scrupu-
lously fussy about keeping records clean,

~and be downright sloppy about keeping the

stylus clean. This doesn’t make much sense
because a clod of crud on the stylus can
do a lot of damage to even an ultra-clean
record. To solve this problem, all you need
do is carefully brush the stylus with a small
brush now and then. Just remember to al-
ways brush the stylus from back to front
so as to apply pressure in the same direction
as in normal play. You can mess up a costly
cartridge easily by brushing in the wrong
direction.

Now I will tell you about a neat little
stylus-cleaning gadget that seems to violate
the back-to-front brushing rule just stated.
It’s a brush fastened to a small metal base
that can be stuck onto your record changer
chassis in such fashion that the stylus passes
through the bristles on its travels to and
from the record. Obviously, the brushing
action has to be from side to side, rather
than back to front. But here’s the saving
factor. If it is properly positioned, only the
very tips of the brush will contact the stylus
and the brushing action is bound to be far
gentler than similar brushing done by hand.
As shown in the photo, a brush of this kind
may be far too high for changers that have
low-slung tone arms; however, you can
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For the ultra-fastidious discophile, Watts of England offers a deluxe record care kit (left)
containing such dust-chasing gadgets as a brush and velvet wiper, humid-mop, stylus

cleaner, Preener, and other items including anti

static luid and a detailed application

manual. Sliding weight on Shure

(right) stylus provides accurate readings from V2

gram to 3 grams. On a perfectly flat platter lock end notch onto turntable spindle.

move the brush down to a height of about
3% -inch by discarding the threaded rod, nut
and spring and by jamming the plastic
bristle holder into the hole in the base.

Stylus Pressure Gauges. Maintaining the
proper stylus pressure is important both in
terms of achieving top sound reproduction
and in minimizing record and stylus wear.
Even if your record changer has a calibrated
knob with which to set the stylus pressure,
you need a gauge with which to make certain
that the calibrated knob is accurate.

The most common types of gauges con-
sist of a flat metal arm that see-saws on a
balance point. You lower the stylus to a
marked point on one side and adjust a
weight on the other side until the balance
point is obtained. The Shure stylus force
gauge SFG-2 shown in the photo features a
sliding weight and a small mirror system
that help make the balancing procedure
easy. With the stylus in one marked posi-
tion, you can measure pressures from Y2
gram to 1Y% grams; by placing the stylus on
a second mark, you double the readings to
weigh in the 1 gram to 3 gram range.
Obviously this gauge would be useless with
a system that requires a stylus pressure in
excess of 3 grams.

A very different type of gauge, made by
Audiotex, is also shown. This is a hand-held
scale having a dangling hook that is caught
under the edge of the tone arm. You just
lift the tone arm and read the scale. How-
ever, you need a steady hand to use this
device successfully and, more important,
you must be careful to lift only just enough
to barely raise the stylus from the record
surface because even a quarter inch extra
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lift can introduce an error of a gram or
more.

Whatever type of gauge you buy, be
sure that the pivot point moves very freely,
without the slightest hint of binding. Also
be sure that a balance style gauge is placed
perfectly horizontally on the turntable. A
notch at the end of the Shure balance is
intended to be locked to the turntable
spindle provided the turntable is flat all the
way to the center. If, as shown in the photo,
the center portion of the turntable is con-
cave, placing the gauge in the normal posi-
tion would introduce a tilt that would lead
to inaccurate readings.

We said at the outset of this section that
you should not trust the calibrations on your
stylus pressure knob on the record changer.
There's bound to be a sharpy here and there
who will ask why there should be any better
reason for trusting the accuracies of the
gauges. There isn't, really—a fact I discov-
ered by making accuracy checks on various
samples I had around. 1T won’t tell you
which models were found to be less than
perfect because I have no way of knowing
whether the defect is characteristic of all
units of this kind or whether I just happened
to get a one-in-a-thousand lemon.

To make sure that your stylus gauge is
accurate, use new U.S. coins as standard
weights. First, check your stylus pressure
in the normal way, then place a new dime
on top of the tone arm, just over the stylus,
and make a second reading. The dime should
increase the reading by just about 2% grams.
A new penny should increase the weight by
a little over 3 grams, and a new nickel by

(Continued on page 98)
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B coffee break

THis 1SSUE’S COLUMNIST—JULIAN S. MARTIN, KMD4313

M any, many months ago the EIA (Elec-
L tronic Industries Association) pro-
posed a new class of citizens radio service
for the 220 to 222 MHz band termed “Class
E.” In basic perspective the new Class E
band contained 80 channels spaced 25 kHz
apart with FM (narrow band FM) modula-
tion only. The tentative proposal split up
the 80 channels into specific use-groups: in-
terstation mobile units, emergency- calling,
traffic advisory, weather advisory, calling
channels, interstation base/mobile, intra-sta-
tion mobile, business-only base/mobile, ma-
rine | watt, intra-station 1 watt, in-plant 1
watt, traffic control 1 watt and road condi-
tion information 1 watt.

At first glance the use-groups appear to
be a hodge-podge, the type of uscless garb-
age produced by a committee—when two
or more individuals without a constructive
thought force a “unanimous consensus’ on
the one guy with any brains. But a little
background information casily clarifics the
apparent “jumble” of Class E services.

Spectrum’s Gone! We have run out of
frequency spectrum. The police, fire and
other public safety services have virtually no
more frequencies available for their expand-
ed services. The mobile radio business op-
erators such as taxi and truck dispatchers
are now stacked on the same frequencies
in relatively close geographic separation,
producing a “waiting line” for transmis-
sions. This leaves nothing for the new tech-
nologies. For years we have talked of in-
stalling low power transmitters on our high-
ways to warn of traffic problems, but we
have no commercially-feasible frequencies
available for this service. Large plants have
need for interference-free walkie-talkie op-
crations, but the technology for the available
frequencies plus a limited market results
in almost astronomical equipment costs
(like $500 and up for a single walkie-talkie).
Another problem is in the marine field,
where two boats just a few hundred yards
apart might blast away at each other with

enough power to carry hundreds of miles.

While any of the modern communications
problems could be resolved on an individu-
al basis, equipment costs are inversely pro-
portional to the amount of equipment sold
—the fewer the individual components or
units the higher the cost. By combining all
the new technology services within a nar-
row frequency range the EIA insures that
one specific type of equipment will be suit-
able for many services and applications,
eventually producing a dramatic reduc-
tion in costs which will open all modern
services to the average person. For example,
the same mobile unit used for inter- or intra-
station mobile communications could also
pick up traffic advisories, weather advisor-
ies or road condition announcements. In a
similar manner, a truck arriving at a fac-
tory’s loading dock could switch from his
mobile channel to the plant’s local 1 watt
in-house channel.

(In a similar manner, the typical Class
E CBer would also have access through
his equipment to all the other services.)

Obviously, if we have universality of
equipment, the individual costs will be rela-
tively nominal, and what are presently eso-
teric ideas—such as roadside traffic informa-
tion—become immediate possibilities.

What's To Come. To provide the uni-
versality of equipment the EIA has pro-
posed a more or less standard level of per-
formance for all services and equipment.
For example, all transmitters would use FM
(narrow band) modulation and would be
limited to 25 watts output (100 watts for
public safety services) for the base station.
The antenna would be limited to 20 feet
above a man-made or natural object within
500 yards, or 60 feet above existing ter-
rain, whichever is higher. This will provide
a reliable working communications range of
10 to 20 miles. In addition, all transceiver
equipment will have a switch cutting power
to the antenna to | watt, thereby allowing

(Continued on page 100)
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THE AUDIO ANSWER MAN
by Herb Friedman

HEY HERB: A while back you virtually con-
demned electronic speed control for turnta-
bles on the basis our electric supply was so
superior to the foreign electric companies
there was no need for added expense. | just
want you to know |'ve gone through several
months of “‘brownouts,” with my records wow-
ing like Edison’s origina!l cylinder recordings.
I think you were way off base.

You’re right. T apologize. Never, in my wild-
est dreams did 1 imagine our “wonderous’ utili-
ties could louse up the electric supply as bad
as they did. I had the same summer you did.
Fortunately, I received a Dual 701 (with clec-
tronic regulation) in the middle of my first
brownout, and the clectronic control really
pulled me through. The local utility claimed
only a 59, voltage drop, but I usually get 120
VAC (hard line) and was down (o a shade
under 100 volis. T don’t know what bull (he
utilities are handing out, but a 20 volt dvop isn't
59%. The way things are going. we’d all better
start looking into the clectronically regulated
turntables.

HEY HERB: | use my cassette recorder for
syncronized slide projector control. One of the
stereo tracks contains the program while the
other track gets 3 kHz pulse which causes the
slide projector to change slides in sync with
the program. But the puises leak through the
program, causing rather annoying low level
beeps behind the program. is there any way to
easily eliminate the 3 kHz crosstalk?

Nope. With rare exceplions cassette crosstalk
is in the —35 to —42 dB range, a value easily
heard as crosstalk or “‘spitl”. I suggest a recl
to-reel recorder, or better yet, a quadraphonic
model which will give you three program (racks
(plus slide sync track) allowing some fancy or
artistic sound-on-sound or reverberation effecrs.

HEY HERB: What is a “monitored fast for-
ward”?

A monitored fast forward is a necw feature
for cartridge decks—and 1I'd like to see it on
cassettes. The playback amplifier is left on at
low volume during fast forward so the user can
hear the program running through at the faster
speed. The program material sounds high
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pitched (like pixies), but the user can easily
spol or cue up to the desired program. It’s a
lot better than working blind, with the monitor
(output) muted.

HEY HERB: Can | parallel the outputs of two
Dynaco Stereo 120 amplifiers to double the
power output?

Never, never, never. You can't pull this stunt
with any consumer type transistor amplifier.
Each amplificr will act as a virtual short (o the
other, and the amplifier will probably push out
s0 much power the output transistors will be
instantly destroyed. You most likely got this
idea from the new quadraphonic amplifiers with
“strapped” outputs for stereo. Actually, most
use a special bridging circuit (with no common
spcaker connection) —usually designated bridge
or BTL—so the amplifiers are electrically iso-
lated from each other, only the speaker load is
common to both amplifiers. Another form of
“strapping” does connect the amplifiers in
parallel. but through isolation resistors, so that
the total power gain is about 109 1o 20
For example, if cach amplifier can deliver 10
watts the total output from two strapped am-
plifiers is 11 to 12 watts. This contrasts to the
bridge conunection which provides slightly more
than twice the power of onc amplifier; two 10
watt amplifiers bridge-connected will produce
20 or more watts output.

HEY HERB: A Sherwood amplifier I'm con-
sidering has a surround sound rear speaker
connection, but the salesman says it is a
stereo amplifier that produces synthesized 4-
channel. How can a stereo amplifier produce
4-channel sound?

The salesman is just using the wrong terms.
The amplifier has a Dynaco type rear speaker
connection that extracts the ambient sounds of
the recording location from the ordinarv stereo
program. It is extremely ellective on “live” re-
cordings, as opposed 10 studio recordings made
from a multi-track mixdown. Actually, nothing
is synthesized from a Dynaco connection (or
decoder), you hear what is really concealed
within the stereo program. The overall eftect
is really "four dimensional” rather than 4-chan-

(Continued on page 101)
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Four Ways To 4-Channel

« The Marantz 4220 is the most economical
“‘Stereo 2 - Quadradial 4" receiver in
their new line, at $299.95; the optional
cabinet is $24.95. In Quadradial mode, the
rating is more than 8 watts continuous
power per channel. For stereo, a power-
bridging circuit combines the front and rear
amplifiers for 20 watts per channel.

Circle No. 54 on the Reader Service Page.

« Fisher's QP-44 headphones can be used
for either stereo or 4-channel listening,
depending on the position of the switch on
the left earcup. Weighing only 24 ounces,
and provided with a 10-foot coiled cable and
color-coded plugs, the QP-44 is $69.95.
Circle No. 56 on the Reader Service Page.

4 The Edgemont home entertainment center,
Model RE-8484, by Panasonic, features an
AM/FM-stereo radio, 4-channel cartridge
player, and automatic CD-4 record changer
with built-in CD-4 demodulator. The
Edgemont amplifier is rated at 40 watts
PMP; each speaker enclosure houses a
6%2-inch air-suspension speaker; the price
is $399.95.

Circle No. 61 on the Reader Service Page.

« The BSR Quasi-Quad 4-channel conversion
system is a passive matrix enhancer
packaged with two rear-channel speakers.
The adapter has controls to adjust matrix
blend and rear-speaker loudness, and to
select four different sonic effects to

suit different kinds.of music and personal
taste; $59.95.

Circle No. 59 on the Reader Service Page.

oSy e n_ee—————
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e/e tunes in
with the...

Jolly
Roger

Scanner Receiver

ALK ABOUT GREAT IDEAS. Heres a winner

for sure. It’'s an AM broadcast band
radio with a built in two-channel crystal
controlled VHF receiver that can be used
as a BCB radio, a VHF scanner, or a BC
radio with a VHF override.

The Jolly Roger JR-1 is housed in a plas-
tic portable radio cabinet 8-in. W x 5%-in.
H x 3-in. D. Offhand, it appears to be an
ordinary BC radio, one of those *“quality”
models with an oversize 3%2-inch speaker.
But when you look really close you find a
few extra features in addition to the volume
and tuning controls. First, there’s a switch
labeled BC-AUTO-HF; then there’s another
switch labeled CH. A-SCAN-CH. B. Finally,
there are two small indicator lamps, one
marked CH. A, the other CH. B.

These extra features represent control cir-
cuits for a unique idea built into a Plain
Jane cabinet. Remove the back cover and
you find what appears to be two separate
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receivers. The basic receiver is a two-chan-
nel VHF scanner (a 2-channel UHF model
is available if you wish) with sockets for
user-selected crystals, a crystal filter IF am-
plifier, an adjustable squelch, and electronic
switching for an external audio input. Di-
rectly over the printed circuit board for the
VHF receiver is a small board containing
an AM BCB tuner. The audio output from
the BCB tuner is fed to the VHF receiver
board where it shares a common audio out-
put amplifier.

When the front panel selector switch is
set to BC the JR-1 functions as an ordinary
AM broadcast band radio of exceptional
quality (it even has a vernier tuning con-
trol). When the selector switch is set to
HF, the JR-1 functions as a straight two-
channel VHF receiver which can be used to
receive only channel A or B, or to scan
between the two. A light emitting diode
shows which channel is being received.
When the selector switch is set to
AUTO the JR-1 functions as an
ordinary BCB radio with an over-
ride VHF receiver. Normally, re-
ception is on the broadcast band,
but as soon as a signal appears on
the VHF channel(s) the BCB
audio is disconnected and only the

The VHF printed circuit board
comprises the complete VHF receiver
and the switching for the AM tuner
which is directly above it. Note
antennas for each frequency band.
Circle No. 63 on Reader

Service Coupon.
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VHF signal is heard. As soon as the VHF
station stops broadcasting the JR-1 auto-
matically restores BCB reception.

To provide the most convenient and fuss-
free reception, the VHF squelch adjust and
a BCB level balance arc accessible through
the back of the cabinet. Once the squelch
control is adjusted to eliminate interstation
(no-signal) VHF noise, only an actual sig-
nal will override the BCB reception. The
BCB level balance adjustment is set so that
the speaker output level from a BCB sta-
tion equals that of the VHF station; in this
way you are not disturbed by an excessively
loud or low volume level when the receiver
switches back and forth between BCB and
VHF reception.

The Jolly Roger receiver is normally pow-
ered by four internal D-size cells, but there
is an accessory power jack, and a line-
powered 6 VDC power pack is supplied
with the JR-1. The AM rod antenna is
mounted inside the cabinet; a telescopic
VHF antenna pops out of the top of the
cabinet. An earphone output jack is also pro-
vided.

Both the batteries and crystals are easily
changed by removing the back of the case
which is secured with two screws. The bat-
teries fit into an ingenious compartment
molded into the back of the cabinet; when
the two cabinet back screws are secured, the

SQUELCH
ADJUSTMENT
The VHF squelch control and AM/VHF
volume balance controls are accessible
through holes in the back of the case.

i
BALANCE
ADJUSTMENT

VOLUME/
¢~ ON-OFF

AM/VHF

@ EARPHONE
JACK

Except for a couple of extra switches,
the Jolly Roger JR-1 looks like any quality
portable radio. If desired, VHF signal can
override broadcast band AM signals.

battery terminals are forced against giant-
sized copper straps which insure 100 percent
battery contact reliability. The crystal sock-
ets are located directly at the front of the
printed circuit board, relatively far re-
moved from other components, and even a
child can change crystals without fear of
damage to the tuned circuits.

Performance Plus. Since the Jolly Roger
is designed and intended for use strictly as a
portable receiver there was no way we could
make meaningful measurements. Instead, we
compared the JR-1 performance against that
of other portables and some base equipment
with telescopic antennas. To start, the AM
BCB radio is outstanding, far outclassing
any portable radio we have yet to hear or
use. The sound is big, with notably low dis-
tortion and virtually no background or in-
terstation noise. As a VHF receiver, the JR-
1 is similarly outstanding. The crystal filter
IF amplifier provided razor-sharp selectivity
almost, if not actually, the equal of many ex-
pensive base receivers. Sensitivity appeared
equal to most base receivers (with telescop-
ic antenna) and a lot bester than most port-
able and pocket VHF receivers. Overall, the
Jolly Roger’s BCB and VHF perform-
ance is most impressive.

The scanner switches between the two
crystal controlied channels approximately
eight times per second, virtually insuring
the first word or syllable of each transmis-
sion is not lost; even in the override mode,
the complete VHF transmission is received.

(Continued on page 102)
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PUTATAPE PLAYER

It might not come out as high fidelity, and
most certainly the sound will be fighting
road noise for your attention, but from every
viewpoint an automobile tape player will
give you endless hours of pleasureable
sound-in-motion. No longer will you have to
put up with hard-sell announcers squeezing
obnoxious commercials between musical se-
lections they think are the top forty. Fact is,
some stations just keep repeating their idea
of the top ten.

In all likelihood, your personal top forty,
or thirty, or ten are the records and tapes
you purchased for in-home high fidelity lis-
tening. And while you might not believe it,
if you're a typical record collector the in-
vestment runs well into several hundred dol-
lars worth of records alone, no: including
reel-to-reel tapes, cassettes and cartridges
(either pre-recorded or dubs).

Yet it takes less than $100 to equip your
automobile with a cassette or cartridge play-
er that will allow you to utilize your record
and tape collection on the road. Fact is, you
can not only dub your hi-fi collection onto
cassettes and cartridges for aute use, you
can get prerecordings of golf tips from the
pros and even language lesson tapes to turn
those hours of concrete-ribbon watching into
productive hours for which you usually don’t
have the extra time.

Do-it-yourself! Of course, if you've investi-
gated adding a tape player to your car you've
probably run into estimates of $150, $200 or
even more, and its more than likely you've

Novemeer-DECEMBER, 1973

Radio Shuck 12-1825 Cassette /FM Radio combo

For more info circle 51.

been turned off by the high costs. But the
plain truth is that these estimatzs represent
a shop installation, and installation fees often
run several times the basic cost of the equip-
ment. As a typical example, if your car pres-
ently has two rear speakers (or two dash
speakers) all you need for stereo listening is
a tape player which sells as low as $30, a
speaker switch worth about a buck, and
about an hour of your time for installation.
But if you can’t, or won't, put in an hour’s
effort, and you depend on a shop for instal-
lation, the total cost of the tape player sys-
tem can easily run upwards of $125, not to
forget the “extra” equipment you might be
talked into: like “high fidelity” coaxial
speakers, trunk-mounted reverberation gen-
erators, or an anti-theft lock for the tape
player (once a thief is inside your car he can
take the player and the locking device).

Start Planning. All things considered, the
rockbottom cost way to go sound-in-motion
is by doing the installation yourself. First
thing to consider is do you want cassette or
cartridge. If you go the cassette route you
are limited to stereo reproduction (the least
expensive installation). If you chose car-
tridge you have a choice of stereo or discrete
4-channel (quadraphonic), though the equip-
ment costs for 4-channel can run in excess
of $100. As a general rule it is wise to utilize
the same type of equipment in your car as
you do in your home; this way, you can
easily make your own tape dubs from rec-
ords or other tapes.
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First trick is to find a 12-VDC
line from the battery to
power the tape player. Select
one from the batch that
comes from the ignition
switch. Connect a meter to
the line and determine
whether it’s hot full-time,
only when the ignition is on.
Pick the one you want,

Next step is to consider what you already
have built into the car in the way of speaker
equipment. Some modern cars are supplied
with two front speakers for an ordinary AM
radio or an optional FM stereo radio. The
speaker wiring in a car is of the plug-and-
socket variety, easily spliced into, so the
speakers can be switched to a tape player. A
typical installation wiring diagram is shown
in Fig. 1. Any DPDT switch available from
auto supply or electronic stores can be used
(Radio Shack 275-405, 275-403 or equiv.).

Hard Work Is Done. Most modern cars
have speaker mounting holes pre-cut in the
deck behind the rear seat. These holes are
covered by the “cardboard’ trim of the deck
which is easily trimmed away with a pocket
knife or simply punched out with your fist.
You can obtain low cost “stereo speakers”
with matching grills which exactly fit the pre-
cut holes. (Radio Shack 40-299 or 40-300
can do the job, depending on hole size.) In
this manner your front speakers serve for
the radio while the rear speakers handle the
tape player. Keep in mind that the large
space of the trunk, into which the rear of the
speakers work, makes an excellent speaker
enclosure and the rear speakers will usually
provide a richer, more mellow sound in com-
parison to dash-mounted speakers.

Finally, if you don’t care to rewire the
dash speakers or work through the trunk to
the deck you can always obtain ‘“auto”

speakers—small, usually decent quality
speakers mounted in a sloping enclosure spe-
cifically intended for mounting and installa-
tion directly on the dash or deck. In the
typical installation shown in the photographs
we have selected “auto” dash-mounting
speakers (Radio Shack 12-1844 or equiv.)
simply to illustrate the maximum equipment
needed.

After you have decided on your speaker
arrangement or connections it’s time to in-
stall the player. Every player we have seen
is supplied complete with power and speaker
cables, all the wires you'll need to complete
the installation. Often, the wires are pre-
soldered to a connector which plugs into the
player, though many rock-bottom priced
players have the wires connected directly to
the player.

Get Started. Select a mounting location
for the player as close as possible to the
driver so he can reach the tape slot without
undue stretching, but make certain the
player does not interfere with the driver’s
right foot—the one that works the gas and
brake pedals. A choice location is under the
dash directly above the transmission hump,

The player should be mounted
under the dash so that its
controls and tape loading slot
are convenient to the driver.
Make certain the player’s
location does not interfere
with the driver’s right foot.
To dress speaker wires so
they do not fall or fiop about,
use wire twists that come
with packages of plastic

food bags.

& Radio Shack’'s 12-1844
surface mount 5%-in.
speakers are used here.
Circle No. 50 for more info.
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Speakers can be attached to
the kick panels located to the
sides and under the dash.
They are easy to remove, so
take them out and mount the
speakers. Before you do

so, check to see that you clear
the parking brake pedal.
Next, attach about 20 inches
of wire to the speakers. This
wire can be cut from the
harness supplied with the tape
player. Be sure to observe
color code requirements.

or directly on the hump itself. Most players

are supplied with a mounting brack for un-
der dash installation. The players intended
for mounting on the hump are supplied with
specially shaped mounting assemblies.

After the mounting bracket is installed,
locate a wire behind the dash which has
“full time” battery voltage. For example, the
cigar lighter, or the accessory connection on
the fuse block if the block is easily accessi-
ble. You do not want to use a power wire
which only has voltage when the lights or
other electrical accessory are in operation.
After all, you might like to just sit in the car
and listen to music without the engine run-
ning or having the lights on. Best way to be
certain you have a full-time power wire is to
check with a voltmeter: if the meter reads 12
VDC without the key in the ignition lock
and all accessories are off you have located
the correct power wire.

If your tape player has a power/speaker
connector socket install the power cable at
this time. Either splice directly into the pow-
er wire or use (preferably) a Scotch no-
solder splice; a plastic device that is slipped
over the power wire and the wire to the
player. When the device is squeezed with
pliers a metal bar pierces the insulation on
both wires, providing a solid, fully insulated
splice. The splicing device is usually sup-
plied with all but the unexpensive units.

Next stup is to install the speal\ers Life

NovEMBER- DECEMBER, 1973

will be a lot easier if you connect about 20
inches of wire to the speaker terminals be-
fore the speakers are installed—regardless of
the type speakers used. If you cut off a 20 in.
section of speaker wire from the cables sup-
plied with the tape player you'll find they
are polarized: one wire is usually copper
colored while the other is aluminum, or the
insulation is of different colors. Connect the
same wire to the same terminal on each
speaker. If you don’t use part of the wire
supplied with the player get a small spool of
plastic insulated wire specifically labeled
“speaker wire,” as this wire is similarly po-
larized. Make certain you solder the wires to
the speaker terminals. Don’t just wrap the
wire around the terminals and assume it will
stay in place—it won’t.

After the speakers are mounted, secure
the tape player in its mount, connect the
speaker and power wires and install the fuse
in the power wire’s fuse holder. Do not as-
sume the fuseholder has a fuse in it because
you haven't found a loose fuse. For some
reason, many tape players we've seen have
been supplied with an empty fuseholder, and
no fuse to be found in the shipping carton.
If this happens to you just hop down to
your local auto supply shop—it’s a standard
automotive type fuse.

Final Check Out. When you are certain all
wires are correctly connected and the player
is rigidly secured to its mount it’s a good

Wn‘__;m1

While you can always splice

the cut ends of the speaker

| harness wires, it's easier
to use Scotch no-solder

splicing clips. Available in
automotive supply stores, the

clips speed splicing and give

a safer, surer connection and
insulation. One squeeze of

3 a pier does the job. Stow
away all cables carefully
under the dashboard.
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IF YOU CAN USE
ANY OF THESE
TOOLSQOO

... you can build yourself a Bell & Howell
solid-state 25-inch diagonal color TV...
and maybe build a whole new future
while you're at it!

L |\ "Electro-Lab" is a registered trademark of the Bel! & Howell Company.
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If you're already handy with a set of tools,
here’'s a way to pick up a pretty thorough
knowledge of electronics: build yourself
a solid-state coior TV as part of a com-
plete learn-at-home program from Bell &
Howell Schools.

This important project gives you valu-
able "hands on™ experience with solid-
state circuitry—the kind of practical ex-
perience you'll need to build a successful
career. It's a vital part of your total elec-
tronics education.

Once you've completed your program
from Bell & Howell Schools, you could
have an exciting career opportunity wait-
ing for you in the growing field of home
entertainment electronics. You might
even end up with a business of your own
in color TV servicing.

Fix stereo systems...FM-AM radios...
phonographs. . . tape recorders

With your new skills, you can build and
service stereo-hi-fi systems—including
FM-AM radios . . . phonographs . . . open
reel tape recorders and cassette or car-
tridge player/recorders. You could even
build yourself a complete "home enter-
tainment communications center’ —com-
plete with the new gadgetry of cartridge
television when it comes out. The skills
you build by following this unique pro-
gram are more than encugh to service
almost any type of home entertainment
electronics device.

A complete at-home learning program
in home entertainment electronics
Your color TV project is probably the best
way for you to learn the most advanced
"state of the art” concepts of sophisti-
cated electronics circuitry. It's part of a
complete at-home learning program pre-
pared by skilled instructors at Bell &
Howell Schools. Mail the postage-free
card today so that our representative can
bring you all the facts at no obligation,
It doesn't matter if you've never had
any training in electronics before. No-
body's going to start throwing “diodes’
and ‘“capacitors” at you right off. You
start with the basics. You take it one step
at a time. You walk before you run. And
you'll be amazed at how quickly you
start to feel comfortable with things that
seemed complicated at the beginning.

Attend special “‘help sessions”

if you like

In case you run into a sticky problem —or
you want to discuss your project with an
instructor—come +n and see us. We've
scheduled special "help sessions’ regu-
larly at the Bell & Howell Schools and in
many other cities throughout the U.S. and
Canada. Drop by. Meet an expert instruc-
tor in person. Talk over any rough spots
with him —and with other students. You'll
enjoy the chance to “talk shop.”

Master the most up-to-date

solid-state circuitry

Solid-state is here to stay. Not just color
TV but almost every type of electronic
device will eventually move farther and
farther in the direction of tota/ solfid-state
circuitry. Get-to know the most advanced
“trouble-shooting'"’ techniques for these
sophisticated circuits. You'll find an al-
most irresistible demand for your skills.

NovemMBER-DECEMBER, 1973

Why you should know electronics

No matter where you look, the amazing
technology of efectronics is becoming a
bigger and bigger part of the picture,
More and more automotive parts and di-
agnostic instruments are efectronic.
Many large manufacturing plants use
sophisticated electronic systems-—con-
trolled by a few skitled electronics tech-
nicians. The increasing use of two-way
radio . . . the huge promise of cable
tetevision . . . the astonishing growth of
electronic data processing all cpen doors
to exciting new career opportunities for
the man with thorough training in elec-
tronics. In fact, the day may come when
the man who does not have electronic
skills will be severely handicapped in
many industries.

Why you should get your training from
Bell & Howell Schools

Skilled instructors at Bell & Howell
Schools—carefully selected for
their knowledge, experience
and teaching ability—plan
each program with the utmost
care and attention. Each year,
they spend over $200,000 im-
proving programs to keep them
up-to-date with the latest technol-
ogy. Many Bell &Howell Schools
graduates have used their home
study training to get started in excit-
ing new careers or businesses of their
own in electronics. You could too!
With your firstlesson you get...
...the Laboratory Starter Kit! A volt-
ohm-meter (VOM) with design panels,
modular connectors, experimental
parts and battery power source.
Gives you immediate "*hands on”
experience with your very first lesson.

You also build and keep the exclusive
Bell & Howell Schoots Electro-Lab®
electronics training system

To make sure you get practical ex-
perience with instruments used daily

by professionals, you build yourself a
Design Console, an Oscilloscope and a
Transistorized Meter (see details at right).
These are the three instruments you'll
work with constantly—both during your
program and thereafter.

CONSIDER THESE ADVANTAGES:

Help Sessions We've scheduled special
‘help sessions' regularly at the Bell &
Howell Schools and in many other cities
throughout the U.S. and Canada. Top
instructors give you expert advice and
you meet other students, too.

National Career Placement Center
When you complete your course, we wilt
helpyou in your search for ajobin atfield
of electronics that fits your background
and interests. Although we cannot
guarantee jobs to our graduates, this
placement service is available at any time
after you graduate.

Veterans’ Benefits We are approved by
the state approval agency for Veterans'
Benefits. Check the box for details.
Student Financial Aid We are an eligible
institution under the Guaranteed Student
Loan Program. Check the box for details.

Detach postage-paid
reply card and

mail today for Free
Information!

25-inch
picture
(measured
diagonally)

® Bell & Howell Solid-State 25-inch
color TV. Ultra-rectangular tube . . . 25-
inch picture measured diagonally . . .
full 315 square inch viewing area. Solid-
state modular circuitry . . . 4 advanced IC's
... 100 transistors . .. 72 diodes . . . indi-
vidual plug-in circuit boards. Special
UHF/VHF tuning features...built-in self-
service components.

® Design Console Use this to rapidly
"breadboard'* circuits without soldering.
Equipped with built-in power supply . . .
test light . . . speaker . .. patented plug-in
modular connectors.

® Oscilloscope Portable 5-inch wide-
band oscilioscope offers bright, sharp
screen images . . . calibrated for peak-to-
peak voltage and time measurements . . .
3-way jacks for leads, plugs, wires.

® Transistorized Meter Combines most
desired features of vacuum-tube volt-
meter and quality multimeter. Registers
current, voltage and resistance measure-
ments on a large, easily-read dial. Fea-
tures sensitive, 4-inch, jewel-bearing
d’Arsonval meter movement.

For Free Information, Mail Card Today!

If card has been removed. write:
An Electronics Home Study School
DeVAY INSTITUTE OF TECHNOLOGY

ONE OF THE

BELL & HOWELL SCHOOLS

4141 Betmont. Chicago, Ilinois 60641
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Kathi, our CB editor, takes
the wheel for a spin down
the highway listening to her
favorite cassette recording.
Right now she’s on a Billy
Paul kick. That's good,
because the editors get very
upset when anyone takes
their Lawrence Welk tapes
from the office.

idea to test if the ground (common) connec-
tion is actually a low resistance connection
to the car’s body. In most tape players both
the common speaker wire and the negative
battery connection are the same wire and/or
terminal, with the connection to the car body
madg through the player’s mount. Clip the
negative lead of a DC voltmeter rated 0-15
VDC or higher to the dashboard (make cer-
tain the paint isn’t insulating the test lead
from the metal dash) and the positive lead
to the tape player—any exposed metal part
or the mounting screws. The meter should

player or insert a cartridge or cassette to ap-
ply power and make certain the meter still
reads zero. If the meter shows a voltage
reading under either condition, the player
requires a separate ground wire to the car
body. Ninety nine times out of a hundred a
tape player does not require a separate
ground wire, but every once and a while the
ground connection through the tape player’s
mount is a relatively high resistance, so don’t
be surprised if it happens to you.

If the ground checks out you're all set for
music. Just plug in a cartridge or cassette, sit

indicate zero (no voltage). Turn on the tape  back, enjoy, and watch the road. B
Connector
FM STEREO ‘_r..__..
CAR RADIO To stereo
*3 - speakers
=l
Auto Radio
Gonnector
AM CAR A
RADIO
C+
DASH-MOUNTED
- SPEAKERS
If your car already has two speakers they _L
can be used for the stereo tape player. —
Use the diagram above, add switch §1 Siterel =
inside your glove compartment or under Tape Player
the dash. Trace wires carefully. y
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17011 probably never realized that there is
a group of old radio collectors who may
not be aware that they are radio collectors.
Almost every automobile built since 1931
had part of its total production equipped
witha radio.

The first auto radios operated from the 6-
volt car battery for the filament voltage and
used three 45-volt “B” batteries. The next
step was the dynamotor to supply the 180
volts needed for the “B” voltage. A dyna-
motor had two windings, one used the 6 volts
from the car battery to spin the armature via
one commutator, on one end of the shaft,
and the other winding generated 180-volts
DC, and delivered it through another com-
mutator at the other end of the shaft. The
next improvement was to use a vibrator,
power transformer, rectifier tube and filter
capacitor to supply the high voltage. This
type radio continued until the late 1950’s
when the transistor came into use in the auto
radio.

Bill Lear, the prolific inventor, is credited

ANTIQUE

by James A. Fred

\

with the development of the car radio. He
joined with Paul Galvin to manufacture the
first Motorola auto radios in the early 1930’s.
Today Delco Electronics at Kokomo, Indi-
ana is the largest radio manufacturer in the
United States, making 20,000 radios every
day.

Most automobile collectors try to find an
original car radio, that is working, to install
in their old car. One of the earliest auto
radios was made by the Atwater Kent Mfg.
Co. There were three models made and if you
can find one of these you have a rare one
indeed. Aside from the accidental collector,
there is a growing number of collectors who
have no intention of putting their radios in
automobiles. Some are trying to get one of
each model manufactured while others are
content to have a radio from each manufac-
turer for each year.

It is getting more difficult to restore old
auto radios. Tubes are still plentiful, but vi-
brators are becoming a serious problem. Es-
pecially those for 1940-1941 Cadillacs, 1936

Auctioneer, Paul ’“Mike” Burns, a former mayor of Fort Wayne, Ind. and a ham radio
operator, offers a home-made communications set (left) to bidders. Note a Crosley
receiver on the table. Mike took pride in describing an AC Dayton receiver (right).
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www.americanradiohistorv.com

71


www.americanradiohistory.com

@ /@ ANTIQUE RADIO CORNER

Buicks, the 1936 Cord, and others with spe-
cial pin arrangements. Sometimes all you
can do is to open up the old vibrator and
solder a modern replacement type to the pins
in the base and reassemble the vibrator. To a
real dyed-in-the-wool collector or radio re-
storer this is no drawback. If you have never
collected auto radios why don’t you give it
some thought?

Radio Collectors at Flea Market. The
Rocky Mountain Antique Wireless Club held
their second meeting of 1973 on May 5. The
meeting was held at the Bonanza Flea Mar-
ket in Denver, Colorado.

The Club had many antique radio re-
ceivers for sale at the flea market, but sales
were very slow. This may have been due to a
lack of buyers, the weather, or buyer re-
sistance to the prices.

All radio collectors living within driving
distance of Denver are invited to write to
Woodrow F. Wells, Club Secretary, 1638
Quebec St., Denver, Colorado 80220 for de-
tails on how to join their club.

IHRS Holds Spring Meet. One of the most
enjoyable parts of collecting anything is
meeting with others who enjoy the same
hobby. I strongly urge collectors of antique
radios to get together and form state or re-
gional societys. You will get much pleasure
from meeting fellow collectors and swap-
ping, buying, and selling radio equipment.

The Indiana Historical Radio Society had
its spring meet on April 29 in Fort Wayne,

Nipper, the RCA mascot, stands guard at the
doorway to room displaying antique radio
equipment at the Indiana State Museum.

Indiana. A short business meeting was held
and a speaker from the Magnavox Corpora-
tion fraced the history of the company from
its beginning in California to its move to
Indiana. Magnavox will long be remembered
for the horn speakers they produced in the
early 30’s.

The highlight of the meeting was an auc-
tion sale of radio receivers, horn and cone
speakers, tubes, spare parts, and books. The
excitement was contagious as bidders tried
to top each other’s bids. A few collectors got
so carried away they ended up buying items
they didn’t even want.

If you would like help in forming your
own club the address of the IHRS can be
found in the free fact sheet
for antique radio collectors
which was offered free in the
last Antique Radio Corner.
(Just drop a note to the
magazine.) I am sure the

(Continued on page 102)

Mike Burns can’t keep the
bidders down as two
prospective buyers look over
an early-vintage, home-made
superheterodyne receiver
before the hot and heavy
bidding began.
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UNDERSTANDING
TELEPHONE
OPERATION

L NE
BASIC G
i ELECT

g hat You Will Learn. You will
ELECTRICITY. find that a telephone sys-
ELECTRONICS B tem is a simple electrical circuit.
: Parts of the telephone circuit
convert sound into electrical
signals. Other parts change the
electrical signals back into sound.
As a result, conversations can he
transmitted through wire for ex-
tremely long distances.
You are familiar with the
mouthpieces and earpieces of a
telephone. When you finish,
you will understand how these
parts work. You will also learn
something about how they are
connected in an operating sys-
tem. (turn page)
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THE MECHANICAL TELEPHONE

Have you ever built a mechanical telephone using a pair of tin cans and a length of string?
If you have, you know sound can be transmitted through a string. As erude as this mechan-
ical system is, it demonstrates many of the principles used in the modern telephone..

The figures in the box below illustrate how a mechanical telephone system operates.

Note that the key part of the mechanical telephone system is the flexible metal dise at the
bottom of each can. Speaking into the can causes sound waves to strike the dise and make

it vibrate.

The vibrations from one disc are carried to the other disc by a tightly stretched sring.
The second disc repeats the in-and-out motions of the sending disc and develops varying air
pressures in the can. These are sound waves which are crude reproductions of the original
sound waves.

SIMPLE MECHANICAL TELEPHONE

4

TIN CAN 1. BASIC SYSTEM TIN CAN

o TIGHT STRING KNOT

7 2. BOTH DISCS ARE PULLED OUTWARD AT THE BEGINNING

) STRING LOOSENS /7
PRESSURE t
Y/ %

SENDING DISC REPEATER DISC
MOVES OUT MOVES IN AND
FURTHER MAKES PRESSURE
IN CAN

3. SYSTEM OPERATION WHEN SOUND PRESSURE OCCURS

@E‘{ < STRING PULL | Z.Ej

SENDING DISC REPEATING DISC

PULLS IN AND MOVES OUT AND

PULLS STRING MAKES VACUUM
IN CAN

4. SYSTEM OPERATION WHEN SOUND VACUUM OCCURS

=

_

QUESTIONS ANSWERS

Q1. Vibrations, representing sound, Al. Vibrations, representing sound, travel

travel down the string of a(an)
e telephone system. phone system.

80

down the string of a mechanical tele-
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Q2, -cneeia. , representing sound, A2. Electricity (or electrical signals), rep-
travels down the wires of an electri- resenting sound, travel(s) down the
cal telephone system. wires of an electrical telephone system.

Principles of sound

A study of the basic principles of sound reveals how a mechanical (or electrical) tele-
phone system works. Sound is made up of vibrations. Differences in sound are determined
by their frequency—the number of times per second a sound vibrates. A high tone (a
shriek) has a high frequency—several thousand vibrations per second. A low tone (deep
bass voice) has a frequency of only a few hundred vibrations in a second.

Each tone has a specific frequency. A tuning fork, for example, vibrates and creates a
sound tone at the frequency for which it was designed. The same is true of piano or violin
strings, the skins of a drum, or your vocal cords.

Air consists of a large number of extremely tiny particles, several million per cubic inch.
When sound causes these particles to vibrate, they alternately pack together and fly apart at
the frequency of the sound. Packing together creates instantaneous areas of high pressure
and flying apart develops a condition of less-than-normal pressure (approaching a vacuum).

As the areas of changing air pressure strike other adjacent air particles, the process is
continued. This is the manner in which sound travels through air. When the changes in air
pressure strike a flexible disc (or diaphragm), it vibrates. The vibrations are at the same
frequency as the original sound.

In the mechanical telephone, the sending disc transmits its vibrations to a tightly stretched
string which, in turn, sets up the same vibrations in the receiving disc. In the modern tele-
phone, proper design and the use of electricity result in excellent reproduction of sound.

QUESTIONS ANSWERS

Q3. Frequency of a sound indicates the A3. Frequency of a sound indicates the
number of times it will - - - - - - - in number of times it will vibrate in a
F R 5 second.

Q4. Sound vibrations set up correspond- A4. Sound vibrations set up corresponding
ing changes of air -.------- 5 changes of air pressure.

THE ELECTRICAL TELEPHONE SYSTEM

The basic telephone system consists of a mouthpiece connected to an earpiece by electrical
wires. This system permits conversation in one direction only. For two-way conversation,
each end of the system requires a mouthpiece and an earpiece.

Sound into Electricity

There are two basic methods of converting sound into electrical signals. One method
causes current already flowing in a circuit to vary in accordance with the frequency of the
sound. The other method converts sound into a varying veoltage which, in turn, causes a
varying current to move through the circuit. How each method is accomplished will be dis-
cussed further.

When the current signals (varying at the rate of the sound) arrive at the earpiece, the
process is reversed. If the signal is the type superimposed on an existing current, the varia-
tions are received by a material that expands and contracts with the signal frequency. If the
mouthpiece develops a voltage to cause a fluctuating current, the current develops a similar
voltage in the earpiece.

Basic Parts of a Telephone

The working parts of a telephone mouthpiece (often called a transmitter) and an earpiece
(sometimes called a receiver) are usually identical. The mechanism or material used to
produce a varying current depends on the method used. Since all vibrations enter or leave
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Connections
In a large telephone systemn, several lines are connected through a switchboard.

ELECTRICAL SOUND PATTERNS

the telephone as changes in air pressure, the transmitter and receiver both
o contain a diaphragm. Other parts of the mouthpiece include wires, termi-
nals, and matermls 1o hold the parts together.

-

¢

HIGH - LOW-

A

SOUND  SOUND

CURRENT SOUND

RAPID SLOw

-

SOUND ( VARIATIONS IN AIR PRESSURE)
TRAVELS FROM SPEAKER
4 [ TO MOUTHPIECE OF TELEPHONE |

‘-#h ) HIGH -

PITCHED PITCHED PITCHED
SOUND

RAPID
( CHANGES CHANGES CHANGES )

)

-/

.
|
[
[
|
|
[
L

TELEPHONE
EXCHANGE

i

ENLARGEMENT OF TWO

WIRES SHOWS ELECTRONS

( BILLIONS OF TIMES ENLARGED)
MOVING THROUGH METAL

£ SOUND PRODUCED BY RECEIVER
HAS SAME PATTERN AS ORIGINAL SOUND

N .

QUESTIONS

Q5. A(an) ---------. connected to
a(an) - - -- .. .. by wires is the
simplest telephone system.

Q6. ------- in a telephone line varies

at the frequency of the original
sound.

ANSWERS

A5. A mouthpiece (or transmitter) con-
nected to an earpiece {or receiver) by
wires is the simplest telephone system.

A6. Current in a telephone line varies at
the frequency of the original sound.

ELEMENTARY ELECTRONICS
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Q7. Vibrating air pressure sirikes a
(an) in the (mouthpiece,

A7. Vibrating air pressure strikes a dia-
phragm in the mouthpiece. (The ear-

piece diaphragm causes vibrating air
pressure.)

COMMERCIAL TELEPHONES

As you can see in the illustration, a telephone system is actually a simple circuit.

THE BASIC TELEPHONE CIRCUIT

earpiece ).

& N
(,? TRANSMITTER RECEIVER
% :j)():: WIRE &}
) - @)))
) ¢
/ AC VOLTAGE SOURCE
{ WHEN SOUND IS APPLIED) DEVICE BEING \
SOUND OPERATED SOUND

- )

In most commercial (home) telephones, the mouthpiece and earpiece are contained jn a
single handset. An exploded view of the main parts of a handset is shown.

The transmitter contains a diaphragm resting against carbon granules (grains). The
granules are loosely packed with enough freedom to expand and contract in volume.

A BASIC TELEPHONE HANDSET

r N
COVER
/ ' }cewsa
’ SCREW - DOWN
<« TERMINAL
TRANSMITTER
CORD —\ HANDLE
\___ i

Transmitter Operation

Part A in the illustration shows a drawing of the transmitter with no sound applied. Part
B demonstrates what happens when sound strikes the diaphragm.

When the handset is lifted from its cradle, a steady current from the phone system starts
to flow through the carbon granules. Sound striking the diaphragm places a varying pressure
on the carbon. When the granules are packed tightly, current in the circuit increases. When
the diaphragm releases its pressure, the granules become loose and less current flows.

NoOvEMEER-DECEMBER, 1973
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TELEPHONE TRANSMITTER OPERATION

2

NO SOUND
STRIKING
TRANSMITTER

SOUND WAVES
il ENTER THROUGH
CAP HOLES

DIAPHRAGM

DIAPHRAGM
VIBRATES BACK

STEADY CURRENT RISES AND FALLS
CURRENT IN STEP WITH CHANGING
FLOWING PRESSURE ON CARBON

A

b J

The transmitter diaphragm vibrates in response to the frequency of the sound. Packing
and loosening of the carbon follow the vibrations of the diaphragm, and current in the
phone line varies with the density of the carbon. Therefore, the current varies at the same
rate (frequency) as the original sound.

In a commercial system, the varying current is routed to the desired receiver through a
central telephone office.

QUESTIONS
Q8. When a commercial telephone
handset is lifted from its cradle,
a(an) flows
through the transmitter.

ANSWERS
A8. When a commercial telephone hand-
set is lifted from its cradle, a steady
current flows through the transmitter.

Q9. When the carbon granules in the A9. When the carbon granules in the
transmitter become more densely transmitter become more densely
packed, (more, less) current packed, more current flows.
flows.

Q10. At what rate does the current vary Al0. During a conversation, current var-

in the phone line during a conver-
sation?

ies at the same rate, or frequency,
as the original sound.

Receiver Operation

The method of converting the current back into sound is slightly different. Part A in the
illustration shows a typical receiver used in a commercial phone system.

Part B shows that the diaphragm vibrates when a sound-varying current passes through
the receiver. The current passing through the coil develops a magnetic field which varies in
strength with the changes in current. Thus, the field developed by the current periodically
repels and attracts the steady magnetic field of the permanent magnet, causing the magnet to
which the diaphragm is fastened to move back and forth. This action reproduces the
original sound.

SOUND-POWERED TELEPHONES

Another application of a simple electrical circuit is the sound-powered telephone system.
It is used only for short distances because of its limited range.

ELEMENTARY ELECTRONICS
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TELEPHONE RECEIVER OPERATION

RING ARMATURE
PERMANENT MAGNET

CoiL 1 GAP
PLASTIC
PLASTIC DIAPHRAGM
DIAPHRAGM 7
/ i H
WIRES ,
W\
\
x

RING ARMATURE

\_ Y

Induced Current

Transmission takes place in sound-powered phones because of the ability of a magnet to
induce current in a coil of wire. A bar magnet has a north (N) and a south (S) pole.
Actually, when the magnet is suspended in air, the north end of the magnet points toward
the north geographic pole. Such a magnet has a magnetic field existing in the space sur-
rounding it, with the lines of magnetic force taking the directions shown.

The next illustration shows a bar magnet being moved back and forth inside a wire coil.
As the magnet moves, its magnetic lines of force cut across the turns of the coil. This causes
an induced current which will actually flow if the ends of the coil are connected to a circuit.

The current reverses direction each time the motion of the magnet changes direction. The
amount of current that flows depends on the strength of the magnetic field, the number of
turns in the coil, and the speed at which the magnet is moving. Increasing any of these
factors increases the amount of current.

INDUCING CURRENT IN A COIL

(
T
PRSIPR L SN
-~ ~ Y
— \/(/
= MAGNET MOVING
N
MOTION : S—- N IN A COIL OF WIRE
\\\ /I
\\\\1‘ ///

\ | J

NoveEMBER-DECEMBER, 1973

www.americanradiohistorv.com

85


www.americanradiohistory.com

QUESTIONS

Q11. Current flowing in phone lines at
the time when no sound is present
is (DC, AC).

Q12. Current flowing during sound
transmission is (DC, AC).

Q13. What causes a recever diaphragm
to vibrate?

Ql4. A magnet is surrounded by mag-
netic - - -- - oF 5= =ea <

Q15 A magnet moving inside a coil
----- - - current in the coil.

Sound-Powered Transmitter

ANSWERS
All. Current flowing in phone lines at the
time when no sound is present is DC.

Al2. Current flowing during sound trans-
mission is AC.

Al3. A varying current develops a chang-
ing magnetic field which repels and
attracls a magnet connected to a
diaphragm.

Al4. A magnet is surrounded by magnetic
lines of force.

Al5. A magnet moving inside a coil in-
duces current in the coil.

The transmitter of a sound-powered phone makes use of the induced-current principle.

As shown, a bar magnet is fixed to the center of a diaphragm. The diaphragm is fastened
to the transmitter in such a way that the magnet is over the center of the coil.

As in other phones, this diaphragm vibrates at the frequency of the sound waves striking
it. As it vibrates, the bar magnel moves back and forth within the coil. This induces a cur-
rent which changes direction at the same frequency as the sound. If the transmitter is
connected to a sound-powered receiver, current will flow back and forth through the circuit.

A DIAPHRAGM-OPERATED MAGNET

s

PRESSURE

MOTION

MAGNET MOTION UNDER PRESSURE

\

N

VACUUM

MOTION

MAGNET MOTION FOR VACUUM

e

QUESTIONS

Q16. The amount of current induced in
a coil can be increased in two
ways. Describe them.

Q17. A sound-powered phone system
86

ANSWERS

A16. Induced current can be increased by
adding more turns to the coil or
increasing the magnetism of the
magnet.

Al7. A sound-powered phone system does

ELEMENTARY ELECTRONICS
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(does, does not) have current
flowing in the connecting lines
during a silent period.

not have current flowing in the con-
necting lines during a silent period.

Q18. Why will the induced current in Al8. Induced current changes at the rate

this system change at the same
frequency as the sound?

Sound-Powered Receiver

of the moving bar magnet. Since the
magnet is fastened to the diaphragm,
the induced current will change at
the same frequency as the sound.

The mechanism in the receiver is identical to that in the transmitter—a coil, a magnet,
and a diaphragm. Current flowing back and forth in the receiver coil develops a changing
magnetic field. The bar magnet responds by moving back and forth at the same frequency
as the current, causing the diaphragm to reproduce the original sound.

Sound-Powered System

The illustration shows the trunsmitter und receiver connecied together as a working sys-

tem.

The two bottom figures demonstrate how the induced current changes direction with the
motion of the transmitter diaphragm. The corresponding effect upon the receiver diaphragm

is also shown.

BASIC SOUND-POWERED TELEPHONE

( Y
MAGNET MAGNET
WIRE
DIAPHRAGM Iz g COIL [ DIAPHRAGM
WIRE
TRANSMITTER  BASIC SYSTEM RECEIVER
MAGNETIC FORCE
SYSTEM WiTH SOUND PRESSURE APPLIED
MAGNETIC FORCE
I WIRE |
/’\
colL CoIL [T
WIRE
SYSTEM WITH SOUND VACUUM APPLIED
. D

NovEMBER-DECEMBER, 1973

wwWw.americanradiohistorv.com

87


www.americanradiohistory.com

88

O WS

10.

WHAT YOU HAVE LEARNED

. A basic telephone system uses all the principles of a simple circuit.

. The operating principle of any telephone system is the ability of the transmitter and
receiver diaphragms to vibrate in unison. The transmitter is the cause and the receiver
is the effect.

. Sound vibrates at a frequency determined by its pitch.

. Sound vibrations cause changes in air pressure.

. Changes in air pressure cause a thin metal or plastic diaphragm to vibrate. A vibrating
diaphragm also causes changes in air pressure, producing sound.

. In a commercial phone system, a steady current flows through the circuit during
periods of silence. This current is varied when sound waves strike the diaphragm, the
resulting vibrations exerting and releasing pressure on carbon granules.

. At the receiver end, the changing current produces a varying magnetic field which
repels and aitracts a magnet connected to a diaphragm. This action reproduces the
original sound.

. Another type of phone is the sound-powered system. This type uses induced current
for signal transmission.

. An alternating current is induced in a coil by the back-and-forth motion of a magnetic

field.

A sound-powered transmitter develops an induced current caused by the vibrations

of a diaphragm.

Newscan
Continued from page 29

tronic systems as on the engine in every car they
make. The reason is that the new integrated cir-
cuits can be used to sense and process electron-
ically the information needed to command such
functions as steering, braking and collision
avoidance. They can bring the speed and preci-
sion of electronics for the first time in a prac-
tical way to a wide range of control, timing and
sensing tasks that have been performed by cum-
bersome mechanical means, or not performed
at all.

Where will electronics be in the cars of 1974
and beyond? Today, the consumer sees solid
state voltage regulators, alternators, radios and
tape players, electronic ignition, and air condi-
tioning controls.

To comply with Federal safety regulations,
Detroit cars in 1974 will be equipped with seat
belt interlock systems. That means a driver will
not be able to start his car unless his seat belt is
fastened. The complex signal processing in-
volved in the system utilizes integrated circuits.

A few luxury cars today employ adaptive
braking systems, that is, braking systems that
sense skids and automatically adjust the braking
pressures on individual wheels to control the

Would-be aute mechanic Ernestine Williams points
to the virtually maintenance-free electronic
igniticn system on a 1974 Chrysler car. The
ignition system significantly reduces tune-up
problems by eliminating the traditional distribu-
tor points and cordensers.

skids. In response to Federal legislation, 1974
model trucks will be equipped with new anti-
skid braking syotems. And the systems will be
solid-state. Similar braking systems will find

(Continued on page 94)
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t sounds unlikely, but a stair mat might be

instrumental in saving many lives.

Yes, a padded wooden mat at the bottom of
the stairs might indeed be a life-saver, accord-
ing to Douglas Wells, a 50-year-old London
engineer. The idea is that anyone falling on the
mat would activate an alarm bell and a flash-
ing light outside the house. The system, Wells
thinks, might be especially useful in houses
where old people live alone.

Wells originally got the idea for his mat after
his neighbor, an old lady, tripped and fell down
a flight of stairs. Three days later she was dis-
covered. Dead. She needn’t have died, Wells
thinks, if immediate help had been to hand.
Help would have arrived if a system like this
had been installed.

The mat itself is designed along simple and
easily installable lines. It is a wooden platform
covered with foam rubber and washable canvas
and mounted onto a sprung steel bar. It will
support the normal weight of a person without
activating the alarm, but as soon as a dead
weight falls on it the visual “Help!” sign and
bell are switched on. Power comes from a bat-
tery that has been kept deliberately small to
minimize the risk of shock, and even if the old
person rolls off the mat the alarm will continue
to sound until help arrives. —Joe Gronk
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Build Heathkit quality electronics andcreate awhole house full of personal
accomplishments. Plus you'll often save considerably over the cost of comparable products, then save again
because Heathkit designs include built-in self-service features.

Heathkit building is unbelievably easy. In fact, we stake our reputation on the idea that you can build any kit you see on these
pages. Even if you have never assembled a kit product before. All you need are conventional hand tools and a soldering iron. The
assembly manuals tell you how and when to use them — step-by-step from start to successful completion.

And of course every kit is backed up by the Heath Plain Language Warranty and our pledge that — whatever the problem, whatever

the reason — “we won't let you fail”".

1. GR-900 25V Color Television. .. ... $599.95* (less cabinet)
The most advanced circuitry Heath has ever offered. Push-
button power tuning locks-in on any 12 preselected UHF
channels, all VHF stations. Along with the largest color
screen in the industry, you get angular tint control to re-
duce flesh-tone change between channels, instant on, auto-
matic fine tuning, adjustable tone controt, hi/fi audio out-
put jacks, and exclusive Heath self-service built-ins.
Shipping weight, 125 Ibs.

2. NEW GR-104C Portable Black & White TV. ...... 129.95*
Now the ultimate portable TV has positive detent tuning on
all 72 UHF channels as well as VHF. All solid-state cir-
cuitry, plus brifliant 12V shell bond picture tube puts black
& white entertainment anywhere. Plugs into wall outlet, or
runs from 12-volt DC automotive system with adapter in-
cluded — or becomes completely self-contained with op-
tional rechargeable battery-pack base. Mailing weight, 35
lbs. Optional GRA-104-3 battery pack 42.95", 9 Ibs. Out-
door Sun Shield 1.95", 1 1b.

3. NEW GD-1003 Electronic Air Purifier........... $139.95*
An easy-to-build 3-evening project. Removes 99% of air-
borne pollen and 95% of all other contaminants. Has 2-
stage electronic operation; washable collector cell; re-
placeable charcoal filter; 2-speed fan; attractive walnut
and gold tinish. Purifies air in 20" x 20" room in minutes.
Mailing weight, 46 Ibs.

4. NEW AS-1039 Ultra-efficient Speaker System. . ... $44.95*
Just 5 watts drives it to booming volume. Uses 8-in. woofer
in vented bass reflex enclosure and exponential rectangu-
Jar horn tweeter with separate level control. Response, 70
to 15,000 Hz. Impedance, 8 ohms. Maximum input 25 watts.
Walnut-tone vinyl covered cabinet and green, brown and
gold grille board shipped assembled. Measures 21" Hx 12"
W x 10%2” D. Mailing weight, 28 Ibs.

5. NEW AS-1042 Acoustic Suspension Speaker. .. .. $34.95*
Uses 8" long throw woofer and 3%2" shallow cone/dome
tweeter for flat frequency response from 40 to 18,000 Hz.
External high-frequency control tailors the “highs” to your
environment. Requires as little as 10 watts, can handie up
to 25. 8 ohms impedance. Walnut-tone vinyl covered cab-
inet and brown and black griile board shipped pre-assem-
bled. Measures 19”7 H x 10" W x 8%"” D. Mailing weight,
22 Ibs.

6. NEW GD-3209A Deluxe Garage Door Opener. .. $139.95"
Ultra-quiet, ultra-reliable screw drive system that you can
build and install over a weekend. All electronics shipped

pre-assembled. Has Ya-hp motor, automatic safety revers-
ing plus adjustable slip clutch, automatic time delay light,
external adjusting knobs for up/down travel. Includes 1
transmitter. GD-32098, same as above with 2 transmitters,
154.95*. Mailing weight, 66 Ibs. For jamb & pivot doors and
GDA-3209-2 adapter, 14.95*, 7 Ibs.

7. NEW AD-1013 4-Channel Audio-Scope. .. ....... $199.95*
A sophisticated solid-state oscilloscope designed for mon-
itoring the home audio system. Displays stereo or 4-chan-
nel signals for separation, phasing, relative strength, multi-
path reception, center tuning, etc. Has exclusive triggered
sweep for stable, jitter-free trace. Designed to compie-
ment Heathkit AR-1500 Receiver. Mailing weight, 19 Ibs.
AR-15 and AJ-15 owners, add ARA-15-1 adapter, 24.95%,
11b.

8. NEW GD-1018 Solid-state Lamp Dimmer. ......... $7.95*
Controls lamp brightness from full illumination through
mood-setting dimness to complete invisibility. For single
and multiple lamps not exceeding 300 watts total. Extends
filament life, eliminates the need for costly 3-way bulbs.
A great starter kit. Can be assembled easily in 1 evening.
Mailing weight, 2 Ibs.

9. NEW CM-1045 Small-engine Tune-up Meter. ... ..$39.95%
Solid-state tach/dwell/volt/ohm meter for all 2 and 4 cycle
engines, 1 through 4 cylinders. In many cases permits
checking entire small-engine ignition without tearing down
flywheel assembly. Built-in tachometer has handy snap-on
inductive pickup, reads from 0-3000, 0-15000 rpm. Com-
pletely portable, uses 3 1.5-volt batteries (not supplied).
Mailing weight, 5 Ibs.

10. NEW HD-1234 Coaxial Switch. .................. $9.95*
A neat accessory for the amateur radio enthusiast. De-
signed to switch one RF source to any one of several an-
tennas or RF loads while grounding the unused outputs.
Two switches can be used to switch up to four antennas/
loads to four different components. Standing wave ratio is
250 MHz, 1.1:1 max. Power capability is 1000 W (2000W
PEP). Mailing weight, 2 Ibs.

11. NEW GD-600 Photoelectric Lamp Switch. ....... .. $5.00*
Low-cost home protection in a simple, enjoyable kit. Solid-
state circuitry turns light on at dusk, turns it off at dawn.
Adjustable sensitivity control sets switch to operate at
various levels of light and darkness. Can be used with
single or multiple lamps not exceeding 300 watts total.
Easy, single circuit board design can be assembled in 1
evening. Mailing weight, 1 1b.

Visit your nearest Heathkit Electronic Center...or send for FREE catalog

HEATHKIT ELECTRONIC CENTERS — ARIZ.: Phoenix;
CALIF.: Anaheim, Ei Cerrito, Los Angeles, Pomona,
Redwood City, San Diego {La Mesa), Woodland Hills;
CCLO.; Denver; CONN.: Hartford (Avon); FLA.: Miam]
(Hialeah); GA.: Attanta; ILL.. Chicago, Downers Grove:
IND.: Indlanapolis: KANSAS: Kansas City (Mission);
MD.: Baltimore, Rockville; MASS.: Boston {Wellesley);
MICH.: Detroit; MINN.: Minneapolis (Hopkins); MO.:
St. Louis; N.J.: Fair Lawn; N.Y.: Buffalo {Amherst},
New York City, Jericho, L.I.,Rochester; OHIO: Cincin-
nati (Woodtawn), Cleveland; PA.: Phitadelphia, Pitts-
burgh; R.l.: Providence {(Warwick); TEXAS: Dallas,
Houston; WASH.: Seattte; WIS.: Milwaukee.

World's largest
selection of
electronic Kits

["HEATH comPANY, Dept. 139-11 — — W_I
| Benton Harbor, Michigan 49022 | HEATH

| O Please send FREE Heathkit Catalog.

I Enclosedis §. plus shipping.

I

Schlumberget: =

| (] Please send model(s) =
|

|

|

Name.

Address__.
City.

State. Zip.
* Mail order prices; F.0.B. factory.

CIRCLE NO. 1 ON PAGE 17 OR 103
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Newscan
Continued from page 88

their way into automobiles over the next few
years.

RCA has successfully tested a radar speed-
omeler for use with anti-skid braking systems.
Unlike present speedometers, which record the
wheel speed, the radar unit provides the true
ground speed of the car and this information
improves the performance of the anti-skid sys-
tems.

In addition, RCA engineers expect that the
radar speedometer will one day replace me-
chanical speedometers. The mechanical systems
have to be designed, or adjusted, specifically for
the vehicle they are installed on, depending upon

the size of the wheels and rear-end gear ratios.
One model of the radar speedometer, which is
mounted outside the vehicle with only the display
inside, could be used for all types of cars and
trucks, regardless of their wheel sizes and gear
ratios.

By 1980 every car will be equipped with a
central processing unit, or small computer. The
computer will process many functions from
speed and mileage to engine performance and
obstacle detection. But the computer will do
more than read out performance and display it
for the driver. For example, information on en-
gine temperature and RPM, fuel flow and tem-
perature, fuel mixture, etc. will be measured and
compared. The computer will then send control
signals via power transistors to the engine and
fuel system to improve engine efficiency and
performance. All this without any action by the
driver. &

DX Central Reporting

Continued from page 26

tractive grey QSL cards by sending your re-
port to Rikisutvarpid, Iceland State Broadcast-
ing Service, Post Office Box 120, Reykjavik,
Iceland. Reports in English are acceptable but
you should include several International Reply
Coupons (IRC’s) for return postage. You can
buy them at your post office for 22 cents each.

Bandsweep. (Times in GMT, frequencies
in kHz): 4832—One of the stronger Latin
American signals on the 60-meter band most
evenings is Radio Cuapital in San Jose, Costa
Rica. Programming is in Spanish, naturally,
but even if you don't know the lingo, you
should be able to pick out the “Capital” in the
ID . . . 4855—Word is out that Indonesia,
which has been an almost exclusively short-
wave country, is in the process of making a
changeover from SW to medium-wave fre-
quencies. Though the switch will take about
five years, now is a good time to hunt for the
regional Radio Republik Indonesian stations,
such as this one at Palembang, Sumatra, be-
fore they’re gone for good. Try this one about
dawn . . . 6015—A station that has a reputa-
tion for very listenable programs is the Swiss
Broadcasting Corp. This is a good bet for be-
ginners, who can hear its English language
transmission at about 0145 . . . 6147—Radio
Citadelle, Cap Haitien, is not an easy catch in
this crowded band, but you may be lucky
enough to find it operating in French around
2345. If you can write a bit of high school
French, send your report to the station’s 22-
year-old engineer, Denis Bastien . . . 9715—
Another old friend of SWLs is the Far East
Broadcasting Corp., a missionary station lo-
cated at Manila, Philippines. Best time to hear

this one is during the early morning hours.
Around 1400 to 1500, programs are in Japanese
and other Asiatic languages, but you may find
an English identification at 1435 . . . 11840—
The novice listener, when he begins SWLing,
seems to find a certain few stations particularly
interesting. His first loggings of Radio Japan,
Radio Moscow and the BBC fall in this cate-
gory. Another is Radio Australia. If you are
looking for this one, listen in about 1900, West
Coasters! Others may find RA on 11765 around
0700.

(Credits: John Tuchscherer, Wisconsin; Jon
Williams, Indiana; Scott Reeves, Maryland;
Randy Malko, Quebec; Ernst Lohe, Virginia;
George Castello, California; Gladys Martin,
Brooklyn; Bill Davis, California; North Ameri-
can SW Association, Box 8452, South Charles-
ton, West Virginia 25303)

Backtalk. “Severa! stations I have heard on
shortwave have remained a mystery to me,”
writes Louisville DXer Mark Hittinger. “The
FCC suggested that I write to some other
electronics magazine, but they didn’t answer.”

Well, Mark, for you—and the FCC-—the
identities of the CW stations (transmitting in
international Morse code) which you asked
about are: KOK, ITT World Communications,
Los Angeles; KPH, RCA Global Communica-
tions, San Francisco; WWC, RCA Global! Com-
munications, North Chatham, Mass.; and 1AR,
Maritime Radiotelephone Service, Rome, Italy.

“Don’t expect to find any English programs on
the Dominican (Republic) stations,” we wrote
in DX Central Reporting (May-June). But
Bob Berlinger, Ossining, N.Y., takes exception
to that, noting he heard English announce-
ments over Radio-TV Dominicana, 9505 kHz,
one night.

Righto, Robert, this Dominican outlet has
aired a few English announcements, appareiily
in an attempt to drum up tourist trade to the
island republic. But it doesn’t seem to be a
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regular feature.

“T heard a station called Voice of the OAS
at 2350 GMT in the 31 meter band. I would
appreciate any info you have on this station.”

This query comes from Dave Zidel, Park
Forest, Iil.

This program is produced by OAS, the
Organization of American States, and is broad-
cast over the shortwave transmitters of the
Voice of America, in the same way that UN
and AFRTS programs are aired by VOA sta-
tions.

Programs are mostly in Spanish, although
Portuguese and French are also used. This is
scheduled from 2345 to 0030 GMT. For more
information, and perhaps a QSL, you might
try writing Radio and TV Division, Depart-
ment of Information and Public Affairs, Organ-
ization of American States, 17th St. and Con-
stitution Ave. NW, Washington, D.C. 20006. &

Digital Clock

Continued from page 49

1 of the IC, as shown in the schematic,
otherwise stray RF fields may cause the
clock to run fast or slow. You may want to
put a piece of green or blue plastic in front
of the display tubes for better appearance.

Clock Operation. Selection of various
modes of clock operation and setting of
time and date are all controlled with only
four toggle switches mounted on the back
of the cabinet. Switch S2 cal set, alt-off,
time set is used to command the IC to re-
ceive the time or date; in the center-off
position, the time (for eight seconds) and
the date (for two seconds) are alternately
displayed. Switch S3 min/day, off, hour/
month is used to set minutes or days in one
position, and hours or months in the other
position. Its normal operating position is
center-off. Switch S4 min. x 10, off advances
only the tens of minutes display. Switch S5
50 Hz, 12 H, 24 H selects between 24 hours
at 60 Hz operation, 12 hours at 60 Hz
(center position) and 12 hours at 50 Hz.
The 50 Hz operation and the hold button,
S1, are used to adjust the seconds display
to coincide with the WWYV time signal. Al-
ways set the calendar first, and then the
time, since advancing the calendar could
change the time from p.m. to a.m.

Also, notice that when the clock is oper-
ated in the 24-hour mode, it will indicate
zero for the month of December, instead of
12. If you plan to operate the clock in the
24-hour mode and would like the correct
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\\‘run IDEAL HOLIDAY GIFT !/

WANT TO MEET \
SOME OLD-TIMERS ?

Send for Vintage Radio, the 1887-1929
pictorial history of wireless and radio.
263 pages., 1000 photos.

Collectors: McMahon’s 1921-1932
Radio Guide is a must! Over 50,000
facts.

ORDER NOW! Send check to
McMahon's Vintage Radio, Box 2045,
Palos Verdes Peninsula, Calif., 90274 E

Vintage Radio, handbook $495 O
Vintage Radio, hard cover 695 I
Radio Collector's Guide 395 O

Postage Paid. California residents add 6% sales tax.

Name

Street

CitYooo——— e o State_ 2ip e o
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Classified Ads 95¢ per word, each insertion, minimum 15 words, payable in advance.
For information on Classified ads—to be included in our next ELEMENTARY ELECTRONICS
—write to R. S. Wayner, Classified Ad Manager, 229 Park Ave. South, N. Y. 10003.

ACCOUNTING & TAX SERVICE

BUSINESS OPPORTUNITIES—Cont'd

EDUCATION & INSTRUCTION

LOW COST PERSONAL Income Tax
Consultation. CONSUMER GALLERY,
1933 Wallace Avenue, New York 10462.

HERBALISM! The home gold mine! Free
lesson. Seeds. Herbalism Institute-D, Box
968, Glendora, Ca. 91740.

“LOGIC néwsletter. design and cen-
struction, sample copy. $1.00. Loglc News-
letter. POB 252, Waldwick, N.J. 07463."

ADDITIONAL INCOME

WIN $1,000,000.00 in the New Jersey
State Lottery. Rush $3.00 for complete de-
talls and instructions. Satisfaction Guar-
anteed. Davidson’s, Box 274-SM, Belleville,
Illinois 62222.

HOW To Make Money Addressing, Mail-
ing Envelopes. Offer Details 10¢. Lind-
1310%051;1 Services. 3636 Peterson, Chicago

FREE BOOK ‘2042 Unique, Proven En-
terprises.”” Beat inflation with fabulous,
ul ‘““Little Knowns.” Work Home'

AUTHORS SERVICE

PUBLISH your hook! Joln our successful
authors: publicity advertising promotion.
beautiful books. All subjects invited. Send
for free manuscript report and detalled
booklet. Carlton Press, SMH, 84 Fifth
Avenue. New York 10011.

AUTO PARTS & ACCESSORIES

AIRMASTER Gas Saver, Fits All Cara
$14.95. Alrmaster, Lenora, Kansas 67645.

110 VOLTS PORTABLE POWER ANY-
WHERE. FREE DETAILS. Grant & Mas-
ters. 837 Morton Street, New Castle,
Pennsylvania 16101.

TIRE Guard seals punctures, stops leaks.
prevents flats. 8 ounce size. Only $3.98
Postpald. Labco-Ofl. 40 Park Avenue,
#10G, NYC 10016.

BLUEPRINTS, PATTERNS & PLANS

NEW CRAFT PRINT CATALOG—choose
{from over 100 great easy-to-build plans.
Send $1.25 (completely refunded with your
first order). BOAT BUILDER. (CP Div.)
;)%%g Park Avenue South. New York, N.Y.

BOOKS &

WIRETAPPING

Invaded. Details
n-Q, Box 548,
98111.

PERIODICALS

Expose!
$1.00
Seattle,

Your Privacy
(Refundable).
Washington

FIREWORKS NEWS Magazine covers
commercial—Disnlay Fireworks. Sources
Construction. Literature, Pyro-technical
Supplies. Free Catalog! Pyro Press. Box
12010 (K), Lexington, Kentucky 40511.

BUSINESS OPPORTUNITIES

I made $40.000.00 Year by Mailorder!
Help others make money! Start with
$15.00—Free Proof! Torrey. Box 318-T,
Ypsilanti. Michigan 48197.

MAKE Magnetic Signs. Big profits. De-
tails. Universal, Lenora, Kansas 67645.

1000% PROFIT Bronzing Baby Shoes In
Your Home. Free Honest Facts. NBC-DG.
Gower. Missouri 64454.

Haylings-El1. Carlsbad, Calif. 82008.

$1000 MONTHLY possible from your own
home, write Jordan, Box 884, Dept. DC9,
Visalia, Calif. 83277.

START BIG-PAY Business at home in
spare time. No experience needed to oper-
ate little tabletop machine for bronzing
baby shoes, Make $7.95 Drofit on every
palr. Full particulars free! Send postcard
to: Mason. Room MC-107-CL. 1512 Jarvis,
Chicago, 1. 60626.

$25.000 ADDITIONAL Income Possible
From $200 Investment. Details $1.00. La
Buda, 323 North Smithville Road, Dayton,
Ohio 45431.

STUFF Envelopes. Immediate Earnings.
Information $1.00. Continental Enterprises
P.O. Box 5513, Fullerton, Cal. 92635

DO Simple Addressing-Mailing. Receive
$12.95 orders. Keep $8.00 profit. Detalls
Free! Quality, Box 9-DC, East Rockaway.
New York 11518,

STUFF_Envelopes. $28,00 Hundred. Be-
ginners Kit send stamped addressed enve-
lope and $1.00 to: KeenlJ, Box 9995 DP.
San Diego, Calif. 92109.

DO-IT-YOURSELF

CONVERT TV to 6-ft. wide screen!
B&W/Color. Do-It-Yourself—easy! Kit,
instructions, lens. $12.95 ppd. Free Illus-
trated Detalls. Macrocoma., SMC-11, Wash-
ington Crossing. Penna. 18977.

DO your barbering at home with miracle
hair trimmer! Save time and money on
barbershop visits. Use it for hair cuttine.
shaving. and styling. Just glide it over
your head—you don’t even need a mirror.
Great for children, men and women. Buy
one get one free for your sweetheart. Rush
$1.98 only postpaid for both. Make big
profit—Buy it In dozens for resale; pay
$7.20 dozen. Satisfaction guaranteed. CDS
Enterprises, Dept. EET-35. Box 638. Wall
St. Station. New York. N.Y. 10005.

ANTENNA Equipment: TV Sienal Am-
plifiers, FM Taps. Coaxial Cable. Free
Brochure. La Salle Electronics. Box 2153.
Ne:% Market Station, Niagara Falls, -N.Y.
14301.

MAKE any window a one-way mirrer,
you look out, nobody looks in. (1113 x 16)
Plastic $3.00 Palmer, P. O. Box 1244SDC,
P. C. Ala. 36867.

ORDINATION Certificate. Details Free.
Ministry of Service. Box 526, Seymour,
Texas 76380.

ACUPUNCTURE TRAINING Home Study
Course! Tsang. Box 219W. Toronto.
Canada M6M 4Z2.

FRANCHISE handbook. Complete guide
to selecting, buying-operating a franchise
business. ~ $2.00 Pasztor, Box 202,
Worcester, MA 01601.

COLLEGE degrees via Mall. Free Infor-
mation. West Gulf, Box 3199, Dept. D-1,
Pasadena 91003.

ELECTRICAL EQUIPMENT & SUPPLIES

GREAT bargains in Electronic parts!
List of dealers. $2.00. R. Reinckens, Box
3SE, Bluepoint, N.Y. 11715.

AUDIO equipment. TV's, calculators,
test equipment. List of direct wholesalers.
$2.00. AudioSales, Box 39E, Bluepoint,
N.Y. 11715.

FREE! Diodes and Catalogue of elec-
tronic parts. Low prices. BDJ Electronics,
11 Revere. Tappan. New York 10983.

EMPLOYMENT INFORMATION

EXCITING Overseas Jobs.
$1.00. Research Associates, Box
Belmont, California 94002,

FARMS, ACREAGE & REAL ESTATE

GOVERNMENT LANDS DIGEST.
A Monthly review of government Real
Estate offerings throughout the U.5.A.
. . . Free subscription information! . .
DIGEST. Box 25561-DP, Seattle. Wash-
ington 98125,

FOR INVENTORS

PROSECUTE Your Own Patent Applica-
tion. All Material Necessary—Write: In-
ventors Service, Box 3574, Washington
D.C. 20007.

FOR SALE—MISCELLANEOUS

DO YOUR CHRISTMAS SHOPPING AT
HOME: and save up to 50%. Money Back
on first order. Send $1.00 for catalog to
AEHCO. Box3072C. N. Little Rock. AR 72117.

GIFTS THAT PLEASE

OUTSTANDING _gifts that please all.
For information. Write: Zaattan Associ-
ates. Dept. Combo. 1803 Taylor Street.
Lynchburg, Va. 24504.

GIFTS GALORE Catalog $1.00 refunded
with order. American Enterprise. 1 Re-
gina Street. Hicksville, N.Y. 11801

Directory
89-CE.

FOR GREATER CLASSIFIED PROFITS, RESULTS AND SAVINGS

Place your ad in one of our SPECIAL COMBINATIONS: Business Group, Science & Mechanics, or Davis

Combination. Each Combination is designed to give your ad the largest audience available. For further
information write to R. S. Wayner, Classified Ad Manager, Davis Publications, Inc. 229 Park Avenue
South, New York, N.Y. 10003.
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CLASSIFIED MARKET PLACE

(Continued from page 96)

HEARING AIDS

HUGE SAVINGS! BUY DIRECT!
Eliminate dealer markups 20 daYS FREE
Trial Terms arranged. No salesman will
call. LLOYD S-79. Rockford. Iliinois 61108.

HYPNOTISM

MONEYMAKING OPPORTUNITIES—
Cont'd

WANT  $30—8$115.000? SAVE  $30.00
WEEKLY. CREATE CASH 13-15 YEARS.
16¢ STAMP/$1.50 INFORMATION.
WHEN'S INTERNATIONAL., BOX 20964.
DC-11. LOS ANGELES %0006.

HYPNOTIZE STRANGERS in 30 Sec-
onds! Most powerful hypnotic device ever
created! Complete easy Instructions in-
cluded. Guaranteed only $2.00. From:
WORLD-28C11, 3047 University. San Diego
CA 92104.

INVENTIONS WANTED

WE either sell your invention or pay
cash bonus. Write for details. Universal
Inventions. 298-3 Marion, Ohio 43302.

LOGIC

LOGIC NEWSLETTER, Design, Theory,
Construction. Sample copy $1.00. Logic
Newsletter. POB 252, Waldwick, N.J. 07463.

MUSIC & MUSICAL INSTRUMENTS

GUITAR Picks. send $1.00 for 20 of the
finest. Dan Hostetler Music. 224N Deflance,
Archbold. Ohio 43502

OF INTEREST TO WOMEN

$25.00 DAILY Possible addressing-stuff-
ing envelopes Typewriter-longhand. also
Clipping News items at home Informa-
tion: Send stamped addressed envelope.
Ame-T7, Box 310. Le Mars, Iowa 51031.

HOTOSTAMPS  200-$2.50. Wayne's.

384‘ North Walnut, G. I. Nebraska 68801.

OPTICAL GOODS—TELESCOPE—

MAGIC TRICKS, JOKER NOVELTIES
& PUZZLES

WOW! Largest selection. Newest. best
tricks. jokes. Giant 150 page catalog 25¢.
é\bracadabra-EE. Colonia, New Jersey
7067

MISCELLANEOUS

SECRET to Success. Send $2.00. Norm
Jacobson, Dept. SEE, Box 18089, San
Antonio, Texas 78218.

SEE THRU WALLS! New secret two~
way super spy device! Instructions includ-
ed. Guaranteed, only $2.00. World-11B28,
3047 University, San Diego. Ca. 92104.

MONEYMAKING OPPORTUNITIES

GUARANTEED Home Income raising

chinchillas. 25¢. Chinchilla, 11DC2, Port
Richey. Fla. 33568.

JOIN ““Money-Getters Guild” 25¢.
Russell Advertising, Box 612-D, New Phila-

delphia, Ohio 44663.

$2500.00 MONTHLY in your mailbox
GUARANTEED. Send 25¢ + stamped self
addressed envelope. Odyssey, Box 12560DC,
Philadelphia. Pennsylvania 19151.

MAKE Your Classified Ad Pay. Get
“How to Write A Classified Ad That
Includes certificate worth $2.00
towards a classified ad in this publication.
Send $1.25 (includes postage) to R. S
Wayner, Science & Mechanics, 229 Park
Avenue South, New York, N.Y. 10003.

$40.00 DAILY possible tying fishing files
at home. Detalls 25¢. Flyco, Box 481-EE,
Albany. Oregon 97321.

MAKE $1.00 PER _SALE selling engraved
metal Social Securily plates. FREE SALES
KIT. Engravaplates, Box 10460-202 Jack-
sonville, Florida 32207.

EYEGLASSES Wholesale—Free Catalog.
A-Z Optical Company, Box 175 Dept. 28
C. Bay Station. Brooklyn, N.Y. 11235.

PATENT SERVICE

RADIO & TELEVISION-~Cont'd

““CRYSTAL Experimenter’s Handbook'
50¢. ‘'20 Crystal Set Plans'* 50¢. Catalog
25¢, refundable. Laboratorles, 1477-G,
Garden Grove, Calif. 92642. %

FREE Catalog lists resistors, tubes.
transistors. rectifiers. condensers. tools.
tuners. etc. etc. Hytron Hudson. Dept. EE,
2201 Bergenline Avenue, Union City, New
Jersey 07087.

TELEVISION PROJECTOR KIT. Bele
Electronics Corp. 138 Hialeah Drive,
Hialeah, Florida 29010.

AMAZING: Precise AC calibration source
you can build from ordinary parts. Plans

$2.00. Total. Box 251. Ridgewood, N.J.
07451.

DISCOVER how to avoid calling the
serviceman. Save by servicing home equip-
ment Yyourself. Send $1.25 for magazine.
RADIO-TV REPAIR—229 Park Avenue
South. New York. New York 10003.

REMAILING SERVICE

REMAILS 25¢. Colorado Scenics, Rates.
Mile-Hi, Box 1798-EE, Denver 80201.

THERE is no charge for the Zip Code.
Please use it in your Classified Ad.

NEEDING Assistance? INVENTION DE-
VELOPMENT FOUNDATION, 155 Kent,
Ottawa, Canada KIP 5P3.

PERSONAL

PICTURE BOOK OF SEXUAL LOVE.
Over 195 photographs, many in color, of a
young couple in various positions. Over
225.000 hardbound copies sold at $15. Now
available for only $4.95 from: Population
Planning, O. Box 2556-Dept. DCGS,
Chapel Hill, N. C. 27514

BECOME Ordained Minister. Free in-
formation. Church, Box 324, Daytona
Beach. Florida 32015

MAKE YOUR WILL. It's easy. Complete
Kit includes evervthing. Guaranteed. Why
delay? (Two for $3.50). Hanley’s.
Box 554-C. Farmington. Michigan 48024

JAPANESE introductions! Girls’ photo-
graphs, descriptions, brochure, details.
$1.00. INTER-PACIFIC. Box 304-SC. Birm-
ingham. Michigan 48012.

PHOTOGRAPHY—PHOTO FINISHING

SAVE HUNDREDS OF DOLLARS! ! !
Make your own S&M Densitometer. Send
$3.00 for detailed drawings and Instruc-
tions. A must for successful photography
in vour darkroom. Order direct from:
S & M Instruments, Dept. EE11l, 229 Park
Avenue South, New York, New York 10003.

RADIO & TELEVISION

TV TUBES 36¢ each. Send for Free 48
page color catalog. Cornell, 4217-W
University. San Diego California 92105.

SALESMEN—DISTRIBUTORS

EARN UP TO THREE TIMES YOUR
COST ON dozens and dozens of unusual,
unique gift items. Recelve catalogs_ im-
printed with your name and address. Drop
shipment available in any dquantity of
packages direct to vour customers using
your own labels. Order today and receive
our catalog with confidential wholesale
price list plus a beautiful sample gift.
Send $2.00 refundable on your first order.
CDS Enterprises, Dept. EE-23, Box 638,
v%al] Street Station. New York. N.Y.
10005

SURPLUS EQUIPMENT

GIANT 120 Page Canadian Surplus Cata-
log $1. Etco. Dept. DG. Box 741 Montreal.

TREASURE Fég%ERS—PROSPECﬂNG

ENT
FREE FACT-FILLED CATALOG.
World’s largest line of metal detectors.

Models as low as $49.50 and up. Two year
Guarantee. Three factory locations, U.S.
and Canada. plus over 1.000 dealers and
35 Service Centers from coast to coast. No
finer instruments made at any price. Bud-
get terms. Write: WHITE'S ELECTRON-
ICS. INC. 1011 PLEASANT
SWEET HOME
OREGON 97386.

SUCCESSFUL Treasure Hunters use
White’s Detectors from: Paul B. Marvel,
99D5 1, Box 83-EE. Frankford. Delaware
19945.

METAL Locators, Free catalog. dollar-
saver certificate. Detector. Room 1161-S
1%2 W. Arrellaga. Santa Barbara. Calif.
93101

BUILD YOUR OWN DENSITOMETER WITH S&M
SUPERSENSITIVE PHOTO METERS AND SAVE $$$$$

Use the A-3 or Model 102 as a DENSITOMETER to find the highlights
and shadow densities of your negatives and the correct paper for
printing. A must for all serious photographers . .
information: Mr. W. Brown, Dept. EE11/73, SCIENCE & MECHANICS
Instruments Div., 229 Park Ave., S., New York, N.Y. 10003.

Write for more
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EARN HUNDREDS
OF

DOLLARS MORE!!

with the S & M Model A-3 Super-
sensitive DARKROOM METER

Use your A-3 Meter with
dial lights to become a
darkroom PRO. It is easy to
use at the enlarger with
the %& in. high EASEL probe
to determine accurate ex-
posures for B & W or color
photography.

Use your A-3 to improve
your darkroom skills; to
eliminate waste of prints,
chemicals and time; to in- §8 ; 5
crease  productivity and .y oom guesswork
earnings by HUNDREDS OF disappears when the
DOLLARS. A-3 i1s there

Use your A-3 with the STANDARD probe as a
STUDIO LIGHT METER. Features? Four sensitivity
ranges; EV-EVS-LV settings; ASA settings from 3 to
25,000; f/stops from 0.7 to 90; exposure times from
1/15,000 sec. to 8 hours.

Use your A-3 as a densitometer to find the “'base-
plus-fog' density, high-light density, shadow density
and density scale of your negatives. Then select the
CORRECT paper for your printing. WE EXPLAIN HOW!
Other applications? Ground-glass, slide duplication,
photomicrography and MORE!

This battery-powered Meter uses plug-in probes.
It is supplied here with the probe of your choice, 4
inch diameter exposure computer, carrying case and
manual. This is your opportunity to use one free for
10 days without obligation. Mail the coupon today.

F.ﬂ.......‘

SCIENCE & MECHANICS
Instruments Division, Dept. 360
229 Park Avenue South

New York, N.Y. 10003

Send the S & M Darkroom Meter with probe in-
dicated, computer, case and manual. Complete
instructions supplied to make your own densi-
tometer. If not satisfied, | may return the Meter
within 10 days for a complete refund.

(Add 10% for Canadian and Foreign orders;
N.Y.C. residents add 7% for sales tax.)

[] Darkroom Model A-3 @ $79.95
Standard probe; Easel probe;
Mini-probe. [1 Send more information

B% in. diameter Standard probe @ $7.50
% in. high Easel probe @ $7.50

[] 3 in. diameter Mini-probe @ $7.50

ECheck or money order enclosed, ship ppd.
Company Purchase Order attached.

NAME

ADDRESS

CITY.

STATE ZIP

Prices subject to change without notice!
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(Continued from page 95)

month indication for December, you will re-
quire an additional switch, an additional
transistor, two diodes, and two resistors, as
shown in the schematic.

Adjustments. There are only two adjust-
ments: R6 controls the brightness of the
display, and R1 determines clock accuracy
during battery operation. Adjust brightness
control R6 to your liking. A good way to
adjust R1 is to listen to WWYV and discon-
nect the clock from the power line for one
minute at a time. Depending on whether
the clock is then slow or fast after recon-
necting it to the power line, you turn RI
one way or the other.

The clock assumes that all months have
31 days, so don’t forget to advance the date
indication on February 28 (or 29 if it’s Leap
Year) to March 1, otherwise you’ll wind up
with February 31, which is a pretty unlikely
date! Do the same thing with April 30,
changing it to May 1, and so on with June,
September, and November. | |

Those Little Gadgets . . .
Continued from page 63

about 5 grams.

Record Changer Maintenance. Assuming
that you have spotlessly clean records, that
the Static Demon is kept at bay, your stylus
is clean and tracking at the proper pressure,
all you need to worry about is the condition
of your changer and associated amplifier
system.

If your prized records don’t sound the
way they once did although they appear to
be in excellent condition, you may be experi-
encing trouble with your turntable drive
system. It's a simple matter to check the
turntable speed by means of a stroboscopic
disc and a small neon light, as shown. If
the appropriate band of markings on the
turntable is turning correctly at 33 rpm,
disc will appear to stand still; if the mark-
ings drift more than just a little, your turn-
table drive system needs servicing. Do not
attempt to use the strobe disc to check for
wow because the markings on the disc are
not imprinted accurately enough for this, and
the hole in the disc may be slightly off
center; thus you may be diagnosing wow
when there is none.

A much better way to test for possible

. wow, rumble, flutter, hum, stereo spread and

separation, speaker phasing and channel

ELEMENTARY ELECTRONICS
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identification, frequency response and effici-
ency of cartridge/stylus tracking is to use 2
test record. Either of the records shown in
the photo serves this purpose quite well.
But whatever record you use, bear in mind
that it is extremely difficult to make a per-
fect test record for sale at the prices you
would be willing to pay. So use a little
common sense when you evaluate your hi-fi
system with these records. Where you seem
to detect a fault—and especially if it appears
to be a marginal fault—use some other test
method if possible to verify your suspicions
before you junk your system and blow
hundreds of dollars on a new system that
may be no better than what you have now.

Another salient point: before using the
test record, give it an anti-static treatment
if it appears to be charged, and certainly
do not use it until it is clean. To test for
the presence of static charge, even when
there is not much dust on the record, hold
the disc close to but not actually touching
your forearm. The hairs on your arm will
stand up and wave around if the record is
charged. Ladies who will not admit to hav-
ing hair on their arms will feel a definite
electronic “breeze.”

Only in this just-mentioned way should
you allow record maintenance to become
a hair-raising experience. If your record
cleaning process becomes so complicated
that the hairs on the back of your neck
rise just at the thought of preparing a record
for playing, you are going overboard in the
quest of perfection. Keep your records clean,
but don’t let this objective lead you to disc-
ochondria—obsessive concern about sick
discs. [ ]
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FOR THOSE WHO NEED WEATHER INFORMATION

REALISTIC

“Talking Barometer”

INSTANT
WEATHERADIO

S A S o7
s e
Y L VI

Get latest reports & emergency info
from the National Weather Service
VHF station in your area' Pre-set
controls & unique "Play-Bar” for
instant listening at the touch of a
finger. Telescoping antenna. Battery
powered. Palm sized simulated rose-
wood cube —ideal for desk. den or
deck. Made only by Realistic. sold
only by Radio Shack at 2000 stores
nationwide. Price may vary at indwvidual stores.
s Now Broadcasting: Akron. Anchorage. Astoria. Dr.. Atlanta. Atlantic City. Baltimore.
Boston, Brownsville, Butfalo. Chareston. SC.. Chicago. Cleveland. Corpus Christi,
Dalias, Oenver, Des Moines. Detroit. Eden. Md.. Erie, Eugene, Or.. Eureka. Ca., fon
Worth, Galveston, Hiio. Honolulu, Hyannis, Indianapoiis, Jacksonville. ansas City.
Lake Charles. Los Angeles. Maui, Miami. Milwaukee. Minneapolis. Mobile, Monterey.
New Bern. NC.. New London, New Orieans, New York, Norfolk, Dxnard, CA., Panama
City. FL.. Pensacota. Phare, Tx.. Phoenix. Portland. Me.. Portland. Or.. Sacramento,

Salt Lake City. San Diego. Sandusky. San Francisco. Savannah, Seattle, Seward. St
Joseph, St. Louis, Tampa, Washington. W. Paim Beach, Wichita, Wilmington, NC.

Pre-Set Controls

i

Touch—It's ON

Touch —It's OFF

"oy Radio fhaek

- —
| 234§
| T ar oo e
g P.0. Box 1052, Fort Worth, Texas 76107 :
| Piease PRINT Clearly. (J Send FREE ‘74 Catalog. |
Name Apt. # :
| Street |
| City |
IState ziol L T T 1 1
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EXPERIMENTER |

International EX Crystal and EX Kits

OX OSCILLATOR

OX OSCILLATOR Crystal
controlled transistor type.
Lo Kit 3,000 to 19,999 KHz
Hi Kit 20,000 to 60,000
KHz (Specify) $2.95
MXX-1 TRANSISTOR RF
MIXER A single tuned
circuit intended for signal
conversion in the 3 to 170

MHz range. Lo kit 3-20
MHz. Hi kit 20-170 MHz.
$3.50

SAX-1 TRANSISTOR RF
AMP. Amplifier to drive
MXX-1 mixer. Lo kit 3-20
MHz. Hi Kit 20-170 MHz.

$3.50
PAX-1 TRANSISTOR RF
POWER AMP. A Single
tuned output amplifier to
follow the OX oscillator.
3,000 to 30,000 KHz $3.75

EX CRYSTAL

$395

EX CRYSTAL Avallable
from 3,000 KHz to 60,000
KHz. Supplied only in HC
6/U holder. Calib. is
*+.02% when operated in
International OX circuit
or its equivalent. {Specify
frequency) $3.95
BAX-1 BROADBAND AMP.
May be used as a tuned
or untuned amplifier in
RF and audio applications
20 Hz to 150 MHz. $3.75

INTERNATIONAL

CRYSTAL MFG. CO, INC.
10 NO. LEE ® OKLA. CITY. OKLA. 73102

Write for FREE Catalog

CIRCLE NO. 30 ON PAGE 17 OR 103
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CB Coffee Break

Continued from page 64

intermix of equipment with various services.

Naturally, no proposal is ever accepted at
face value. At the time we go to press the
FCC is soliciting comments from all phases
of the communications industry regarding
Class E CB. Some of the FCC’s interests
are in the area of expediting communica-
tions, others seek to avoid the problems
common to Class D. For example, the FCC
has requested opinions concerning automatic
station identification built into the equip-
ment; in this manner even the total novice
will be assured of proper station identifica-
tion; at a specific time interval the station
will be automatically identified. The FCC
has also asked for opinions on recommend-
ed receiver characteristics to avoid the con-
dition of continuous upgrading. A specific
level—a high level—of performance will be
designed into the Class E system and all
equipment will meet the requirements.

On the other side of the coin the FCC is
interested in Class E’s effect on Class D;
the feasibility and desirability of phasing out
Class D, or perhaps phasing out the per-
sonal or business usc of Class D in favor of
the survivors’ use. For example, if all busi-
ness operations were moved to Class E all
23 channels in Class D might be available
for personal use.

Regardless of the final determination on
the uses and allocation of the Class E chan-
nels, the FCC is firmly determined there
will be no repetition of the Class D viola-

“Terrific! Just what I always wanted
for our 2-room efficiency—an intercom.”

ErLeEMENTARY ELECTRONICS
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tions such as “working skip.” The FCC has
requested comments on the feasibility, de-
sirability and legality of equipment confis-
cation under certain conditions of illegal
operations.

Class D Hangs On. Naturally, no one need |

worry about an immediate shift to Class E,
or obsolescence of present class D equip-
ent. If the wheels of justice grind slow,
the wheels of the FCC grind even slower. If
previous history of “FCC studies” serve as
an indicator of action, you’ll have depreciat-
ed or “used up” many a Class D transceiver
before you’re literally pushed into Class E.

Though Class E does not loom in the
immediate future it is still exciting to think
that the vast potential of Class E has come
about directly through the efforts of Class
D CBers. Until Class D, few of those in
power seriously believed two-way radio
equipment should be put in the hands of
the untrained common-folk, people with lit-
tle or no training or experience in electronic
technology. And most certainly, no one be-
lieved the commoners would get two-way
radio without stiff licensing requirements.
But class always tells; while there have been
flagrant violations of the Class D rules, and
we most certainly have our share of odd-
balls and misfits, the average Class D CBer
has proven not only that the typical tax-
payer is capable of efficient operation of a
two-way radio system, but also that he is
entitled to the advantages of the new tech-
nologies offered by Class E.

Just as Class D was the wave of the fu-
ture of the 1950’s. so too will Class E be the
wave of the future of the 1970’s. |

Hey Herb

Continued from page 65

nel, but it’s a rock-bottom cost way to improve
stereo sound. Mairix recordings sound quite
good through a Dynaco decoder. The instru-
ment arrangements (in the four corners) aren’t
usually what the record producer intended. but
most listeners find it pleasant: some think it’s
spectacular and some just don’t care for it. It's
like anything else in this world. Try it, you
might like it.

HEY HERB: | have been using an outdoor,
weatherproof speaker in the back yard and I'd
like to change to something that will really de-
liver high fidelity sound. Is there any reason |
can’t use something like an AR7a or ADC 404
if | place it in a waterproof box which I'll open
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Radio Shack Presents the
Private Intercom You Use
Like a Phone!

2-Station Home
by or Office System

1 Palr

(. ]

Or Wall

For Desk

Our exclusive Realistic® Telephone Intercom offers
the utlimate in convenience, reliability AND value!

Instant two-way conversation between rooms.
offices—or even indoors to outdoors! Easy set-up.
connecting cable and batteries included. Each
station has signal button and a unique battery
saver that shuts off power when not in use.
Stylish handset with base and “long distance”
coiled cord looks great on desk, table or wall
mounted. A private “phone’ system that beats all
others for the price! Sold only by Radio Shack at
2000 stores in all 50 states

*Price may vary at individual stores

—F3£A LISﬂQ
@adm ‘fhaek 57 !
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|
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only when | want to use the speaker?

Yowre on the right track for barbecue hi-fi,
but I think the excess outdoor humidity, not to
forget extreme temperature range, will cause
the woofer cone to deform, possibly shifting
the voice coil so it rubs—producing a raspy
sound. Since the speakers you have in mind are
small to begin with, why not simply mount a
handle on the speaker (s), install an outdoor
shelf and move the speaker (s) outdoors when
needed. An ordinary phone plug and jack will
provide an easy though secure connection for
the connecting wires.

HEY HERB: Since CD-4 records contain fre-
quencies as high as 45 kHz, how can the sig-
nals be properly reproduced by ordinary hi-fi
equipment, which is specified to only 20 kHz?

Somewhere along the line you have lost track
of how CD-f works. The signals from the phono
pickup, which do extend to 45 kHz, are fed into
a special demodulator which uses the ultrasonic
signal (s) to create four distinct outputs with a
20-15 kHz frequency range. The main amplifier
receives signals only in the 20-15 kHz range,
there is no ultrasonic signal passing through the
main amplifier. If you use a CD-4 demodulator
accessory with a 4-channel amplifier the acces-
sory’s output is 20-15 kHz. You only have
to worry about the input to the demodulator;
for this reason the turntable’s output cable must
be replaced with low-capacity shielded cables
to avoid attenuating the ultrasonic signals be-
fore it get to the demodulator. Once the signal
is in the demodulator, you've no further prob-
lems. [ ]

Jolly Roger

Continued from page 68

The volume balance between the BCB and
VHF reception is as good as the user de-
cides to make it as long as both signals are
relatively strong. As would be expected with
any type of radio, either BCB or VHF, bal-
ance is almost impossible if one of the
two signals is relatively weak.

The VHF model can accommodate crys-
tal frequencies up to 12 MHz apart; the
UHF model (which we did not test) can

accommodate frequencies up to 24 MHz.
Frequencies outside the specified band-
widths are received with reduced sensitivity.
Summing Up. The Jolly Roger JR-1is a
real winner. It is particularly attractive to
CB’ers involved in REACT programs, auxil-
lary police and firefighters, and just plain
folks who want to keep on top of all the
action, who want to relieve the boredom
between calls by listening to the BC radio.
The Jolly Roger JR-1 complete with a
line-powered power pack is priced at $79.95.
Crystal certificates are $5.00 each. For ad-
ditional information circle No. 63 on the
reader service page. ]

Antique Radio Corner
Continued from page 78

THRS will be happy to help you get started.
Write to the President and enclose a SASE.
Atwater-Kent Mfg. Company. As I prom-
ised last time, I have some interesting infor-
mation for you from an advertising brochure
published by Atwater Kent in 1929,

The Atwater Kent factory comprised two
identical plants situated in Philadelphia,
Pennsylvania. When building 1 was com-
pleted it was the largest radio factory in the
world. When building number 2 was com-
pleted the total floor space covered 32 acres.
This was an area greater than 28 football
fields side by side.

Atwater Kent operated one of the most
self sufficient radio factories in the world. In
this plant all the screws, nuts, and binding

102

posts were turned out. All the knobs, sockets,
coil forms, and other parts were molded,
transformers and coils were wound and com-
pleted, sheet metal was stamped, pressed,
and spun to the shapes necessary for radios,
steel panels, table model cabinets, and speak-
er housings were fabricated. Here the cadmi-
um and nickle plating was done, as was the
baked enameling for control panels.

One out of every ten employees was an
inspector, and each receiving set was sub-
jected to 752 visual and electrical tests before
it was shipped.

Dayton Ham Convention. 1 had heard that
one could pick up old radios at ham radio
conventions. I also had heard that the Day-
ton, Ohio ham convention had the largest
radio flea market in the United States. So on
April 28 I went to the Dayton Amateur
Radio Convention. The parking lot had cars
with license plates from many states, some
were from the east coast. I was amazed that
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READER
SERVICE PAGE

e The Editor of ELEMENTARY ELEC-
TRONICS offers readers an easy way to get

additional information about products and
services advertised in this issue. Also, if you
would like more information about any new
product mentioned in our column “Hey,
Look Me Over,” it’s yours for the asking.
Just follow the instructions below and the
material you requested will be sent to you
promptly and at no cost.

® The coupon below is designed for your conven-
ience. Just circle the numbers that appear next to
the advertisement or editorial mention that inter-
ests you. Then, carefully print your name and ad-
dress on the coupon. Cut out the coupon and mail
to ELEMENTARY ELECTRONICS, Box 886, Ansonia
Station, New York, N.Y. 10023. Do it today!
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COD PRACTICE SET & TAPES

TG-34 KEYER: Code practice set
used to reproduce signals pre-
viously recorded on inked paper
tape. Variable speed motor, key-
ing osciilator with speaker &
phone jack. Power required: 115
V. 50/60 cyc. Comes in portable
carrying case: 15 x 10 x 10”.
Wt.: 40 Ibs. Prices—FOB, Lima: Used, serviceable: $24.95
Checked: $29.50

15 TAPES TO A COMPLETE PRACTICE SET:

#1 thru #4 cover different groups #9 12WPM Coded /Gr.
of wide space fetters 1 Tact/Mess,
#5 Wide stpace numbers and

WPM Numhers & letters
#‘7 TWPM Numbers & letters

10

11

12 17

1% 28
#*8 10WPM Codod Groups of 5 15

it HBHE

pPowerful electronic detector finds buried
gold, silver coins, etc. Write or call for
free catalog. nealer inguiries

invited.

Financing Avaiiable

Phone day - night (713) 682-2728
ELCO, Dept.o- 58

CIRCLE NO. 12 ON PAGE 17 OR 103

“LISTEN IN" TO POLICE - FIRE RADIO.CALLS IN YUUR CAR'

WORKS with ANY CAR—Portable or HOME
RADIO! Just PLUGS in—No wiring—3
minute hookup! Switeh instantly from
regular to ALL POLICE-FIRE-EMERGEN-
CY-COMMERCIAL-TAXICAB-STATE-CITY-
GovV'T 2 way Radio calls in YOUR AREA
DUAL-HI-LOW BANDS—36/50- 175
MHX OVER a MILLION Radio Cars/stauons
SE  Everywhere—Anytime—alw work
SEND 0NLY$2 00 cash Ck M. 0) and pay post.
man $9.99 plus CODéJSU! or send
$11.99 for gpd Del in USA. COMPLET ready to use with in-
structions. ear service Warranty— AY MONEY BACK
TRIAL (if letnrl) AMAZING OFFER good only by mail—
WESTERN RADIO Dept. BE-11, KEARNEY, . ©68Ba7

CIRCLE NO. 13 ON PAGE 17 OR 103
- 36¢.per
tube

tube ORDER FREE

IF NOT SHIPPED
IN. LOTS OF 100 - !N 24 HOURS!

4219 E . UNIVERSITY AVE. SAN. DIEGO, CALIF.-92105

CIRCLE NO. 17 ON PAGE 17 OR 103

q;é' Send For *4‘
CORNELL'S
New Color

Catalog
48 Pgs. New Items

Fight Cancer
with a checkup
and a Check

AMERICAN
» CANCER
SOCIETY
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(Continued from page 102)

people would drive that far, but when I
reached the flea market area I knew one rea-
son why they were there. There were several
acres full of cars, trucks, and station wagons.
There was much WW II surplus, commercial
test equipment, tubes and yes, there were
antique radios, horn and cone speakers,
tubes, meters, test equipment, and you name
it, it was there and for sale.

Everything was inexpensive except the old
radios and horn speakers. Tubes went as low
as 25¢ each, while used 201A’s were $1.00
each. A 3-inch Pilot TV receiver was priced
at $60.00 and was still there when I left. The
asking price for a 5-tube Dayfan was $80.00
with no takers. An Atwater-Kent cone
speaker was priced at $5.00 which I felt was
a fair price.

I met four collectors there that had cor-
responded with me and later found two more
letter writing friends were there. The flea
market covered so much ground I probably
missed other antique radio collectors who
were there. If you live within driving dis-
tance of Dayton, Ohio I recommend that you
visit the Ham Convention. Who knows I
may meet you there next year.

Private Radio Museums. It is surprising
how many antique radio collectors have pri-
vate radio and wireless museums where they
have their collection on display for enjoy-
ment by fellow collectors. Some museums
consist of a room in their home, or in some
cases they will build a special building to
house their collection.

Visits to private museums usually must be
arranged in advance either by mail or tele-
phone. When writing be sure to write at least
one month in advance and enclose a SASE
for a reply. In order to help you plan your
museum stops during your vacation I have
prepared a two page list of private radio mu-
seums with addresses and telephone num-
bers when available. To get your free list
send a long self-addressed, stamped envelope
to Antique Radio Corner, Elementary Elec-
tronics, 229 Park Avenue South, New York
NY 10003.

Next time we will tell you about a private
museum housed in its own building built by
an Indianapolis man. There will also be pho-
tographs of the building and some of the
radios in his collection. There will be a story
about a new use for a burned out radio tube.
We will also have other interesting features
to make the radio collecting hobby more fun
for you. So long till then. [ |
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Radio Shack is Electronic Parts Paradise!

We're “The Parts Place”
for Magazine Projects &

Do-It-Yourself Experiments!

TR

D ARCHER»>

12 VOLT POWER

'CONVERTER
ow
.

Printed Circuit Kit. All you need to
custom-design your own circuits. Two
4% x3" copperclad boards, resist-ink
solvent with pen, 6-0z. bottle of etchant,
layout strips & circles, scouring pad,
1/16" drill bit, 4%2x6%x2%" plastic
etching tank. Safe to use.

Transistor Substitu-
tion Guide. Indis-
pensible for tech-
nicians. Lists up to

45 SR SO UL

eign & domestic.
Also has biasing dia-

15,000 types, for- g

- Tl

12-Volt Power Con-
verter.Converts 120
VAC to 12 VDC. Use
tocharge 12-volt bat-
teries or as a battery
eliminator when
servicing 12 VDC
equipment. Output:
12V at 1.75 amps
continuous, 5 amps
surge. -Blow-

out protected. 1895

Auto Siren Alarm Kit. For 24-
hour protection against would-
be car thieves or vandals. Shrill
alarm sounds if hood, trunk or
doors are tampered with. 6
switches, 2 keys, lock, wire/
hardware included. For

12-voit DC neg. ground. 21%

61012 VDC Inverter.

Converts 6-VDC input

to 12-VDC output.

Dual inputs—6V

neg. & 12V pos. grd.

Output: 12V neg. grd.

at 3 amps. Solid state,

fuse protected. ldeal

for use in VW's,

dune buggies, etc. 1895
Etchant Solu-

tion. Takes cop-

per off perfboard

' without damage

. to the board.

Safe, easy to use.

A “must” for hob-

™ byists, builders &

¥ experimenters.
16 fluid oz. 169

?’,
Hook-Up Wire. Five 100’
coils in assorted colors. Sizes

#18 thru #22. Solid &
Stranded types.

369

»

P

rams, polarities,
g p 100

etc. SPST Magnet Con-

*Price may vary at individual stores

Aluminum
tact Switches. Rated “Mini” Size Fila- “Mini”’ Boxes.
0.5 A at 125 ment Transfor- Lightweight,
VAC. 199 mers. From 6.3V to sturdy. Many
24V.300mA DC sizes avail-
rated. Low as 129 able. Low as 119

|
STORE OR MAIL IN THIS COUPON b
CB, Stereo Hi-Fi, Ham, Kits, Radios, Recorders, Tools, More! }
|

|

|

|

I

i Name Apt. #

| Street

I City State Zip
e e e ————— -l

Over 2000 Stores In All 50 States

Radie fhaek

and ALLIED RADIO STORES
H A TANDY CORPORATION COMPANY

P. 0. Box 1052, Fort Worth, Toxas 76107
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VISTA WAVEFORM GENERATOR KIT

UTILIZING THE NEW 8038 WAVEFORM GEN-
ERATOR IC PRODUCES SIMULTANEOUS SINE,
SQUARE AND TRIANGULAR WAVEFORMS.
OUR VISTA KIT CONTAINS ALL NECESSARY
ELECTRONIC COMPONENTS TO BUILD A 20 TO
20,000 HZ GENERATOR.

8038 WAVEFORM GENERATOR IC—PC BOARD
FOR GENERATOR PC BOARD FOR A.C. POWER
SUPPLY—POWER TRANSFORMER DATA SHEET,
APPLICATION NOTES AND ASSEMBLY GUIDE
$14.95 COMPLETE SEND FOR FREE CATALOG.

PHOTOLUME CORPORATION
118 EAST 28 ST NEW YORK NY 0016

CIRCLE NO. 7 ON PAGE 17 OR 103

WRITE

NOW FOR C G E E ' S
BIG SPEAKER CATALOG
1001 BARGAINS IN

SPEAKERS PARTS-——TUBES—HIGH FIDELITY
COMPONENTS—RECORD CHANGERS—
Tane Recorders—K:ts—Everyth:ng in Electronics
1901 McGee Street, Kansas City, Missouri 64108
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Pictorial Guide to Tape Recorder Repairs by
Forest H. Belt. Included in this all-in-one hand-
book are home tape decks; reel-to-reel stereo
decks; mono and stereo cassettes; 4-channel
(quadraphonic) machines; push-to-talk open-
reel dictation recorders; the new Dolby system;
small portable cassettes; mono, stereo, and 8-
track auto players; tape splicing instructions,
and degaussing. With this practical volume, any
technician should be able to repair any tape ma-
chine by referring to the appropriate section in

Piciovial Guida ¥
Yape Boecorder

HBRphirs

By bewat W, dew

Soft cover
256 pages
320 photos
4 $495

the book, followmg the pxcture -guide, and end
up with a fast, successful repair, including elec-
tronic testing after mechanical repairs or adjust-
ments have been completed, Get all the facts
direct from the publisher, Tab Books, by cir-
cling No. 65 on Reader Service Coupon.
Handyman Guide. If youre a reasonably
competent do-it-yourselfer, there is a new book
youw’ll want to know about—Electrical Repairs
and Projects for the Handyman, by the editors
of Mechanix Illustrated and available from
Arco Publishing Company. The text begins with
basic fix-it information and includes a wide
variety of interesting, useful projects. The chap-
ter on designing and constructing outdoor light-
ing systems has some great ideas for decorating
your garden and patio with lights, which look
marvelous and afford your family the protection

Hard cover
112 pages
$3.95

of well-lighted surroundings. The special section
on color TVs can save you a bundle on the cost
of repairmen. There are ideas for burglar alarm
installation, speaker systems for every budget, a
household intercom system and scores of other
projects. Unusually well-thought-out diagrams,
photographs, charts and schematics make the
book especially easy to follow. For the info,
circle No. 67 on Reader Service Coupon. &
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DON'TBUY

UNTIL YOU BUY

A COPY OF...

AutoFacts Keeps on Scoring for Consumers!

Dan Carrigan of New Orleans La. writes—

“] have to let you know how grateful my wife and 1
are to your publication. We just ordered our first
new vehicle and got a great deal thanks to
AutoFacts! Armed with the specific cost
information we did battle with local dealerships.

I found that just showing the manager my
AutoFacts book had an amazingly disarming effect.
When all was said and done we had saved $/010
from the quoted price of the first dealership we
consulted. Keep up the good work—we appreciate
vou!”

’ signed/Dan Carrigan

SPECIAL BONUS FOR AUTOFACTS READERS!

“* How to get a new car for only $125 over dealer’s cost.

Through the United Auto Brokers’ Car/Puter organiza-
tion, you can take delivery, without delay, of a brand
new car for just $125 over cost. Your purchase includes
freight and pre-delivery service. You take delivery of a
new car of your choice from a local dealer and you get
the same new car warranty and service as if you had
paid full list. Car/Puter's 48-hour computerized service
that helps you make the best new car deal on your own.
* Certain limited production or specialty models priced
higher. Some foreign models not available.

A NEW CAR
OR LIGHT TRUCK

AhL COMESTIC MODEL CARS AND LIGHT TRUCKS
AL OPTIOMAL EQUIRMENT

|| ANY NEW CAR | | wHAT YOU SHOULD.
FOR ONLY 1 KNOW ABOUT i
$135 OVER HSURANCE
WHOLESALE | || AND FINARCING

‘. .. valuable for the consumer in the
market for a car. Car/Puter’s
AutoFacts lists the ‘dealer’
(wholesale) costs of new cars with all
optional exfras itemized and of many
used cars. For comparison shopping
or nitty-gritty haggling—invaluable.”
—from The New York Times

Book Review

AutoFacts—
»* makes you a smarter buyer!

»” can save you up to $1000!
v helps tailor your purchase
to your pocketbook!
v~ tells you whether you're
being offered a good deal or not!

NOW ON ALL LEADING NEWSSTANDS

If you prefer, complete and mail this coupon
to Car/Puter's AUTOFACTS, Davis Publica-
tions, 229 Park Avenue South, New York,
| New York 10003.

[0 Send 1974 New Car Yearbook and Buying
Guide. Payment enclosed of $1.50 plus
25¢ for postage and handling.

[J Send AUTOFACTS 1974 New Car Prices
l edition. Payment enclosed of $1.50 plus
25¢ for postage and handling.

NOTE: Write publisher for bulk rates. Add
$1.00 per issue for orders outside Continen-
| tal U.S.A. and Canada.

NoveEMBER- DECEMBER, 1973

[J I prefer a full year's subscription of four
issues (1974 New Car Yearbook and
Buying Guide; 1974 New Car Prices edi-
tion; 1974 Spring/Summer New Car Prices
edition; Spring/Summer 1974 Used Car
Prices edition).

$6.00 for full subscription is enclosed.

name (please print)

address

state zip  DX-AFX
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KEEP THIS EQUIPMENT AND PUT YOUR
HANDS TO WORK MAKING MONEY

Phiico-Ford Air Conditioner (6,000 BTU~—7Y2 Amps). Install and enjoy
this brand new air conditioner in your own home. Use it as your testing
laboratory. Keep it when yaou complete your training.

dh/

LA
p a1l

( 5 Refrigerant Test Instruments. *'K-D"'

I e } UNL | instruments mark you as a profes-

sidnal, even while you're learning.

HE A N : Housed in handsome, sturdy case.

REFRIGERATIC
| \J

Circuit Multitester,

- i d Solderi it. troub
Tube-Bending and Soldering Outfit helps you spot trouble Proto/Challenger Hand Tools. Preferred by

Everything you need to bend, cut in electrica!l circuits = \ 7 :
flare, couple, solder and ciean of air conditioners, professionals in the fieid. Your complete outfit
refrigerant tubing. refrigerators, etc. is housed in professional’s metal tool ng.

Let ICS send you a free ‘‘Demonstration Lesson'' that could start you on the road
to success in this rewarding career field. Mail the attached card or coupon today.

You need experience using this kind of equipment to  (where trained technicians now get anywhere from
really make money as an Air Conditioning, Heating - $3.25 to $7.00 an hour*). Or open a shop of your own
and Refrigeration specialist. ICS will give you that and earn even more, working full or part-time.

experience. In the privacy of your own home, during  Get started now. Just mail the postpaid card (or cou-
your spare time. And when you complete your train-  pon below) for your free “Demonstration Lesson" and
ing, all this equipment will be yours to keep—at no free Career Guidance materials. There's no cbligation,

additional cost. So you can start using it on the job  of course. *Refrigeration Service Englneers Society
l_'YES, send me full details plus a free “‘Demonstration Lesson" International Correspondence Schools
that could start me on the road to success as an Air Con- II:S Scranton, Pennsylvania 18515 |

ditioning, Heating & Refrigeration specialist. { understand

I
I that | am under no obligation. WAB85S : .
Note: Check below only if you prefer to receive '
I Name Age free information about these related career fields. i
! = ; - -
Address Apt. No. [0 Efectronics [JEngineering [J Electrician
| e [J FCC License [J Automotive Mechanics I
| City O CATV/MATV [JTV Servicing/ Repair |
— — [JCommunications/Broadcasting
| State - Zip [3 Check for special information, if 16.or under. }

e e e — i ——— . e )T

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL. APPROVED FOR VETERANS TRAINING. APPROVED FOR FEDERALLY INSURED LOANS,
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KEEP THIS EQUIPMENT AND PUT YOUR

HANDS TO WORK MAKING MONEY

(o)

25” Motorola Quasar iI¢
Color TV.

Get experience
handling a name-
brand, profession-
ally built set—
and, a: the same
time, enjoy your
favorite TV shows
in full color on a
huge 25-inch
screen. Famous
Motorola ""Works
tn A Drawer”
model lets you
slide out the main
chassis from front
of cabinet for easy
study, adjustment
or repair. And it's
yours to keep—at
no additional cost
--when you com- 0

plete your training,

Convergence Generator, High Volt-
age Probe, and Hex Alignment
Tool. For perfect TV tuning.

5o e ot ™

Electronic Measurement Lab, he Ips you
make the right repairs, quickly and effi-
ciently. Includes fully assembled HEATHKIT
Oscilloscope and EICO Volt-Ohm Milliameter.

TV Training Lab, for testing, evaluating circuits and systems. Start
earning money repairing TV's, radios, hi-ti's, etc., even while you learn.

Let ICS send you a free ‘“Demonstration Lesson’’ that could start you on the road
to success in this rewarding career field. Mail the attached card or coupon today.

You need experience using this kind of equipment to
really make money as a TV Repairman. ICS will give
you that experience. In the privacy of your own home,
during your spare time. And when you complete your
training, all this equipment will be yours to keep—at
no additional cost. So you can start using it on the job

(where trained technicians now get anywhere from

$3.50 to $6.50* an hour). Or open a shop of your own,

and earn even more, working full or part-time.

Get started now. Just mail the postpaid card (or cou-

pon below) for your free ‘“Demonstration Lesson” and

free Carezr Guidance materials. There's no obligation.
*U.S. Labor Department

rYES, send me full details plus a free *'Demonstration Lesson'’ International Corresgondence Schools .
‘ that could start me on the road to success as a TV Service ":3 Scranton, Pennsylvania 18515 '
| and Repair specialist. | understand that | am under |
no obligation. AAB86S  Note: Check below only if you prefer to receive
|I Name - D Age free information about these related career fields. :
[J Electronics ]CATV/MATV []Engineering
| Address — Apt. No. (O Electrician ] Computer Servicing |
l City - - [0 FCC License (] Communications/ Broadcasting l
T [QAir Conditioning, Heating & Refrigeration
Ls_tati ... . __ _. Zip [ Check for special information if 16 or under.
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL. APPROVED FOR VETERANS TRAINING. APPROVED FOR FEDERALLY INSURED LOANS
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What loo many

t)rou)ni ncj"

GOLDEN EAGLE

Mark Ill SSB/AM

We sincerely appreciate the flood
of orders for our Golden Eagle Mark
i1l SSB/AM base stations., but we
cannot build our Gplden Eagle Mark
{1l SSB units fast 2nough to match
your demand. Th¢ Golden Eagle's
precision performance continues to
be dependent upon time-consuming
craftsmanship —we cannot and we
will not sacrifice our exacting pro-
duction standards just to increase
our sales.

We're sorry for any delivery delay
you may have experienced. It is not
the fault of your Browning fran.
chised distributor. Your patience will
Miss Goldie Eagle be rewarded when you receive your
Golden Eagle Mark 11l SSB — because
there's nothing in the world like it!

1269 UNION AVENUE

laboratories inc. | LACONR, NEW HAMPSHIRE 03246
TELEPHONE (603) 524-5458
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