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COMPARE. You'll find—as have tens of thousands
of NRI graduates—that NRI training gives you more
value than any other home-study Electronics school.
From the delivery of your first lessons in the remark-
able NRI Achievement Kit we send you on enrolling,
to “bite size" easily-read texts carefully programmed
with custom-designed training kits . . . NRI can't be
beat. Text for text, kit for kit, dollar for dollar—your
best home-study buy is unquestionably NRI. (And
NRI training costs you less than one semester’s tuition
at most colleges.)

Get a Faster Start with NRI's
New, Exciting Achievement Kit

The day we receive your enroliment application we
mail out your new NRI Achievement Kit. This attrac-
tive starter kit is an outstanding, logical way to help
you get an easier, faster start in the training of your
choice. It is the first of a number of special training
aids developed in the NRI laboratories to make your
adventure into Electronics exciting, meaningful. What's

in it? Your first group of lesson texts; a rich, vinyl
desk folder to hold your material: the industry’s most
complete Radio-TV Electronics Dictionary; valuable
reference texts; lesson answer sheets; envelopes; pen-
cils; pen; engineer’s ruler; even postage. No other
school has anything like it.

Learning Becomes an Absorbing
Adventure with NRI Training Kits

Electronics comes alive with NRI training kits. What
better way to learn than by doing? NRI pioneered and
perfected the “home lab" technique of training at
home in spare time. You get your hands on actual
parts to build, experiment, explore, discover. NRI in-
vites comparison with training equipment offered by
any other school. Begin now this exciting program
of practical learning. Whatever your need . . . what-
ever your education . . . there's an NRI instruction
plan for you, at low tuition rates. Get all the facts.
Fill in and mail the postage-free card today. NA-
TIONAL RADIO INSTITUTE, Electronics Division,
Washington. D. C. 20016

Join the thousands who gained success with NRI

“I average $150.-3170. a month in spare
time fixing radio and TV sets, and plan
to start my own full-time business. I
wish it were possible ro tell every man
f the wonderful opportunities.”” WIL-
| LIAM L. KING, Yoakum, Texas.

“Many thanks to NRI for the Electronics
training 1 received. I hold a First Class
FCC License and am employed as a
studio and master control engineer/tech-
nician _with KXJ/B-TV.” RONALD L.
WOOD, Fargo, N. D.

“I am a Frequency Coordinator for the
11th Naval District. The course 1 com-
pleted was priceless in my work. I was
a blue collar worker, now I am a white
collar worker.” JOHN 1J. JENKINS, San
Diego, Calif.

“I am a Senior Engineering Aid at Litton
Systems, in charge of checkout of mag-
netic recording devices for our computers.
Without the help of NRI I would still be
working in a factory.” DAVID F. CON-
RAD, Reseda, Calif.
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Pick your field of ELECTRONICS

NOW NRI OFFERS

YOU 10 WAYS TO

TRAIN AT HOME IN SPARE TIME

Any training—if it is to be worth your time and
money — must give you the knowledge and the
skills you seek, the knowledge and the skills em-
ployers want. That's why NRI puts emphasis on
providing a choice of carefully developed training
plans in Electronics. NRI now offers you 10 ways
to train at home . . . 10 ways to meet the challenge
of today's job market by training with NRI for
a career in Electronics, for part-time earnings, Or

TELEVISION-RADIO SERVICING

Complete training from basic funda-
mentals of electricity to home enter-
tainment equipment. You learn to
fix radios, hi-fi and stereo sets,
black-and-white and color TV, etc.
A profitable field full or part-time.

INDUSTRIAL-MILITARY ELECTRCNICS
From basic principles to computers.
A comprehensive training plan that
teaches you the fundamentals  then
takes you into such modern-day
miracles as servos, telemetry, multi-
plexing, phase circuitry, other sub-
jects.

COMPLETE COMMUNICATIONS®
Designed to teach and provide fou
with actual practice in operation,
service and maintenance of AM, FM,
and TV broadcasting stations. Also
covers marine, aviation, mobile ra-
dio, facsimile, microwave, radar.

FCC LICENSE®

Specifically designed short course
to prepare you for your First Class
FCC Radiotelephone License exami-
nations. You begin with fundamental
Electronic principles, advance to
required subjects covering equip-
ment, procedures.

MATH FOR ELECTRONICS

A brief course for engineers and
technicians who need a quick review
of essential mathematics used in
industry, communications, in gov-
ernment jobs. Basic arithmetic re-
view, short.cut formulas, modern
digital number systems, much more.

simply for developing a new. fascinating hobby.
The proof of the quality of NRI training plans is
in its record of tens of thousands of successful
graduates and the reputation NRI holds throughout
the Electronics industry. Move ahead now in this
exciting, growing field. Select the training plans of
most interest to you and mail the postage-free card
today. NATIONAL RADIO INSTITUTE, Elec-
tronics Division, Washington, D. C, 20016.

BASIC ELECTRONICS

A concise caurse to teach modern
Electranic terminology and compo-
nents. A wea'th of practical, useful
information to help you better
understand the field, give you some
technical knowledge. For anyone
who wants a basic understanding
of Radio-TV Electronics.

ELECTRONICS FOR AUTOMATION

Not for beginners, but for men with
some fundamental knowledge of
Electronics who want an under-
standing of Automation in present
use. Covers process control, ultra-
sonics. telemetering and remote
control, electromechanical measure-
ments, other subjects.

AVIATION COMMUNICATIONS®
Prepares you to install, maintain,
service aircraft communications
equipment. Covers direction finders,
ranges, markers, Loran, Shoran,
Radar, landing systems, Earn your
First Class FCC License with Radar
Endorsement.

MARINE COMMUNICATIONS®

Covers transmitters, direction find.
ers, depth Indicators, radar, sonar,
other equipment used on commer-
cial ships and pleasure boats. Pre-
pares you for First Class FCC Li-
cense with Radar Endorsement.

MOBILE COMMUNICATIONS®

Learn to install and maintain mobile
equipment and associated base sta-
tions. Covers transmitters and re-
ceivers usec by police and fire
departments, public utilities, con-
struction firms, taxis, etc. Prepares
for First Class FCC License.

*NOTE: You must pass your FCC License exams (any Communications course) of

NRI refunds in full the tuition you have paid.

Our 50th Year of Leadership in Electronics Training nr l

January, 1965
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...that's what | thought until | found out about CREI”
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to study advanced electronics to put myself in line for

a better job. Thought I couldn’t do it without quitting my

job and going back to school. But then my supervisor told

me about CREL I’ve had two salary increases since I

emrolled—and my company recognizes the value of this

education,”
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electronics who are moving ahead with the help of CREI
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Readers

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

Receivers for BCB DX

B “Broadcast Band DX—Getting Started” (Novem-
ber, 1964) was most interesting, but technically mis-
leading. A double- or triple-conversion receiver, or use
of a preselector with a receiver, offers no advantage in
BCB reception, DX or otherwise. The main purpose
of double and triple conversion is to reduce spurious
response due to image signals. Since the i.f. frequency
of a BCB receiver is an appreciable percentage of the
received signal, the image ratio is high and multiple
frequency conversion is not necded. A preselector adds
sensitivity and image rejection to a receiver. Sensi-
tivity, low signal-to-noise ratio, is accomplished by
reducing the noise generated within the receiver itself.
Since radio noise below a minimum of 2 mc. is deter-
mined by atmospheric disturbances and man-made

static, the signal-to-noise ratio of a receiver cannot be
improved by preselection. The two most important
considerations for BCB DX'ing are a well-designed
antenna system and an accurately calibrated receiver

with high i.f. selectivity.
Wittian F. DoHERTY, Electrical Engineer
Sacramento, Calif.

Yes and no, Bill. Ves, if. sclectivity is important,
and no, the purpose of double conversion here is not
just to reduce image signals, although this is impor-
tant at higher frequencies. The selectivity of an i.f.
amplifier depends on its frequency—for example, a
50-kc. i.f. amplificr with four tuned circuits is roughly
2.16 kc. wide at 60 db down, while a 455-kc. if. amp
with the same number of tuned circuits is about 16 ke.
wide at 60 db down. The 85-kc. i.f. of the BC-453
described in the article is about 6.5 kc. wide at ~60 db,
@ considerablc improvement over a single-conversion
receiver with @ 455-kc. i.f. The term “preselector” (a
preamplifier with selcctivity) was loosely used in the
article; we would prefer “preamplifier” or just “r.f.
amplificr.” Regardless of the term used, a well-designed
one will improve the signal-to-noise ratio (and hence
the sensitivity) of am inexpensive BCB receiver with
mixer input, and possibly that of some older com-
munications receivers.

We Get Tears In Our Ears ...

B The reader who wrote that England does not and
never did own the Sandwich Islands is only partially
correct, as is the Letters Editor (“Letters from Our
Readers,” October, 1964). A small portion of the land
on which the Captain Cook Monument now stands was
either given or sold to England many years ago. The
land is located on the west side of thé island of Hawaii
on the shores of Kealakekua Bay, the site where Cook
was killed. From time to time, British ships visit the

"$59.957

Must be an import”

It's the Cadre C-60!”

Not an import—not a toy—a full fledged 100 milliwatt transceiver with all the features

found in units selling at $20 to $50 more.

Here’s the tremendous value you get in the new Cadre C-60. Two crystal-controlled channels.
Sensitive superhet receiver (1 microvolt). Powerful transmitter that delivers over 70 milli-
watts to the antenna. Features: AGC, earphone jack, speech clipping, high impact plastic
case, telescoping antenna. Includes channel 11 crystals. Uses standard penlight cells or
special rechargeable nickel-cadmium batteries. $59.95.

FOR GREATER RANGE—The Cadre C-75 1.5 watts, 2 crystal-controlled channels. $99.95.
See Cadre CB transceivers and the new Consort FM Wireless Microphone. For free catalog, write:

¥ . A R ES  Industries Corp,, Commercial Praducts Div., Endicott, N. Y,
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A New Electronics Slide Rule
with Self-Training Course

Why didn’t someone think of this before?

Here's a great new way to solve electronic problems accurately
easily. The Cleveland Institute Electronics Slide Rule is

the only rule designed specifically for the exacting requirements
of clectronics computation. It comes complete with an illus-
trated Self-Training Course consisting of four lessons . . .cach
with a short quiz you can send in for grading and consuliation
by CI1E's expert instructors. With this personal guidance, you'll
soon be solving complex electronics problems in scconds while
others still struggle along with pad and pencil

Here's what Mr. Joseph J. DeFrance, Head of the Electrical
Technology Dept., New York City Community College, has
to say about it:

| was very intrigued by the ‘quickie” electronics problem

SATISFACTION Warranty

The Electronics Slide Rule with Self-Training
Course is available only from Cleveland Institute

of Electronics, and is covered by CIE’s exclusive

“Satisfaction Warranty.” Order it now use it
for ten full days. Then, if you're not completel
satisfied, you may return the Slide Rule with Self
Training Course and CIE will refund full payment

Jonuory, 1965

solutions. It is an ingenious technique. The special scales
should be of decided value to any technician, engincer,
or student. The CIE slide rule is a natural
See for yoursclf. You will learn how to usc special scales to
solve problems dealing with reactance, resonance, inductance,
AC and DC circuitry, etc. And, as an added bonus, you can
use this high-quality rule for convzntional computation, 100.
This all-metal Slide Rule is a full 10" long and is made to
our rigid specifications by a leading manufacturer of measur-
ing instruments. Slide Rule, Self-Training Coursc and hand-
some lop-grain leather carrying case all yours for just
$14.95. Cleveland Institute of Electronics, 1776 E 17th St.,
Dcpartment PE-104, Cleveland, Ohio 44114

SEND COUPCON TODAY

to: Cleveland Institute

of Electronics
1776 East 17th St., Dept. PE-104 . Cleveland, Ohio 44114
Please send me your Electronics Slide Rule with Self-Training

|
|
|
|
|
|
Courseand top-grain leathercarryingcase.i amenclosing$14.95. 1
(If not fully satisfied after 1 0-day trial, CIE will refund payment.) :
|

|

|

|

|

|

fr——————————————

Name.
(Please Pant)
Address = County.
City State Zip
A leader in electronics tralning ince 1934
————————————————————————— —
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FULLY EQUIPPED FOR
IMMEDIATE OPERATION
ON ALL 23 CHANNELS

mobile and base station
AM TRANSCEIVER

The satisfaction you get from CB--ing with the
new Cobra CAM-88 is a richly rewarding everyday
experience. It’s rugged, handsome to have in your
car or home base—and it operates like you want it
to—for personal, professional or business 2-way
communications in the 27 mc Citizens Band.

Outstanding Features

e Fully-Equipped for Immediate

23-channel Transmit and Receive
® Double Conversion Superheterodyne Recelver
e Transistorized 117V AC/12V DC Power Supply
e Maximum Talk Power
¢ Deita-Tune Fine Tuning
® Squelch Control and Standby Switch

o llluminated Dual-Purpose Meter
Power-in (Receive)—Power-out (Transmit)

o Modulation Indicator

e Plug-in Microphone

» Convertible for Public Address

Carefully engineered design makes the Cobra com-

pletely reliable and easy to operate. Completely self-
contained. No additional crystals needed. $ 21495

See your Distributor or Write for Bulletin No, 641-P

B & K/MARK

DIVISION OF DYNASCAN CORPORATION
1801 W.BELLE PLAINEAVE.-CHICAGO, ILL. 60613

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 123 Grand St., New York 13, U.S.A,
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Letters
(Continued from page 6)

Captain Cook Monument to clean and maintain it.
Cry, Letters Editor, Cry!

Roy S. BLACKSHEAR

Honolulu, Hawaii

Thanks for the intcresting information, Roy, though
that last sentence begins to remind us of the song
entitled: “I Get Tears In My Ears From Lying On My
Back While Crying Over You!" Readers who missed
P.E’s venturc into the subject of the Sandwich Islands
are referred to '‘Electronics Primer,” August, 1964.

Circuit Boards for the FM-TV Booster

B The circuit board for the FM-TV Booster (“An

Easily Built FM-TV Booster,” November, 1964) is

available only from a single source, and you neglect-

ed to include the circuit template in the article. If we
wanted to assemble kits, we would purchase kits.

Joun T, Waspr

Fort Belvoir, Va.

B What good is a construction article if the printed-

circuit board is too small to be seen clearly? T could

make my own printed circuit if you would include a
clear, full-size drawing—not just a photograph.

M, GILBERT

West Hempstead, N.Y.

Apparently there gre more printed-circuit fans than
we anticipated. For those who would like to etch their
own PC boards, we arc making available same-size
photostats of the FI)M-TV Booster board al 50 cents
a set. Write to: Editorial Dcpartment, Printed Cir-
cuits, PopvLAR ELECTRONICS, One Park Avenue, Ncw
York, N. Y. 10016. In the future, we will make cvery
offort to include same-size layouts for PC de-it-your-
self’ers. °

Auto Radio Conversions

B The suggested use of old auto radios for DX’ing
the BCB (*'Broadcast Band DX—Getting Started,”
November, 1964) was interesting. The 117-volt a.c.
power supply arrangements can be simpler, however,
if the car radio has the usual nonsynchronous vibrator
and rectifier tube. In this case, all that is needed is

TYPICAL AUSO RADIO

-

L)
Frautary

\ignaton
TRANSFORWEA

mece rign
T eE

||H

a filament transformer with a voltage equal to the
radio’s original working voltage—6 or 12 volts—and
with a current rating that equals or exceeds the radio’s
battery drain current (usually 6 or 7 amperes for a
6-volt set, hzli that for a 12-volt set). Connect

POPULAR ELECTRONICS




NOW

from KLH ...

The Model Seventieen

If you know what it takes to build a
fine speaker system, you will truly
appreciate KLH’s new Model Seven-
teen. Here is a speaker that delivers
a quality of performance we believed
unattainable at a price we considered
impossible just a few years ago. At
$69.95*, the Seventeen brings together
all of the know-how, all of the ad-
vances in speaker design which KLH
has pioneered in the past several years.

Model Seventeen is an 8 ohm, full-
range, two-way, acoustic suspension
loudspeaker system. It has a 134”
direct radiator tweeter with elasto-
meric suspension and a 10”7, long-
excursion woofer, The enclosure is
handsome oiled walnut — 1134”W
x 2334”H x 8%4”D. The Seventeen

is field serviceable. The grille cloth
can be changed in a snap. The LCR
crossover network is designed as an
integral part of the system and
permits an increase or decrease of 2.5
db in the high frequency level without
acoustical ‘shelving’. The Seventeen
has, by far, the lowest harmonic dis-
tortion in the bass of any speaker in
its price range.

But no description of the Seventeen,
no matter how detailed, can tell you
how it sounds. You’ve got to hear it.
Only then will you be able to under-
stand what an unusual achievement
the Seventeen is, in high performance
at low cost. The Seventeen is at your
dealer’s now. Listen to it. We think
youwll agree it’s the breakthrough
speaker of the year.

*Suggested relail; slightly higher on the west coast.

e
e
.

s

KLH RESEARCH AND DEVELOPMENT CORPOEATION
30 CROSS STREET, CAMBRIDGE 89, MASSACRHUSETTS
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Letters
(Continued from page 8)

the secondary of this transformer between the battery
lead and chassis, remove the vibrator, and ground to
the chassis one of the terminals on the vibrator socket
that connects to the vibrator transformer primary (see
diagram). The vibrator transformer then steps the
filament voltage up to the required B-plus.
CHARLES ErwiNn CoHN
Clarendon Hills, 111,

Good idea, Chuck. We modified your diagram slightly
to include the switch shown within the dotted lines.
It breaks the conncction to the vibrator, making it
unnecessary to remove it when using a.c. power. A
fip of the switch then makes it possible to revert
to battery power. We showed a full-fledged d.c. sup-
ply in the article, as it can be used to power acces-
sories like a Q5’er, as well as any type of radio.

Why, Why, Why?

I 1t seems that a very large number of tube and bat-

tery voltages are 6.3 volts. Why not 5 or 10 or some
other voltage?

TuoMmas S. BRACKIN

Rockaway Township, N.J.

We dunno, Tom, unless it’s because the lead-acid stor-
age cell, original power source for tube-opcrated radios,
puts out about 2 volts. The most common battery
configuration for many years was three cells (ask any
gas station attendant) which put out 6.3 volts under
no load when fully charged. Try building a 5-volt
lead-acid battery!

Speaker System for $2.64

M I just finished “A Hi-Fi Speaker System for $7.617

(March, 1964), but used an 8” speaker in a bigger box

instead of the 614”7 unit specified. All I can say is

“wow!” Oh yes, I paid just $1.98 for the speaker, re-
ducing the cost by $4.97.

GREGORY PIETRUC}IA

Chicago, Il

Since you don’t claborate on that “wow,” Greg, we’ll
assume that you have either the world’s best—or the
world’s worst—3$2.64 spcaker system.

CB Dilemma—Comments

B There is a legal and logical answer to the dilemma
(“The CB Dilemma—A Solution,” November, 1964).
The FCC has . . . permitted the unlicensed use of
transmitters with an input to the final stage not ex-
ceeding 100 mw. With some ingenuity and good re-
ceivers, these transmitters could be the answer to all
the unhappiness . . . Think it over. And leave the in-

. centive in amateur radin. I don’t want to see Project

OSCAR and competent hams forced to accept the
QRDM and lack of incentive that would result . .. Your
neck, sir, is out—temptingly far—and 1 admire your

courage.
Mikg JaquisH, W4W]JH
Tullahoma, Tenn.

H 1 believe you could find a lot of backing for moving
the CBers to 148 mc. and giving the Technician Class
hams 11 meters. This should make everyone happy.
Ep DisTeL, KOTTV

Lakeland, Minn.

B Let's find out if they (CB'ers) can clean up their
own house before we get carried away and invite them

Join America’s Fastest Growing Industries
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bands with large

Police, Fire,

348A
Complete

$34.95

Transistorized, direct-
ly tuneable converter.
Powered with self-con-
tained mercury cell.
Excellent sensitivity
and stability. Designed
for car, home or porta-
ble receivers.

NEW - - by KUHN

AM/FM VHF RECEIVER

New model now covers 26-5¢ and 88-174 MC in
eight overlapping] calibrated

with full vision djal.
New circuitry. High sensxtivit{y.
Ideal for listening to Aircraft,
C Amateur, or [EW
other signals as well ag regular : )
FM broadcast stations. Complete-
ly self-contained with headphone
juck for private listening.

AIRCRAFT ¢ POLICE ¢ FIRE

3538 $59.§5

inc. FET

315-8
5-54 MC

$17.95

115-160 MC
$18.95

Converts home or car radios
receive Fir:

W Ban yDO
should be ordered for 33-47
MC, 40-562 MC, 26-30 MC 9-
13 MC, e .mybeld:&ted
for transistorized car radios.

w ds. a0
'{)o'ge ;‘déustfnto ln-nnlc&;t t115-

Order today or send for free catalog on full line
of converters and receivers for every application.

20 GLENWODOD

CINCINNATI 17
OHID
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Letters
(Continued from page 10)

into someone else’s home. According to one FCC offi-
cial with whom I had a discussion on communications
problems. the only solution to the dilemma is for per-
sons using the Citizens Radio Service to demonstrate
a complete knowledge »f the regulations and a desire
to conform to them . . .
R. C. WHITE
Redondo Beach, Calif.

M . .. Just suppose we start turning over some of our
highways to people who do not care to pass a driving
test. Or why not granr cveryone a college degree re-
gardless of whether he goes to college or not? Are you
in favor of the manufacturers furnishing free equip-
ment to this special group of private citizens since
they should have something for nothing . .. ?
MaperLL B. Revyorns, K4AAO
Huntsville, Ala.

B \We. the members of the Miami Amateur Radio
Club, wish to disagree with the solution proposed to
the CB dilemma . . . We would like to request that
any box-top, green stamp. something-for-nothing li-
cense not be referred to as amateur or ham radio . . .
Miasi AMATEUR Ravio Crus

Miami, Okla,

And still. the CB Dilemma persists.  For more

thoughts on the subject, sce page 64

Out of Tune

LA

Zener Receiver Muter (August, 1964, page
88). Diodes DI and D2 have a zener voltage
of about 3.9 volts each. Long before this
voltage is reached, most receivers will block
—not mute. Also, forward current in one
diode prevents zener action in the other.
It’s back to the TR switch we go.

Electronics Metal Quiz (October, 1964, pages
75 and 95). Due to an oversight, “Nichrome”
was not credited as the registered trade-
mark of the Driver-Harris Company.

Sick? Let a Computer Do the Diagnosis (Nov-
ember, 1964, page 47). The mathematician
in the lower right photo was called ‘“Mr.
Kirkpatrick.” He is actually Mr. Lawrence
Fitzgerald. Our apologies to both gentle-
men.

Prolong Projector Lamp Life (November,
1964, page 60). The power-handling capa-
city of the negative-temperature coefficient
resistor mentioned in the text is inadequate
to handle the load placed on it by a projector
lamp. Use of a “Surgistor,” such as Wuerth
Type 8050-4 (250-400 watts) or Type 8035-5
(300-500 watts), is recommended to prolong
lamp life. .

12 POPULAR ELECTRONICS
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CIRCUITS AT HOME $ 95
with the Deluxe
PROGRESSIVE RADIO “EDU-KIT/'® 26

A Practical Home Radio Course

Now lnclude' % No Knowledge of Radio Necessary
: i S L + No Additional Parts or Tools Needed

# SQ. WAVE GENERATOR % EXCELLENT BACKGROUND FOR TV
# SIGNAL TRACER :
* AMPLIFIER * SCHOOL INQUIRIES INVITED Training Elctrenics Technicians Since 1946
A SIGNAL INJECTOR . 3
* CODE OSCILLATOR % Sold in 79 Countries FREE EXTRAS

YOU DON’T HAVE TO SPEND SET OF TOOLS
HUNDREDS OF DOLLARS FOR A RADIO COURSE SOLDERING IRON

T Ut otiers Yu an outstanding PRACTICAL WOME RADIO COURSE ai a ELECTRONICS TESTER
rock-bottom price. Our Kit is dosllned to train Radio & Eilectron PLIERS-CUTTERS
use of the most modern methods ot home training. You will VALUABLE DISCOUNT CARD
tion pract e and servicing. THIS IS A COMPLETE RADIO COUR pe F € OF MERIT
You learn how to bulld radios, using regular schematics; how to wire and solder ERTIFICAT M
ina pvoleuional manner; how to service radios. You will work with the standard type of TESTER INSTRUCTION MANUAL
punched metal chassis as well as the latest deve.opment of Printed Circuit chass HIGH FIDELITY GUIDE o QUIZZES
You vtlll learn the bnic principles of radio. You will construct, study and work with TELEVISION BOOK ¢ RADIO
RF and A nd rectifiers. test equl . vou will learn TROUBLE-SHOOTING BOOK
'an;d“bl::ail'::;ul':‘odo.“'llnaln:m:hz Oro‘rt.ulv:. cm:eTOscula!:v. voul s‘: d 'ari practice MEMEERSHIP IN RADIO-TV CLUB:
r Y rogressive $ignal Tracer, Progressive nal Injector, Pr r °
fresslve Oynamic Radio & Electronics Tester, Square Wave Generator and the accompany- CONSULTATION SERVICE o FCC
ng lnstrudloﬂal material.

tencoe 4 4

AMATEUR LICENSE TRAINING
You will receive tralning for the Novice. Technician and Oﬂlcral Classes of F. C c. R-dlo e PRINYED CIRCUITRY
ansmitte:

Amateur Licenses. You will build Receiver, Tran

ohc'lllmol.. signai Tra'c'er'ar;d :llnll ‘l’nj'ecto' 'clv.clgnl :cnldrl Al d
will receive an excellent bac l'roun or television, an ronics.
Absolutely no previous knowledge of radio or science is required. The u A
the product of ing and engineering exrerlence. 'l’h Edu-K e SER JICING LESSONS
Electronics and Rad worth ny Nmes the Iovt
price you pay. The Signal Tracer alone is worth more than the nvlce o! the kit. You will learn troub.e-shooting and
professional Radio Technl n. servicing in a progressive manner. You
will practice repairs on the sets that
THE KIT FOR EVE RYONE you construct. You will learn symotoms
ang uuu:dz'n tro:able Il‘|“h?:l";. p'?::: s
ou do not need the siightest background Ees and bu:klrounds hlvo tuc:rn'ully AnCHCarguacios Sy oupw
&) use the ofessional Signal Tracer, the
:t:';‘a’dl.?‘ o.c" sclen:c. Wh::’:lzly: ara Imcr tle “Edu' u""‘“! ’r"n.' lnleclor ."g" e d{namh‘-
want an interestin, obby, a well ym carelully desllned =
Dusiness of 3 Job with & future, you wili fin You cannot make a'mlnake. The L Eu-NIT i ';”:,','." lin d::",:“','.'y.?'f:;.;. Yor
the ":du Kit’'* a worth-while Investmen allows you to teach yourself at your own Tour eiends and neighbors, and oarge
thousands of individuals of al rate. Mo Instructor is necessary. Lo wnieh  wilt tar exceed the price of

PROGRESSIVE TEACHING METHOD fﬁ;hﬁz{?‘%':‘i{i‘.’ﬁ'y‘“&'&'kﬁf'ﬂ“
The Progressive Radio ‘‘Edu-Kit’’ is the foremost educational radio Kit in the world,
ROM OUR MAIL BAG

and is universally accepted as the standard in the field of electronics training. The **'Edu-
Hit** uses the modern educational principle of ‘’Learn by Doing.'' Therefore you construct,
learn schematics, study theory. practice trouble shooting—all in a closely integrated pro-

J. Staaitis, of 25 Popiar Pl., Water-

n., writes: °'i have renalud

and made

gram dsigned to provide an easily-iearned, thorough and interesting background in radio.

You Begin by examining the various radio parts of the ‘‘Edu-Kit.’’ You then learmn the
function, lhewy and wiring of these parts, Then you budld a simple radio. With this first
set you wi enlor listening to regu ar broadcast stations. I'arn theory, practice testing
and trouble shootin, he. a more advanced radio, learn more advanced theory
and techniques. Gradually, ner, and our own rate, you will
tind yourseif co«“ructln: more advanced muliti-tube radlo clrcuns. and doing work like a

o T
o
Included ln thc S EdueK ourse are Receiwver, fransmitter, Code Osciliator, illnll
Tracer, Square Wave Benera'or and $ignal injector Circults. These are not un leu onal
 exper radio circuits. constructed by means of professional
wlrlnl and soldering on meul chassis, nllu the new method of radio construction known
as ‘‘Printed Circuitry.’' These circuits operate on your regular AC or DC house current.

THE “EDU-KIT” IS COMPLETE

ou will recelve all parts and instructions necessary to bmld twe my different radio and
elec!ronlu circuits. each guaranteed to operate. Qur Kits conta hes, tube sockets, vari.
able, electrolytic, mica, ceramic and paper dlelectrlc condensers. reslstorl. tie strl
hardware, (ublnl. nunched melal chassli. Instruction Manu als, hook-up wire, solr.
0ils. trols and switches, etc.
In addlﬂon. you vecefve Prlmed clvcun materlals. Includlnl Printed Circuit chassis,

Ben valerio, P. O. Box 21, Magna,
Jtah: ‘‘The Edu-Kits are wonderful. Here
1 am sending you the questions and also
the answers for them. I have been in

lme. Also
feel proud ol becomin. a member of your

Radlo-'l" |.. shu". 1334 Monroe Ave,.
Huntingten, Va.: ‘“‘Tnought | would
u a le\v ey

t into the swing of 30 qulckly. ‘l’he
g:‘whle shootIn ‘ est er that comes with
the Kit §s really swell, and finds the

ie, If there Is any to bo 'nund .

™7 77 "UNCONDITIONAL MONEY-BACK GUARANTEE™ -
| [ PRINTED CIRCUITRY | || .
' ORDER FROM AD-RECEIVE FREE BONUS

At no increase in price, the “Edu-Kit" i
now.lncludes Prlntodehc'uitry. You build RADIO & TV PARTS JACKPO™ WORTH %15
a Printed Circuit Signal Injector, a

unique servicing Inltrument that can de-
tect many Ra nd ‘I'V tronbleﬁ This
of radio

construﬂion I; now becoming popul
in commercial radio and TV sets. |

[0 Send *“*Edu-Kit’' postpaid. i enclose fuli payment of $26.95.
{0 Send ‘‘Edu-Kit”* C.0.D. | will pay $26.95 plux postage.
O Rush me FREE descriptive literature concerning ‘*Edu-Kit."”

A Printed Circuit is a d Name.
chassis on which has been deposited a
conducting wmaterial which takes the Address.

place of wiring. The various parts are
moroly plugged in and soldered to ter-

.m"z:.’.'::.‘;.ﬁ!?.."'z‘.',’c.':.,:.".:.f’z":..:'.:'.‘::; PROGRESSIVE ‘’EDU-KITS’’ INC.

of this subject is a necessity today for {ATT: S. GOODMAN, M.S$. in ED., PRES.)
anyone interested in Electronics. 1186 Broadway, Dept. 632D, Hewlett, N. Y.
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MOVING?

ATTACH LABEL HERE

If you've recently changed your address or

plan to in the near future, be sure to notify
s at once. Place magazine address label

e and print your new address below.

NEW ADDRESS:

Name
PLEASE PRINT
Address
City State Zip

PLEASE FILL IN MOVING DATE BELOW:

If you have any other questions about your subscription be
svre to include your i dd, label when writing vs.

Mail to: POPULAR ELECTRONICS,

Portland Place, Boulder, Colorado 80301

Get Your First Class Commercial

F.C.C. LICENSE

QUICKLY!

Career opportunities in communications
electronics are almost unlimited. Prepare
now. Let Grantham train you—by corre-
spondence, or by classroom and laboratory
instruction. Get your first class commercial
F.C.C. license in as little as 3 months, or at
a slower pace if you prefer. Then, continue
in more-advanced electronics training if you
wish. Diploma awarded. Our catalog gives
full details.

Learn how our training can prepare you
for your F.C.C. license; write or telephone
the School at any one of the teaching divi-
sions listed below, and ask for “Catalog 53.”

Grantham School of Electronics
1505 N. Western Av., Hollywood, Cal. 90027
(Phone: HO 9-7878)

408 Marion Street, Seattle, Wash. 98104
Phone: MA 2-7227)

3123 Gillham Road, Kansas City, Mo. 64109
( Phone: JE 1-6320)
818-18th St., NW, Washington, D.C. 20006
(Phone: 298-7460)

14

BREAKTHROUGHS

Brief news flaskes on recent important
developments in the field of electronics

® A simple, effective radar technique for check-
ing whether or not radio programs beamed be-
hind the Iron Curtain are reaching their targets
—and for determining the best frequency and
antenna to use for a given target—has been re-
vealed by Dr. Robert B, Fenwick of Stanford’s
Radioscience Laboratory. The technique is
based on the fact that a short-wave signal,
strongly propagated by the ionosphere over a
one-hop path, returns as a weak echo over the
same path back to the transmitting site. Time
and frequency changes and bounce angle of
the received echo then make it possible to cal-
culate the source of the echo. Confirmation of
the effectiveness of the method was achieved in
tests between Munich and Istanbul—a distance
of 1000 miles. Under favorable conditions, short
pulses 2.5 kc. removed from the main frequency
of a Voice of America transmitter in Munich
were received back in Munich after being moni-
tored in Istanbul . . .

® Color TV tubes 100 percent brighter than
those produced in the past may be a possibility
if a new red phosphor developed by Westing-
house finds widespread use. Currently, the
brightness of the green and blue phosphors used
in color tubes is limited so these colors will not
outweigh the red; this places a limit on overall
screen brightness. The new red phosphor, com-
posed chiefly of two rare earths, yttrium and
europium, will end the problem, it is claimed . . .

® An ultra-sensitive electrocardiograph which
detects and records signals from an unborn
heart, providing evidence of fetal life as early as
the twelfth week of pregnancy, is being pro-
duced by The Magnavox Company. So refined is
the unit that it detects the microvolt pulses com-
ing from each beat of the fetal heart. By means
of these tiny signals, fetal life can be shown even
in the absence of fetal heart tones or sounds.
The machine can be used to diagnose multiple
pregnancies—twins, triplets, or even quad-
ruplets—as well as for normal maternity care,
adding to its life-saving potential . . .

® An amazing computer that operates entirely
by compressed air has been developed by Univac
Division of Sperry Rand Corp. Although the ex-
perimental fluid-operated digital computer has
only a four-word memory and is completely non-
electronic, it incorporates all basic computer

(Continued on page 20)
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You can get additional information
promptly concerning products advertised
or mentioned editorially in this issue

] Circle the number on the coupon below which corresponds to
the key number at the bottom of the advertisement or is incorpo-
rated in the editorial mention that interests you.

2 Add up your total number of requests and fill in the box in the
upper right-hand correr of the coupon.
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Why Fred got a better job...

I jaughed when Fred Williams, my old high school
buddy and fellow worker, told me he was taking a
Cleveland Institute Home Study course in electronics.
But when our boss made him Senior Electronic Tech-
nieian, it made me stop and think. Sure I'm glad
Fred got the break. . . but why him . .. and not me?
What’s he got that I don’t. There was only one
answer . . . his Cleveland Institute Diploma and his
First Class FCC License!

After congratuliting Fred on his promotion, I
asked him what gives. “I’m going to turn $15 into
$15,000,” he said. “*My tuition at Cleveland Institute
w&s onfy $15 a month. But, my new job pays me
$15 a week more . . . that's $780 more a year! In

twenty years . . . even if I don’t get another penny
increase . . . I will have earned $15,600 more! It’s
that simple. I have a plan . . . and it works!”

What a return on his investment! Fred should have
been elected most likely to succeed . . . he’s on the
vight track. Se am 1 now. I sent for my three free
books a couple of months ago, and I'm well on my
way to Fred's level. How about you? Will you be
ready like Fred was when opportunity knocks? Take
my advice and carefully read the important infor-
mation on the opposite page. Then check your area
of most interest on the postage-free reply card and
drop it in the mail today. Find out how you can
move up in electronics too.




How You Can Succeed In Electronics
. . . Select Your Future From Five Career Programs

The “right” course for your career

Cleveland Institute offers not one, but five different
and up-to-date Electronics Home Study Programs.
Look them over. Pick the one that is “right” for you.
Then mark your selection on the reply card and send it
to us. In a few days you will have complete details . . .
without obligation.

1. Electronics
Technology

A comprehensive program
covering Automation, Com-
munications, Computers, In-
dustrial Controls, Television,
Transistors, and preparation
for a 1st Class FCC License.

2. First Class
FCC License

If you want a 1st Class FCC
ticket quickly, this stream-
lined program will do the
trick and enable you to main-
tain and service all types of
transmitting equipment.

3. Broadcast

Engineering

Here’s an excellent studio
engineering program which
will get you a 1st Class FCC
License and teach you all
about Program Transmission
and Broadcast Transmitters.

4. Electronic

Communications

Mobile Radio, Microwave,
and 2nd Class FCC prepara-
tion are just a few of the
topics covered in this “"com-
pact’ program . . . Carrier
Telephony too, if you so
desire.

5. Industrial Electronics

& Automation

This exciting program in-
cludes many important sub-
jects such as Computers,
Electronic Heating and
Welding, Industrial Controls,
Servomechanisms, and Solid
Statie Devices.

An FCC License . .. or your money back!

In addition to providing you with comprehensive train-
ing in the area indicated, programs 1, 2, 3, and 4 will
prepare you for a Commercial FCC License. In fact,
we're 80 certain of their effectiveness, we make this
exclusive offer:
The training programs described will prepare you
for the FCC License specified. Should you fail to
pass the FCC examination after completing the
course, we will refund all tnition payments. You
get an FCC License . . . or your money back!

CIE's “AUT0-PROGRAMMED "’ method helps you
learn faster and better

Cleveland Institute uses the new programmed learning
approach. This “Auto-Irogrammed” method presents
facts and concepts in small, easy-to-understand bits . . .
reinforces them with clear explanations and examples.
Students learn more thoroughly and faster through this
modern, simplified method. You too will absorb . . .
retain . . . advance at your own pace.

Free nationwide job placement service . .. for
lite, for every CIE graduate

Once enrolled with CIE, you will get a bi-monthly
listing of the many high-paying interesting jobs avail-
able with top companies throughout the country. Many
Cleveland Institute students and graduates hold such
jobs with leading companies like these: American Air-
lines, American Telephone and Telegraph, General
Electric, General Telephone and Electronics, I1BM,
Motorola, North American Aviation, New York Cen-
tral Railroad, Raytheon, RCA and Westinghouse.

Electronmics is a fast moving, dynamic industry
...Cleveland Institute keeps you current

The Electron Bulletin is CIE’s bi-monthly digest of new
developments in the world’s tastest growing industry.
As a CIE student, you will get a free copy throughout
your training to keep you up-to-date on Masers, Lasers,
Solid State Devices, and other new inventions.

73O Full accreditation .. . your assurance of
a.k. =2/ competence and integrity

Cleveland Institute of Electronics is accredited by the
Accrediting Commission of the National Home Study
Council. You can be assured of competent electronics
training by a staff of skilled electronics instructors.

Your Future In Electronics Is
Up To You. Make It A Brighter One.
Mail Reply Card Today.

Cleveland Institute of Electronics

January, 1965

Dept. PE-25, 1776 E. 17th St., Cleveland 14, Ohio
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The two best answers
to maximum range
on Citizens Band ...

i« Aygain
CLR?2
/'/ Designed
/ for Optimum

Performance

~—

FIRST

CHOICE

FOR BASE
STATION

. -~

/—_'/ -
Only Hy-Gain’s CLR2 has the electrical
and mechanical design characteristics required
to attain maximum omni-directional perform-
ance from your Base transceiver.

B Voltage-Fed % Wavelength Radiator

B Fuit Ya Wave Non-Droop Radials

B Fully Grounded Installation

B Uncompromising Mechanical Reliability

FIRST 28

CHOICE }
FOR U
|

MOBILE

for preferred
|  high-on-vehicle
[ mounting

| W New Hy-Q Solid
State Loading Coil

Only Hy-Gain Toppers

offer top loaded de- | B 23 Channel
sign..acknowledged Broadband
by every authoritative Performance
reference todeliversu- | B Lifetime

perior performance.

Roof Mount - Deck Mount

Adjustable Tuning
B Rugged Mechanical
Reliability
Cowl Mount - Fender Mount

For optimum performance...maximum reliability
...specify Hy-Gain antennas and accessories
...built to serve you best!
For full particulars, write for Catalog 200.

HY-GAIN ELECTRONICS CORPORATION
8492 N.E. Highway 6, Lincoln, Nebraska
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BREAKTHROUGHS

(Continued from page 14)

components—memory, arithmetic, control, and
input/output sections—and serves to complement
and demonstrate the functioning of its electronic
brothers. Basically, the computer makes use of
the “wall effect”—the tendency of a fluid (either
gas or liquid in this context) emerging from a
jet to flow alongside a wall placed at one side of
the jet. When the jet is directed into the V-
shaped junction of two passages, the passage it
flows through can be controlled by initially di-
recting it into one passage or the other with a
small pufl’ of air. Using this principle, flip-fops,
inverters, and AND, OR, and NOR gates can
be constructed. The operator feeds data and in-
structions to the machine by simply covering
small air jets on the control panel with his
fingers .

® Astronauts on the surface of the moon may
talk to each other and to earth via a ring of
15 communications satellites circling the moon,
according to engineers of ITT Intelcom, Inc.
Because the moon is small, astronauts only a
small distance from each other would be below
the horizon, ruling out line-of-sight radio com-
munications. And because the moon lacks an
ionosphere and atmosphere, modes of propa-
gation familiar to earth would not be possible.
The solution seems to be a series of small moon
satellites . . .

® The strongest continuous magnetic fields yet
generated by man have been produced by scien-
tists at the National Magnet Laboratory using
a giant water-cooled magnet. Fields up to 225 -
000 gauss have been reported by the Air Force
which operates the Laboratory, and by MIT
which operates the Cambridge, Mass., facility.
At peak field, the magnet draws more than 10
million watts of electrical power; cooling re-
quires 2000 gallons of water per minute . . .

® A laser beam may be used to measure “earth
tides™ caused by the moon. Although the moon
sends the earth’s crust, as well as its oceans.
into daily gyrations as a result of gravatational
attraction, the movement is so slight that it
is difficult to measure. Neal D. Newby, Jr., of
North American Aviations Autonetics Division
would take continuous measurements between
two points a few miles apart. A laser beam at
the first point would be directed at a reflecting
mirror at the second. Changes between the
points would alter the frequency relationship be-
tween the outgoing and incoming beams propor-
tional to the movement of the earth’s crust . . .

—\W. Steve Bucon
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There are reasons why
you will want this exciting
book of electronics projects:

® Car Battery Saver e Electronic Stop Watch
® Build a Telephone Beeper @ Plug-In Transmitter Crystal Switch
® 40-Meter Antenna for Small Roof and 67 other great projects...

One Tube Screen Modulator ¢ X-Line Tachom-
eter » Build a Stereo Indicator ¢ Nonsense Box «
Better Model Controle X-Line Chargere Cheater
_ Cord Deluxe » 60-Cycle Repulsion Coil Reso-
= nance Enginee Automatic Safety Flashers Handy
EP Packs 2-Meter Simple Superhets The Signal
Stethoscope ¢ VHF Listener o 2-Tube Superhet
for 80 Meterse Transistorized 6-Meter Converter
o SCR Tester » Multiple Meter Test Set o The
Squealer « Build The Reflectoflex » The Cloud
Sentinel » Sports Car Mike Stand  Boost Box »
Loud Hailer For The Telephone » Extra “Lamp
Handee™» Footpads for Headphonese The Idento-
Minder « AND MANY MORE...

VOGHONFK S HIININIEIdNT IINO¥IIITN]

HERE IS THE MOST EXCITING
COLLECTION OF ELECTRONICS
PROJECTS AVAILABLE ANYWHERE.

Each project is complete with detailed charts, cir-
cuit diagrams, cutaways. photographs, step-by-
step instructions—and each one means hours of

fun and excitement.

If you enjoy the challenge of building useful elec-
tronic devices. .. this is the book for you!

2IFF-DAVIS SERVICE DIVISION, Dept. EEH
589 Broadway, New York, N.Y, 10012

Please rush my copy of the all-new 1965 ELECTRONIC
EXPERIMENTER'S HANDBOOK. My $1.25 (plus 15¢ for
shipping and handling; 25¢ outside U.S.A.) is enclosed.

please print
PE.IS

address
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New
Products

Additional information on products cov-
ered in this section is available from the
manufacturers. Each new product is
identified by a code number. To obtain
further details on any of them, simply
fill in and mail the coupon which appears
on page 15.

“CW”” CODE MONITOR

Galaxy Electronics’ new “CW"” monitor allows
the amateur operator to hear his ‘““fist” by
generating a pleasing audio tone simultane-
ously with the keying of the transmitter. A
tone volume
and pitch con-
trol are pro-
vided. Featur-
ing a stable
transistorized
oscillator and
diode keying
circuitry, the
monitor comes complete with cable and stan-
dard plug for the transmitter jack. It will
operate with all transmitting equipment
having less than 400 volts on the key. A 9-volt
#216 Eveready battery (or equivalent) is re-
quired. Price of the monitor, $29.95.

Circle No. 75 on Reader Service Page 15

FOUR-SPEED REVERSIBLE DRILL

Comparatively low in cost, and featuring re-
versible operation in all four speeds, the in-
dustrially-rated %~ “All Drill” introduced by
Wen Products, Inc., is believed to be the first
of its type in the power tool field. Double
reduction gears and
electronic speed con-
trol are combined to
provide four high-
torque speeds of 630,
730, 2200, and 2400 rpm
with no load. Speed
changes are made
easily with a gear shift
control located con-
veniently on the side
of the motor housing
and the electronic
speed control on the
back of the man-sized handle. A double safety
switch is provided for motor reversing: flip-

22

ping one switch turns off the universal motor,
while flipping the second switch reverses the
drill. The “All Drill” can also be used with al-
most any attachment. Price, $44.95.

Circle No. 76 on Reader Service Page 15

FOUR-CHANNEL PREAMPLIFIER-MIXER

The Model RA-637 transistorized preampli-
fler-mixer available from Olson Electronics
Inc., can be used as a straight preamplifier
for a microphone or magnetic phono car-
tridge, or to mix up to four input signals from

a high or low level source. Each of the four
inputs has a selector switch, and individual
volume controls permit you to blend and mix
the signal as you wish. The Model RA-637 is
equipped with a VU meter and master gain
control, plus bass and treble tone controls.
Price, $39.98.

Circle No. 77 on Reader Service Page 5

(B WALKIE-TALKIE

A 2-watt, 2-channel unit capa- >
ble of covering a 10-mile range
over favorable terrain has been
added to the Lafayette Radio
Electronics line of CB walkie-
talkies. Thirteen transistors and
two diodes are incorporated in
the HA-300. The receiver em-
ploys a superheterodyne circuit
with one r.f. and two i.f. stages,
push-pull audio output, and a
variable squelch control. A spe-
cial receptacle allows an exter-
nal mobile or ground station
antenna to be plugged in. The
HA-300 is supplied with crystals
for channels 10 and 15, recharge-
able self-contained batteries, a
plug-in battery charger, ear- .
phone and leather case. Price, $99.95; two
for $194.95. Extra crystals are $4.50 a set.

Circle No. 78 on Reader Service Page 15

SOLID-STATE STEREO COMPONENTS

Stereo/hi-fi fans will be interested in the
new solid-state component line recently in-
troduced by Electro-Voice, Inc. It includes a
40-watt and an 80-watt stereo control am-
plifier, a 40-watt and an 80-watt stereo FM
receiver, and a stereo FM tuner, all transis-
torized. The two stereo control amplifiers and
the amplifier sections of the two stereo re-
ceivers incorporate a special tone control
circuit: any amount of bass and treble boost
selected by the tone controls is proportionally
reduced as the volume is increased, permit-
ting the user to select any degree of loudness

POPULAR ELECTRONICS



$399.95 $499.95
TRAVEL-PAC MK | DUO COMPACT TRAVEL-PAC MK I
Includes 2 Duo-Comm 120’s
$349.95 2 Leather c:rrying cases
’ q , Batt
Includes 2 Duo-Comm 120’s | Contains 2 Duo-Comm 120's 1 R:c:arrggaiﬁe;am,ies
2 Leather carrying cases 2 Rechargeable Batteries 2 Lape! Microphones
1 Battery charger ) 1 Battery Charger 2 18~ Center loaded antennas
4 Rechargeable batteries 118~ Clip-On mobile Antenna
Attache kit carrying case Attache kit carrying case

Reach the ‘peak’ in PEOPLE-TO-PEQPLE com- tailored to your needs. “Travel Pac” com-

munications instantly. .. anywhere you like munications pay for themselves. If you're on
with a “Travel Pac” communications system the go...specify the communications sys-
...and you can select the system that's tem that goes with you...

Poly-Comm

‘TRAVEL PAC’

o . . . a complete communications
- system that goes from job to job

L

in its own carrying case!!

PoLy s

LAGORATORIES, tNC

88 CLINTON ROAD » WEST CALDWELL, NEW JERSEY « 07007 - TEL: (area 201) 228-2400
CIRCLE NO. 26 ON READER SERVICE PAGE
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New Products
(Continued from page 22)

compensation he wishes. Excellent perfor-
mance characteristics at lowest practical cost
to the customer are claimed. Prices range
from $112 for the 40-watt control amplifier
to $397 for the 80-watt receiver.

Circle No. 79 on Reoder Service Poge 15

FM MULTIPLEX TUNER KIT

The new Scott LT-110B FM multiplex tuner
kit features a silver-plated tuning section for
maximum sensitivity and reliable perfor-
mance, switchable a.g.c. for improved subcar-
rier signal, and front-panel-mounted tape re-
corder output jack. Sensitivity is 2.2 av.;
signal-to-noise ratio, 60 db; harmonic distor-
tion, 0.8%; drift, 0.02¢;; and frequency re-

sponse, 20 to 20,000 cycles = 1 db. The kit
comes in Scott’s special Kit-Pak container,
which acts as a self-contained worktable, and
with a full-color instruction book and Part-
Charts. All critical and difficult sections are
prewired and pretested at the factory. Price,
less than $140.00.

Circle No. 80 on Reoder Service Poge 15

2-WATT-INPUT €B TRANSCEIVE

-

Twenty times more powerful
than most hand-held trans-
ceivers, and weighing only 2%
pounds, Raytheon’s TWR-6
Citizens Band unit features a
full 2 watts input. Two crystal-
controlled channels are avail-
able. The TWR-6 employs 13
transistors, 2 diodes and a
thermistor for reliability and
minimal battery drain. A me-
ter on the side of the set
shows the amount of charge in
the self-contained nickel-cad-
mium batteries, which can be
easily recharged from any
household outlet. Other fea-
tures include an automatic
noise limiter and an adjust-
able squelch. Price, about $119.50. Acces-
sorjes: battery charger, $14.75; carrying case,
$9.95.
Circle No. 81 on Reader Service Page 5

PORTABLE COLOR GENERATOR

In-home color TV servicing is now practical
with the new portable color generator for the
TV technician which is available from B£K

24

Manufacturing Company. Designed to make
possible quick, easy, and accurate conver-
gence and color adjustments, the Model 1240
provides a crystal-controlled keyed rainbow
color display on the TV screen to test color
sync circuits and the range of hue control,

and to align the color demodulators. Suitable
for operation on channels 3, 4 or 5, it connects
directly to the TV antenna terminals. Its r.f.
output is more than 5000 uv. The unit is pow-
er-transformer-operated and line-isolated to
prevent shock hazards. Price, $134.95.

Circle Na. 82 on Reoder Service Poge 5

TRANSISTORIZED ORGAN KIT

You don’t have to be an electronics wizard to
build the Heath Model GD-983 organ (the
simple-to-perform steps require no special
skills, knowledge or tools), and even a be-
ginner can play it. The GD-983, a kit version
of the Thomas
“Coronado” BL-3
organ, has 17
true organ
voices, two full-
size 44-note key-
boards, and a
13-note heel and
toe pedalboard,
range C through
C. Other fea-
tures include:
color-tone at-
tack, repeat and
sustain percus-
sion; reverb; a M-
built-in two-

speed Leslie rotating speaker plus a two-unit
main speaker system which uses 12” speak-
ers; and a new stereo chorus control. The
Model GD-983 comes with a factory-as-
sembled, walnut-finished hardwood cabinet
and matching bench. Price, $349.00,

Circle No. 83 on Reader Service Page 15

ELECTRONIC MARKING KIT

Hundreds of frequently used titles, words,
codes, letters and numerals are preprinted on
dry transfer sheets in a new electronic mark-
ing kit recently introduced by Chart-Pak, Inc.
Images can be transferred to any dry surface,
smooth or rough, flat or curved, simply by
rubbing the transfer sheet lightly with a
pencil, burnishing tool, or ball point pen. Each
“Deca-Dry” marking kit contains thirty 3” x
6” sheets (with wax-free backing) bound in
a hard-cover loose-leaf binder—which comes

POPULAR ELECTRONICS




Turner’s
noise

cancelling

333

TOPS FOR CB

Now you can get a deluxe professional com-
munications microphone for use on CB —
and at CB prices, too. The new Turner Model
333 CB Microphone is also ideal for ama-
teur, marine and all other mobile communi-
cations.

A professional ‘‘noise cancelling'’ micro-
phone, it features the shielded Koiled Kord
that's so long lasting it's used on police cars,
taxicabs, etc. High impéact cycolac case. Voice
response: 300-3000 cps. Just $21.50 list.

") MICROPHONE COMPANY
909 17th Street N,E., Cexdar Rapids, lowa

—
In Canada: Tai-Tel Associates, Ltd., 81 Sheppard Ave., West, Willowdale, Ontasic
Expert: Ad Auriersa, Inc., 85 Broad Street, New York 4, N. Y.

See your Turner Distributor, listed below. He has the 333 in stock.

ALABAMA Decatur MINNESOTA PENNSYLVANIA

Birmingham
Selserronic Supply
CALIFORNIA

Los Angeles
Henty Radio
Ouhl-n‘

Harvey & Johnion
Riverside
Mission Hom Supplies
Secremente
s.lx-m\.u

h Sacramente
Cull’ Rodia & TV Supply
San F <o

lecteonics
Guora ud Two-Way Radio
San lo
Quenom Elecironics
Sen Leandro
Clydes TV Corner
Yan Nuys

ronics Supply
COlDlADO
Denver
Bursiein-Applebee Co.
Fistell's Electronics Supply
Ward Terry & Company
CONNECTICUT
Numdc

DITRICT OF COLUMBIA
Washlngton
{all 3outhern branches included)
€ Wholesalers
'lOlIDA
Tampe

ranches ln F
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York Radio & TV Corpe
Poeris & all bronches

Klou i<

INDIANA

Bloamingien

Leffers sn Radio TV & Sound
Dublin

A. B Brodford & Son
Indianepolis

Associnted Distributors

Von Sickle Radio

Kok o

Geargs’s Electronic SuppBes
South Bend

Televison Supply

MAIN
Le

Rocklcnd
Amoteve Equip. Sales
MARYLAND

Silver Spring
Foderoted Purchcier
MASSACHUSETTS
Now liedford

Grahom R
MICH GAN
Lanting

L B Elect
Royob Oak
Ebb D

Missoum|

Kensas ity
Associated Rodio Communications
Burstein Applebes Co.
Springheld

Mayse Motor Co.
NEVADA

Reno

Electronic bumbuvmg
NEW JE

ll...-.ﬁ.u

Variety Electeonics
Hackensack

Emico Electronics
Spnngheld

Disco Electsonicy
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need reliable service data?

SEND TODAY FOR
YOUR VALUABLE

. INDEX 1o PHOTOFACT®

your instant handy guide to the
WORLD'S FINEST ELECTRONIC SERVICE DATA

covers over 58,000 listings ot:

® TV Receivers ® Home & Auto Radios
® Hi-Fi & Phonos e Tape Recorders
e CB Radios ® Record Changers

Send today for this valuable 78-page guide covering
virtually every model of home-entertainment elec-
tronic equipment produced since 1946! Helps you
locate the proper PHOTOFACT Folder to quickly
solve any service problem in any model. Available
from your local Parta Distributor, PHOTOFACT pro-
vides everything needed for quick, effective repairs in
complete, uniform style: Famous Standard Notation
Schematics packed with the service details you need;
Full Photo Coverage of all chassis views; Complete
Replacement Parts Lists; Tube Placement Diagrams;
Adjustment Instructions; CircuiTrace® for printed
boards; Disassembly Instructions; Dial Cord Dia-
grams; Changer and Recorder “Exploded Views —
plus dozens of other great features. Send coupon for
your FREE copy of the latest PHOTOFACT Index
to the service data you need!

MAIL COUPON TODAY!
rrescesesesesaas

§ HOWARD W. SAMS & €O., INC.
] Dept. PEF-1
' 4300 W. 62nd St., Indianapolis, Ind. 46206

------‘

State

-------------------J
CIRCLE NO. 29 ON READER SERVICE PAGE
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NEW PRODUCTS

(Continued from page 24)

in a durable starage case. The “Deca-Dry”
kits are available in four standard colors:
black, white, red, or blue.

Circle No. 84 on Reader Service Page 15

“COMPONENT-QUALITY” PHONOGRAPH

Billed as a “component-quality” phonograph,
the Benjamin “Stereo 200" incorporates the
“Miracord 10,” a 36-watt solid-state stereo am-
plifier, in a cabinet no larger than would be
required for the amplifier alone. The power
rating is 18 watts per channel (IHF); distor-
tion, less than %<, at rated output; frequen-
cy response, 10 cycles to 22 kc. = 1 db; power

bandwidth, 30 cycles to 12 ke. at 1% distortion.
There are separate bass, treble, volume and
balance controls, a mode selector, auxiliary
inputs for tuner or tape, and tape output
jacks. The Stereo 200 will drive any pair of
quality speakers with medium to high efficien-
cy. Price, $229.50 including stereo-magnetic
diamond cartridge, walnut cabinet with Plexi-
glas lift-cover. Matching Benjamin 208"
speakers are available at $49.50 each.

Circle No. 85 on Reader Service Page 15
SOLID-STATE COMMUNICATIONS RECEIVER

Transistors are used throughout the National
Radio Company’'s HRO-500 communications
receiver to insure reliability, eliminate per-
formance deterioration resulting from tube
aging, and provide instant operation from
turn-on without warm-up drift. The HRO-500
covers the entire VLF and HF spectrum from

“

o
239" T 0-0
w T

5 ke. to 30 me. in 60 synthesized channels, each
500 kc. wide, and dial calibration is accurate
to 1 kc. Frequency is determined by a phase-
locked crystal synthesizer which eliminates
the need for multiple crystal oscillators for
high-frequency oscillator injection. The
HRO-500 will also operate from 12-volt bat-
teries, with a current drain of 200 ma. Price,
about $1000.00.
Circle No. 86 on Reader Service Page 15
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Every Organ Feature You’ve Ever Dreamed Of!

¢ 17 beautiful organ voices ... Diapason 16’ & 8’,
Bass Clarinet 16’, Trumpet 16’, English Horn 8’,
Violin 8’, Oboe 8, Bourdon 16’, Flute 8’, Flute
D’Amour 4’, Quint 5-1/3’, Saxophone 8’, French
Horn 8’, Cello 8, and Chimes — all at the simple
touch of a tab! & Two full-size 44-note keyboards e
Built-in 2-speed rotating Leslie plus 2-12" Main speak-
ers o 28 notes of chimes ¢ 13-note heel & toe pedal
board, range C thru C e New Stereo chorus for ex-
citing “stereo” effects o Color-tone attack, repeat &
sustain percussion . . . the only organ to give you all 3
o Treble accent tab ¢ Reverb ¢ Manual balance e
Pedal volume o Expression pedal e Headset outlet
for private play ¢ All-transistor 75-watt EIA peak
music power amplifier e Transistor tone generators
...warranted for 5 years o Pre-tuned Tone generator
... for easily tuning organ, no special “ear” needed
o Luxurious Hardwood Cabinet & bench ... hand-
crafted with walnut finish.

No Extras, Nothing More To Buy! Everything you
need for complete playing versatility is included. There
are no speakers, amplifiers, no other **hidden neces-
sities’ to add as with other organ Kkits. It’s all there
at one price . .. even the bench!

]
WORLD'S LOWEST COST 2 MANUAL ORGAN
HEATHKIT/THOMAS “LARGO"

e 10 true organ voices ®
Variable Repeat Pcrcus-
sion ® Two 37-note key-
boards e 20-watt peak
power amplifier o 13-
note heel & toe bass
pedals ¢ Walnut cabinet
KitGD-232A,organonly,

158 1bs.......$349.95

World's Best Buy
In Electronic
Organs!

GD-983

$84900

Full Features...

No Extras To Buy...

Saves Hundreds of Dollars
New Heathkit” Thomas
"Coronado” Transistor Organ!

including bench
$125 dn.,
as low as $27 mo.

Saves Hundreds Of Dollars! Save more than $400
over the factory assembled version. And you could
pay as much as $1000 more for other brands, and
still nor enjoy as many features!

It’s Truly A Professional Organist’s Dream With A
Beginner’s Simplicity! And yet, you don't have to be
an electronic wizard to build it, nor a professional
organist to play it. Famous Heath “Engi-nuity” has
reduced assembly to simple steps that require no
special talents, tools or knowledge. And the famous
Thomas “Musical Fun Book™ is included to start you
playing many favorites fast! A special recorded 48-
lesson course is also available that lets you learn at
your leisure . . . regular $50 value, only $19.95!

Pay As You Play! Only $125 dn., as little as $27 a
month. Get free catalog for full details — now!

Kit GD-983, organ & matching bench, 290 Ibs.. ..
8125 dn.,aslowas 827 mo.. ............... $849.00

| =3 HEAR IV YOURSELF!

| - Convince yourself by sending for o 77, l

| ® 33Y5; demonstration record! Order No.
—~ &S GDA-983.2 tor Deluxe GD-983 organ, |

| GDA-232-5 for low-cost GD-232A organ. |

I Each record 59¢. Do it now!

HEATH COMPANY, Dept. 10-1
Bentan Harbor, Michigan 49023
tn Canada: Daystrom, ltd., Cooksville, Ontario

O Enclosed is $

] ]
] ]
| ]
l . Plecse send model l
i O Please send Free 1965 Heathkit Catalog. :
] ]
] I
| I

]

Nome,

(Please Print)
Address

City State______ Iip
I Prices & speciicahons subject to chonge without natice. CL.197R
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NOW HEAR THIS —
SPECIAL SHORT WAVE OFFER
FROM HALLICRAFTERS 3

FREE
HEADSET
WORTH $5.00

wlej [

when you buyy 220 3
the famous S-120

4-band short wave/AM receiver /}

00

a1

for just $69.95!

_____ -~ hallicraffers-

CIY____ STATE 71

r Dept. 4,. 5th & Kostner Aves. |
I z:lalyc:o“r”n Send details o?hi:::tgig'etlg?fg?gﬁg !
| details of 16-pg. FREE booklet immediately. |
F :
{ on SWL! ADDRESS ll

4

FOR MOBILE EQUIPMENT

TRANSISTORIZED VIBRATOR ELIMINATOR

VI-TRAN ELIMINATES VIBRATOR HASH
INCREASES EFFICIENCY

only $5.95 user net

The new Vi-Tran is a solid state
vibrator eliminator for mobile
units using mechanical vibra-
tors. It has a high efficiency
rating, conserves power, boosts
output, eliminates noise, and
costs only $5.95. No tools re-
quired to install it; the Vi-Tran
just plugs in.
The Vi-Tran is superbly engineered and thoroughly field
tested. Oscillates as low as 5 volts; environmental test:
—50°F. to +180°F. Power is maximum as authorized
by FCC.
Two models are available: VE-194 P (vibrator pin #1 pos.)
VE-195 N (vibrator pin #1 neg.)
In a dustfree aluminum case. Blister packed with com-
plete installation instructions on card. Now at your local
parts jobber or dealer. Or write:

IE B e Mg Co., Inc.

102 Prince St., New York, N.Y. 10012
(212) OR 7-1881 — TWX 212-867.7990
Subsidiary of industrial Electronic Hardware Corp.
CIRCLE NO. 13 ON READER SERVICE PAGE

Operation
Assist

HROUGH THIS COLUMN we try to make
Tit possible for readers needing informa-
tion on out-dated, obscure, and unusual radio-
electronics gear to get help from other read-
ers. Here’s how it works: Check over the list
below. If you can help anyone with a sche-
matic or other information, write him direct-
ly—he’ll appreciate it. If you need help, send
a post card direct to OPERATION ASSIST,
PopuLar ELECTRONICS, One Park Avenue, New
York, N.Y. 10016. Give the maker’s name, the
model number, year of manufacture, bands
covered, tubes used, etc. Be sure to print or
type everything legibly, including your name
and address, and be sure to state specifically
what you want, i.e., schematic, source for
parts, etc. Remember, use a post card; we
can handle them much faster than letters.
Don't send a return envelope; your response
will come from other readers. Because we
get so many inquiries, none can be acknowl-
edged, and PorPULAR ELECTRONICS reserves the
right to publish only those items that are not
available from normal sources.

Schematic Diagrams

Clough Brengle Model OAE receiver analyzer, circa
1942. Tests tubes and capacitors and measures output
voltage, current and resistance. (Robert W. Conway,
3411 Cedar St., Austin, Texas)

Freed-Eisemann Model T 2550 TV recelver, ser. 31417,
circa 1955. (Erik W. Olson, 4 Claremont Rd., Scarsdale,
N.Y.)

RCA Model 46X13 receiver, circa 1939. Tunes AM and
s.w. bands. Has 5 tubes. (Dwight Hammer, 1539 Whit-
comb Ave., Des Plaires, Il1l, 60018)

GE Model H-116 receiver, ser. 1087. Has 11 tubes.
(James McKinney, 1608 S. Braddock 8t., Winchester,
Va. 22601)

Zenith Model H511-G recefver. ser. Y-182372, circa
1945. Has 5 tubes. (David Stanowski, 108 Wilshire Dr.,
Wheeling, 111,

Philco Model 42-355 receiver. code 121, circa 1942. Tunes
AM, FM and s.w. bands. (Kenneth Peinelt, 7250 Githens
Ave., Pennsauken, N.J.)

Philco Model 41-608 receiver, code 122, Tunes BC and
8.9 to 12 me. bands. (Paul A.J, Truskowski, 125 Young
Ave,, Cedar Grove, N.J.)

Hickok Model 180X signal generator, ser. 1-5767. (R.L.
Livingston, 17208 8. Downey, Bellflower, Calif. 90706)

Freed-Eisemann Model 32 radio-phono combination,
circa 1947. Tunes AM, FM and s.w. bands. Has 20
tubes and magic eye (Albert W. Ailey, 4130 N. Key-
stone, Chicago, Ill. 60611)

Dumont Model 274 oscillograph. (Lt. Coi. C.H. Watson,
1147 Arthur Dr., Lawton Bluff, Charleston, 8.C. 29407)

Philco Model 40-180 receiver, code 121, circa 1938,
Tunes BC and s.w. bands. Has 7 tubes. (Don Miner,
4803 Winifred. Wayne, Mich.)

Stromberg-Carlson Model 1210-M-2, AM, FM, phono,
wire recorder combination, series 12. Has 11 tubes.
(Barry Premeaux, 6237 Marywood, Lansing 10, Mich.
48910)

(Continued on page 30)
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Regardless of what you pay fo

other Color TV

and yet a Heathkif set costs ag little as $399!

Exclusive I leath Features For Unequalled Performance!
That’s right. No matter how many of your hard-
carned dollars you pay for another brand of color
TV, none can cqual the performance of the Heathkit
All-Channel, High Fidelity 21" Color TV! Why?
All color sets require minor periodic adjustments to
maintain peak picture performance. The Heathkit
GR-53A is the only set with a **built-in service center”
that provides facilities for perfect picture adjust-
ments. Heath's simple-to-follow instructions and de-
tailed color photos show you exactly what to look for
and how to achieve it . . . quickly, casily ! You become
the expert! Results? Beautiful, true-to-life color pic-
tures day in and day out . . . and no costly color TV
service calls for simple picture alignment.
But don't take our word for it. See the special articles
on the Heathkit GR-53A in the May issuc of "opular
Flectronics, Junc issue of Radio-TV Experimenter,
February issue of Popular Mechanics, April issue of
Science & Mechanics, and the August issue of Radio-
L<lectronics.
Then tear out the coupon and order yours now!
Kit GR-53A, chassis, tubes, mask, VHF & UHF twners,
mounting kit, speaker, 127 1bs............. $399.00

THE ONLY COLOR TV YOU
CAN INSTALL 3 WAYS!

1. In Heathkit walnut-
finished hardboard
cabinet (lllust. op-
posite), Model GRA-
53-6,521bs. ... . $49.00

z.ln Heath kit Deluxe
Walnut Cabinet
(I1ust. above), Model

GRA-53-7,

3.In a wall, bookshelf
or custom cabinet!

CIRCLE NO. 11 ON READER SERVICE PAGE

January, 1965

]
: HEATH COMPANY, Dept. 10-1 !
) Benton Horbor, Michigan 49023 !
) O Enclosed is § 0 plus hipping !
) Please send, Mmodel(s) :
§ O Pleose send FREE 1965 Heu!hlu! Cotalog. )
]
i Name :
[] (Flease Print) H
) Address )
[}
§ City _ ______ State Zip :
l Prices & specificotions wb|e: to chonge without notice, CL-193R ]
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Fill in coupon for a FREE One Year Subserip-
tion to OLSON ELECTRONICS' Fantastic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps, Tuners, CB, and other Vai.
ves. Credit plan available.

NAME
ADDRESS
CITY, IONE__STATE

1f you have a friend interested in electronics send
his name and address for a FREE subscription also.

OLSON ELECTRONICS

INCORPORATED

335 S. Forge Street Akron, Ohio 44308

CIRCLE NO. 22 ON READER SERVICE PAGE

Build 1t Yourself TV Camera Kit
Here It 1s! — Offered For The
First Time From England!

C“‘BEUKIT?

The first fully transistorized TV CAMERA KIT
1t is so simple to make BECAUSE:

eComprehensive step by step fully illustrated
instruction book. including basic Camera Theory.

*Wideband Video Ampliier with only one
tuned inductor. No signal generator or special
test equipment required.

*Unique printed circuit board with each com.
ponent clearly marked.

*Single Unit Scanning and Focus Assembly,
including Targot b
These are the Star features to ensure good pic-
tures from your DO-IT.YOURSELF TV CAMERA.

YOU CAN USE YOUR OWN TV
TO MONITOR TV CAMERA.

We will offer you in the very near future a
low priced VIDEO TAPE RECORDER KIT.
BEUKIT COMPLETE WITH VIDICON $3251.90
ASSEMBLED — $295.00
Lens purchased with Kit $39.50 extra.

L
For full information write to:

P. A.F. ENTERPRISES
32 EAST 22nd STREET. BAYONNE, N. ]. 07002
Distributor for Beulah Electronics, England.
We also carry 3 completed models of Video
Cameras—Plus a full Jine of Video lenses and
accessories. Subject 1o price change.

All Shipments F. O, B., Bayonne, N. J.
CIRCLE NO. 37 ON READER SERVICE PAGE

Operation Assist
(Continued from page 28)

Philco Model 16X receiver, circa 1935. Tunes 0.55 to
22 mc. on 4 bands. Has 11 tubes. (John V. Swiecick,
4724 N. Springfield Ave., Chicago, Ill. 60625)

PYE Model P.T.C. ‘‘Walkie-Phone’’ transceiver. Has
8 tubes. (Michael Casham, Box 215, Stitsville, Ontario,
Canada)

Imperial Model TP-54 muititester. Made in Japan.
(Henry T. Maager, Coloma R. 1, Wis.)

DeForest Crosley Model 8D721 receiver, ser. B64575.
Tunes BC and s.w. bands. Has 7 tubes. (Bill Gilmour,
19 Edgewood Ave., Hamiiton, Ont., Canada)

Emerson Model 514 receiver. Tunes AM and s.w. bands.
HuI 6 tubes. (Jeft Shipley, 120 W. Jefferson, Clinton,
il.)

Atwater Kept Model 20 recejver. (Steven Longe, Box 23,
Waldo, Wis.)

Marconi Model 203 receiver, circa 1942. Tunes 490 kc.
to 49 mc. Has 6 tubes. (Marc J. Regamey, 11828 65
St., Edmonton, Alberta, Canada)

RCA DeWald Model 544A receiver. Has 4 transistors.
(Guy Federkow, RR 1, Niagara-on-the-Lake, Ontario,
Canada)

McMurdo Silver ‘‘Masterpjece III'* receiver, circa 1936.
(George Mohan, RR 4, Box 129, Terre Haute, Ind.)

Superior Model 1240 tube tester, circa 1940. (Ole H.
Tollefsrud, Gardner, N.D,)

Jelectro Model QRP-60 transmitter. Covers 80- to 10-
meter bands. Made In Japan. (Hal Stephens, 3014
Janet 8t., Redding, Calif. 96001)

Atwater Kent Model 20 recefver, ser. 123400, circa 1925.
‘r(’R.H. Koehler, 5627 8. Elalne Ave., Cudahy, Wis.
3110)

Sparton Model 1160 receiver, ser. 240676. (Allen L.
Andersen, 7945 83 Ave.,, 8.W., Portland, Ore. 97223)

Silvertone wire recorder, chassis 110.466-1. (Thomas
Lager, 250 80. Ave., Jim Thorpe, Pa.)

Bendix Model 1217D recejver, circa 1946. Tunes AM,
FM, and s.w. bands. Has 14 tubes. (Steven Gottlieb,
5847 Thrush Drive, Houston, Texas 77033)

Stewart Warner Model 325 receiver, serial E 16066,
circa 1924; has 5 tubes and tunes 200 to 550 meters on
3 bands. Showers ‘‘Consola’’ Model 20 receiver, ser.
7917; battery-operated, has 5 tubes and tunes on 2
bands. (Robert E. Kachakian, 34 Brown St., Haverhill,
Mass. 01830)

Magnavox AM, FM, s.w. tuner, chassis CR217A. Has
9 tubes. (Don Fisher, 24 Overlook Rd., Ardsley, N.Y.
10502)

Noblitt-Sparks Model 522 receiver. Has 5 tubes. (Or-
ville Weyrich Jr., 6619 Chilton Lane, Dayton 59, Ohlo)

Browning Laboratories Model BL-300 signal system,
ser. 17. Has 16 tubes. (Gary Borton, 40892 Harper Lake
Rd., Hinkley, Calif. 92347)

Atwater Kent Model 10 receiver, circa 1936. Tunes 550
to 1550 kc. and 1550 kc. to 3 me, (John S8aunders, 1617
Vivian St., Shreveport, La. 71108)

Specia! Data or Parts

RCA Model AR 1300 receiver, patented June 15, 1909.
Intensity coil and schematic needed. (George H. Satter-
lee, 38 Pawling Ave., Mechanicville, N.Y. 12118)

Philco Model 7030 dynamic tester. Operating instrue-
tions needed. (H. Opel, Box 316, Melbourne, Ky.)

Superior Model 670 *‘Super Meter,” circa 1945. Values
of parts and schematic wanted, (Juan E. Isern, 118-A
Flores §t., Santurce, Puerto Rico 00911)

Atwater Kent Mode! 4560 receiver, circa 1925, with

breadboard layout. A and B battery hookup informa-

gon needed. (Clarence Cain, 125 Church 8t., Bridgeton,
J.)

RME Model 99 communications receiver, with 12 tubes.
Servicing information and schematic wanted. (Larry
Eddy, 733 28th 8t., South Bend, Ind. 46615)

(Continued on page 32)
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How To Get Improved SWL Performance
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Same Low Price...

- L

Buy The New Heathkif' GR-64... Only $39.95!

You'll Like Its New **Lowboy*’ Styling, Too!
Masculine gray, sleek-silhouette metal cabinet with a
midnight black front panel accented by green & white
band markings and silver trim ... makes the new
Heathkit GR-64 a truly attractive Shortwave Recciver
you'll be proud to use anywhere in your home!

New Circuit Features For Improved Performance!
Like the larger 5" round speaker for better sound . . .
a built-in rod antenna for broadcast band reception
plus unbalanced input for external antenua . . . a high
voltage, transformer-operated power supply for peak
receiver efficiency ... parallel filaments for longer
tube life ... new, casier-to-rcad & lighted band-
spread tuning bar and relative signal strength indi-
cator ... and a onc-piece molded dial for faster,
easier construction!

Deluxe Portable Heathkit®
"Mohican” Shortwave Receiver...
Only $95.00! |

————————— — BT ATHEITJ
HEATH COMPANY, Dept. 10-1 |

Covers 550 kc To 30 mc in 4 Bands!

Includes broadcast plus 3 shortwave bands. The lighted
77 dial also has a logging scale for quick, easy station
selection. Features BFO for receiving code & SSB
transmissions . . . 4-tube superhet circuit ... “velvet
touch” 16 revolution tuning knob . . . electrical band-
spread for maximum station scparation ... and a
headphone jack for private listening.

Ideal For Novices & Avid Shortwave Listeners!
Goes together quickly. easily with fast circuit board
construction & simple-to-follow instructions.

And at the low price of only $39.95, you won’t find
a better SWL value around ... choose the new
GR-64 now!

GUGR-64, 131hs.. oo viiiiinee e, $39.95

e Reliable 10 transistor, 6 diode circuit o Fixed-
aligned ceramic 1F “Transfitters*” o Covers 550 ke
to 32 mc in five baiwds e 50-inch telescopic whip
antenna e Zener diode voltage regulation e Smooth,
casy flywheel tuning o Built-in 47 x 6" speaker
o Large, shide-rule dial for casy station selection
o Headphone jack for private listening o BFO for
code & SSB transmissions ¢ Compact & battery
powered for portability, yet can operate on 117 v.
AC with optional XI’-2 accessory ¢ $9.95

Kit GC-1A 18 1hs.. ... o i i $95.00

) Benton Horbor, Michigon 49023 |

SREp— FREE In Conada: Daystrem, Lid , Cookswilte, Ontorio
- “'1’- ¥ HEATHKIT CATALOG : 0 Enclosed is $ . plus shipping. :

” ‘ ry Pleose send Model(s)
- - See these ond over 250 cther
exciting Henthkats avoiloble in | OO Please send FREE 1965 Heathkit Catalog. )
!I O, eosy-to-build kit form. Save l Nome . l
. 50% or more by doing the | (Please Prur) |
easy assembly yourselfl Send l Address l
for your free catolog todoyl l & . 2 '
ity tote ip
l Prices 8 specificotions subject to change without notice. CL.195R l
e e e e b e o e P S s i R e S S S S S S e S . e
CIRCLE NO. 11 ON READER SERVICE PAGE
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Operation Assist
(Continued from page 30)

v APPLIANGE

PLUS

R E PAI R AIR CONDITIONING

New, Easy Course—Now a new, easy course trains you at
home, shows you professional methods for repair of all types
of appliances, including farm and commercial—plus air condi-
tioning and refrigeration—even small gas engines.

Amazing Profits—This amazing field offers amazing profits

in spare time or good job opportunities. Enjoy profits soon
with learn-as-you earn method.

Federal Model 59 and Model 61 battery radio receivers,
circa 1924. Operating instructions needed. (Earle A.
Young, 450 Magee Ave., Rochester, N.Y. 14613)

US Radio Model 99A AM superhet receiver. Tube line-up
wanted. (Gary Clark, 537 W, Diamond Ave,, Hazleton,
Pa. 18201)

Atwater Kent Model 10 receiver. Breadboard set of r.f.
colls needed. Federal Model 58. Front panel wanted.
(Harry Cap, 190 Beach St., Bridgewater, Mass.)

RCA Model TT1 receiver; tunes BC and s.w. on 3 bands;
has 6 tubes. Instructions on how to build new power
supply wanted. (W.W. Barnes, 425 S. Parkway, El
Dorado, Ark. 71730)

Philco Model 42-380 receiver, code 121; tunes BC and
s.w. on 3 bands; has 8 tubes. Power transformer, parts

Low Cost Training—Cost of training is unusually low and

includes professional test equipment at no extra charge.
FREE BOOKS—Send for FREE
illustrated book and Sample
Lesson. No obligation and

no salesman will call.

Appliance Division, Dept. 501-015
National Radio Institute, 3939 Wisconsin Avenue
Washington, D.C. 20016

Please RUSH me free books on Professional Appliance Servicing.
Name

r
i
|
|
|

source, and schematic needed. (Bobby Jay Tanner,
R.D. #1, Box 38, Englishtown, N.J. 07726)

Phlico Model 38-116 receiver, code 125; tunes on §
bands; has 15 tubes. Schematic and manual wanted.
(Michael J. Grutsch, Box 135, O’Neill, Nebr, 68763)

Plymouth receiver, model unknown, ser. 21447; tunes
BC and s.w. bands; has 5 tubes—one 6D6, others un-
known. Tube layout and schematic wanted. (Joe C.
Howlett, 307 Goulburn Cres, Ottawa 2, Ontario, Canada)
Sylvania Model 500 sweep-signal generator. Manual
wanted, (Louis Smotek, Greensville P.O., Ontarlo, Can-
ada)

Solar Model CE capacitor analyzer. Schematic and

manual needed. (Mac G. Grigsby, 1203 N.W. 4th Ave.,
Gainesville, Fla.)

Gamma receiver made in France, circa 1930; tunes l.w.

Address_ and 8.w.; has 2 A410N's, 1 A441N, 1 A415 and 1 un-
known tube; works from power source of 4, 40, and 120
City State. Zip Code volts. Information on replacement tubes, power supply,

Accredited Member, National Home Study Council

SURPLUS SATELLITE BATTERIES
99¢ ea.

These Government surplus storage battery cells are
| nickel-cadmium sintered plate type used in satel-
lites and missiles due to characteristlcs not pos-
sessed by any other battery, fe: Lifetlme service,
constant voltage during discharge, extreme temper-
ature ranges, discharges in any position, compact,
high discharke rates (up to 25 times ampere hour
capaeity), no corrosive fumes, not harmed by
storage. overcharging and 1‘reezlngc.

CELLS ARE 1.25 V. EA. REGARDLESS OF
TYPE. Repluce with these cells to operate any
equipment using dry or wet batterles where port-
ability, dependability, and ruggedness are requisites.
| Select cells from list to best fit application.

NICKEL-CADMIUM PLASTIC CASED CELLS:

and schematic needec. (Lt. Col. D.R. Deniston, Hgs.
EUCOM (J-3), APO 128, New York, N.Y.)

Collins Model 51J3 receiver, circa 1952; tunes 500 kc.
to 30 me.; has 18 tubes. 500-cycle mechanical filter with
500-kc. i.f. plug-in aJdapter needed. (Herschel Groves,
3569 Creek Rd., Cincinnati 41, Ohilo)

Hickok Model 510-X tube and multi-tester. S8chematic
and info to test current tube types needed. (W.L. Sal-
omon, 333 Goodhill Rd,, Kentfield, Calif. 94904 )

Crosley Model 50 reeeiver; tunes BC and s.w. on 5
bands. 201A tubes, schematic and other avallable data
wanted. Crosley Model 715 and RCA Model U105 3-band
recelvers. Service data and schematics wanted. (Samuel
M. Kincald, Rt. 6, Box 8, Alderson, W.Va. 24910)

Philco Model 37-89 receiver; tunes BC and s.w. bands;
has 5 tubes. Schematic and source for parts wanted.
(Mike Breneman, R.D. #1, Millersville, Pa.)

Miller Model 522 cofl. Both coil and data wanted.
(Herbert Savran, 5113 11th Ave., Brookiyn, N.Y. 11219)

Ease Ampere Dimenaions Inckes  Weight Esse Atwater Kent Models 44 and 55C receivers. 45 tube,
Type Howxrs Ilci&lu Width Depth OQunces Condition Price speaker, power transformer, schematic and parts source
:u:c ::og 2.00 %gg -3 g g::g' Sl-gg needed. (Earle Philhawer II, Box 3, Yardville, N.J.)
AH4R 4!:6 6.00 2.00 d 6 New 2.49 Stewart Warner Model 445-A receiver; has 8 tubes.
AHG 6 to 0 4.00  2.128 9375 8 Now == 4.9 4-gang variable capacitor with dial plate wanted, and
:ug“’:“ 20jtel30 g~§§5 g:gg k] H::g (i date of manufacture, (Joseph R. Kenski, 407 W. Row-
AHGON 60t 80 11.25 500 138 108  Used  14.9 land, Madison Hts., Mich.)

Types ending in ‘N’ are nylon cased ; others are acrylic plastic. RCA '‘Radlola’’ Moded 28 receiver, circa 1925; has 8

" Type M tubes. 7 UX-199's and a UX-120 needed, and parts

N'(:KEL-CADM'UM STEEL CASED CELLS: 30, size source. (Bob Moors, 1736 Kimberly Dr., Sunnyvale,

R.875 x 3 x 1.750. Wt. 3% 1bs. 30 All. Used* $2.95, New Calif. 94087)

$5.95 per cell. Aircraft 28 V. Battery made up with 20 of

tl:tese cell—Used*
Wt.
laboratory battery made up in hardwood
overall size 11% x 5 x 26%°, Wt. 100 Ibs,

lRON_NICKEL: Type B-4 Edlison. 30 AM. 6 V. bttterﬁ&f'

5 cells in hardwood rack, Used—$25,
—3$40, Overall size approx. 18 x 10 x 6%, Approx. wt. 50 Ibs.
GUARANTEE: All cells are guaranteed for satisfaction or your
money vack exoerl cells marked with an asterisk (*) which
are sent as received from used Government stocks and not
checked before shipping.

Send for free pamphlet.

ESSE RADIO COMPANY

368 8. Meridian St. Indianapolis, Indiana 46225

$60, New' $125. tverall size 107 x 107 x 10
rack with 10 cells,
.New $125,

CIRCLE NO. 35 ON READER SERVICE PAGE
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Atwater Kent Model 40 receiver, ser. 2771980, circa
1923. Silvertone Model 4641 receiver, ser. 414012, circa
1830; tunes AM and s.w. bands. Schematics, alignment
data and tube sources needed. (Raymond F, Reece, 1706
Jacobson Blvd., Bremerton, Wash.)

Atwater Kent Model 20 receiver, circa 1824; has 5 01A's
(long pin). Tubes, schematic. and technical data
needed. (Thomas Galetto, 2657 Benny Way, Rancho
Cordova, Calif. 95670)

Weston Model 722 analyzer, type 6. Instruction manual
and schematic wanted. (Cecil F. Allen, 15 Mayer Ave.,
Buffalo 7, N.Y.)

Readrite Model 430 tuhe tester. Operations manual and
schematic wanted. (Harvey L. Coonts, Box 266, Moab,
Utah)
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“Until just recently, I have been somewhat

skeptical about low-priced transistor

amplifiers. However, after testing and
listening to the Heath AA-22, I feel it is
time to revise my opinion.”

JULIAN D. HIRSCH, Hi Fi /Stereo Review, Nov. ’64

Heathkit® 40-Watt Transistor Stereo Amplifier . . . $99.95

Mr. Hirsch Went On To Say: *‘This remarkable am-
plifier can easily hold its own against any amplifier —
tube or transistor — anywhere near its price range.
It is the embodiment of the so-called ‘transistor sound’
— clean, sharply defined and transparent. It has the
unrestrained effortless quality that is sometimes found
in very powerful tube amplifiers, or in certain transistor
amplifiers. The AA-22 is almost unique among am-
plifiers at or near its price, since it delivers more than
its rated power over the entire range from 20 1o 20,000
cps ... The power response curve of this amplifier is
one of the flattest 1 have ever measured. .. lts RIAA
phono equalization was one of the most precise 1 have
ever measured . . . Intermodulation distortion was about
0.5% up to 10 watts, and only 17, at 38 watts per
channel, with both channels driven ... The hum and
noise of the amplifier were inaudible . .. Hi Fi/Stereo
Review's kit builder reports that the AA-22 was above
average in ‘huildability’ ... In testing the AA4-22, I
most appreciated not having to handle it with kid
gloves. I operated it at full power for long periods, and
Sfrequently overdrove it mercilessly, without dumage to

the transistors, and with no change in its performance
measurements. One of the best things about the Heath
AA-22 is its price, $99.95 in kit form, complete with
cabinet.”

About All We Can Add is that the AA-22 has complete
controls; 5 stereo inputs to andle mag. phono, stereo-
mono tuners, tape recorders, & 2 auxiliary sources;
4, 8 & 16 ohm speaker outputs; plus tape recorder
outputs. It weighs in at 23 Ibs. for shipping, and it's
delivered direct to your door.

Oh, Yes, One More Thing! There's a matching AM/
FM/FM Stereo tuner that performs just as well for
the same price.

_ Benton Harbor, Michigan 45023 |
HEATHKIT IDGS FREE 1963 CATALOG! In Canada: Daystrom, Ltd., Cooksville, Ontario |
4 ‘,F‘.‘i See these ond over 250 O Enclosed is $, , plus skipping. |

- - other exciting Heothkits Pleose send Kit{s), |

avoiloble in eosy-ta-build kit O Please send Free 1965 Heathkit Cotalog. |
form. Save 50% or more by

doing the eosy ossembly Name, ; l

yourselfl Send for your free (Please Print) |

catalog today! Address I

City State Zip |

Prices & specifications subject ta charge without notice HF-179R J

Janvary, 1965
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Where will you be

10 years

from today?

Find your future faster with RCA “AUTOTEXT"’

—the new, easier way to a profitable career in electronics.

You can start building a rewarding, lifetime career in electronlcs, right
now. And the wonderful new “‘Autotext” education system and aids—
exclusive with RCA—will get you started faster and easier in learning
ELECTRONICS FUNDAMENTALS. “‘Autotext” is a system of pro-
grammed instruction, today's modern learning method proved with
thousands of students. This beginning course in electronics is accu
rately planned’ sa that as you read a series of statements, questions,
and answers, you learn almost without realhzing it. And, you get a
complete set of theory lessons, secvice practice lessons, experiment
lessons, and all the kits you need.

Even people who have had trouble with conventional home training
methods In the past are finding it faster and more fun when they begin

their traiming in Electronics Fundamentals this new easy way.

Prove it to yourself as others throughout the country are now doing.
Begin your traiming the RCA “Autotext’ way. You'll find that you are
ready for advanced studies sooner than you ever thought possible, All
you need to get started is an Interest or inclination In electronics. The
“‘Autotext™ way will help you do the rest! The future is unlimited, the
jobs are available! The important thing is to get started now!

RCA [nstitutes, one of the largest technical schools in the United
States devoted principally to electronics, offers the finest facilities for
home training. A Service of Radio €orporation of America, RCA Insti-
tutes. Inc. gives you the technical instruction you need to plan, build,
and sealize a litetime career in today's fastest growing field.

RCA Institutes offers both home training and classroom training—whichever best fits your needs, See the adjoining page for a dra-
matic example of how RCA can help you plan for the future you want! Licensed by the New York State Department of Education.

34
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RCA CLASSROOM TRAINING

RCA HOME TRAINING

THIS IS THE THIS 1S THE
RCA TRAINING RCA TRAINING
INDUSTRIAL THAT WILL INDUSTRIAL THAT Wil
TITLES HELP YOU GET IT? QUALIFICATION TITLES HELP YOU GET IT? QUALIFICATION
i 5'“3"".'"; PR [ s Radio atigner, “Autotext” caurse; | Sth Grade
Field Service Geometry and Repairman, Radio-Electronic
Engineer, Physics or Science Tester Fundamentals
Test Engineer, 3'0532 LA 4
Technical Instructor . Black & White Tetevision Servicing | Radlo Background
TV Service
Technician

Electronic Technician,

Industrial and
e ool

Field Techni
Computer Technician,
Broadcasting

Electronics (V-7)

2 yrs. High Schoot
with Algebra, and
Physics or Science
or RCA Preparatory

Color TV Service

Color Televisian

Black and white
Television Training

Technician, Course, Technician or Experience
Customer Service
Engineer, A A ti Radio and Electronic
Instrument Technician ~ Technici Electronics Fundamentals
2 yrs. High School
TV Serviceman, Eiectronics and with Aigebra, and
Electronic Tester, Television Receivers Physics or Science Transistor Circuits Transistors Radio and Eiectronic
Junior Technician v-3) or RCA Preparatory Specialist Fundamentals
Course.
Transistor Circuits Transistors Radio background Tr [ icatians Radio and Electronic
Specialist Technician, Electionics Fundamentals
Color TV Service Color Television Television c°g'm".:'l‘i:°:'°"s
Technician background (EHIE
Industrial Electronic Automation Radio and Transist ¢ Tet CI;ss 1013, ;cc License Radio and Electronic
Technician Electronics (V-14) Background FEC Licensee reparation Fundamentals
Computer Digital Radio and
Service Computer Transis:or Communications Mobile !:.cc Llcens'eor equiy)
Technician Electronics (V-15) Background Specialist stuay or experience
Console Op . c Nuclear Instrumen- Electronics Radio and Electronic
Junior Programmer, Programmin, College Grad. or tation Speciaiist for Nuclear Fundamentais
Programmer (CP-1) (CP-%) equivalent or instrumentation
(RCA-301, (CP-3), (CP-4)’ Industry sp - - -
RCA-501, ' Industriat Efectronics | Electronics Radio and Efectronic
IBM-1401) Technician for Industriat Fundamentals
Appiications

Preparatory (for
above courses)

Preparatory . ath
Course (P-1)

1 yr. High School

Preparatory (for
above courses)

Preparatory
Mathematics
And Physics (PO-A)

1 yr. High Schoot

DAY OR EVENING CLASSES: Coeducational Classes Start 4 Times Each Year.

o Free Placement Service. RCA Institutes graduates are
now employed in important jobs at military installations
such as Cape Kennedy, with important companies such
as 1BM, Bell Telephone Labs, General Electric, RCA, and
in radio and TV stations all over the country. Many have
opened their own businesses. A recent New York Resident
School class had 93% of the graduates who used the
FREE placement service accepted by important electronics
companies, and had their jobs waiting for them on the

day they.graduated!

January, 1965

e Liberal Tuition Plan for Home Training Courses. This
plan affords you the most economical possible method
of home study training. You pay for lessons only as you
order them. If, for any reason, you wish to interrupt your
training. you can do so and not owe one cent. No other
obligations! No instaliment payments required!

o You get Top Quality Equipment. All kits furnished with
home-training courses are complete in every respect and
the equipment is top grade. You keep all the equipment
furnished to you for actual use on the job, and you never
have to take apart one piece to build anothert

SEND PCSTCARD FOR

FREE ILLUSTRATED

BOOK TODAY! SPECIFY

HOME TRAINING OR

CLASSROOM TRAINING

RCA INSTITUTES, INC.Dest. PE.15

A Service of the Radio Cdrporation of America;
350 West 4th St., New York, N. Y. 10014

@

The Most Trusted Name In Electronics
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EICO

BEST VALUES IN

KITS

equipment

3566 SOLID STATE FM MPX AUTOMATIC
STEREO TUNER/AMPLIFIER.

Finest all-transistor kit value, equal to $500-600
class instruments. Kit comes with pre-wired and
prealigned RF, IF & MPX circuit boards plus
transistor scckets. Outstanding 2 UV IHF sen-
sitivity, automatic FM stereo-mono switching,

muting, 40 db FM stereo separation. Total 66
watts IHF music power. only $229.95 semi-kit
(recommended to beginners!); optional walnut
cabinet $14.95 —also $349.95 factory wired in.

cluding cabinet.

RP 100 SOLID STATE a4-
TRACK STEREO TAPE DECK
Top professional quality—in-
dependent record and play
—transistor electronics—
used by industry in com-
puter and communications
systems ¢ 3-motor drive in-
cluding hysteresis synchro-
nous capstan motor e« 3
high-performarce heads o
Kit only $299.95. Wired
$450.

-Q—l-p'—gf‘ -
o'0’0- O

2536 FM MPX STEREO TUNER/AMPLIFIER Superb FM
stereo-MPX tuner, plus a 36-watt stereo amplifier. “In
tuning ease, genera handling, and sound quality ...
leaves little to be desired.”” HIRCH-HOUCK LABS in ELEC-
TRONICS WORLD. Kit only $154.95. Wired $209.95.

ST 70-WATT INTEGRATED STEREQO AMPLIFIER
Best buy of highest ranked stereo amplifiers according
to independent testing. Kit $99.95. Wired $149.95. ST40
40-WATT INTEGRATED STEREO AMPLIFIER. Kit
$79.95. Wired $129.95.

HF-90A FM TUNER. Pre wired and aligned FM front end.
Most popular FM tuner kit ever made“*Without question an
extraordinary vatue.”
American Record Guide.
Kit $44.95. wired $69.95.
HF-12A 12-WATT MONO
AMPLIFIER. 18 watts IHF
power. “Packs a bigger
wallop than is apparent
from the specifications."”
POPULAR ELECTRONICS.
Kit $39.95. Wired $59.95.

435 DC WIDEBAND 3" SCOPE
Sensational performance in a compact
15.I1b. package. Flat-face 3-inch CRT
with V. and H trace expansion. Flat
from DC to 4.5 Mc/s. useful to above
10 Mc/s. Zener diode calibrator. Equal
to scopes costing many times more.
Kit only $99.95. Wired $149.95,

-y

s N

|

324 RF Signal Generator

Covers 150 Kc/s to 435 Mc/=

1.5% frequency accuracy. In-

ternal 0-50% 400-cycle modula- =

tion, Kit $28.95. Wired $39.95. ‘e
e

s bew
V&

232 PEAK-TO-PEAK VTVM

For color and B&W TV servicing, ex-
perimenters and laboratories. 7 non-
skip ranges on every function. Mea-
sures AC peak-to-peak and RMS as well

as DC. Response 30 Cp/s to 3 Mc/s Ouic. O
with HVP probe. Kit $29.95. Wired @\-1@
$49.95,

i

369 SWEEP/POST INJECTION
MARKER GENERATOR

For the “pro™ service engineer,
experimenters and laboratories.
For aligning TV, FM and com-
munications receivers. Sweeps
cover 3-220 Mc/s. Markers
cover 2-225 Mc/s. Kit $89.95,
Wired $139.95.

667 TUBE/TRANSISTOR TESTER Dynamic conductance
tube tester ¢ 14 combinations of 3 plate and 3 screeny
voltages and 3 ranges of grid voltage « Interelement ]
leakage readings in ohms. Checks all new tube types |
% ¢ Two step transistor test « Kit
$79.95, wired $129.95. Model
628 Emission tube tester o
Checks all new tube types e Kit'
$44.95, wired $59.95. Model
CRU—adapts 667 or 628 for
testing B&W & Color TV picture |
tubes. Wired $9.95. L

~ v,
l'," ( ’E|c0 Electronic Instrument Co , Inc.
131-01 39th Avenue, Flushing, N Y. 11352

Name.

Address

|
|
|
Send new 1965 catalog leaturing mare than 230 EICO Products |
|
|
|
|

State

PE-1
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AMAZING APPARATUS

OF THE GAY NINETIES

<
= sauil

Although they lacked the accuracy of their modern counterparts,

the instruments of grandfather’s day showed surprising ingenuity
By CARLETON A. PHILLIPS

] AVE YOU EVER WONDERED what experimental science was like

around the turn of the century—before the days of the amplifier, oscil-
loscope, vacuum-tube voltmeter and the other scientific paraphernalia com-
monplace in today’s laboratory? In an age that lacked so many things we
take for granted, it seems incredible that a science of any sianding existed
at all. Exist it did, however. Where we now use precision instruments
manufactured by the thousands, thanks to our advanced technology, the ex-
perimenters of grandfather’s ¢ra painstakingly fashioned measuring devices

All illustrations for this article were taken from the book, Experimental Science, Elementary Practical
and Experimental Physics, 25th edition, by George M. Hopkins ; copyright 1902 by Munn & Company
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of wood, glass, metal, and string with an
ingenuity born from necessity. Despite
the fact that intuition must have played
a large role in interpreting results, it is
intriguing to note the many worthwhile
experiments that were conducted with
the crude—yet amazing—apparatus of
the Gay Nineties.

The Patterns of Lissajous. Today, the
name Lissajous, used to refer to oscillo-
scope patterns, is part of the jargon of
all electronic technicians. The term had
its origin with Jules A. Lissajous, a

40

19th century French scientist who dis-
covered the patterns and their scientific
significance in analyzing waveforms and
determining frequencies.
The apparatus employed by Lissajous,
however, was a far cry from the modern
oscilloscope which produces patterns
electronically. It consisted basically of
two small mirrors facing each other and
held in place by rubber bands. The rub-
ber bands holding one mirror were
stretched in a vertical position, while
the other mirror was suspended by rub-
ber bands fastened horizontally.
A beam of light was directed
upon the mirror facing it. After
reflecting back to the second
mirror, the light beam was next
focused by a convex lens to form
a small spot on a wall or screen.
Each mirror was struck lightly,
causing one to vibrate horizon-
tally and the other vertically.
When the mirrors vibrated at
the same rate, either a straight
line, an elipse, or a circle was
projected on the screen. The
rate of vibration was changed
by the addition aof small adjust-
able rods and weights. The
greater the difference in vibra-
tion between the two mirrors,

Two types of vibrating flame apparatus
are shown at left. The top engraving
shows a flame modulated by a flute; the
minute vibrations of the flame are repro-
duced by a rotating mirror turned by a
hand crank. A variation, the device di-
rectly at left uses a speaking tube and
mirror is moved in a horizontal plane.

the more complex the projected pattern,
as shown in the drawing on page 39.
The ‘‘Speaking Flame."” To show the
waveform and characteristics of sound,
experiments were conducted with the
help of such (to us) unorthodox appa-
ratus as rotating mirrors and vibrating
flames. One of the simpler pieces of
equipment consisted of a funnel-shaped
mouthpiece attached to a hose. The
hose, in turn, was fastened to a special-
ly designed gas burner. Although the
flame of the burner was influenced by a

POPULAR ELECTRONICS



sound transmitted into the funnel, the
minute vibration of the flame was indis-
cernible when viewed directly. The
modulation of the flame could, however,
readily be seen when reflected from a ro-
tating mirror.

Another experiment along the same
line was billed as the “speaking flame.”
This, too, used a speaking tube device
consisting of a mouthpiece attached to
a hose which, in turn, was fastened to
the base of a specially designed gas ori-
ficee. A funnel-shaped resonator was at-
tached over the burner to complete the
device.

The sound waves that reached the
burner through the speaking tube acted
directly upon the base of the flame,
causing the flame to reproduce sound.
With the flame turned off, no appreci-

The self-exciting Geissler tube used static
electricity to produce momentary flashes of
light. One version of the device, which was
evacuated and partially filled with mercury,
found application as a sea-going marker buoy.

ey it

In crude ammeter above, current flowing through coil
pulis a movable core down, activating a diaphragm
and causing mercury in tube to fall. Device below is
expansion voltmeter; it depends on linear expansion
of a thin platinum wire when voltage is applied.
Wire is coupled to pointer in front of scale.




AMAZING APPARATUS
OF THE GAY NINETIES

able amount of sound was emitted from
the resonator, thus proving that the
flame itself was emitting the sound.

Electrical Experiments. In the field of
static electricity, there were such de-
vices as the electroscope, the electro-
phorus, Wimshurst machine, Leyden jar,
etc. Many of these devices are used
presently in some of the experiments
conducted in modern-day schools. Not
so well known, however, is the self-ex-
citing Geissler tube. This device, de-
pending upon static electricity for its
operation, consisted of two glass tubes
arranged concentrically; the inside tube
was beaded and provided with little
knobs (see drawing on page 41). The de-
vice was partially filled with mercury
and the air evaporated.

When the Geissler tube was turned to

a perpendicular position, the mercury

ran down the inside, causing the device
to emit light momentarily.
This was due to the static
electricity produced by the
movement of the mercury
upon the inside surface of
the glass. The beading on
the inside tube impeded the
fall of the mercury, pre-
venting it from breaking
the glass when it reached °
the bottom of the tube.
Surprisingly, a practical
use was found for the
Geissler tube: A limited
number of self-luminous
marker buoys were con-
structed on the Geissler
principle.

Experiments in dynamic
electricity were not out of

Several types of gyroscopes were
used for classroom demonstrations
of the earth’'s rotation, among
them the battery-powered version
shown at right. Other units were
powered by steam or with a crank.

Wi

42

the ordinary at the turn of the century;
the equipment, however, such as the
expansion voltmeter or the ammeter
(which employed a diaphragm and mer-
cury), seems weird and cumbersome by
today’'s standards.

Basically, the expansion voltmeter
depended upon the linear expansion of a
thin platinum wire when an electric cur-
rent was applied to it. The platinum
wire was coupled to a needle or pointer
that was arranged in front of a gradu-
ated scale. The ammeter consisted of a
coil with a movable core inside it, the
core being mechanically coupled to a
diaphragm. The diaphragm, in turn,

controlled a column of mercury similar,
in nature, to a mercury thermometer.
(Continued on page 101

WWMWWMWWWMWw%MMM
|'.‘ il n / “m hﬂllllll |||m\|\’i|' J nm

|u||| ,

POPULAR ELECTRONICS




EREEZEY

MO YION

Like to try your hand ct the

fascitiating field of high-speed
photography? Ali it takes is

a simple trip unit and a strobe

l AVE YOU gver wondered just exact-

ly how glass breaks, liquids splash,
balloons burst, or a ball bounces% The
electronic flash trip unit featured here
‘will answer these and a host of other
intriguing questions that can only be
explored through the use Jf "high-speed
photographic techniques.

Adaptable to almost any camera and
electronic flash, this simple sound-actu-
ated unit provides a means of obtaining

Janvary, 1965
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drop &f milk h ach round ras 0
away; s-rz:r!svm- ,n‘ ip unit reduced to just half

By ROY E. PAFENEERG

unusual and striking photographs. The
experimenter; research worker, or tech-
nician will find it a valuable low.cost
laboratory accessory, apd the student
can use if as the ideal basis for a
science project, and/or science fair ex-
hibit.

Although the fact is not widely known,
the 1/1000 to 1/200C second flash dura-
tion of the conventional hobby or pro-
fessional electronic flash unit is fast
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ly: how glass breaks, liquids splash,
balloons burst, or -a ball bounces? The
electroni¢ flash trip unit featured here
will answer these and a host of other
intriguing questichs that can only be
explored through the use df high-speed
photographic techniques.
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electronic flash, this simple sound-actu-
ated unit provides a means of obtaining
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Sound-actuated unit (lower right) {lashes,
first balloon,,
drop cf r....L hitting black backg )"
awayz-sensitivity of trip unit re duced to ;ust “half
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By ROY E. PAFENEERG

unusual -and striking photographs. The
experimenter, researczh worker, or tech-
nician will find it a valuable low-cost
laboratory accessory, apd the student
can use if as the ideal basis for a
science project and/or science fair ex-
hibit.

Although the fact is not widely known,
the 1/1000 to 1/200C second flash dura-
tion of the conventional hobby or pro-
fessional electronic flash unit is fast
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Trip unit fits neatly in 214~ x 21,” x 5
box; since layout is compact, it's best
to copy author’'s model, Strobe light is
the inexpensive unit described in text.

enough to capture all but the highest
speed events on film. The problem is
one of timing. With the method de-
scribed here, sound produced by, or
associated with, the event to be photo-
graphed is used to trigger the electronic
flash. Since the camera shutter must be
open, photography is done in subdued
lighting or in a darkened room. After
the flash captures the high-speed event
on film, the shutter is manually closed.

The exact instant the flash occurs
relative to the noise that actuates it
can be controlled by the way in which
the microphone is positioned. Since
sound travels relatively slowly, placing
the microphone close to, or away from,
the object will introduce an adjustable
time delay.

Construction. In essence, the flash trip
unit incorporates two stages of audio
amplification (a single 12AT7) that
triggers the 2D21 thyratron in response
to sounds picked up by the microphone
(see “How It Works,” page 46). Since
a thyratron acts like a switch or short-
circuit when it conducts, it fires a flash
unit connected to J2.

Although the sound-actuated trip unit
may take any form that gives due con-
sideration to layout, wiring, and the
shielding requirements of high-gain am-

44

PARTS LIST

Cl1, C2, C4—0.005-uf., 500-volt ceramic disc
capacitor
C3, C5—10-pf., I5-volt clectrolytic capacitor
C6—20/20-pf.. 150-volt dual clectrolytic capaci-
tor
D1—3500-ma.. 400-P1V silicon diede
J1.J2—"Phono jack, single-hole mounting type
R1—22-megohm, V.-watt resistor
R2. R35—220,000-0km, Vj-watt resistor
R.o—300,000-0hnt  potentiometer, audio taper,
with s.p.s.t. switch S1
R4, R7—1000-0hm, V-watt resistor
Ro—470,000-0hm, Vs-watt resistor
RS—7.000-0hm. Vi-watt resistor
Ry——=27-0hm, 17 pait resistor
R10—2200-0hm, Vi-watt resistor
SI—S.p.d.t. switch; part of R3
T1—DPower transformer:  primary, 117 volts;
secandaries. 125 volts @ 25 ma., and 6.3 volts
G+ amp (Stancor I'S-8416 or cquivalent)
1— 12477 vacuum tube
22121 thvratron tube
2T x 2147 x 57 Minibox
J-porominiature tube socket with shicld
I u-ptor miniature tube socket with shicld
Crystal lapel microphone (or similar)
Misc.—Kunobh, terminal strips. solder lugs, hard-
ware, grommcts, a.c. line cord, wire, solder, ¢tc.

It
I
1

plifier circuits, the prototype unit is
neat, compact, and rugged. The two
tubes (VI and V2) and tab-mounting
filter capacitor C6 are mounted on top
of the 2V4” x 214" x 5” Minibox used
as a chassis, while the power transform-
er fits inside and as close to the back as
possible. Sensitivity control R3 and mike
input jack J1 are at the front of the box;
output jack J2 (for connection to the
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Locate T1 as close to the back of box as possible; note location of tube sockets, and
mounting hole for C6. Jack J2 (for strobe connection) is hidden at rear of box.

strobe shutter cable) and the a.c. line
cord entry are at the rear.

Two two-lug terminal strips are used—
one for mounting silicon diode D1 and
the other for terminating the a.c. line
cord. Chassis ground connections are
made to soldering lugs installed under

the tube socket mounting screws. Use
insulated hookup wire for connecting
the a.c. switch and filament circuits;
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the balance of the wiring can be done
point-to-point using component leads.
It’s a good idea to use spaghetti on the
leads as required to avoid possible
shorts.

With the components mounted and
wired, carefully check your work before
installing the tubes and applying power.
Check to see that the tube filaments
light, and measure the B-plus at the
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Flash shutter contacts are polarized. Check with a
voltmeter, and connect positive side to V2's plate.

Jjunction of R10-C6b. It should be slight-
ly in excess of 150 volts. Finally, check
for a reading of approximately 3 volts
at pin 2 of the 2D21. Secure a crystal
microphone such as the Lafayette Radio
99 G 4510 and terminate its cord in a
phono plug.

The Flash Unit. The small schematic on
this page is a simplified diagram of a
typical electronic flash. Normally, the
camera shutter discharges capacitor €2
—charged through isolating resistors R1

Mike was one foot away for photo of golf ball fall-
ing into bowl of water. Fracture pattern of bulb is
seen below; despite its looks, it exploded violently.

and R2—through the primary of trigger
transformer T1. The very high voltage
pulse produced by T1’s secondary is
applied to the external starter anode
of the flash tube, partially ionizing the
gas inside it. The energy stored in CI
flows through the ionized gas, producing
an intense flash of light. In this applica-
tion, the shutter leads from the flash unit
are connected to J2 of the trip adapter.
The cord and connector are wired so
that the positive terminal from the flash
is connected to the 2D21 plate.

Almost any electronic flash unit will
work with the trip unit, so if you al-
ready own one or can bhorrow one, you're
in business. If you must buy one, re-
member that a.c. power will be required

HOW IT WORKS

As shown in the schematic on page 45, the in-
put signal from a high-impedance ctystal micro-
phone is amplitied by a conventional 12AT7 (V1)
twin-triode audio amplifier. A sensitivity control,
R3, is provided between the first and second
audio stages, and serves to determine the input
signal level required to trigger V2, the 2D21
thyratron trigger stage. This stage serves as an
electronic switch to close the contacts of the elec-
tronic flash unit. The firing circuit voltage de-
veloped in the flash is used as the plate supply
voltage for the 2D21. Resistance network R7-R$
biases the cathode of the 21)21 to a positive value
of approximately 3 volts. When the positive peak
of the audio signal applied to the control grid of
the 2D21 appreciably exceeds the cathode bias,
= the tube conducts or fires, triggering the flash unit.
- The power supply is entirely conventional. The
6.3-volt winding of T supplies filament voltage
to VI and V2, while the output of the 125-volt
winding is rectified by D1 and filtered by C6-R10
to supply bias voltage and 150 volts of B-plus for
the audio amplifier plate circuits.

for the trip unit, so it would be foolish
to pay extra for a battery-operated
flash. Small but adequate a.c.-operated
flash units are quite reasonable—the
unit shown in the photo on page 44 is
available from Spiratone, Inc., 135-06
Northern Blvd., Flushing 54, N.Y., for
$12.95 plus postage.

Take a close look at the camera shut-
ter on your flash unit, and secure an
extension cord to fit it. Cut the camera
fitting off of the other end, strip the
wires, and turn the flash unit on. Touch
a voltmeter set to a high range to the
bared leads, and observe the polarity.
Connect the positive lead of the cord

(Continued on page 112)
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Wireless

Re=Brog

Broadcast music or sound from your

hi-fi, FM tuner, or TV set to

every AM radio in the house—all it

tokes is a simple one-tube unit

EBROADCAST anything that comes

out of a loudspeaker. You can get
FM programs on all the AM radios in
your home. Television sound and music
from your tape recorder or phonograph
can be heard on the kitchen radio. Your
portable transistor radio can become
another listening end of a paging or
intercom system. You can remote-moni-
tor your CB, amateur or short-wave
receiver on any AM radio within range
of the Wireless Re-Broadcaster (WRB).
The WRB can be attached to the speaker
leads of any program source (PS).

The speakers at the PS can be switched
off or left on while you are rebroad-
casting. When the WRB is shut off, the
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By KEN DOBLER

PS is not affected in any way and will
function in a normal manner. The WRB
is also equipped with a Modulation level
control and a visual Level indicator to
handle the high-level signals taken
directly from loudspeaker leads, and can
function properly over a wide range of
input signal strengths.

The circuitry is easy to understand and
easy to put together. Parts are standard,
few in number, and readily available.
Use only enough antenna length to
transmit a signal to your own sets. Part
15 of the FCC regulations and a neigh-
bor's complaint can put an end to your
rebroadcasting days if you cause inter-
ference. So keep it down and find a spot
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Wireless
Re-Broadceaster

Unique use of “S”-type fuse clip is shown
below: it's soldered directly to the chassis
and holds neon tamp I1. Grommets protect
wires at various feedthrough points. Lamp
12, also grommet-held, can be moved up or
down to line up with opening in front panel.

FROM PROGRAM SQURCE

ARTS LIST:=wvscccccccasccncccccnaasaana

Cla/C16—40-pf., 150-volt. and 25-uf., 25-volt
dual dlectrolytic capacitor

C2—0.047-uf., 200-volt capacitor

C3—150-pf. ceramic disc capacitor

C4, C5, Co—00-pf., 400-volt capacitor

11—NE-2 neon lamp

12-—NFE-51 ncon lamp

L.1—Oscillator coil (Miller 71-0OSC, or cquiv-
alent )

R1, R6—100,000-0hm, Vi-watt resistor

R2—10,000-0hm, V;-watt resistor

R3—39,000-0hm, Vi-watt resistor v

P
L)
[
]
[}
[}
]
[}
]
a
[
[ ]
[ ]
]
[

AC LINE CORD

i, LEADS FROM TI

12

on the band that doesn’t conflict with
a regular broadcast program,

A dual-triode vacuum tube (12AT7)
is used as an oscillator and series modu-
lator. A series modulator can be recog-
nized by the fact that the plate voltage
supply is in series with the modulator
and modulated tubes. The unit is
powered by a half-wave power supply
isolated from the a.c. line by T1.

Construction. A wooden cabinet (8” x
4” x 4”) can be made and stained to
match existing furniture. The chassis
is fabricated from a piece of sheet metal
cut and bent to the proper shape. A
separate chassis pan and front panel
could be put together instead.

Cut a notch rather than a hole in
the front panel for the neon lamp modu-
lation Level indicator. The outer groove
of the grommet holding the lamp can
now act as a runway to grip the sides
of the slot. The lamp can then be moved
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up or down to line up with an opening
in the cabinet. Lettering on the cabinet's
Masonite front panel can be done with a
%" plastic lettering guide over a strip
of gold writing foil.

Wiring is not critical; just check all
connections before turning on the power.
An “S”-shaped fuse clip makes a con-
venient holder for the neon ‘“off-on” in-
dicator. Solder the clip directly to the
chassis, so that it is upright and the .
upper opening faces the front. Insert
the lamp into the upper opening.

Keep the antenna lead down to 10 feet
to avoid difficulty with FCC regulations. -

How It Works. Signals taken from the
speaker circuit of a PS are fed to the
Modulation level control, potentiometer
R}, through switch S1b and S1c. More or
less signal (depending upon the control
setting) is passed to the cathode of the
modulation portion of the tube (V1b).
Triode section V1b is hooked up as a

POPULAR ELECTRONICS



R4—20-0hm wirc-wound potentiometer (anto
radio remotec-speaker mixer typc)

R5—390-0hm, Vi-watl resistor

N1—3-pole, 3-position rotary switch

T 1—Power transformers primary. 117 volts;
secondaries. 110 volts and 6.3 volts [Olson
T-173 or cquivalent)

Via/V1b—12AT7 dual-triode vacuum tube

Misc.—6" a.c. line cord, 4° threc-conductor audio
cable, 9-prong miniature tube socket, 5-point
terminal strip, grommets, knobs, 'S"-shaped
fuse clip. 10° indoor antenna wire

beessosnesssssnes

Di
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c4
4oom.|
_ 100V
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Grounded-grid amplifier and Hartley oscilla-
tor are cascaded to form series modulator.
Audio is translated into AM broadcast-band
signals. Program source speaker is not af-
fected when ‘‘Re-Broadcaster’ is turned off.

grounded-grid amplifier. The grounded
grid shields the input from the output
circuit and prevents oscillation. Input
signals applied to the cathode vary
cathode potential with respect to the
grid in ‘step” with the signal. This
action varies and controls current flow
through the tube, making the tube work
like an ordinary amplifier.

Triode section V1a functions as part
of a typical Hartley oscillator. The tuned
tank circuit consisting of coil LI and
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capacitor C3 is across the grid and plate
of this triode while the signal at the
coil’s tap is at cathode potential. Capac-
itors C5 and C6 serve as d.c. blocks. The
values of the components in the tank
circuit determine the generated fre-
quency. Varying the adjustment of coil
L1 will enable you to select a quiet spot
on the AM broadcast band.

The generated radio frequency in tube
gsection V1a is amplitude-modulated by

(Continued on page 100)
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THE ENTIRE top of a mountain at
Ajangote in Ghana, Africa, has been
“decapitated’” to make room for a high
tower designed to support TV transmit-
ting antennas. and buildings to house
transmitting equipment. The elevation

Mountaintop Flattened for TV

of the new station will be great enough
to insure TV coverage over a large por-
tion of the surrounding area, including
the principal city of Acecra.,

The project, under the direction of
the English Marconi Company, is sched-
uled for completion this spring. Work is
also under way on two other TV stations
to be located at Kumasi and Sekondi-
Takoradi, a TV studio center at Accra,
a radio station at Ejura, and a micro-
wave network which will carry six high-
quality music channels between Accra,
Kumasi, and Ejura.

The new stations will substantially
increase Ghana's radio-TV facilities.

—Hans F. Kutschbach

Monument Honors Transmitting Tube

AUNIQUE monument honoring a transmit-
ting tube that lived for “260 years” has
been erected by engineering personnel of Radio
Liberty at the organization’s transmitting site
in Lampertheim, Germany. The tube, known as
“B18,” is a steam-cooled 50,000-watt type that
lasted 32,459 hours beyond its normal life ex-
pectancy of 7000 hours. This corresponds to a
human life span of approximately 260 years.

Visitors to the monument are greeted by an
electronically triggered briefing in English,
Russian, and German, which gives details about
the privately sponsored network’s around-the-
clock broadcasts to the Soviet Union. Shown
alongside the monument are William D, Ed-
wards (left), station manager, and William B.
Nielsen, assistant station manager.

Electronic Medical Thermometer

A NEW application has been found for
the temperature-sensitive thermis-
tor, a semiconductor. Braun Electronic,
a West German firm, has put it to work
in a medical thermometer that accu-
rately gauges a patient’s temperature in
seconds. Named “Tastomed,” the device
has a probe which is held under the pa-
tient’s tongue, and a meter calibrated in
Centigrade and Fahrenheit, U.S. repre-
sentatives: Electro-Physical Instruments
of Ogdensburg, N.Y.

—Hans F. Kutschbach
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Create the sound of
softly falling rain with
an vnusual unit

that generates white noise

7ORN OUT from the nervous turmoil

of a hard day? Have trouble sleep-
ing? Live in a noisy location? If you
have any or all of these problems, the
“Sleep-O-Mat” may be the answer.
Strangely enough, it fights mental fa-
tigue and extraneous noise with noise—
a special kind of noise that is akin to
the sound of waves at the seashore, a
waterfall, or rain on the roof. The term
for this kind of noise is ‘“white’” noise,
or—to use a better name—white sound.

While white noise or sound really has
no hue, it is analogous to the color
“white.” Just as white light is made up
of all the visible colors, white noise con-
sists of all audible sound frequencies in
all possible phase relationships.

One of the recent developments in
semiconductor research has been the de-
velopment of diodes which, when biased
at a specified voltage and feeding a spe-
cified load, produce white noise through
various bandwidths, with some types
going far into the radio frequencies.
One unit, the SD-1W/PE manufactured
by Solitron Devices, Inc., covers the
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By ROBERT M. VOSS

audio range, and is used as the basis
of the Sleep-O-Mat.

As an additional bonus, the Sleep-O-
Mat’s high-quality audio amplifier and
speakers can also be employed as a
phonograph or tuner amplifier. Simply
plug a program source into the jack on
the front panel, and substitute soft,
soothing music for the white noise.

How It Works. Basically, the Sleep-O-
Mat consists of white noise diode DI
followed by a conventional audio ampli-
fier, the entire chassis being mounted
inside the cabinet of the speaker system
it drives. A single 6C10 compactron tube
furnishes three stages of voltage ampli-
fication in one envelope (VIa, V1b, and
Vic). The power output stage, V2, is
a BK6GT, chosen because it delivers more
than enough power with very little plate
current. But enough current passes
through this tube and cathode resistor
R13 to develop a high enough potential
to bias the white noise diode.

A compensated control is used instead
of an ordinary volume control, since
white noise is most effective when all
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THE SLEEP-O-MAT
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the frequencies are of equal intensity.
With an uncompensated control, some
frequencies are attenuated at different
settings, particularly so on the low end.
Potentiometer R} is not compensated and
should be adjusted to maximum or near
maximum setting and left there. Control
R7, which actually performs the func-
tion of volume level control, is better
able to run from high to low level be-
cause of its compensation. Hum is even
more objectionable in the presence of
white noise than it is with most musical
sounds. The hum-bucking potentiometer
in the filament circuit and the filters in
the power supply reduce hum to mini-
mum levels,

Construction. Although the output
from the Sleep-O-Mat can be fed to al-
most any external speaker, building the
unit into a small, inexpensive speaker
system makes for a neat, compact unit
that fits nicely on a night table or book-
case headboard. The author used a Cal-
rad speaker system measuring 13”7 x 77
x 4%” on the outside, Other similar small
speaker systems such as the Heathkit
AS-41 can also be used, or you can
build your own cabinet, but cahinet size
will determine the chassis dimensions.

A long, narrow chassis measuring 1%”
X 2” x 10” fits nicely into the Calrad
speaker system, allowing room for the
protruding speaker magnets. It is sug-
gested that an even larger chassis be
selected if cabinet size permits, since the
author’s compact layout makes wiring
somewhat difficult. As shown in the
lower photo on this page, straight-line
arrangement of components was used.

Level control R}, one of the three
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Small speaker system forms housing for Sleep-O-
Mat; loudness control R7 and phono jack J1 are
mounted on front. Long narrow chassis fits in back
of speakers (photo below). Tubes V1 and V2 are at
left, power and output transformers at right. Chassis
size depends on the enclosure selected for the unit.

screwdriver adjust pots in the Sleep-0-
Mat, is mounted at the extreme left of
the chassis (as viewed from the back).
Following, from left to right, are V1,
V2, potentiometer R12 (which adjusts
the bias voltage on the white noise di-
ode), power transformer 71, and output
transformer T2. Hum-bucking pot R17
is hidden behind T2, as are the grommet-
lined holes for the a.c. line cord, the
speaker leads, and the leads to S1 (part
of control R7). Shielded cable leads to
R7 and J1, both mounted on the front
panel, are brought out through holes
adjacent to VI's socket.

With the exception of the fuse holder
mounted on the right end of the chassis,
all remaining components are positioned
underneath the chassis. Since layout will
largely be determined by the shape and
size of the chassis, no detail is given on
the prototype unit. Generally, however,
care should be taken to isolate the low-
level input stages from the output. Also,
it is best to locate the power supply
away from V1 and V2,

Adjustment. Bias voltage for the white
noise diode is given in a table of specifi-
cations that comes with it. Although
the operating point is not overly critical,
it is best to adjust potentiometer RI2
with a voltmeter so bias voltage will be
exact. Similarly, load resistor RL—
150,000 ohms in the author’'s unit—will
be specified and should be within 5%
or so of the given value.

A word of caution is in order: Occa-
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Basically, the Slzep-D-Mat

e TaOL consists of noise dioce Cl
followed by three stages of
s voltaga amplification (V1)

| and power output stage (V).

i17vac \
= 5! 6.3V

Ri73
wonF* l

PARTS LIST

C1, C2-—-20-uf., 50-volt clcetrolytic capacitor

C3, €S, C6, C7— 0.02-uf.. 400-volt paper capacitor

C4-—10-pf.. 3-vois electrolytic capacitor

C8, €C9. C10—20-uf., 350-voit electrolytic capacitor

D1-—SD-1W/PE white noise diode (Solitron Devices,
Juc., 500 Livingstoa St., Norwood, N.J.; $10.00)

D2, Di—800-P1Y, 500-ma. silicon diode (1N560 or
cquitalent)

F1—34-ampere fuse in fuse holder, type JAG

J1—-Stendard phone jack, normally closed

RL~—As specified for D1—see text

R1, RE1—470.000-0hm, Vi-watt resistor

R2. R:-—2200-0hm, Vi-wait resistor

R3, Ra, R10—220,000-0hm, '/-watl resistor

R4 -500,000-0km potentiometer. andio teper, screw-
driver adjust

R7--500,000-0km loudness control with switch (Cen-
tralah C1-60 “Compenirol”’ or equivalent)

R8—-2:00-0/hm, 4-watt resistor

R9—10,000-0hm.. Vi-wall resistor

sionally diodes will deliver enough naise
in “he supersonic region to overlcad the
following stages. When this happens,
the white noise output increases to a
certain point when the level control is
advanced, then whistling is heard, anrd
finally dead silence as the amplifier
blocks. A small capacitor 47 pf. or so
—across RL will cure this problem. If
whistling or other forms of oscillation
are heard independent of the settings
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R12—10,000-0hm potentiowmeter, linear taper, screaw-
driver adjust

R13, R14—500-0hm, 5-watt wirc-wownd resistor

R15—750-0hm, 5-watt wirc-wound resistor

R18-—22,000-0hm, Vs -watl resistor

R17—100-0hm, Vi-wall poteutiometer, lincar taprr,
serewedriver adjust

S1—Part of R7

T 1-——Power transformer: primary, 117 voils; second-
aries. 460 volts @ 350 ma., and 6.3 volts @ 2.5
amperes (Stancor PC-8418 or cquivalent)

T2—Oxtput transformers privarv. 7000 ohwms, scc-
ondary. 4 ohms (Stancor A-3878 or equivalent)

V1—6C 10 compactron tube

V2—-6K6GT tube

1-—Speaker(s) and cabinet—see iext

1—C hassis to fit cabinet—see text

1—12-pin socket for V1

1—Octal socket for V2

Misc.—Terminal strips, wire, hardware, knob, ctc.

of the gain controls, the amplifier feed-
back loop is out of phase; in this case,
reverse the secondary leads on T2. To
adjust R17. ground pin 7 of ¥/ and turn
R7 up full; this grounds the signal from
D1 so R17 can be set for minimum hum.

While the Sleep-O-Mat is not a cure-all
for insomnia, most persons find if very
soothing if not sleep-inducing. Try it
as a companion the rext time vou relax
after a hard day's work. 50—
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27 Basically, the Slzep-O-Mat

e TROL: consists of noise dioce Cl

followed by three stages of

- voltage amplification (V1)

HE and power output stage (V).
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PARTS LIST

C1, C2—20-uf., 50-volt clectrolytic capacitor

C3, C5, C6, C7—0.02-uf., 400-volt paper capacitor

C4—10-uf., 3-volit elcctrolytic capacitor

C8, C9, C10—20-uf., 350-volt electrolytic capacitor

D1—SD-1W/PE white noise diode (Solitron Devices,
Inc., 500 Livingston St., Norwood. N.J.; $10.00)

D2, D5—800-PIV, 500-ma. silicon diode (1N¥560 o7
equizalent )

F1—34-ampere fuse in fuse holder, type IAG

J1—Stendard phone jack, normally closed

RL-—As specified for D1-—see text

R1, RE1--470.000-0hm, Y3-watt resistor

R2. R:—2200-0hm. Vi-wakt resistor

R3, Re, R10—220,000-0/im, Vi-watt resistor

R4--500,000-0km potentiometer, andio taper, screw-
driver adjust

R7——500,000-0hm loudness control with switch (Cen-
tralah C1-60 “Compenirol” or equivalent)

R8--2700-0hm, YV45-watt resistor

R9—10,000-0/im. Vi-watt resistor

sionally diodes will deliver enough noisz
in the supersonic region to overload the
following stages. When this happens,
the white noise output increases to a
certain point when the level control is
advanced, then whistling is heard, and
finally dead silence as the amplifier
blocks. A small capacitor—47 pf. or so

-across RL will cure this problem. If
whistling or other forms of oscillation
are heard independent of the settings
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R12—10,000-0hm potentiometer. linear taper, screw-
driver adjust

R13, R14-—500-0hm, 5-watt wirc-wownd resistor

R15~750-0hm, 5-watt wire-wound resistor

R15-—-22,000-0hm, V4 -watl resistor

R17—100-0hm, “a-watl polentiometer, linear taprr,
screwdriver adjust

S1—Part of R7

T 1—Power lransformer: primary, 117 voils; secornd-
aries, 460 volts @ 50 me., and 6.3 volts @ 2.5
amperes (Stancor PC-8418 or equivalent)

T2—Output transformer: primary, 7000 ohms,; sec-
ondary. 4 olmns (Stancor A-3878 or equivalent)

V1--6C10 compactron tube

V2—-6K6GT tnube

1—Speaker(s) and cabinet—see éext

1—Chassis to fit cabinet—sec text

1—12-bin socket for V1

1—Octal socket for V2

Misc—Terminal strips, wire, hardware, knob, etc.

of the gain controls, the amplifier feed-
back loop is out of phase; in this case,
reverse the secondary leads on T2. To
adjust R17, ground pin 7 of V1 and turn
R7 up full; this grounds the signal from
D1 so R17 can be set for minimum hum.

While the Sleep-O-Mat is net a cure-all
for insomnia, most persons find if very
soothing if not sleep-inducing. Try it
as a companion the next time you relax
after a hard day’s work. 30—
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ELECTRONIC By ROBERT P. BALIN
GEOMETRY QUIZ

Often electronic components 1 Cardioid =
and circuits are named after
their geometrical form or

2 Catenary ——
their characteristic behavior
curve. Examples are rhombic
. . 3 Cone .
antennas, cosine deflection
yokes, sine- and square-wave
4 Ellipse

S5 Exponential

6 Helix

7 Paraboloid

generators, etc, See if you
can match the names of the 8 Polyhedron
curves and solids (1-10) at
right with the drawings of

. L 9 Toroid
their applications (A-J).

(Answers on page 104) 10 Trapezoid
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Often electronic components
and circvits are named after
their geometrical form or
their characteristic behavior
curve. Examples are rhombic
antennas, cosine deflection
yokes, sine- and square-wave

generators, etc. See if you
can match the names of the
curves and solids (1-10) at
right with the drawings of
their applications (A-J).

(Answers on page 104)
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Unit measures voltage in
a.g.c., grid bias, oscillator
and other high-impedance

circuits without loading

By RYDER WILSON

NE of the most useful test instru-
ments in the electronics enthusi-
ast's workshop is the vacuum-tube volt-
meter. The VTVM enables the experi-
menter to measure small voltages accu-
rately, especially in high-impedance grid
bias, a.g.c., detector and oscillator cir-
cuits. Unlike the 1000- or 20,000-ohms-
per-volt voltmeters which present differ-
ent resistances on different ranges, the
miniature VITVM to be described here
has a constant resistance of 10 megohms
on all ranges.
The miniature VITVM is a low-cost
construction project and operates eco-
nomically on batteries. It can measure
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d.c. voltages in five or six ranges, de-
pending on whether a 5- or 6-point
switch is used. Up to 500 volts can be
measured directly; audio, r.f. and other
a.c. voltages can also be measured with
the demodulator probes. The miniature
unit is completely self-contained in a
5” x 4”7 x 3” metal utility box and has
a large, easy-to-read, reasonably-priced,
50-pa. meter movement.

How It Works. A CK6088 subminiature
beam-power-pentode vacuum tube (V1)
is *“triode”-operated in a d.c. bridge cir-
cuit. The quiescent voltage drop across
resistor R8 is balanced out by applying
just enough bucking voltage to zero the
meter. You simply adjust potentiometer
R11 for a zero meter reading. Potenti-

MINIATURE
VIVM

ometer R9 serves as a current limiter
and calibrator for the meter circuit.

A positive d.c. voltage applied to the
grid of tube V1 through resistor R7
causes a proportional up-scale deflection.
The more positive the grid, the more
the tube conducts and the greater the
voltage drop across resistor R8. The
greater the voltage drop, the greater the
deflection of the meter. The rotary
switch (S1) specified in the Parts List
selects one of the five voltage ranges
from 5 to 500 volts. Precision =57 re-
sistors are used in the input voltage
divider network. The VTVM's accuracy
is dependent upon the selection of the
proper value of resistors, as well as the
quality of the meter movement.

If you can get a 6-position, single-
circuit switch that will fit, you can wire
the input voltage divider as shown in
Fig. 3, to get a very desirable 1-volt
range. Actually, no change in the ar-
rangement of the resistors in this cir-
cuit would have to be made to accommo-
date the 6-position switch. Jack J1
would be connected to the first contact
which would become the position for the
1-volt range. All other positions would

55




MINIATURE VTVM

follow in the same consecutive order as
in the 5-position switch.

Because of its d.c. operation, the mini-
ature VT'VM is relatively stable and free
of drift. It does not require constant
resetting of the zero control.

Construction. The interior view of the
VTVM shows the layout of the various
components. The tube (V1) is held in
place by a cable clamp. The circuit board
is mounted on the meter terminals.
Resistors R7, RS, R9 and filament bat-
tery B2 are mounted on the board. Re-
sistors RI through R6 are mounted, tur-
ret style, directly on S1. (See Fig. 6.)

Position the meter as close as possible
to the top of the case to allow room
for the range selector switch and panel
markings. Zero-adjust control R11 and
tube VI are then positioned to avoid in-
terference with other components. Place
battery BI on the bottom of the case
and hold it in position with a suitable
friction clip.

The d.c. probe shown with the meter
is made from a 2’ length of 52-ohm co-
axial cable and a test prod connected to
the center conductor, An alligator clip
and a short length of insulated wire are
connected to the shield inside the probe
handle. In use, the test prod point is
connected to the positive side and the
alligator clip to the negative side of the
voltage to be measured.

Fig. 1. The vol