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COMPARE. You'll find—as have tens of thousands
of NRI graduates—that NRI training gives you more
value. From the delivery of your first lessons in the
remarkable NRI Achievement Kit we send you on
enrolling, to “bite size” easily-read texts carefully pro-
grammed 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 NRl's
New, Exciting Achievement Kit

The day we receive your enrollment application we
mail out your new NRI Achievement Kit. This attrac-
tive starter kit is an outstanding, logical way to help
vou 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
hetter 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. FElectronics Division,
Washington, D. C. 20016

Join the thousands who gained success with NRI

“I average $150.-8170. a month in spare
time fixing radio and TV sets, and plan
to start my own full-time business. I
wish it were possible to tell every man
of the wonderful opportunities.” WIL-
l LIAM L. KING, Yoakum, Texas.

N
L WV

“Many thanks to NRI for the Electronics
training 1 received. 1 hold a First Class
FCC License and am employed as a
studio and master control engineer|tech-
nician with KXJB-TV.” RONALD L.
WOOQD, 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
« hlue collar worker, now I wn a white
collar worker.” JOHN J. JENKINS, San
Diego, Calif.

“I am a Senior Engineering Aid at Lition
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 10
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, bhi-fi and stereo sets,
black-and-white and color TV, etc.
A profitable field full or part-time.

INDUSTRIAL-MILITARY ELECTRONICS
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 you
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.

B BASIC ELECTRONICS

A concise course to teach modern
Electronic terminology and compo-
nents. A wealth 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 used by police and fire
departments, public utilities, con-
struction firms, taxis, etc. Prepares
for First Class FCC License.

*NOTE: You must pass your FCC Licence exams (any Communications course) or

NRI refunds in full the tuition you have paid.

a
Our 50th Year of Leadership in Electronics Training nl' l
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5,000 FIRMS
HAVE
EMPLOYED
D:VRY TECH
ELECTRONICS
GRADUATES...

There Must be a Reason!

Something new! \

LEARN AUTOMOTIVE
and Maintenance L R
ELECTRICITY AT HOME': \ Y

Here's another great opportunity for the man
who wants his own business or a bigger pay 4
check with-a brighter future. It is a NEW DeVry
program that gives you the advantage of earning
while you tearn.

Prepare in spare time at home for profitable
jobs which can take you all the way from
trouble-shooting on the electrical systems of
automobiles, marine engines, trucks, tractors
and other gasoline engines, to the general main-
tenance of electrical equipment in the home or
in light industry.

DeVry's new program “brings the classroom
to your home” through the magic of AUDIO-
VISUAL ADS: Lectures recorded by DeVry in:
structors combined with colorful 8 x 10” trans-
parencies to make learning easier. You get the
advantages of “programmed” learning through
modern texts which are aiso handy for future
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3

- » v % 3
reference. To develop practical skill, you get
and keep valuable shop equipment and manuals.
This includes building the brand-new DeVry
Transistorized Automotive Analyzer and the DeVry
Silicon Battery Charger — ideal “tools” for
earning extra money as you go.

This new program covers the entire electrical

DeVRY TECHNICAL INSTITUTE |
4141 Belmont Ave., Chicago, 1ll. 60641, Dept. PE-12.V

i i i in. [ 1 AM INTERESTED IN ELECTRONICS. Please give me your two
S{Ssl_‘,ms i aptnmvnhlle§ a.n.d other vehicles, in free booklets, “Pocket Guide to Real Earnings” and ‘‘Electronics in
cluding transistorized ignition SYS‘EI!'IS, ?"ema' Space Travel”; also include details on how to prepare for a career
tors and regulators, and other applications. In in this field. The following opportunity fields (check one or more) 1
the maintenance field, it covers lighting, electric e e )
motors, controls, wiring — even transistors. The S e SiElasionics [0 T
graduate from ihis program can be- either a D esior & Radio 0] T e
specialist as a troubleshooter on the electrical O Automation Electronics O Broadcasting
syi‘tem olt‘ an automobile, or handle electrical O Radar [1 Electronic Control
lighting, heating, alarm and control systems. It
JEVANE, NEIUNE, fal el p 1AM -
is ideal for “one man" maintenance departments. o rmc&TETQE,SSZE;?,;:;ﬁr&’:ﬂwﬁnﬁ'ﬁnﬁu'NTENANCE EFEC I
Check coupon at right and mail it today for
FREE facts. NAME _ = AGE I
ADDRESS N ot ______APT
(o]} S STATE. zIe_

O Check here if you are under 16 years of age.

2095A Available in Toronto

December, 1965 3
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cordless UHF converfe;
$19.95 ...

Jerrold, originator of the famous Powermate antenna
amplifier, now brings you the most compact, effi-
cient, and high-style of UHF converters— Tele-Mate!

All-solid-state with maintenance-free tunnel-diode
design, the new Tele-Mate has a low noise figure and
needs no warm-up. Works on unused Channel 5 or
6 of any VHF receiver to bring in all UHF channels
in the area. At only $19.95, Tele-Mate is by far the
best value in the UHF converter field.

See your TV serviceman for the Jerrold Tele-Mate
or write for name of nearest dealer.

JERROLD ELECTRONICS CORPORATION
Distributor Sales Division
15th & Lehigh Ave., Philadelphia, Pa.19132
The nation's leading manufacturer
of television reception products
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Now with exclusive new =
DYNA-BOOST

circuit that intensifies
speech signals and
extends the range more
than ever hefore!

OPERATING FEATURES
AND PERFORMANCE

THAT MAKE YOU PROUD
TO OWN THE BEST!

q FIT

Other Features include:

e Transistorized 117 VAC/12 VDC
Power Supply

e Double Conversion Superhet Receiver

e Delta-Tune Fine Tuning

¢ Adjustable Squelch Control and
Standby Switch

¢ |lluminated S and RF OUTPUT Meter

¢ Modulation Indicator

¢ Plug-in Microphone

e Use as Public Address Amplifier

P—
LBi’:J

See your B&K Communications

Distributor for demonstration or

MAIL COUPON TODAY
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23 CHANNEL FULLY-EQUIPPED
AM CB TRANSCEIVER

Here is talk-power you'll be glad to talk about! Full 5
watts input plus built-in speech compression Dyna-
Boost circuit that puts the power in the sidebands
where it does the most good. Increases modulation
level to the very maximum at all times, even for a soft
woman'’s voice. Front panel switch enables you to use
Dyna-Boost as you need it. Make the dramatic “‘talk-
test” and prove it for yourself!

Fully equipped with all necessary crystals for imme-
diate operation on all 23 CB channels, at a turn of the
switch. COBRA CAM-88, $214.95

B&K MANUFACTURING CO.
DIVISION OF DYNASCAN CORPORATION
1801 W. Belle Plaine, Chicago, Ill. 60613

-
1
1
1
1
1
1
1 Please send informative COBRA Bulletin 644P
1
1
1
]
1
1
]

Name

Address

City. State. Zip No
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Fastest

heating

gun in the world

A Weller gun reaches full soldering temperature
up to 409, faster than other guns. This is just
one of the reasons why Weller is the choice
of nearly all professional electronic service
technicians.

Weller guns also have trigger-controlled dual
heat that permits instant switching to high or
low heat to suit the job. They deliver the most
heat per rated watt, resulting in the greatest
soldering efficiency.

When you buy a soldering gun, be sure to
insist on Weller.

Weller Dual Heat Guns and Kits come in watt-
age ranges from 100 to 325, priced from $6.95
to $12.95 iist.

WELLER ELECTRIC CORP., EASTON, PA.

World Leader in Soldering Technology
CIRCLE NO. 45 ON READER SERVICE PAGE

LETTERS

FROM OUR READERS

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

CALL OUT THE MARINES

HELP! WE NEED HELP' The very fine
article, “Project Choose,” by Ken Gilmore
(September, 1965) listed our “National Di-
rectory of Schools and Vocations,” but failed
ta state that it is a 713-page book with a cost
of $11.66. We have been besieged by stacks
and stacks of letters from your readers ask-
ing us to send them free lists of schools. Al-
though we would like to answer them, we
do not have the facilities to do so. The direc-
tory is a standard guidance hook which can
be found in most High School Guidance De-
partments, High School Libraries, and in
most large city libraries; it is available at

these places for examination by interested

students. We are returning the quarters and

five-cent stamps which some of your readers

sent. You certainly have an eager public, and

we shall never forget PorULAR ELECTRONICS.
Even the Armed Forces are in on this.

ApeLINE E. MILLER

State Schools Publishers

North Springfield, Pa.

Miss Miller, we know how you feel about
the “quantity” of reader mail. The response
to Ken Gilmore’s article on resident schools
has been terrific. Sorry that the price of your
valuable Directory was omitted.

FIDO’S WHISTLE MODIFIED

If you want to save tape, you can modify
the circuit in “Fido's Whistle-Controlled
Flivvers” (October, 1964) to make a sound-
actuated relay. I eliminated the frequency-
selectiveg network and the relays in the latch-
ing circuit and installed the system in the
motor circuit of my tape recorder. Now the
reels turn only when a sound is being re-
corded.

DoucLas HARRINGTON
Wellesley, Mass.

(Continued on page 8)

POPULAR ELECTRONICS



Why does one

of these men
earn so much
more than
the other?

More brains? More ambition?

No, just more education
in electronics.

You know that two men who are the same age
can vork side-hy-side on the same project, yet
one vull earn much more tnan the other.

Why ? In most cases, simply because one man
has a better knowledae of electronics than the
other. In electronics, as in any technical field.,
you must learn more to earn more. And,
because electronics keeps chanaing, you can
neverstoplearminaif youvantto be successful.

But your job and family obligations may make
it almost impossible for you to gn back to
school and get the additional education you
need. Thal's why CREI Haome Study Programs
are developed. These programs make it pos-
sible for you to study adsanced electronics at
home, at your own pare, on yaur own sched-
ule. You study with the assurance that what
you learn can be appheri on the job to make
you worth more money to your employer.

CREl Pronrams coser all important areas of
elec tronies including communications, servo-
mechanisms, ¢.en sna-~ecraft tracking and
control. You're sure to find a program that fits
your career objectises.

You'te eligible for a CRE! Program if you have
a hinh schonl education and work in elec-
fronics. FREE book aizes all the facts. Mail
coupon or write: CRE!, Dept, 1212C. 3224 Six-
teenth Stieet, N.V/., Vvashinaton, D.C. 20010

Send for Free Book

Aceredild Bt ol g Hans st e S

December, 1965

The Capitol Radio Engineering Institute

Dept. lZXZE, 3224 Sisteenth Streat, N.W., Washington, D.C. 20010
Please send me FREE bock describing CREI Programs in
Electronics and Nuclear Engineering Technology. | am
employed in electrorics and have a high school ecucation.

Name Year Born
Address

City State Zip Code
Employed by

Type of Piesent Work
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STEREO REQUIRES
MATCHED MICROPHONES . ..

Pianos sound like barrel organs? Violins like mu-
sical saws? Voices lost in a welter of “hollow” back-
ground sound? Friend—Ilook to your microphone!
You'll be amazed by the clear, life-like tapes you
can make with the new Shure Unidyne A . .. a low-
cost, fine quality unidirectional microphone that
picks up sound from the front uniformly while re-
jecting sounds from the rear. Equipped with plugs
to match most tape recorder inputs. Unidyne A
matched pairs can detect the subtle differences
that “localize” sound for realistic, spatially-correct
stereo tapes.

5 \ NEW!
T @

{1 | UNIDYNE/[2\

MATCHED STEREO MICROPHONES

In the quality tradition of the famed Unidyne
family of unidirectional dynamic microphones
. . at a new dramatically low price. Never be-
fore such quality at so low a price! Model
580SA(MP)—Only $70.80 net for the pair.

5 LOOKING FOR
“PROFESSIONAL”
yy QUALITY?

Pyt
[; UNIDYNE III

The favorite of performers and public

ﬁ size, true-cardioid pick-up pattern, sym-

metrical about the axis in all planes, at

faithful voice and music reproduction. Model 545S

(with On-Off switch) $53.97 net. (Matched pairs

o | SHHIUMRE
2 1%

speakers. Dual impedance, ultra-small
all frequencies. Wide-range response. Amazingly
available).

Shure Brothers, Inc.

222 Hartrey Avenue, Evanston, Illinois
CIRCLE NO. 38 ON READER SERVICE PAGE
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LETTERS

TV PICTURE TUBE TESTER

I am planning on building the “TV Picture
Tube Tester and Rejuvenator’” (October, 1965)
and have a couple of questions concerning
it. The 5-volt tap (position 6) on filament
switch S2¢ in Fig. 7 does not seem to be con-
nected. As I see it, this switch position will
be dead. Is that correct? Also, can I use a
1-ma. meter in this tester?

MELVIN J. HYATT
Prairie Village, Kan.

(Continued from page 6)

Melvin. you are right about the 5-volt po-
sition of the switch; to correct for this con-
dition. simply run « small piece of wire from
pin 6 on S2a to pin 8 on S2b. Also note that
the value of R3 is 1 megyohm as shown on the
schematic, and not 1000 ohms as in the Parts
List. Use of a 1-ma«a. meter is not recommended
because it would throw too many usable
readings too low down on the meter scale.

MOSCOW IS EAST AND NEW YORK IS WEST

Mr. Pyle wrote an informative and certain-
ly a most interesting article, “When It's 6
AM in Tokyo” (August, 1965), but I would
prefer that he brush up on his navigation be-
fore flying with me. In my travels around the
world in the USAF I have always found New
York to be West of London, and Moscow to be
East.

JEssE R. CALLAHAN
Villingen, Germany

Jesse, the editor who worked on this article
wis standing on his head; now he has his
baclk to the wall. As for Mr. Pyle, he’s facing

North and repeating 1000 times, “East is to
the right, West is to the left. and some editors
don’t know their right from their left.”

INTENSIFIER FOR “‘HI-LIGHTER”

The “Hi-Lighter” (September, 1964), was a
complete success. I obtained the 6.3-volt fila-
ment transformer—the most expensive item
on the list—1tor only $2 (Army surplus). I put
a convex lens in front of the GE 1133 lamp tc
focus and intensify the light even more. It
works beautifully.

MICHAEL SPIELZINGER
New York, N.Y.

(Continued on page 10)
POPULAR ELECTRONICS
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BOOSTER-COUPLER

Model No. 65-1 List $29.95
ALL FINCO PRODUCTS "COLOR"
ARE ENGINEERED FOR

The BOOSTER-COUPLER

““for Deluxe Home and Commercial Use’’

Two tube, 4 set VHF-TV or (FM) Distribution Amplifier
for home and small commercial distribution systems
. with low loss splitters (FINCO =3001 or =3003)

can feed 16 or more sets, depending on signal leve!
and line fength losses. FEATURES:

* On-Off Switch

AC convenience receptacle

Ventilated perforated steel cabinet 636" x 376" x 396"

Metal enclosed to eliminate shock hazard

Easy access for tube servicing

Convenient, easy mounting . . . bracket

and screws supplied

UL listed AC cord

117 Volts, 60 cycles

Attractive appearance with rugged commercial
construction

No strip terminals
® Minimum “snow'’ (very low noise figure)
100% test for all electronic characteristics

14

UHF CONVERTERS

Model U-Vert 300 List $39.95
Model U-Vert 200 List $26.90
Model U-Vert 100 List $19.95

The CONVERTERS

““That challenge all competition’

-

FEATURES:

® Drift free fine tuning

® Post conversion signal amplification
® Solid state chassis — shockproof

e Convenient AC outlet on converter

® Exact input-output impedance match

e tighted dial tuning

Full color and black-white signal conversion

* High gain — low noise

Conforms to FCC radiation specifications

Easy installation - UL approved

.

Instant warm-up — Operates at Channel 5 or 6

* A model for every reception area

Write for beautiful color brochures —Numbers 20-338 and 20-377

Atiant i
il THE FINNEY COMPANY B
Chicago Los A les
0s Angele:
glft:g‘uand 34 West Interstate Street Bedford, Ohio 44014 Dept. PE 2:?;‘;’;

CIRCLE NO. 12 ON READER SERVICE PAGE
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10W...d dozen (ools for
ozens of jobs
Ay
DGkel sel!

Really compact, this new nut
driver/serewdriver set features 12
immterchangeable blades and an
amber pla (UL} handle. All are
itained m, trim, see-thru

No. 99P5-50
ef. Broad. flat

base permits case fo 4 hench siand.

Ideal tor assembly and ser

7 NUTDRIVERS:
118" 1

2 SLOTTED SCREWDRIVERS:

17067 and 90127 hips

2 PHILLIPS SCREWDRIVERS:

] and =2 e

EXTENSION BLADE

Afdds 47 reach o driwing blades

HANDLE:

roaf. Exclu

: Hing devica

blades lirmly fer tusning
permats Rasy removal

WRITE FOR CATALOG 1A2

Send Catalog 162 with information on 99PS-50
name

address

city

=
|

| :

| XCELITE INC. - 20 BANK ST.. ORCHARD PARK, N. Y.
|

|

!

|

|

state & zone
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“PHONOVID"" BAFFLING

How can Westinghouse's “Phonovid” sys-
tem (August, 1965) reproduce video pictures
on a standard TV set directly from a phono-
graph record? Since the minimum frequency
response needed for a TV image is generally
considered to be one million cycles per sec-
ond, could you please explain how it is pos-
sible for the stylus and cartridge to respond
to anything over the usual maximum of 20 kc.

Ebn Drarer
Baldwinsville, N.Y.

(Continned from page 8)

Easy, Ed. It's slow-scan TV. The pictures
wre stills. and the frequency-response require-
ments arve way dowvan. You’ll he interested in
the article on page 67 of this issue.

SWAMPED BY OPERATION ASSIST

I was swamped with replies to my request
in the Operation Assist column for a sche-
matic. I tried to answer a few at first, but so
many came in that I could not possibly an-
swer all of them personally. Thank you (for
publishing the request) and everyone who

My special

thanks go to one fellow who sent me practi-

cally the whole booklet in Xerox form, and
who did not give his name or address.

Jon~ Luee, WASKGW, WPE5SDTL

Houston, Tex.

was kind enough to write to me.

PARTS PROFILES DT’s

If any experimenters ran into the dv/dt
effect when they set up the demonstrator
tester shown in Fig. 1 on page 73 of “Parts
Profiles” (October. 1965), they should place
push-bution switch S2 between the rectifier
bridge and the 3-ohm. 1-watt rcsistor instead
of in the position shown. This will eliminate
the myvsterious gremlin which turns on the
SCR prematurely.

DoxNaLh LANCASTER
Phoenix, Ariz.

Also, switeh 82 should Le held open longy
enough for the SCR to turn off. The dv/dt ef-
fect is a characteristic that tends to turn on
an SCR when the rute of rise of the applied
voltaye esceeds o certain critical value, even
thougyh the applied voltuge is less than the

CIRCLE NO. 33 ON READER SERVICE PAGE —»
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New from RCA!

ALL SOLID-STATE CB 2-WAY RADIO
“WITH ALL SILICON TRANSISTORS

Here's the latest, and the finest, in a long line of excepticnal

2-way radios from RCA. The new ail transistor RCA MARK 10

with the operating features you have been asking for.. engi-

neered to provide the most dependable communications pos-

sible. Check this partial list of RCA MARK 10 advantages:

= All s:licon transistors assure dependable communications
at temperatures ranging from 23° to - 130 °F

» 12 crystal-controlled transmit and receive channels with
ilfuminated channel sefector

w Comkination “'S” meter and relative RF output meter

® Operates from 12-volts DC power source {positive or nega
tive zround)

» 3-watt public address system with volume level fully con-
trotlable by receiver volume control

w Provision for tunable receive, AC operation, and externai
speaker {optional}

s Crystal-controlled double conversion, superhelerodyne re-
ceiver provides frequency accuracies greater than 0.004%

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N. 1.

g e

New RCA Mark 10 Transistorized CB Radio

oy *189%

w Separate AGC amplifier eliminates blasting and overioading,
minimizes fading

= Six-stage {F bandpass filter for maximum selectivity with-
out ringing

» Low distortion, series type noise limiter with automatic
threshold adjustment

u Receiver power regulated for maximum stability

u Acoustically designed cabinet with audis characteristics
shaped for maximum inteliigibitity

» External speaker jack {de-activates internal speaker)

» Compact. tightweight. Only 3%” high, 534" deep, 8'2"
wide, weighs less than 412 pounds

See it at your Authorized RCA Citizens' Band

Radio Distributor. To find him. look for -
stores displaying this symbol. t's your as ‘
surance of top-quality RCA CB equipment. o h

*Optional distributor resale price

The Most Trusted Name in Electronics
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é{TﬁinklhygA? of college and
a ipace age career in

F ellectron‘ics ?
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UR CAl

Y

ENGINEERING TECHNOLOGY
AND ENGINEERING

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

- MSOE offers residence study programs
leading to these degrees in engineering
technology and engineering:

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

Also get facts about scholarships and fi
nancial aids, job placement and other

student services, plus photographs of
MSOE technical laboratories and
student activities. For your copy,
just mail the coupon —
no obligation.

MSOE

Milwaukee School of Engineering

sy et

Milwaukee School of Engineering
Dept. PE-12651025 N. Milwaukee Street
Milwaukee, Wisconsin 53201
Please send the *“Your Career” booklet.
I'm interested in

[0 Electrical fields O Mechanicatl fields

Name. e Age...........

Address......

CitY e e State......o.ocveen, ZIP. ...
M5.227
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static breakdown voltage. A pn junction has
capacitance, and the laryer the junction, the
larger the capacitance. An SCR is a pnpn
device, and it has capacitance. Like a ca-
pacitor, the SCR can take on a fast charging
current. The faster the SCR charges up, the
faster the voltage rises. The trick, then, is
to keep the current surge down to a minimum.

RADIO MAGAZINES CIRCA 1925 AVAILABLE

We have been in radio since the earliest
days of broadcasting (1922) and we have a
dozen or more issues of Popular Radio maga-
zine of 1924-25 vintage. They certainly bring
out the primitive beginnings, like the Model T
era of radio. Would you know of any organi-
zation that would appreciate having these
issues?

CLARK BROTHERS
Albia, Towa

CAMPER’S SPECIAL DOWN THE DRAIN

There goes another construction project
down the drain due to the fact that the parts
are not available where I live. I am referring
to the “Camper’s Special” (August, 1965). It
would appear that the 2N3053 transistors
used in the project are not stocked anywhere
in Oakland or San Francisco. I have con-
tacted some 20 electronic supply houses in the
Bay Area and not one had them. Further-
more, they advised me to discontinue con-
struction of the project because there was so

s
-ow

slim a chance that I could get hold of these
transistors. Because the project uses tran-
sistor sockets, I was still able to complete
the unit, but I find it extremely maddening
not to know whether the project is a success
or a failure. Could you possibly tell me where
I can get these transistors?
D. McDANIEL
Oakland, Calif.

The Bay Area is a biy place and we can’t
understand why you couldn’t get the 2N3053
transistors. They are made by RCA, list for
$1.2%4, and are similar to the 2N2270, 2N 3016,
2N 3056, 2N 3057, 2N 3253, and 2N 8444. Your dis-
tributors should huve been more helpful in-
stead of trying to discourage you from
putting the project toyether. We suygest that
you try one of the mail order houses if
the distributors won’t accommodate you. Inci-
dentally D. M.. your complaint was the only
one we received on lack of parts availability,
but we did yet « lot of compliments on the
project.
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ongratulate yourse

" Now fromCourler'
The world’s smallest,
most sensitive,

most powerful

transistor CB line!

6 Channels
*COURIER TR-6

6" Wx6%"Dx17%"H

m SILICON TRANSISTORS. [llumi-
nated channel selector. Auxiliary
speaker jack. 4” oval speaker.
Transmit indicator. External chan-
nel socket. Top or bottom speaker
mount. Channel 9 crystals.‘$129

FOR THE ULTIMATE
IN BASE STATION
OPERATION!

RANGE EXTENDER
COURIER-23

m 23 Channels ® Dual Conversion
mTransistor Power Supply 8 Includes
all crystals, mounting brackets,
power cords and noise-cancelling
microphone. STILL $189.50

World famous manufacturers of qual-
ity CB and BB equipment, including
Courier 23, Courier 1M, Courier 30 B,
Fleet Courier, Port-A-Lab, Transistor-
ized Power Supply, Linear Amplifier.

m i P §§

12 Channels
*COURIER TR-12

5% W x 5% D x 1%" H

m SILICON TRANSISTORS. Collins
filter. llluminated S-RF meter. il{u-
minated channel selector. PA Sys-
tem. Auxiliary speaker jack. Modu-
lation indicator. Channel 9 crystals.

$169

23 Channels

"COURIER TR-23

6" Wx7%2" D x 22" H

mSILICON TRANSISTORS. All
crystals supplied for 23 channelis.
llluminated S-RF meter. llluminated
channel selector. PA System. Auxil-
iary speaker jack. Single knob tun-

ing. Modulation indicator. $209

(Delivery, Dec. 15, 1965).

*All units include: Microphone, Mounting Brackets, DC Cord, Chrome Cabinet.
PLUS exclusive Courier circuit protection against mismatched antenna, incorrect

polarity, and overioad.

AC POWER SUPPLY for above units $29.95

D BN EAS WA S MG MRS D SN G I I NS NS S MRS RN EAE MRS B N e e R

2B

56 Hamilton Ave.
White Plains, N. Y.

TRANSISTOR CB line!
Name

@@H electronics communications inc.

Yes! I'd like to know all about Courier’s new 6-12-23 Channel SILICON-

Address

City

oy N N B N N N N N N

County__

___State



TWISTED PAIRS COME EASY
USING A HOMEMADE DIE

Here’s a way to make professional-looking
twisted pairs which are often used in wiring
filament and a.c. circuits to minimize radi-
ation or pickup of stray signals, hum,
noise, etc. Obtain a short brass rod about

%* in diameter and drill three holes in it
as shown in the diagram. Hole size depends
on the gauge of the wire you intend to twist;

sell for about 25

side holes should be drilled at angles of
less than 45° for best results. To use, simply
insert the two wires in the side holes and pull
them from the center hole. Connect one end
of the wires to be twisted in a vise and place
the die in a hand drill. Then simply rotate
the drill and work the die along wires until
the lengths of wire are properly twisted.
—Roman A. Scheidel

SINK-DRAIN STRAINER
PROTECTS SMALL SPEAKER

Small perforat-
ed sink drain
strainers — the
type found at
corner hard-
ware shops —
make excellent
protective
grilles for
small speak-
ers. Chrome-
plated and con-
vex in shape,
they come in
many sizes and

cents each. To
install one, sim-
ply glue it in place; a few drops of epoxy
cement will do. —Henry R. Rosenblatt

(Continued on page 20)

ﬁ"—

THE TURNER TRANSISTORIZED

WITH VARIABLE OUTPUT LEVEL

Now, from Turner comes the very finest
base station microphone ever designed.
the #8 features a two transistor pre-
amp with volume control to give you up
to 50 times the output ievel you now have.
Yes, just dial your desired signal for maxi-
mum modulation all the time — every
time. You can work close or far away from
this microphone, or change the output for
a big or little voice.

Eventually, all sets lose some of their
tnitial power. Turner's #3 puts the zip
back into your set and keeps it up to full
strength at all times!

The #8' has tailored frequency re-
sponse of 300-3500 c.p.s. for best and
clearest voice transmissions with knocked
down local noise interference.

Exclusive touch-to-talk or lock on-off
switching — the #83 works with all tube
or transistor sets regardless of switching
requirements or type.

Ask your dealer about the new #8 .

=)

VOLUME CONTROL

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

In Canada: Tri-Te! Associates Ltd
Toronto, Ontario

Export: Ad Auriema, Inc., 85 Broad Street, New York 4, N.Y.
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POPULARELECTRONIS

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

1

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

2

Mail the coupon to the address indicated below.

3

Please use this address only for Product Service requests.

ssss9sssse s e e s s s s s s s s s sss s e e s s e ses e OEPEEE S %0 0 0 0 0.8.0.80 5 0 0 9.000,010i0i010i0a8"

POPULAR ELECTRONICS
; P. O. BOX 8391
PHILADELPHIA, PA. 19101

Please send me additional information about the products whose code numbers | have circled 5
- 1 2 3 4 5 6 7 8 921011121314151617 1819 20 21 222324255
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50:
5] 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 697071727374 75 -
176 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 9596 97 98 99 100

e s e 00 seee

* NAME (Print clearly!

: ADDRESS

ary STATE ZIP CODE
VOID AFTER JANUARY 31, 1966 12

IEEK]
79: 070070 9 67898 ¢ ¢ 8 0°0° 6 0 0 &

--------------------------------------------------------------- s e s s 0 0 ere
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Choose Your Tailor-Made Course in

N..S.“PROJECT METHOD" ELECTRONICS

Now! N.T.S. — one of America’s oldest leading home-study and resident tech-
nical schools—offers you GREATER CAREER OPPORTUNITIES IN ELECTRONICS.

You can become a h ghly-paid
Tv-Radic Technician, an elec-
tronics field engineer, of suc-
ceed in your own sales and
service business.

You can service and repair the
electronic *‘brains’ of indus-
try -—— computers, data proc-
essing and other automation
equipment.

CHOOSE YOUR FIELD—INSURE YOUR FUTURE!

You can succeed in TV-Radio

You can install and maintain
electranic circuitry in missiles
and rockets . . . specialize in
microwaves, radar, and sonar.

Communications | . . prepare
for £.C.C. License, service ad-
vanced satellites for industry
and defense.

ELECTRONICS-TV-RADIO
SERVICING AND COMMUNICATIONS

A basic course thoroughly covering fundamentals of
electronics, radio, TV servicing and communications.

MASTER COURSE IN
ELECTRONICS-TV-RADIO, ADVANCED
TV AND INDUSTRIAL ELECTRONICS

Qualifies you as a Master Electronics Technician —
the Man in Demand.

3 FCC LICENSE COURSE

Preparation for this government license essential for
many interesting jobs in radar, radio, television, com-
munications, guided missiles, many others. Upon com-
pletion of this course, if you do not pass the FCC
exam, your tuition will be refunded in full.

4 RADIO SERVICING
(AM-FM-TRANSISTORS)

Train for radio sales and service with dealer or
distributor.

5 TELEVISION SERVICING
(INCLUDING COLOR)

Covers installation, adjustment, repair and servicing
of black and white and color television . . . prepares
you for your own sales and service business.

STEREOQ, HI-FI AND SOUND SYSTEMS

A growing field. Prepares you to build, install and
service modern sound equipment for home or industry.

7 BASIC ELECTRONICS

Gives you the fundamentals you must know to build
on for a future Electronics career. Also cffers an
excellent background for Salesmen, Purchasing Agents,
and others in Electronics.

8 ELECTRONICS MATH

Simple, easy-to-follow instructions in the specialized
math you need in many electronics jobs.

INDUSTRY WELCOMES N.T.S. STUDENTS AND GRADUATES

16
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NT.S. HOME TRAINING: QUICK, PRACTICAL WAY

TO HIGHER PAY, LIFELONG BENEFITS

N.T.S. “Project Method'' Courses can help you get a new and better job — or
move up to higher pay in your present one.

N.T.S. “‘Project Method’’ home training
lessons are shop-tested in the Resident
Schoo! in Los Angeles. You work on prac-
tical job projects, learn to use shop
manuals and schematics. Your N.T.S.
training is individual. You proceed at
your own pace. The Schools’ practical |
methods plus more than 60 years of

experience have helped thousands of
students all over the world to successful
«, Careers.

Most courses include Equipment Kits
There are no Kit Deposits. Everything
included in your low tu tion.

HIGH SCHOOL AT HOME

Learn easily. New modern method. National

BENEFIT NOW AND ALL YOUR LIFE
WITH N.T.S. HOME TRAINING

also offers accredited high school programs

F for men and women. Take only subjects you
L/ npeed. Study at your own pace. latest ap-

' %! proved textbooks — yours to keep — every-
- @7 thing included at one low tuition. Check

<

. === High School box in coupon for information.

Bample Lesson

e, MAIL REPLY CARD
:‘3 OR COUPON FOR
=20 rree sook anp
SAMPLE LESSON
In Field of Your Choice

You Enroll by Mail — and Save Money.
No Salesmen: This means lower tuition for you.
Accredited Member N.H.S.C.

CLASSROOM TRAINING
AT LOS ANGELES

If you wish to take your Electronics-TV-Radio training

N

LOVLY

4, o
Oreg g1t

in our famous Resident School in Los Angeles — the Name __ - Age
oldest and largest School of its kind in the world—write
for special Resident School catalog and information, [ ] Address
or check coupon. City State .
(ﬁ —— il NATIONALSCHOOLS ' O Check here if interested ONLY in Classroom

:_ Y WORLD WIDE TRAINING SINCE 1905

4000 S. Figueroa St., Los Angeles, Calif 90037

December, 1965

[JCheck here for High School Department Catalogonly.

The personal guidance you receive during your training can
be very helpful to your progress. Many N.T.S. students are
able to earn more money witkin a few months. You can pick
and choose your career. Work in industry or go into business

for yourself.
Your services will always be in demand wherever you g0 —

and you can pick your spot!

N.T.S. Graduate Advisory Service can help you answer tech-
nical questions in establishing your own business and in
countless other ways after you've completed your training.

4000 5. Figuersa 5t., Los Angeles, cCalifornia 90037 ’
' Please Rush FREE Electronics ‘‘Opportunity Book' '
and actual sample lesson on course checked below:

' O Electronics-TV-Radio Servicing and Communications
' [ Master Course in Electronics-TV-Radio '

' Advanced TV and Industrial Electronics
[ Fcc License Course
'D Radio Servicing (AM-FM-Transistors)
' M3 Television Servicing (Including Color)
[| Stereo, Hi-Fi and Sound Systems
'D Basic Electronics [ ] Electronics Math

Dept.
205-125

Training at L.A.

b



TIPS

MODIFIED MONO PHONE JACK
FEEDS MONO OR STEREO PHONES

Stereo as well as mono headphones can be
plugged into a modified phone jack—a simple
bend eliminates the need for an adapter o1
wiring changes. Just shorten the circuit clos-
ing prongs as shown in the photos. A pair ot

»

( Continued from page 14)

s

long-nose pliers can be used as a bending

tool, it they are strong enough. Adjust the
hends so that the tip and center section of
a stereo plug are contacted. A mono plug

should be pushed in only partially, If you push
the mono plug in all the way, it will serve as
a shorting plug, and while this could be a
desirable feature in some instances, it could
also damage some types of transistor ampli-
fiers. A small bushing or spacer cut to proper
size and fitted over the mono plug would limit
insertion distance. —Art Trauffer

BEEF UP THOSE FLOPPY
RABBIT-EAR ANTENNAS

If the small swivel balls inside of the tele-
scoping-type antenna mounted on the rear of
your TV set should break through the plastic
case, you can put
them back in place
with two small
metal strips. Drill a
4” hole in each
strip to allow the
antenna sections to
pass through, shape
the strips with tin
snips to fit inside
the case, and insert
them between the
swivel balls and the
top of the case as
shown. Make the
center screw just snug enough to provide suf-
ficient friction to hold the antenna elements
at any desired angle when they are fully ex-
tended. —Homer L. Davidson

Top sensitivity, even in the arctic...

powerful 315 watt output, current drain that .

One microvolt sensitivity, even at —10° F,
0.4 microvolt sensitivity +10° F. through
+125° F. . . . signal pulling capability that
you can depend on, even in the arctic.
Completely solid state, the Amphenol “Six
Hundred” has replaced the relay with high
speed electronic switching to make it far more
rugged than comparable equipment. Its dual
conversion superhetrodyne receiver, with 4
stages of amplification provides outstanding
selectivity. ,

Other significant advantages include a

is actually less than a flashlight, and 10 crystal
controlled channels.

The 600 is a 12 VDC compact, mobile umt (

at $169.95; its companion model. the 625, in *~
the samc compact cabinet, includes a univer--
sal 120 VAC~12 VDC power supply at only "~
$ 20 additional. For more informaton includ-
ing complete specifications. contact your local
Amphenol communications distributor or’

write direct. DISTRIBUTOR DIVISION

Amphenal Corporation
®

w

2875 S. 25th Ave., Broadview, 1. 60155

CIRCLE NO. 2 ON READER SERVICE PAGE
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CIRCUITS AT HOME

with the New Improved $
PROGRESSIVE RADIO ““EDU-KIT''®

A Practica Huma Radio Course

Now Includes

% 12 RECEIVERS

* 3 TRANSMITTERS

% SQ. WAVE GENERATOR
% SIGNAL TRACER

* AMPLIFIER

% SIGNAL INJECTOR

+ CODE OSCILLATOR

% No Knowledge of Radio Necessary
# No Additional Parts or Tools Needed
v EXCELLENT BACKGROUND FOR TV

b SCHOOL INGUIRIES INVITED

% Sold in 79 Countries

YOU DON‘T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The *'Edu-K

it you an outstanding PRACTICAL HOME RADIO COUHRDE dl a

bottom price. Our Kn |s destgned to train Radio & Electronics Technicians, making

er hods of home training. You will learn radio theory, construc-

S 1S A COMPLETE RADIO COURSE IN EVERY DETAIL.

using regular schematics; how to wire and soider

in a professionat manner; how to service radios. You witl work th the standard type of
punched metal chassis as well as the latest develooment of Printed Circuit chass| is.

You will learn the basic principles of radio. You will construct, study and work with

RF and AF amplmers and oscillators, detectors, rectifiers, test eq pmen(. You will learn

sing the Progressive Codc Oscillator. You w learn and practice

signal Tracer, Progressive smnal injector, Pro-

Square Wave Generator and the accompany-

Technician and General Classes ol F.C.C. Radlo
Amal r.-ur Licenses. Yransmnner. Square Wave Generator, Code
Os¢ signal Tracer and Signal lnlector @ learn how to operate them. You
will receive an excellent background for televislon. HI Fl and Electronics,

Absolutely no previous knowled e of radio or science is required. The '‘Edu-Kit’" Is
many years of te: g and engineering_experience. The ‘'Edu-Kit'’ wiih
ith a basic educatlon in Electronics and Radio, worth many times the low

price you pay. The Signal Tracer alone ls worth more than ‘the price of the kit.

You do not need i 3 1 ages and backzrounds have successtu
in radio or science. wnether ynu are inter- used the *'Edu-Kit’* in more than 79 coun-
ested in Radio & Electronics because you tries of the world. The *‘Edu-Kit*’ nas been
want an interesting hobby, a well yin carefully designed, step by_ste| it
business or a ‘ob wnh a tuture, you will fin you cannot make a mistake. ‘rhe “Edu Kll
the Edu- orth-while mvestment. allows you to teach yourselt at your own

Many mousands ol individuals ot ail rate. No instructor is necessary.

FROGRESSIVE TEACH!NG METHQD

The Progressive Raaio ‘’Edu-mit
and is universally accepted as the
Kit’’ uses the modern educational pri
tearn schematics, study theory, pract ce trouble shootini
e an eas-ly-learned. thorough and interesting backgroun
ex i the various radio parts of the ‘‘Edu-Kit.’’ You then learn the
(uncﬂon, theory and vllrlnx of these parts. Then you build a snmple radio. With this first
oadcast stations, Iearn theory, practice testing
o e advanced radio, learn more advanced theory
manner, and your own rate, you wiil
and doing work like a

u the “Edu«l(l(" course are Receiver, Transmitter, Code Osclilator, Signal
Tracer. 5quare wave Generator and Signal Injector Circuits. These are not unprofessional
d radic circuits. constructed by means of professional
\vlrln: and solderm‘ on metal chassis. plus the new method of radio construction known
as Printed Clrcuitry.’’ These clrcyits operate on your regular AC or DC house current.

will receive 5 nstructions necessary to buiid twenty different radio and
electromcs circults, each guaranteed to operate. Uur RITS contain Tubes, tube socheis, vare
able, electrolytic, mica, ceramic and paper dielectric condensers, resus(ors, tie strips,
hardware, tubing, punched metal chassis, Ins t-on Manuals. hook-up wire, solder,
sclenlum rectitiers, coils, volume controis and swi

In addition, you receive Printed Circuit matenals. bnclud&nx Prmted Circuit chassis,
special tube sockets, hardware and Instructions. You also receive eful set of tools, a
professmnan electric sotdering Iron, and a seit- o and Electronics

ester. The **Edu-Kit’’ also includes Code Instructions and the Progressive Code Oscillator,
m addmon to F.C. Radio Amateur License training. You will also receive lessons for
servicing with the Progressive Signal Tracer and the ogressive Signal Injector, a h
Fndch(y Gu e anu Quiz Boonk. You receive Membership in Radio-TV Club, Free Consu
tion Seil Ce cate of Merit and Discount Privileges. You receive all parts, tools.
mstru:tmns. etc. Everything is yours to keep.

| [_PRINTED CrRcumRY 1| T

At no increase in price, the “Edu-Kit""
now includes Printed Circuitry. Yau build
a Printed Circuit Signal jector, a
unique servicing instrument that can de-
tect many Radio and TV troubles. T
rev y new of radio
1 construction is now becoming popular
in commercial radio and TV sets.
A Printed Circuit is a special insulated

BUILD 20 RADIO

Troining Electrnnics Tachniriane Since 1948

Reg. U. S.
' ' Pat. Off.

FREE EXTRAS |

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTERS

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT

TESTER INSTRUCTION MANUAL
Hi1GH FIDELITY GUIDE ® QUIZZES
TELEVISION BOOK e RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE @ FCC
AMATEUR LICENSE TRAINING

® PRINTED CIRCUITRY

“UNCONDITIONAL MONEY-BACK GUARANTEE™
ORDER FROM AD-RECEIVE FREE BONUS

[ SERVICING LESSONS |

You will learn trouble.shooting and
servicing in a progressive _manner. You

and car radios. You will learn how {o
use the professional Signal Tracer. the
unique Signal Injector and the dynamic
Radio & Electronics Tester. While you

wtit help you with any technical prob-
tfems you may have.

FROM OUR MAIL BAG

J. Stataitis, of 25 Popiar Pl., Water-
bury. Conn., writes: ‘‘1 have repaired
several sets for my friends, and made
money. The *'Edu-Kit’’ nand ‘tor itself. |
was ready to spend $2. for a Course,
byt | found your ad and sent for your

i

Kten vaterio, P. O. Box 21, Magna,
Utah: *‘The Edu-Kits are wondertul. Here
§ am sending you the questions and also
the answers for them. t have been in
Radio for the last seven years, but like
to work with Radio Kits, and like (o
build Radio Testing Equipment. | en

worked with the
d the Signal Tracer works
fine. Also to tet you know that 1
teel proud n' becoming a member of your

dio-TV Club.’"
naR‘ohert L. Shu". 1534 Monroe Ave..
Huntington, W. .2 **Thought 1 would
drop you a few llnes to say that | re-
ceived my Edu-Kit, and was reali amazed
fhat such a bargain can be ha at such
a low price. ) have already started re-
pairing radios and phonographs. My
friends were really surprised to see me
get into the swing of it so guickly. The
Trouble-shooting Tester that comes with
the Kit is really swell, and finds the
trouble, if there Is any to be tound.""

RADIO & TV PARTS JACKPOT WORTH $15

O Send “‘Edu-Kit" postpaid. | enclose full payment of $26.95.
O Send "‘Edu-Kit" C.0.D. | will pay $26.95 plus postage.
1 Rush me FREE descriptive literature concerning "Edu-Kit."”’

Name,

conducting material which takes the
Address.

place of wiring, The various parts are
merely plugged in and soldered to ter-
minals.

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

1
I
|
I

chassis on which has been deposited a I
|
|
I
|
—

PROGRESSIVE EDU- -KITS"" INC.

1186 Broadway, Dept. 650D, Hewlett, N. Y 11557

|

|

|

|

|

|

|

ED.. PR |
J
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NEW
PRODUCTS

Additional information on products cov-
cred 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 on page 15.

ROTARY QSL CARD FILER

Is your shack wall covered to capacity with
QSL cards? Nordlund Radio Products has a
rotary QSL card
filer that will hold
up to 600 of them,
for easy “flip-view-
ing.” The Model S
accommodates
cards up to 3%” x
5':” in size. and
its Mylar windows
protect them from
dust and handling.
The basic unit
comes with 20 bind-
ers (for 160 cards).
Additional binders
are available in lots
of four. Each binder has an 8-card capacity.
back-to-back.

Circle No. 75 on Reader Service Page 15
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SHORT-WAVE RECEIVER

Covering 550 Ke. through 30 me. in four bands,

tue Lafayetie HA-226 is an imported super-

heterodyne

short-wave re-

iy qﬂ‘-" e ceiver with a

i * built-in power

X : supply and a 4”

£ speaker. In ad-

dition to the

on/off volume

control, band

selector, slide

rule dial, main

tuning and

CW/phone switch—the HA-226 is also suit-

able for Novice hams—it features an illumi-

nated S-meter which shows signal strength
and correct tuning for best reception.

Circle No. 76 on Reader Service Page 15

-

FLUORESCENT ANTENNAS

The newest color for mobile antennas is
bright orange! Antenna Specialists is offering
an extensive line of communications antennas
made with brilliant fluoreseent “International

22

Emergency Orange” material. Called “Color-
guard” antennas, they consist of both fibe1-
glass and stainless steel whips. The coils on
the latter are encased in molded fluorescent
orange plastic jackets.

Circle No. 77 on Reader Service Page 15

STEREO TAPE DECK

Sound-on-sound, and tape and source moni-
toring are possible with the “three-headed”
Sony 350 tape
deck. Other
features in-
clude 4-track
stereophonic
and monophon-
ic recording
and playback,
solid-state cir-
cuitry, two vu
meters, and
vertical and
horizontal op-
erating positions. Tape speeds are 7' and 3%
ips; frequency response is 50-15,000 cycles
*+2 db; and signal-to-noise ratio is better than
50 db. A carrying case is available if porta-
bility is desired.
Circle No. 78 on Reader Service Page 15

VERSATILE OSCILLOSCOPE

Said to fulfill practically every service and
test requirement, Allied Radio’s Knight-Kit
KG-635 5" oscillo-
scope covers d.c. to
5.2 me. and is ideal
for color TV ser-
vicing as well as
wideband testing. It
is also suitable for : —= |
general-purpose
testing of hi-fi, ama-
teur, and CB equip-
ment. Features
include a dynamic
sync limiter circuit
that assures trace
uniformity under
any high sync level
conditions, and au-
tomatic astigmatism correction for uniform
focus regardless of trace position on screen.
Vertical sensitivity is 17 millivolts r.m.s. per
inch minimum; horizontal sensitivity, 0.6 volt
r.m.8. per inch. The KG-635 also comes in fac-
tory-assembled form.

Circle No. 79 on Reader Service Page |5
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MOBILE (B ANTENNA

Mosley Electronics has created a new demon
—the “Demon” DA-27 omnidireetional mobile
CB antenna. Having an overall length of 177,
the DA-27 is a flexible, durable stainless steel
whip with a tensile strength of 290,000 p.s.i.
The VSWR is 1.5:1 or better at resonance,
and a simple whip adjustment permits anten-
na peaking at desired frequencies. Roof-

POPULAR ELECTRONICS



Build the

Fisher KX-200
StrataKit

and own a $250
stereo contQI-
amplifier for $169.50.

Fisher StrataKit you assemble, as
directed, will be fully equal in per-
Fx5d N formance and reliability to its labo- ) 35 ®,

watt stereo con-
trol-amplifier.

It’s almost absurdly easy. You need no experience All this is yours in a kit priced at $169.50. The Fisher
whatsoever. The superbly detailed kit construction man- KX-100, a 50-watt stereo control-amplifier kit of ad-
ual prepared by Fisher StrataKit engineers tells you vanced design, costs only $129.50. (Walnut cabinet for
absolutely every- either model, $24.95; metal cabinet, $15.95.)
thing you need to S Rsmeto o
know to build this SRR LoEo N “q i y ]
magnificent 80- ° ¥ = : personally guarantee that any @

IS

3332231341

The language is ] : ratory-wired prototype.” S
simple; the dia- { o
grams are huge and crystal-clear; the exclusive StrataKit \AA)&Y M,
method ltSf.:lf is uniquely ‘bgglpn?r-prqof.’ o eI e [

You build your StrataKit in ingeniously simplified Fisher Radio Corporation

i stages (Strata). Each stage corresponds to a
i:  separate fold-out page in the instruction
2\ manual. Each stage is built from a
i i separate, clearly identified packet of
¢ parts (StrataPack). The major parts
i come already mounted on the
A% extra-heavy-gauge steel chassis.
i1 Wires are precut for every stage—
* which means every page. All work
can be checked stage-by-stage
and page-by-page, before pro-
ceeding to the next stage. There
is no possibility of last-minute
‘surprises.’
When you have built the Fisher KX-200, FREE! $1.50 VALUE!
you are the owner of one of the world's finest Send for The New Kit Builder's Manual. The New

S Y L L L L L -

December, 1965

amplifiers, easily worth $250.00. Its 80-watt
(IHF) stereo power amplifier section will
drive the least efficient speakers at extremely
low distortion. Its preamplifier section pro-
vides a virtually unlimited range of input and
control facilities. It even incorporates exclusive

to high fidelity kit construction,
complete with detailed specifications
of all Fisher StrataKits,

Fisher Radio Corporation

11-35 45th Road

Long Island City, N. Y. 11101

an illustrated guide Kit Builders
nal

features like a laboratory-type d’Arsonval Name ﬁ&
i, bias/balance meter and a power-derived third- T $d
. speaker output with separate volume control. Address "'“""/"d
€ .
- e ok L NREERERES City State 1012
FISHER RADIO CORPORATION INC. 11.35 45TH ROAD. LONG ISLAND CITY, N, Y. 11101 OVERSEAS AND
CANADIAN RESIDENTS PLEASE WRITE TO FISHER RADIO INTERNATIONAL, ENC., LONG ISLAND CITY Nh.Y. 11101,
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PRODUCTS (Continued from page 22)

mounting is recommended but a modified
“Mobilmate” accessory is available for trunk
or hood mounting. A screw-type provision
within the base allows the antenna to bhe
casily disconnected.

Circle No. 80 on Reader Service Page 15
SOLID-STATE WIRELESS INTERCOM

Lafayette Radio Electronics has announced
a solid-state wireless intercom that will
connect any two locations which are serviced

by the same
electric  com-
pany power

line transform-
er. No wiring is
required — you
just plug each
unit into the
a.c. outlet, and
it's ready to op-
erate, Since the intercom is completely tran-
sistorized. no warm-up time is necessary.
Each unit is a “master” with a volume/on-off
control, push-to-talk bar with a “lock-bar”
feature for continuous operation.

Circle No. 81 on Reader Service Page 15
(B TWO-WAY RADIO

Most CB radios require two crystals for each
new channel. In the Pearce-Simpson 11-chan-
nel, solid-state “Escort II'" a mono-crystal cir-
cuit provides additional channels with the
installation of a single crystal for each chan-
nel, which means cousiderable savings for
the user. There is a zener diode in the input
circuit for stability, and special close-toler-

ance crystals provide a frequency tolerance
of *+0.003. The “Escort II” generates mini-
mum heat and effects minimmum power drain.
Operation is instantaneous. Size of unit:
8'+” wide x 24 high x 8'%” deep.

Circle No. 82 on Reader Service Page |5

MULTIPLE SPLINE SCREWDRIVER SET

Deep-seated or awkwardly placed screws are
casier to reach with the tools in Xcelite’s
new 99PS-60 set than with conventional keys,
according to the company. Designed to sim-
plify service and assembly work on products
with Bristol multiple spline socket screws,
the set consists of a regular size 434" screw-
driver handle, nine interchangeable 4” Bristol

24

multiple spline blades with major diameters
from .048” to .183”, and a 4” extension shaft,
All items are contained in a pocket-size, see-
through, plastic carrying case which doubles
as a4 bench stand.

Circle No. 83 on Reader Service Page 15

SOLID-STATE PREAMPLIFIER

The widest dynamic excursions on a record
will not overload the sensitive low-level
phono stages of the new Marantz Model 7T
stereo preamplifier. Gain figures include:
phono to main output, 64.5 db; phono to re-
cording output, 425 db; high level to main
output, 22,5 db. The frequency response of
the Model 7T is 20 to 20,000 cycles 0.1 db;
noise, 80 db below 10 mv. input; IM distortion,
0.15¢ at 10 volts r.m.s. output., Among other
features of the Model 7T are two panel jacks,
a panel headphone jack, center channel out-
put, and a tape play/tape copy switch.

Circle No. 84 on Reader Service Page 15

ELLIPTICAL-STYLUS CARTRIDGE ASSEMBLY

Bounce-proof and scratch-proof operation is
claimed for the Shure Model M8OE “Gard-A-
Matic” phono cartridge assembly—even under
conditions of careless handling and excessive
floor vibration.
Its retractile
safety suspen-
sion system
protects the el-
liptically
shaped dia-
mond stylus
from damage if
the tone arm is
accidentally dropped. The Model MSOE is
specitically designed for use with Garrard
Lab 80 and Type AT0 automatic turntables,
and comes mounted in a head that simply
plugs into the tone arm of either turntable.

Circle No. 85 on Reader Service Page 15

REGULATED POWER SUPPLY KIT

An incxpensive, transistorized, regulated
power supply kit has heen introduced by
Viking Engineering
which is compact
enough to tit into
the most crowded
work area (it's 3'+”
X 44" x 5" deep).
Also available fac-
tory-assembled, the
supply will deliver
a continuously vari-
able output from 7
to 25 volts at 200
ma. d.c. (30 volts at 100 ma. d.c.). Load regu-
lation is >0.2%, and line regulation is *0.49;.
All functions are controlled by a single “on-
off voltage adjust” knob. Output is isolated to
provide either positive or negative grounding.

Circle No. 86 on Reader Service Page 15
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Some plain talk from Kodak about tape:

The meat of the matter...
and some boxing hews

Undistorted output from a tape
—as from any other link in the
chain of audio components—is at
the very heart of high fidelity en-
joyment. Distortion (or the lack
of it) is simple enough to evalu-
ate in theory. You start out with
something measurable, and you
reproduce it. Everything added
(or subtracted or modified) by
the reproduction, that can be
measured or heard, is distortion.
Since most kinds of distortion
increase as you push any com-
pouent of your system closer to
its maximum power capability,
you have to label your distortion
value to tell whether you did this
while coasting or at a hard pant.

Cry “‘uncle”

To muke the distortions contrib-
uted by the tape itself big enough
to measure and control, we simply
drive the tape until it hollers
“uncle” and use that power ref-
erence as our benchmark. Here’s
the procedure. Record a 400-
cycle signal (37.5-mil wavelength
at 15 ips) and increase its level
until in a playback, which 1s it-
sell’ pristine, you can measure

enough 1200-cycle signal (third

harmonic) to represent 2% of

the 400-cycle signal level. Tins
spells” “uncle”” We use 400 cycles
for convenience, but nsist upon
a reasonably long wavelength he-
cause we want to aflect the entire
oxide depth.

The more output level we can
get (holding the reproduce gam
coustant, of course) before reach-
ing “uncle,” the higher the un-
distorted output potential of the
tape. Simple, what?

“‘Wadayamean — undistorted
output at two percent?”’

That’s what makes a Miss Amer-
ica Contest., Two percent third
harmonic 1s a reference point
that we like to contemplate for a
picture of oxide performance.
Since distortion changes the orig-
inal sound, it becomes a matter
of acumen and defimtion how

little a change is recognizable. 1f

vou're listening, two percent is a
compromise between a trained
and an untrained ear. 1f you’re
measuring, 1t comes at a con-
venient point on the meter.
Because undistorted output

The great unveiling — Kodak's new library box with removable sleeve!

e
Kadek
5

Sound Rucording Tcp ] s

SRR

KODAK

bt s (i 1

A

UND .
REG[IHI!ING
. TAP

EASTMAN KODAK COMPANY, Rochester, N. Y.
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helps to define the upper limit
realism of the recording, the

Ingher the undistorted output,
the easier it is to reproduce the
massed llllll)dlll and the solo tri-
angle each at its own concert hall

lucl. And this is just another
area where Koduk tapes excel . . .
our general- ])mposc/lm\ -print
tape (Type 31.\) gives you up
to 3 decibels more crisp, clean
output ruange than conventional
tapes.

harmanic

2% third harmonic distortion repre-
sents the practical limit to linear
recording.

Kodak tapes—in the five- and
seven-inch sizes—unow look as
good as they sound. We've put
the package identification on a
removable sleeve and designed a
tape library box with a smart new
look. This new box features dur-
able one-picce construction, full
index space, plus detailed tape
use instructions on the inside.
Kodak Sound Recording Tapes
are available at most electronic,
camera, and department stores,
New 24- -page, comprehensive
“Plain Talk® booklet covers all
the important aspects of tape per-
formance, and 1s free on request.
Write: Department 8, Eastman
Kodak Company, Rochester,

N. Y. 14650,
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GET ACTION

WITH = PRECISION
MADE, POPULAR PRICED CB

!

PHONE TODAY FOR
COMPLETE INFORMATION Ready 1o Operate

| plad kel orrdodndoadied AL XA L LY T

[ ]
; g -
1
i  MULTI-ELMAC COMPANY i
] 21470COOLIDGE HIGHWAY OAK PARK 37, MiCH. |
$  CiiFonessO  CiiFoneg9 O i
? ]
3 Name :
1
: Address . :
< O——— winis ZONE srre SO ervnersnssrns H
*

2 B i i m am
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SATELLITES

ON THE AIR

The following satellites were in orbit and
f transmitting as this issue closed.

| Echo 2 ... ... ... 136.020 mc.
Alouette*=x ... .....136.077 mc.
Explorer 23 .........136.080 mc.
| Explorer 28 = . ..136.125 mc.
Relay 1#= = .136.140 mc.
‘ Relay 2 . . . . .136.142 mc.
Explorer 21 ... = . 136.145 mc.
Echo 2 ... ... 136.170 me.
Explorer 22%: 136.171 mc.
OGO 1%* . o 136.200 mc.
Tiros 8 . 136.231 mc.
Tiros 9=+ o 136.231 mc.
Tiros 10 Ci....136.232 mec.
Tiros 7 . 136.233 mc.
Explorer 26 == . . 136.275 mc.
Explorer 25 . ... 136.292 mc.
Explorer 20** . . . 136.350 mc.
Pegasus 1%* ... ....136.410 mc.
Pegasus 2 .. . .. ... 136.410 mc.
Pegasus 3 T 136.410..mc.
Syncom 2% . 136.468 mc.
Syncom 3** 136.470 mc.
i Ariel 2 ... . ... ) mec.
Alouette** | mc.
Relay 2% mc.
Relay 1 . . mc.
‘ 1964 83C mc.
1963 38C (USA) .. ... 136.651 mec.
Explorer 20%* ... ... . 136.680 mc.
Explorer 24 .. . ... 136.710 mc.
0S0O 2 S .....136.712 mc.
Explorer 27 ... . .. - 136.740 mc.
1965 58C (USA) ................ 136.768 mc.
Gravity Gradient (USA) . .. 136.800 mc.
EGRS I .. ... ... ... 136.840 mc.
Solar Radiation .. ... ... ... 136.886 mc.
Pegasus 1 . . ....136.890 mc.
Tiros 7 . ... ... 136.924 mc.
Tiros 8 ... . ... 136.923 mc.
Syncom 2%%* ... 136.980 mc.

S Pransmits only upon ground command

This listing does not include all of the satel-
lites in orbit—many of which no longer are
transmitting, or transmit erratic, very weak
signals. Satellites of the Soviet Union gen-
erally use tracking and telemetry frequencies
in the band between 19.990 and 20.010 mc.
Exact frequencies of some Soviet satellites are
broadcast by Radio Moscow immediately
after launching. In orbit are Cosmos 41, 42,
43, 44, 49, 51, 53, 54, 55, 56, 58, 61, 62, 63,
70, 71, 72, 73, 74, 75, 80, 81, 82, 83, 84.
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for brilliant 82-channel TV performance-—-
COLOR or black & white, plus FM/Stereo

WSTALL THE NEW... LPV COLOR

JF LOG PERIODIC TV ANTENNA

LICENSED UNDER ONE OR MORE OF U.S. PATENTS 2,958,081; 2,985,879; 3,011,168; 3,108,280, 3,150,376.
RE. 25.740 AND ADDITIONAL PATENTS PENDING IN U.S.A. AND CANADA. PRODUCED BY JFD ELECTRONICS
CORPORATIO UNDER EXCLUSIVE LICENSE FROM THE UNIVERSITY OF ILLINGIS FOUNDATION.

model LPV-VYU18
Far-Fringe

$69.95

model LPV-VU15
Fringe
$59.95

model LPV-VU12
Near-Fringe
$49.95

model LPV-VU9 model LPV-VU6
Suburzan-Fringe Metro-Suburban

$39.95 $27.50

COLOR § " YIALLIAL LA \\\%

ARTENNA 2l L IFERs N
R i E - b : ; | or City Use
R A , . ; l $17.50

Now you can enjoy the best reception ever on any VHF, UHF or FM/Stereo
station—from one antenna, using one down-lead—with the patented new JFD
COLOR LPV Log Periodic.

Why cripple your reception with inefficient antenna ‘‘hodge-podges?’’ Choose
a powerful space-age JFD LPV . . . see and hear the spectacular difference!

DON'T BE MISLED BY IMITATIONS—NO OTHER ANTENNA WORKS LIKE THE JFD LPV BECAUSE . . .

® Only the LPV is designed according to the original log periodic patented design of the University of llinois
Antenna Research Laboratories.

® Only the LPV combines frequency-independent design with capacitor-coupled electronic dipoles for ...
® Higher, more uniform gain and narrower directivity on channels 2 to 83—and FM.

SEE YOUR JFD LPV DEALER TODAY!
JED ELECTRONICS CORPORATION o 1462 62nd Street o Brooklyn, N. Y. 11219

world’s largest manufacturer of TV & FM antennas
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POPULAR SAMS BOOKS

r USE THIS HANDY ORDER FORMn

JUST PUBLISHED! TIMELY!

D Inventors dea Book. An inspiring and challenging book
for anyone with imagination and initiative. De- l
scribes over 175 important needs for new inventions;
provides possible approaches toward their solution.
Covers devices for the home, communications, mete-
orology, aeronautics. transportation, medicine, and
the conquest of space. Stimulates your creative
thinking. Order IBL-1, only.... ............. $1.95

Color-TV Servicing Guide. Shows you how to trouble-
shoot color-TV receivers using author Middleton's
famous system based on analysis of symptoms illus-
trated by full-color picture tube photos. Packed with
troubleshooting and servicing hints.

Order SGC-1,0nly......... ..., $3.95

[7] Second-Class Radiotelephone License Handbook. New 3rd
edition; complete study course for elements I, 11
and IIT of the latest FCC exams. Helps you earn
the license you need for communications and two-
way radio work. Order QAN-2, only . .. .. ... $3.95

a

O

How To Read Schematic Diagrams. Not only shows you
how to read and interpret diagrams, but analyzes
each component, its construction, and its circuit
purpose and use. Order RSD-1, anly ......... $1.50

gy Servicing Guide. Tells you how to apply proper I
trouble shooting procedures based on analysis of I
symptoms, illustrated by picture tube photos. Packed
with troubleshooting and servicing hints.

Order SGS-1, 0nly . ...\ oo .$2.00 I

(] Color-TV Servicing Made Easy. Full explanation of color
principles, circuitry, setup adjustments, and servic- l
ing of all color-TV sets. Takes the mystery out of
servicing color-TV. Order CSt-1, only ... ... $2.95 I

] 101 Ways to Use Your YOM & YTYM. Shows you how
to get the most from these popular instruments,
how to make required connections, how to test
properly, how to evaluate results.
Order TEM-3,0nly. .. ........

..$2.00

(] Transistor Ignition Systems HII‘IIIbOOk Clearly explams
the principles and installation and tuning of the
new transistor ignition systems which are revolution-

$2.50

izing the auto industry. Order IGS-1, only. ...

Citizens Band Radio Handbook. CBH.2. ..
Tape Recorders—How They Work, TRW-2
Sams Photofact Guide to TV Troubles. PFG-
Computer Circuit Projects You Can Build. BOC-
Radio Receiver Servicing. RS-2
Modern Dictionary of Electronics, DIC.
Handbook of Electronic Tables & Formulas,
El ic Experi & jects. ESE-1
Tube Substitution Handbook. TUB-8..
North American Radio-TV Station Guide,

FAMOUS ABC'S BOOKS
O Short-Wave Listening. SWL-1 .

DDDDDDDGDD

$1.95 3 Transistors. TRA-1. .. .. .

O Lasers & Masers. LAL-2. ... ... 1.95 O Electronic Organs. £CO-

[0 Computers. ABC-1 £.95 (O Hi-Fi & Stereo. HSF-1.. K ‘

O Computer Programmmi cPL- 1 1.95 (O Tape Recording. TAP-2 1.50

=== = HOWARD W. SAMS & (0., INC.== = |

Order from any Electronic Parts Distributor, or

mail to Howard W Sams & Co.. Inc., Dept. PE-12 |

4300 W. 62nd St., Indianapolis, Ind. 46206

Send books checked above. $ enclosed. I

[J Send FREE Sams Book Catalog. I

Name I
PLEASE PRINT

Address. l

City State Zip

CIRCLE NO. 37 ON READER SERVICE PAGE

28

OPERATION
ASSIST

Through this column we try to make it
possible for readers needing information
on outdated, obscure, and unusual radio-
electronics gear to get help from other
P.E. readers. Here’s how it works: Check
the list below. If you can help anyone with
a schematic or other information, write
him directly—he’ll appreciate it. If you
need help, send « postcard {o Operalion

Assist, Porurar ELECTRONICS, One Park
Avenue, New York, N.Y. 10016. Give
maker’s name, model number, year of

manufacture, bands covered, tubes used,
etc. State specifically what you want, i.e.,
schematic, source for parts, etc. Be sure
to print or type everything legibly, includ-
ing your name and address. Because we
get so many inquiries, none of them can
be acknowledged. PorPULAR KELECTRONICS
reserves the right to publish only those
items not available from nmormal sources.

SCHEMATIC DIAGRAMS

Seebury master amplifier, type MA 2-L6, ser. 13103,
140 watts, (Larry R. Splitter. 310 W. Tth, Hays, Kan.»

Pilot Model TP-32 receiver/record player, circa 1%45.

Has 6 tubes. (Martin Bunin, 2652 Saw Mill Rd., North
Bellmore, N.Y. 11712
R-2A/ARR-3 surplus receiver. Has 13 tubes and 1620

tuning eye tube. +K.A. Fulton, 754 N. Clementine,

Anaheim, Calif. 92805

Philco Model 48-182 receiver, code 121. Tunes s.w., BC
and FM. Has @ tuhes. (Mike Draeger, 10 South Lane,
North Tonawapda, N.Y. 14120}

Sonora Model **F’' receiver. circa 1930. Tunes s.w. and
BC. Has 7 tubes. (Frank Twardoch, 149 B'way, Valley
Stream, N.Y. 11580)

Atwater Kent Model 55 receiver,
BC. (Joe Rock. Jr., Box 162, Knoxville, Md. 21758,

BC-454 ‘‘Command’’ receiver. Tunes 3-6 mc. Has 6
tubes. (Larry Koolkin. 1% Bosworth Rd.. Framingham.
Mass. 01704

Ward’s ‘' Airline’” Model 62-288 receiver.
Has 5 tubes and muagic eyve. (Rohert Stainer.
Oliver, B.C., Canad:u

Sparton receiver. Tunes BC' band,
and Model 301 power converter. (G.E. Peacock, 3082
Lake Hollywood Dr.. Los Angeles, Calit. 90028)

CV-57/URR surplus teletype monitor. made by RCA.
Has 17 CRT. 1JSH Lab. J. R. Hall, Mgr.. Box 171, IAU,
San Germun, P.R. 0075:5)

Hallicrafters -5 receiver, circa 1812, Tunes s.w. and
BC. Has » tubes. «Larry Schweiger, 8106 Belinder Rd.,

ser. 4381940. Tunes

Tunes BC.
Box 31ts.

TRF. Has 10 tubes

Leawood, Kan. 66206
Oak Ridge Model 1011 synero sweep generator. (Louis
W. Kogelmunn. 2513 8. Logan Ave.. Milwaukee, Wis.

53207)
H.H. Scott receiver, ser. K-132, circa 1933. Tunes 530
ke, to 22.5 mc. on 1 bands. Has 15 tubes. (Geoffrey
Ashford, P.O. Box 213. San Carlos, Calif. 94071

Model (Thomas
387 Bergen Blwit,,

300 electronic voltmeter.
Oradell, N.J.)

{M. Miloszar,

Ballantine
McCarhy.

Supreme Moidel 546
Louise Drive. '\Imrl.

212

set tester.
ille, Pa.»

Hallicrafters Model 8-35C receiver. (David W.
R.R. 1. Box 136\, Independence, Mo.>

(Continued on page 30)

Holman,

POPULAR ELECTRONICS



- 'BEST ROUTE TO RELIABLE MEASUREMENTS

THIS WAY TO SMART NEW DESIGN
THIS WAY TO ADVANCED HIGH PERFORMANCE

(28 Af SINE SQUARE GENERATOR

o |
® e

MODEL 636
AF SINE SQUARE GENERATOR —
20 cps to 200 ke in four ranges.
Less than 0.25% sine wave dis-
tortion at 10 vrms into 600 ohms
load.
Kit: $45.95 Net Wired: $61.95 Net

6o with the new PRECISE Green Line.

It's the scenic route for your test measurements—
headed straight for value and accuracy. These unique
instruments have color dynamic front panels fea-
turing easy-on-the-eyes Green to aid readability and
accuracy. New functional design and layout make
operation fast and foolproof. Underneath, they're
humming with sophisticated circuitry checked out for
reliability. That's why, now more than ever, you'll find
the going's smoothest with PRECISE test instruments.
Go all the way with PRECISE scopes, VTVMs, power
supplies, signal generators, tube testers, decade
boxes and probes. h o

MODEL 780
CONTINUOUSLY VARIABLE REGU-
LATED VOLTAGE SUPPLY —Regu-
lated dc output from 0 to +400 v
at 150 ma, and 0 to—150 v bias.
Also provides unregulated ac.
Meters for voltage and current.
Wired: $99.95 Net

MODEL 905
VACUUM TUBE VOLTMETER —
Comes with assembled dc/ac-
ohms probe. Direct reading of p-p
voltages. Separate ac low voltage
scale. Ltow 0.5 vdc range for tran-
sistor circuit measurements.
Kit: $32.95 Net Wired: $49.95 Net

('
FREE! 1001 kit with Case

Get this compact, convert-
ible tool set free with your
purchase of any PRECISE
instrument (except probes
and decade boxes). included
are nutdrivers, screwdrivers
and a handy tote case. Avail-
able only during our Green
Line introductior. Supplies
are limited, so make tracks
to your PRECISE distributor

and get this free gift now!

%

e

\

il

" u—"“"""‘
o

PRECISE ELECTRORICS / pivision of Designatronics, Inc. / Mineola, L., N.Y.
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ASSIST

Bendix Model MN-26 receiver. Tunes 3 bands. Has 12

(Continued from page 28)

tubes. (Don Erickson, 24360 Myers St., Sunnymead,
Calif. 92388)
RBC-1 Navy surplus receiver, circa 1941. (Stephen

Gingold, 129 Woodlawn St., Springfield, Mass. 01108)

Philco Model 39-7 receiver. Tunes 180-545 meters. Has
5 tubes. (Joseph Mazary, 136 Liberty Ave., Arnold,
Pa. 15068)

Space-Tone ’'‘Senator’’ Model 1962 receiver. Tunes AM
and FM on two bands. Has 11 tubes. (John Bonhomme,
897 Crotona Park N., Bronx, N.Y. 10460)

Zenith Model 5-8-29 receiver, ser. R545691. Tunes 550
ke. to 18 me. on 3 hands. Has 5 tubes. (Jack Hillegass,
80 Ave. B, New York. N.Y. 10009

RT-11A/APN-12 surplus transceiver. Tunes 160-230 mec.
on 8 channels. Has 18 tubes. (John Kimble, 345 Fourth
St., Winnsboro, 8.C.)

GE Model JFM-90 tuner, circa 1949. Has 5 tuhes. (L.D.
Cotter, 614 Griffith Rd., Neshaminy, Pa. 18976)

SPECIAL DATA OR PARTS

H. L. Schroeder receiver, circa 1920; has 8 tubes, 4
i.f. transformers and 2 a.f. transformers. sSpeaker.
schematic, and service data needed. (Manuel Alean-
tora, 5955 S. Kolmar. Chicago, Ill. 60639}

RCA Model PR25 sound recording cameri, circa 1936.
Schematie of studio recording amplitier and service
manual needed. (L.R. Gossard, 1201 Elizabeth Blvd.,
Fort Worth, Texas 76110)

National variable capacitor. type VHF 1-S, 3.0 pf. to
22.5 pf. capacity needed. (Henry L. Keehn, 25904 Nar-
bonne Ave.. Lomiti, Culif. 90717

RTS53/TRC7 surplus transceiver, ser. 209, made by
Radio Engineering Lals: operates on 2 meters. Crystal
frequencies and schematic needed. (B.E, Weinhold,
Box 180, Manheim, Pa. 17545)

“Hints & Kinks’” volumes 1 through 5. (Francis F.
Migone, 122 E. Pierson Ave.. Somers Point, N.J.)

Halicrafters Model $S-20R ‘‘Sky Champion’’ receiver.
Instruction booklet and tuning assembly including dial
cards and indicators needed. (Jon Wright, RFD #2,
Hammondsport, N.Y. 14840)

Link Model UFS-50 ED. 7 FM transmitter and receiver,
circa 1940; uses loctal tubes and 816 mercury vapor
rectifiers. Schematic and/or instruction manual needed:
also 6-meter conversion wanted. (John W. Ranck, R.D.
#3, Lewisburg, Pa. 17837)

Hammarlund ‘‘Comet Pro’’ receiver. Coils needed. (J.
Padgett, 929 Humer Ave., Kansas City, Kan.)

Heath Model 05 oscilloscope kit, circa 1949; has 8
tubes. Zenith Model 9HO798 receiver, circa 1944; tunes
55-1600 on BC. 88-108 me., 42-48 mec. on FM. Sche-
matics and construction manuals needed. (Dana E.
Mills, 145 Washington Ave., Endicott, N.Y. 13760}

Guild ‘‘Spice Chest’ #1484 receiver. Translucent dial
scale and metal front panel needed. (Dave Gibson, 3100
Priscilla Ave., Parma. Ohio 44134)

Berlant ‘‘Concertone” Model 1401 tape recorder deck.
Source for idler. drive wheels, and flywheel needed.
(William O. Stottlemver, 932 Worcester St., Natick,
Mass. 01760

Crosley Model 148 receiver, circa 1937; tunes BC; has
5 tubes. Plastic station selector dial needed. (Richard
Pellard, 57 Rockwell Ave., Medford, Mass. 02155)

Silvertone =101.571 receiver; tunes BC and s.w.; has
6 tubes and phono plugs. Schematic, operating instruc-
tions, and all available data wanted. (Rodger Boots,
Box 311. Mechaniesvilte, Iowa 52306)

Heath Model AT-1 transmitter kit; tunes 80, 40, 20,
and 10 meters. Construction manuat, coils, bandswitch,
driver capacitor needed., (Steve Cushman, 5 Carbrey
Ave.. Sharon. Muss. 02067

Westinghouse Model H-116 radio-phono combo., circa
1945 tunes AM-FM and s.w.; has 13 tubes. Parts list
needed. (William Gavin, Jr., 10327 S, Drake, Chicago,
I1l. 60655)

(Continued on page 32)

NEWI!NEW:

from PEARCE-SIMPSON @

6 CHANNEL TRANSISTORIZED CB

The SENTRY

s Y30

@

§‘°";&‘7

e s

e Car keys show compact size —
perfect for easy, under-the-dash
installation

e Transistorized receiver and power
supply — minimum power drain

o Excellent for use in the new Highway
Emergency Locating Plan (H.E.L.P.)

5

MIAMI,

) The DIRECTOR

PEARCE-SIMPSON, INC.

FLORIDA

LL SOLID §

E CB UNITS

. featuring exclusive HetroSync® Circuitry

ESCORTII
11 Channel $239.90

Mono-crystal circuitry
— uses only one crystal
per channel instead of
the usual two — cutting
crystal costs in haif,

PEARCE-SIMPSON, INC.
P.0. Box 800 Biscayne Annex
Miami, Florida 33152

Please send full information
and model specifications.

$299.90

23 channel operation —
all crystals included.

23 Channel

o Fyeglasses show
compact dimensions
of The Director—and
Escort IT

|

|

|

o Al solid state—uses 1
less current than a |
dashboard clock—on |
|

|

]

|

Nameevessasnssnsonnne

the aifr instantly
e Address cwsvsevavanosns

City envevnnnnononnnans
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Here’s what you've been waiting for...now, you
can build your own silicon controlled-rectifier
control circuits. Start with RCA’s Basic Experi-
menter’s Kit (KD2105). With it, you can build
a model race car speed control, a universal mo-
tor speed control, or eight other interesting cir-
cuits. Add-on Light Sensor and Heat Sensor
Kits (KD2106 and KD2110) enable you to
build 4 more electronic control circuits for hun-
dreds of useful applications around the house,
hobby shop, and garage.

The 80-page, illustrated RCA Experimenter’s
Manual (KM-70) will familiarize you with the
theory and operation of solid-state components
in the kits. At the same time, it will give you
complete detailed information on all 14 circuits
including schematic diagrams, circuit descrip-
tions, and construction details, as well as photo-
graphs of the circuits as easy-to-follow assembly
guides.

Here is what you can make...

1. Electronic Timer. 2. Electronic Time Delay
Switch. 3. Electronic Flasher. 4. Battery Charger
(12 volts). 5. Battery Charger (6 volts). 6. Model
Race Car and Railroad Speed Control. 7. Light-
operated Switch (Turn-on). 8. Light-operated Switch
(Turn-off). 9. Electronic Heat Control (Turn-on).
10. Electronic Heat Control (Turn-off). 11. Over-
load Switch. 12. Electronic Synchronous Switch. 13.
Universal Motor Speed Control. 14. Lamp Dimmer,

‘Here /s what You Need...

/ g
{ae000s"
- I#o

o RCA Basic Experimenter’s Kit (KD2105) One
Silicen Controlled-Rectifier; Two Transistors; Five
Rectifiers.

e RCA Experimenter’s Manual (KM-70) 80 Illus.
trated Pages; 14 Circuits and How to Build Them.
e RCA Add-On Light Sensor Kit (KD2106) One
Photocell for light-operated switches.

e RCA Add-on Heat Sensor Kit (KD2110) Three
Thermistors, special solder for heat-control circuits.
o Fhuz readily available standard components.

s e = = .
If you want to build one circuit or all 14, check with
your RCA Distributor where kits and RCA Experi-
menter’s Manual are on display. He’ll be glad to
help you select the kit or kits for the solid-state cir-
cuit you have in mind. Do it today!

Aveailable from your RC A semiconductor distributor
RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

The Most Trusted Name in Electronics

®
CIRCLE NO. 34 ON READER SERVICE PAGE
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ouu copyyis it
The do-it-yourselfer’s
newest catalog

Here's your new catalog of quality electronic
kits and assembled equipment , , . your shop-
ping guide for TV set kits, transistor radios,
voltmeters, scopes, tube testers, ham gear, PA
systems, and a host of other carefully engineered
products. Every item in the Conar catalog is
backed by a no-loopholes, money-back guar-
antee. It's not the biggest catalog, but once
you shop its pages you'll agree it's among the
best. For years of pleasurable performance, for
fun and pride in assembly, mail the coupon.
Discover why Conar, a division of National Radio
Institute, is just about the fastest growing
name in the kit
nd et CONAR
business.

I I MAIL NOW ! I I I

NA5SC

CONAR

3939 Wisconsin Avenue, Washington, D.C. 20016 .
Please send me your new catalog. .
Nami .
'AJJ S .

City. State.

Z-code—

CIRCLE NO. 7 ON READER SERVICE PAGE

ASSIST

Philco Model 20 receiver, cirea 1928; has 7 tubes.
Schematic and parts source needed. (Robert M. Balick.
37 Westwood Drive, Westtield, Mass. 01085)

Atwater Kent Model 30 receiver, ser. 536013. Schematic
and speaker needed. (Louis W. Kogelmann, 2543 8.
Logan Ave., Milwaukee, Wis. 53207

(Continued from page 30)

Crosley Model 5-5i receiver. ser 61235C; has 3-301 and
2201 tubes. Schematie, operating info., and other avail-
able data wanted. Thomas A. Bailey. P.O. Box 222.
Knoxville, I1l. 81115

Atwater Kent Model L receiver: has 6 tubes. Schematic
and battery hookup needed. (Homer L. Linton, 1305
Nover Ave., N.W., Roanoke, Va.»

Pickwick receiver. ciren 1931; tunes BC and s.w.: has
& tubes. All availuble info. needed. (Myron E. Wood,
8615 N.E. Boehimer St., Portland. Ore. 47220)

Reed & Reese ‘' Autonetics” NAJ-13151 regulated power
supply. Schemuatic and all other siiliable data needed.

(Larry Edwards, 2563 25th Ave., San Francisco, Calif.
94116)

Aemco Model RC-2 Geiger counter. Schematic and
battery info. needed, or mailing address of Aemco.
(Don Thompson. Box 814, Ritle, Colo.»

Belmont BC-1267-A war surplus transceiver, circa 1943,
Schematic, operation instructions, and service manuul
needed to connect to RA-103-A power supply. (Harold
Wright, 5406 W. 138 St., Hawthorne, Calif. 90251

E.H. Scott Model SLRM marine receiver, circa 1952.
Pentron Model P-4 tupe preamp. circa 1957. Schematics.
instruction manuuls and specitications needed. (William
A. Wells, Jr., 175 Lindenwood Rd., Staten Island, N.Y.
10308

McMurdo Silver Model 700 transmitter, ser. 316, circa
1950; tunes 111-210 me. Schematie and all other avail-
able info. needed. (Jerry Goodrich, 251 North Hwy. 91,
North Sait Lake, Utah 81054}

Philco Model 61 *'Trunsitone’’ receiver; tunes BC: has
5 tubes. Schematic and parts list needed. (Tim Vinden,
40H3 Spruce St. N., Timmins, Ontario, Canada)

CV116/URR surplus frequency shift converter. Sche-
matic and operating manuat TM-11-2241 needed. (C.R.
Baumarntn, Box 307, Shiprock, N.M. 87420)

United Sound Eng’g. Mod«l U amplifier, type 29, ser.
8107; has d tubes. Schematic and tube source needed.
(Kevin Clark, 908 Goodrich Ave., St. Puul, Minn. 55105»

Permoflux Model B “Tupe-Riter,’”’ series C-2. Sche-
matic and diagram of belt drive needed. ¢Kirk Oatman.
1613 4th Ave., k., Spencer. Iowa 51301)

ciren 1935; tunes 550 to 18,000 Ikc.
on 3 bands: has 8 tubes and round clock-like dial.
Operating manual and schematic needed. (Bill Plate,
Box 12, Boykin, s.C. 2001%)

McMurdo-Silver ‘"Masterpiece VI,
tubes, 6L.6's output, 8FR expunder.
schematic needed. (8. Handelman,
York. N.Y, 10003

Service Instruments Model 11 ‘'Rider Chanalyst,”
type A. Schematic and operuting info needed. (Arnold
Remtema. Jr., 2140 32 St. S.E., Grand Rapids, Mich.
49508)

Echophone receiver; tunes 3 bands: his 6 tubes. Ser-
vice manual needed. «Jonathan Hagger, Oak Knoll,
Blue Earth, Minn. 560131

RCA Model 155A CR oscillograph: has 5 tubes. Sche-
matic, operating dati. and purts manual needed. (Ron-
ald Bromwich, Box 1136, Rt. =1, Augusta, Gu.)

Hickok Model 110-B VTVM, circa 1950, order #1070.
Schematic and operating instructions needed. Scott
Wilkelson, 2519 Mason St., Silver Spring, Md. 20802)

Hickok Model 560 dynamic mutual conductance tube
tester, Navy Model OZ-1, circa 1949, Operating in-
structions needed. Radio City Products Model 445 mul-
titester. Operating instructions and schematic needed.
(J.F. Champa. 20451 N. Vine Ave., Euclid. Ohio 41119

No. 19 MK.Il surplus wireless set, built by U.S. for
Russian tanks, circa 1944, Schematic and power source
needed. (David Krall, 2500 Monterey Rd.. San Ma-
rino 9, Calif.}

Emerson receiver,

circa 1938; has 20
Service notes und
50 E. 10 St., New

Echophone Model EC-3 receiver. Schematic and oper-
ating manunl neede iSteve Whitney, 460 Rushmore
Ln., Madison, Wis. Tit) Ty
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Be super-critical.

Whether you're looking for the fun EICO with anybody else — feature

and economy of building quality for feature, chassis for chassis,
kits or you want ready-to-use part for part. The more critical you
factory-wired equipment — before are, the more you'll see for yourself

you buy, examine carefully. Compare that your best buy is EICO. “

Over 3,000.000 EICO nstruments now in use! Preferred by engineers, scientists, technicians
and students. EICO equipment is available nation-wide through 2500 E1CO dealers.

New Model 779 — Sentinel 23 CB Transceiver.

23.channel frequency synthesizer provides crys- New Model 792 — Sentinel 12 Dual Conversion

tal-controlled transmit and receive on all 23 S-watt CB Transceiver. Permits 12-channel crys- -
channels. No additional crystals to buy ever! tal-controlled transmit and receive, plus 23- New Model 753 — The one and only SSB/AM/CW
Features include dual -conversion, illuminated channel tunable receive. Incorporates adjustable Tri-Band Transceiver ¥it. 200 watts PEP on 80,
S/RF meter, adjustable squeich and noise lim- sauelch & noise limiter, & switches for 3.5 watt 40 and 20 meters. Recewver offset tuming, built-
iter, TVI filter, 117VAC and 12VOC transistor- P.A. use, spotting, & Part 15 operation. Trans- n VOX, high level dynamic ALC. Unegualled per-
ized dual power supply. Also serves as 3.5 watt istorized 12v0C & 117VAC dual power suppPly. formance, features and appearance. Sensation-
P.A. system. $169.95 wired. $99.95 wired only. ally priced at $179.95 kit, $299.95 wired.

New Model 378 Audio Generator, Near-distortion-
fess sine wave generator {~ 0 1% 20 20.000¢)
providing fast convement, switch-selection ot
frequenc es from 1c to 110kc {lc steps lc-
100c, 10c steps 100c-1kc. 100c steps 1kc-10ke,
1kc steps 10kc-110kc). 8-pbs. 10ab step output

attenuator & fine attenuator Output meter (312" Model 232 Peak-to-Peak VTVM. A must for color Model 324 RF Signal Generator. 150ke to 435me

200ua) with 8 voltage ranges & db scale. $49.95 or B & W TV and industrial use. 7 non-skip ranges range For IF-RF ahignment and signal tracing of

kil, $69.95 wired. on all 4 functions. With Uni-Probe. = $29.95 kit, TV, FM, AM, CB and mobie. Built-in and ext.
$49.95 wired. modulation. 528 95 Kit, $39.95 wired.

Model 667 Tube/Transistor Tester. Dynamic con-
ductance tube tester. 14 combinations of 3 plate
and 3 screen voltages and 3 ranges of grld volt.

age. Interelement leakage readings in ohms. Model 460 5" Oscilloscope. DC wideband 0-4.5me Mode! 1064 DC Power Supply. For bench testing
Checks all new tube types. Two step transistor for color and B & W TV service and lab use. Push- auto radios, CB, mobile and tone equipment. Volt.
test. $79.95 kit, $129.95 wired. pull DC vertical amp., bal. or unbal. input. Auto- meter and ammeter. Low ripple for transistor
Mode) 628 Emission Tube Tester. Checks all new matic sync ftmiter and amp. $89.95 kit, $129.50 equipment. 0-8V/0-16V outputs. $45.95 kit,
tube types. $44.95 kit, $59.95 wired. wired. $54.95 wired.

EICO Electronic Instrument co., Inc.
131-01 39th Ave., Flushing, N. Y. 11352 PE-12

l Send for FREE catalog describing the full EICO line
of 200 best buys and name of nearest dealer,
| I'minterested in:

(J test eguipment

O hi-fi

[1 ham radio

acs

l Name.
New Model 3566 — All Solid-State Automatic FM Model ST70 70-Watt integrated Stereo Amplifier.
MPX Stereo Tuner/Amplifier. No tubes, not even Best buy of highest ranked stereo amplifiers I Addres —
nuvistors. Delivers 112 watts IHF total to 4 ohms, according to independent testing. $99.95 kit,
75 watts to 8 ohms. Completely pre-wired and $149.95 wired. $T40 40-watt Integrated Stereo City.
pre-aligned RF, IF and MPX circuitry, plus plug-in Amplifier, $79.95 kit, $129.95 wired. $T97 Match- '
transistor sockets. $219.95 Kit, $325.00 wired ng FM MPX Stereo Tuner, $89.95 kit, $139.95 State Zip.
with cabinet. wired. |
1945-1965: TWENTY YEARS OF LEADERSHIP IN CREATIVE ELECTRONICS .
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You can earn more money
if you have an FCC License

FCC Forw Y36 A
P )

oMttt G

NENMBER

P1_20-FLap

S0 ISSTO

el =

MERALGCOMMUNICATIO!

T)QQQ/774&42/4%2/

DATE

SPECIAL END

RADIOTRAEEHONIE OPERATOIR LICRNSE;

FIRST CLASS

iGeneral Radiotelephone Certificate)

TOMMY NILLIS JUFFY

1S A LICENSED RADIO OPERATOR, AUTHORY/ED, SUBJECT 'TO ANY SPECIAL ENDORSEME
LICENSED RACID STATIONS FOR WHICH THIS CLASS OF LICENSE IS VALID UNDG
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ol

w
e

E-)

53 i1

S SIGNATORY, AND ALL ORDERS.
R RADIO DPERATORS, ARE MADE A PART

POR OTHERWISE TRANSFERRED TQ ANY OTHER PERSDN
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Employers are paying good money for men
holding FCC tickets. Read how to get yours:

When you hold a Commercial License issued by the
FCC (Federal Communications Commission) you
have written proof that you know and understand
basic electronic theory and fundamentals. 1t’s worth
plenty . . . particularly to companies on the lookout
for qualified electronics technicians. Here’s how one
of the country’s leading office machine manufacturers
rates men with FCC Licenses:
“An FCC License is an asset to any man looking
to enhance his career in the field of electronics.
At our Company, a licensed man is well-rewarded
because an FCC License attests to his knowledge
of electronics theory . .."
Thousands of employers will tell you the same thing.
Licensed men get the good jobs. They make more
money . .. move ahead faster ...enjoy exciting,

34

challenging work. What's more, they're needed badly
in every field of electronics. Industrial clectronics.
Radio-TV Broadcasting. Acrospace. Electronics Serv-
icing . . . including mobile and marine radio plus CB.

Yes ... your opportunities are unlimited once you're
carrying that FCC Commercial Ticket. AND CLEVE-
LAND INSTITUTE OF ELECTRONICS CAN GET
ONE FOR YOU! On the facing page, read how four
ambitious men just like you have cashed in on CIE’s
sure-fire FCC Licensing Program. Read about CIE’s
exclusive money-back offer. And then send in the
postage paid reply card. CIE will quickly send you
complete FREE information. You will soon be on
vour way to a Commercial FCC License and the
many rewards that go with it!

POPULAR ELECTRONICS
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These CIE men have good jobs
(they have Commercial FCC Licenses)

Matt Stuczynski, Senior Transmitier Operator, Radio Station
WBOE. “I give Cleveland Institute credit for my First Class Com-
mercial FCC License. Even though 1 had only 6 weeks of high
school algebra, CIE's AUTO-PROGRAMMING teaching method
makes electronics theory and fundamentals easy. After completing
the CIE course, I took and passed the Ist Class Exam. I now have
a good job in studio operation, transmitting, proof of performance,
equipment servicing. Believe me, CIE lives up to its promises!”’

Chuck Hawkins, Chief Radio Technician, Division 12, Ohio Dept.
of Highways. “Cleveland Institute Training enabled me to pass
both the 2nd and Ist Class License Exams on my first attempt . . .
even though I’d had no other electronics training. (Many of the
others who took the exam with me were trying to pass for the
eighth or ninth time!) I'm now in charge of D ion Communica-
tions and we service 119 mobile units and six base stations. It's
an interesting, challenging and extremely rewarding job. And
incidentally, I got it through CIE's Job Placement Service . . . &
free lifetime service for CIE graduates.™

EHEAEFEEXEXEFBEEER 2 KL £ 2 XLEXE XL AKX

53l [}
e 5]
53] 23]
#  FCC LICENSE WARRANTY ¥
L%] A CIE FCC License Course will quickly prepare {ﬁ
% you for a Commercial FCC License. If you don’t B
6] pass the FCC exam . . . on the first try . . . after 3]
€3] completing your course, CIE will refund all your €31
E} tuition. You get an FCC License . . . or your %
& "

® money back! =
3] [E5]
1

*
€3]
B
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B
e
53
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5 (8 3K £ 1, 3] BE B8 o 3 ) )

Ted Barger, Electronic Technician, Smith Electronics Co. “'I've
been interested in electronics ever since I started operating my own
Ham rig (KSANF). But now I've turned a hobby into a real inter-
esting career. Cleveland Institute of Electronics prepared me for
my Commercial FCC License exam . . . and I passed it on the
first try. I'm now designing, building and testing all kinds of elec-
tronic equipment . . . do a lot of traveling, too. It’s a great job . . .
and thanks to CIE and my FCC License, I'm on my way up.”

Glenn Horning, Local Equipment Supervisor, Western Reserve
Teleph Company (subsidiary of Mid-Continent Telephone Com-

pany).“There’s no doubt about it. | owe my 2nd Class FCC License
to Cleveland Institute. Their FCC License Program really teaches
you theory and fundamentals and is particularly strong on tran~
sistors, mobile radio, troubleshooting and muath. Do I use this
knowledge? You bet. We're installing more sophisticated electronic
gear all the time and what [ learned from CIE sure helps. Our
Company has 10 other men enrolled with C1E and take my word
for it, it's going to help every one of them just like it helped me.””

Two out three men who took the Ist Class Commer-
cial FCC License exam in 1964, failed.

Nine out of ten CIE-TRAINED men who take this
exam, pass...the very first try!

And that’s why CIE can back their courses with the
warranty you see at the left. CIE-trained men know
their stuff' . . . because CIE AUTO-PROGRAMMED
Home Study works!

Get started now. Send postage-paid reply card for
free information about a plan that gets you an FCC
License or costs you nothing!

December, 1965
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Cleveland Institute of Electronics
1776 East 17th Street, Dept PE-35, Cleveland, Ohio 44114
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/ compact
/ transistor
audio

" amplifier

[J 5 Transistors and 1 Thermistor

O Shielded Input Transformer with TWO PRI-
MARY WINDINGS...50 Ohms and High
Impedance

O Output Transformer with TWO SECONDARY
WINDINGS...8 Ohms (for Speakers), 500
Ohms (for Modulation and High Impedance
Loads)

O Volume Control Included and Mounted on
Circuit Board

O Low Distortion...400 Milliwatt Push-Pull
Qutput

(0 Extremely High Gain...80 DB! Handles low-
level mikes, phono pickups, telephone pick-
ups, etc.

O Sturdy Printed Circuit Board 5%" long, 134"
wide

O Weight...3%: ounces

O Power Supply...Any 9-Volt DC Source

Use it for:
PA System Intercom Amplifier

Hi-Fi System (Use 2 for Stereo)  Modulator for Transmitter
Guitar Amplifier Phono Amplifier
Surveillance Listening System  Utility Amplifier

Electronic Stethoscope Science Projects

COMPLETE AMPLIFIER $7 .95 ...,
INCLUDING SCHEMATIC DIAGRAM  we pay postage!

BIRNBACH RADIO COMPANY INC.

Dept. K, 435 Hudson St,, New York, N.Y. 10014

1 ]
| !
| |
| Please rushme________ (qty) of your compact |
| transistor audio amplifiers at $7.95 each post- |
I paid. My check or money order for $_________ :
| |
| [

[

|

1s enclosed.
NAME.
| ADDRESS
| eiry STATE ZIP
L —— -

ELECTRONICS

LIBRARY

HANDBOOK FOR ELECTRONIC
ENGINEERS AND TECHNICIANS
by Harry E. Thomas

If someone asked you to describe the spark
stream from white cast iron, where would
you find the information? Or how about
“ringtime” in a radar echo box? Or the
specifications of MIL-C-3883 electrical cord?
Heretofore, it would have been quite an
undertaking—possible, but involving the
shuffling of a lot of books. In this one vol-
ume, Harry Thomas has compressed tens of
thousands of facts likely to be of everyday
importance to the engineer or technician.
It’s impossible to describe the tremendous
variety of items that have been compiled
into a well-organized handbook. At POPULAR
ELECTRONICS, this book ranks next to our
dictionary.

Published by Prentice-Hall, Inc., Englewood
Cliffs, New Jersey 07632. Hard cover. 428
puges. $15.00.

LSS S v S we )
INTRODUCTION TO ELECTRONICS

prepared by Bureau of Naval Personnel

Here is another in the low-cost series of
reprinted military training courses from
Dover. Originally intended for use by naval
personnel, this book is typically GI. The
subject of electronics is embraced from sim-
ple d.c. theory to sonar operation and prac-
tice.

Published by Dover Publications. Inc.. 180
Varick St., New York, N.Y. 10014. Soft
cover. 144 pagyes. $1.00.

NEW LITERATURE

The June, 1965, issue of Bell Laboratories
Record (86 pages) is devoted entirely to the
No. 1 Electronic Switching System now in
cominercial operation at Succasunna, N. J. If
you're interested in what’s happening in tele-
phone communications, make out a check,
draft, or money order for 25 cents to Bell
Laboratories Record, and send it to: Circula-
tion Manager, Bell Labs Record, 463 West St.,
New York, N. Y, 10014 . .. Various test instru-
ments in the Mercury line are described and
illustrated in an 8-pager entitled ‘“Test and
Repair Instrument Catalog.” It's available
free from Mercury Electronics Corp., Mine-
ola, N. Y. 11501.

POPULAR ELECTRONICS




Live Better Electronically With

RADIO ELECTRONICS
FR

LAFAYETTE
1966 Catalog 660

Now BETTER THAN EVER

Shop At The  giee im0 e

1] [ i-Fi Tape Recorders o Test
World's Hi-Fi & Equipment e TV and

Electronics Center” Radio Tubes and parts o
For Widest Selection, Sameras e Autc Acces-

g uve lﬂTlE LIROMICALLY WITh LAFRYVETTE

| 1966
OUR 45th ZeAw

p Catalog €63

l \ndex-Page €37

“LAF AYETT

RADIO ELECTRONICS Low Prices ments o Tools ‘e Books
\,_ - \ SEE OUR EXCITING SELECTION
4

BROADCAST THROUGH 10
METER SENSITIVE SHORTWAVE

LEEET ! 7
P ST e Sy RECEIVER MODEL HA-226

512 Pages

Featuring Everything in Electronics for B

o HOME « INDUSTRY  LAEORATORY § AMPLIFIER MODEL LA-224A
iy | | 2 OWER TUBE
“World's Hi-Fi & Electronics Center” | st § AN SOLID-STATE (B

TRANSCEIVER MOOEL HE-20d

8 CHANNEL CRYSTAL-
CONTROLLED QUALITY CB
TRANSCEIVER MODEL HB-115A

remnrme namme ===l

Mail the Coupon Today for Your

AFAYETTE Radio ELECTRONICS
8 £REE 1966 Lafayette Catalog 660 WPy o T Box 10 I
Syosset, L.1., N.Y. 11791 |
Use Lafayette's Easy-Pay Budget Flap i -
No Money Down...Upyto 2! Mon%hs to Fay l Send me the Free 1966 Lafayette Catalog 660 l
Satisfaction Guaranteed or Money Refunded BaName .. B a B e e ']
STORE LOCATIONS 1 1
NEW YORK NEW JERSEY MASSACHUSETTS Address . SO SO
lgrcml):I lt;lewark Boston Natick I l
rooklyn aramus i
Pnaics Plainfiold  WASH. D.C. AREA J Oty . T ]
ganhgttlan :‘atllzcnurcl&:a. 1 D ']
carsdale . Ranier, Md. £ ] (7T RS TROORTUNY | - SRR
Syosset (Please Give Your Zip Code No)
M--‘--------------
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The

way-out new five-element CB beam antenna .

Sm worksvemcally or honzontally

FIVE ELEMENT BEAM ANTENNA
T he “Marinec”

Lightweight but tremendously rugged. High quality aluminum construction \
that's reinforced with proper stress distribution to take winds up to 60 N\
m.p.h. Weighs only 19 Ibs.—easy to handle and instali. \

Supplementary data: The M-134 is Gamma fed . . . has 1.5/1 VSWR . . .
and a boom length of just 22 ft.

12.5 db vertical forward gain (ref. flat ground plane) or 11.0 db in hori-
zontal mode (ref. Y2 wave dipole). Really booms your signal out where
you want it.

You get maximum rejection of unwanted noise thanks to 20 db front-to-
back ratio (vertical) or 25 db horizontal. It's like 10-2 from Mars!

S distributor today f

Sompiete speciications o arte 1. GG AME@MMA s o awin-
- -

Export Div. specialists co. P& 4-

64-14 Woodside Ave., A div. of Anzac Industries, Inc.
Woodside, N.Y. 11377 12435 Euclid Ave., Cleveland, Ohio 44106
CIRCLE NO. 3 ON READER SERVICE PAGE
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COVER STORY

*THE SUPER-X PULSE POWER
'PACK FOR HO RAILAOADING

By WOODROW POPE
Design Engineer.
Coliins Radio Company

...and get the feel of the real thing

AY, Mr. Model Railroad Engineer, can
you start your loco without jumping
to 10 scale miles per hour? You can, you
know, without equippirg your locomo-
tive with fiywheels or high-gear ratios.
How? Easy . . . just build and use a
new transistor throttle power pack on
your pike for the ultimate in model rail-
roading.
With it you get pulse power for
smoother stall-free starts, and your loco




can crawl, or hi-ball, or couple—without
crashing. You also get lots of power to
operate signal lights, switch machines,
or other accessories . . . all with circuit
overload protection.

Just What is Pulse Power? To under-
stand pulse power, you must first under-
stand the nature and operation of the
conventional d.c. power pack. Your loco
is equipped with a tiny d.c. motor that
operates off power supplied to the tracks
by the power pack. When you man the
throttle, which is nothing more than a
rheostat, you are regulating the voltage
across the track, and hence the motor
speed.

Assume your throttle is turned all the
way down and your loco is sitting still.
You now begin to turn up the throttle,
gradually increasing the voltage applied
across the tracks. But notice, your loco
does not start immediately; it waits
until the proper operating voltage is
reached, and until all magnetic and
mechanical locking has been overcome.
By this time the voltage is too high for
a slow, smooth start, so the loco lunges
ahead.

Figure 1 shows, graphically, how late
a typical loco might start after you be-
gin cranking up the throttle. You will
note that a certain minimum voltage
must be reached to overcome the inertial
load on the motor before it will even be-
gin to turn.

Now let’s assume you are using one
of the latest power packs to hit the
scene—you know, like the one we're tell-
ing you about right now—your loco will
start to crawl, like real trains do, the
moment you hit the throttle. How come?

TR&IN STARTS
HERE

Fig. 1. The ordinary power pack is nothing more
than a full-wave rectifier whose output is a pulsat-
ing d.c. voltage with peaks that look like the wave-
form above. For most locos, the average power re-
quired for starting is much too high for a smooth
tart. and the trains pull out with a sudden jerk,
and at a speed not akin to real railroading.
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Well, with pulse power you get maxi-
mum voltage in the form of narrow
pulses the instant you flip the primary
power switch. This is shown, graphical-
ly, in Fig. 2. Here the average power
consumed by the motor is a direct func-

PARTS LIST

C1 16500-uf.,  15-volt  electrolytic
(Nprague TVL 1163 or cquivalent)

C2, O3 0H47-pf., 35-voll  capacitor
KNRA7CI5K or cquivalent)

Cd= f-pl.. 335-volt capacitor (KNewmet KI1C35K,
or equivalent)

D1.D2, D3, D4, D6, D7—1N20069 silicon diode,
or cquivalent }

D5 -1N276 divde, or cquivalent

Il—1I-ampcre fuse

11347 lamp, 6-8 volts, 0. 15-amp.

12, 13-—12-volt, 1.2-amp. automobilc dowe lamp,
or cquivalent (wo required)

Q1,02 03, Q7 -2N404 transistors

Q4. Q82N 1352 transistors

(3. Q6—2N43506.1 transistors

R1, Ro—2200-0lm. Vi-watt resistor

R2, R3—22.000-0hm, Viscatt resistor

R4~ Nol used

R5-—6800-0lm, Vi-watt resistor

R7——10.000-0ltm. 2-watt carbon potentiometer.
lincar taper

RSE—300.000-0lm. Vi-watf resistor

RO, K15, R16—~1000-0ltm. Vi-watt resistor

RI0, RI14-—10,000-0lm, Vi -watt resistor

R11— 10-0lm, i -watt resistor

R12-—1000-0lom. 2-watt carbon
lincar taper (with swilch 83)

R13--330.000-0hum, Vi-watt resistor

SI--D.psit. slide switch

S2-Soposit. slide switch

N3 Sopsids switeh cmonnted on R12)

NE- - Dopadd. slide switeh

T1 Power transfornier: primary, 115 volts: sec-
onduary, 12.0 volts with center tap, (Stancor
P-8130, or cquivalent)

I -Cuabinet (Bud NC-1613-4
sized cabinet )

Mise. Fuse clip: pilot light holder; red lens
(Didlco series 1006); hinding  posts (4——2
red, 20 black): throttle knob  ( Ravthean
175-6-2G:): crawl  adjust  knob  ( Ravtheon
Q0-3-2(7) ; power transistor wounting kit ( Mo-
toroly MK-15)

capucitor

(KNemet

potentiometer,

or other suitable

TRAIN STARTS
HERE

Fig. 2. The pulse power pack produces a train of
narrow pulses in addition to variable d.c. power.
The pulses are fully visible when the throttle is
turned down, but disappear gradually as the throt-
tle voltage builds up to full power. Instant rise
of pulse from zero to maximum provides immediate
power to operate train when crawl knob is turned up.

POPULAR ELECTRONICS
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Fig. 3. Craw! control R7 adjusts pulse width to give desired crawl speeds when S$2 and S3 are turned
on. Throttle R12 is part of a voltage divider that drives emitter followers Q7 and Q8 with varying d.c.

Fig. 4. Pulses rise to maximum as soon as power
is turned on (a), providing immediate train start.
Crawl knob adjusts pulse width for varying train
loads and desired crawl! speeds. Throttle adjusts d.c.
at emitter of Q8 (b) to run train at desired speeds.
With throttle turned down (c), pulses appear prom-

inently, then fade away as d.c. is turned up.

December, 1965

tion of the pulse width which you ad-
just with a crawl control. This varies
the circuit RC time constant.

How It Works. From Fig. 3 it is ap-
parent that pulse power, which makes
your trains run like a dream, calls for a
rather sophisticated circuitry. Let’s give
the circuit a once-over and see what we
mean. First, we have transformer T1
stepping down the 117-volt a.c. primary
power to approximately 12.6 volts. This
12.6-volt supply branches off to jacks
J1 and J2, where it is available to oper-
ate switch machines, signal lights, and
other accessories. Some of this power is
also tapped off and applied to the bridge
rectifier circuit (D1 through D4), from
where it will eventually operate your
trains.

The 6-volt #47 pilot lamp (I1), wired
from the center tap to one side of the
transformer secondary winding, is mere-
ly an indicator to tell you when the
power is on. You can break down the
rest of the power pack into its pulse
forming and control circuits, the vari-
able d.c. circuit, and the short-circuit
protection circuit. If you care to, you

43



can throw in polarity switch S} (forward
and reverse) for good measure.

The Pulse Circuits. These circuits be-
gin with QI and @2 which comprise a
free-running multivibrator. The collector
of @2 puts out a 60-cycle square wave
which is fed through S2 and S3 to pulse
generator Q3 for conversion to narrow
pulses. These pulses are then amplified
by @4 and appear as shown in Fig.
4(a). CRAWL ADJ potentiometer R7
adjusts the pulse width to suit varying
train loads and desired crawl speed. The
CRAWL ON-OFF switch (82) is used to
disable the crawl feature, if desired.
Switch 83 is ganged to the main throttle
so that it cuts off the pulses when the

I———————BACK

Fig. 5. This layout and accom-
panying dimensions are valid
only if the recommended Bud
cabinet is used. Lay out, drill,
and punch all holes as shown.
If you use another cabinet,
this layout can still serve as
a guide. The transistor mount-
ing holes remain the same, re-
gardless of cabinet dimensions.
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throttle is turned all the way down to
where you hear a “click.”

Variable D.C. Circuit. In the variable
d.c. function generator circuit, R12 and
R13 form a variable voltage divider, the
output of which is fed to emitter fol-
lowers @7 and Q8. The emitter followers
provide a low impedance source for the
voltage. The output voltage at the emit-
ter of @8 is variable from about 3 volts
to 12 volts, as shown in Fig. 4(b), de-
pending on the setting of R12, the speed
control potentiometer.

Diodes D6 and D7 are used to mix the
two functions (pulse and variable d.c.)
together. The pulses and variable d.c.
are fed to emitter followers @5 and Q6

POPULAR ELECTRONICS
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Rear view of transistor power pack showing location
of power transistors Q5 and Q6. Be sure to use a
rubber grommet to protect line cord from damage.

which provide a high current output.
Their output waveform is as shown in
Fig. 4(c).

Short Circuit Protection. Lamps I2
and I3 in the emitter circuit of Q6 pro-
tect the entire unit against accidental
short circuits or overloading. Together
with a red jewel mounted on the front
panel, they also double as a track short
indicator. These lamps are of the or-
dinary 12-volt auto dome light type,
each rated at 1.2 amperes. Putting them
in parallel, however, increases the cir-
cuit capacity to 2.4 amperes.

When the filaments are cold, the lamps
exhibit a very low resistance, and there-
fore act like a piece of wire. When your
loco or other load begins to draw about

{

T
STANDOFF
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CIRCUIT
B80ARD

1 ampere of current from the power
pack, the lamps begin to glow and their
filament resistance goes up rather sharp-
ly to form a protective load for the
power pack. Thus. even if the output
leads at J3 and J4 were to be shorted
together, no damage would result to the
power pack. But because one of the
lamps is mounted under the red jewel.
you would know there was an overload
when it lit up.

The FWD-REV switch (S84) is an
ordinary d.p.d.t. switch wired to reverse
the polarity of the d.c. voltage as it is
flipped from one direction to the other.

Construction. Assuming you have ob-
tained the Bud cabinet called for in the
Parts List, you now proceed to lay out
and drill the holes as shown in Fig. 5.
After drilling all holes and deburring
them, mount the power transistors on
the back panel, making certain you use
the mica strip and washers supplied
with the mounting kit to insulate the
transistors from the case.

Figure 6 shows the general layout of
the wiring and other circuit components.
Electrolytic capacitor C1I should be
wrapped with electrical tape to insulate
it from the case. Notice that it is
mounted with a plastic clamp.

The circuit board is made from a
piece of 2%” x 6% Vectorbord. Ob-
serve the location and mounting position
of 17 and /2. Bring out long leads to the
panel mounted components, and use a

(Continued on paye 96)

With bottom plate removed, laced wiring
harness can be tucked away to one side
during repair or maintenance of the unit.
The component circuit board is supported
with metallic or insulated standoffs. To
install the line cord, thread free end
through grommet at rear of cabinet. Sep-
arate ends of cord back 12 inches and tie
into a knot to take up any strain on cord.

POPULAR ELECTRONICS



Voice and music quality
of miniature

tape recorders has
undergone

dramatic improvement

By PHIL GERACI

F any single word could sum up tape
recording today, that word would be
“miniaturization.” Everything is getting
smaller. Recorders for hobbyists once
weighed nearly 50 pounds (the old Ber-
lant Concertones of the fifties). Then
came the 28-b. Ampex 600 which was
grabbed by the pros not only because it
recorded well, which it did., but also be-
cause its Samsonite ‘“one-suiter’” size
made it convenient to tote around.

Now just consider this: the new Craig
TR-490 ‘*‘Electronic Notebook’ recorder
weighs just two pounds. It can be worn
holster-style around the waist. under a
coat, for “secret” recording with a tie-
bar mike. Yet the TR-490 can record for
half an hour, the same amount as the
Ampex 600 with full-rack heads on a
1200-ft. reel, or the old Concertone at
15 ips on a 10-inch reel lurger than the
entire Cruig recorder! The sound? A
pro can tell the difference, but many peo-
ple can’t.

Contributing Factors. Many things have
contributed to this revolution in recorder
size. To wit:

(1) Better metals, which permit nar-
rower. and straighter head gaps, thus
better high-frequency response at low
speeds.

(2) Better tapes, with more uniform
coatings. Less clumping of the ferrous
oxide particles means fewer fluctuations
in output at slow speeds. The byword in

Beware the innocent tie-clasp. It's a snooper
microphcne, connected by concealed wires to a tiny
recorder, worn holster-style over the shoulder.

The 2-pound Craig TR-490 “‘Electronic Notebook'’
typifies trend to smaller, lighter recorders.
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tape manufacture today is wuniformity;
and lower noise. smoother response, and
lower distortion are all dependent upon
it.

(3) Better transistors, meaning less
bulk and heat. More important, they
consume less power, making smaller
electronic packages possible. Direct cur-
rent devices, transistors work as well
from batteries as from filtered d.c. sup-
plies.

(4) Better Dbatteries, notably re-
chargeable alkalines and nickel-cadmi-
ums (thanks to space research) with
flat-as-a-ruler discharge curves and the
ability to bounce back fresh-as-new after
recharging.

(5) Better microphones, especially ce-
ramics and dynamics, which can be made
in many shapes (such as the tie-bar of
Craig’s “Notebook” recorder).

Other Trends. Most major manufac-
turers will offer battery-powered models
in 1965-66. some for the first time.
Radio Corporation of America, which
blazed a solitary trail in cartridge record-
ers for several years, this year is intro-
ducing a full line of reel-to-reel and
cartridge models, including two ‘“cord-
less’ designs.

Roberts Electronics is introducing its
first battery recorders, one for stereo.
This company also is offering a submin-
iature recorder similar to the Craig
TR-490. Roberts' unit is the 1510, a
capstan-drive instrument with built-in
mike, speaker, vu meter and battery-
condition indicator.

“Subminiatures” are not new. Drug-
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stores and discounters have had $12.95
models for some time. But most of these
are bare-minimum devices, some with-
out erase heads, most without capstans
(the tape moves under the power of the
takeup-reel motor, so speed fluctuates as
hub diameters change with tape trans-
fer). and some even without a micro-
phone, the “speaker’” doing double duty.

The Craig and Roberts instruments
have capstans (so do some others—the
Uher 4000, Sony, Telmar, Concord, etec.

-already on the market) and shuttle
tape at a constant 17 or 3% ips. These
tapes can be played on other machines,
which is not true of most “cheapies.”

But capstan drive is not all that makes
the difference. Better-quality minia-
tures offer better mikes, quieter input
circuits, more powerful motors, stronger
erase currents, and generally more pre-
cision throughout. Some will record
music satisfactorily, something capstan-
less machines won't do.

Another trend in evidence this year is
the move toward automation. In tape
recording, this means a way to make
tape play in both directions and to stop,
start or reverse direction without man-
ual control. RCA's tape cartridge was a
step in this direction, and now some of
its hands-off features are being applied
to reel-to-reel machines.

There’s other automation, too. For
example, Concord’s F-88 “Sound Cam-
era’” has a mike with a sound-operated
switch to start recording when the sound
starts, and stop when it stops. This has
intriguing possibilities. A mike near a
front door could record messages from

Stereo in miniature. Roberts
Electronics’ 6000S is a battery-
powered tape recorder that

will play AND RECORD in stereo.
Rechargeable batteries

keep it going for several hours
on an overnight charge.

POPULAR ELECTRONICS




visitors who arrive during your absence.
Or, as a burglar alarm, the mike could
turn on the recorder, which in turn could
turn on lights, ring bells, maybe even
summon the police.

What about stereo? Well, competition
from dises continues keen. Four-track
commercial stereo continues, but tape’s
ace-in-the-hole is its ability to record
stereo as well as play it. Nearly all re-
corder manufacturers now offer ma-
chines which will record in stereo.

Accessory and Tape Changes. Progress
in tape recording isn’t limited to record-
ers, for they are just the nucleus of a
recording system. Much is being done
with accessories, too—mikes, mixers,
monitoring devices—and with the raw
material of recording, the tape.

Tape continues to improve, degree by
degree. Quality control during manu-
facture is more rigid, and tape coatings
are more uniform. Kodak, for example,
holds tape to the same strict tolerances
as film. More uniform coatings mean
less output variation, a vital factor when
you are recording as slowly as 1% or
"y ips.

Clumping, once a way to tell a good
tape from a bad one, has virtually dis-
appeared. Backings, too, are better.
Some tapes are now designed to break
cleanly rather than stretch, on the the-
ory that a break can be spliced together
again, but a stretch does permanent
damage by lengthening the tape.

You can still buy economy tapes. But
even these are better than some of the
“quality” tapes of a few years ago.

Progress in another vital accessory
area—microphones—has continued and
today's mikes are smaller and smoother.
Here, the recordist often buys response
over smoothness, a big mistake. The
pros know that a “wide-range” mike
with a big peak at 10-12 ke. will sound
“tinny” whereas a mike with less range
but smoother output will give the im-
pression of wider range.

As mikes have improved, prices have
tumbled. Shure's 575S, for example,
costs less than $15; yet it is available
either in high or low impedance, as a
dynamic or as a ceramic.

With an additional mike goes a need
for blending inputs. The answer is a
mixer. Before transistors, only the pros
could afford a good mixer. Today, you
can buy a four-channel transistor model
for $25 (Citroen Electronics’ Model
1400). It takes up to four mikes, and
gives you a volume control on each one.

The Future. What’s on the horizon in
recording? Many bright lights. Bright-
est is TV recording, still expensive but
coming closer to earth each year.

Will TV recorders replace home mov-
ies? Doubtful, but who knows? That
“instant” availability, with no wait for
lab processing, is a powerful attraction.
The day we get portable color TV re-
corders is the day to watch for.

Meanwhile, back at the plant, engi-
neers are experimenting with microcir-
cuits in the hope of making electronic
gadgets even smaller. The trend toward
miniaturization in tape recording is
bound to continue. ~30

Norelco's ‘‘Car-Mount”
has a dual purpose.

It can be a playback
unit for music on

the road, or used for
recording travel notes.

Voice-operated microphone
with Concord F-88 “Sound
Camera’' turns recorder on when
sound starts, off when sound
stops. It operates on
rechargeable batteries.

Transistors mean smaller
mixers. Powered by bat-
teries, Citroen Electronics’
Model 1400 preamp/mixer
works well with battery-
powered recorders since
neither require a.c.
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ON
RECORDING

APE RECORDER orientation seems

to have been split cleanly into two
design philosophies over the years. There
are recorders which work standing up,
and recorders which function while lying
on their backs.

The ideal seems to be somewhere in

The recording level indicator light on this tape
recorder was visible only when viewed from above.
Placing the recorder cn an angled base made the
light as well as other controls more accessible.

{- & -l

ture, help keep the base in position. Additional brac-
ing could be used. Hinge permits compact storage.

50

This rear view of the angled base shows holes for
wires. Rubber feet guard against damage to furni-

There’s no reason to
crane your neck

when an hour’s worth of
woodivorking will

solve the problem

between, 45-60 degrees from horizontal
being preferred. But this slant on re-
cording is found only in professional
studios. If you want to angle your own
recorder, you'll have to build an inclined
base for it, such as the one shown here.

—Glen F. Stillwell

; i i i ,

Base should be constructed picture-frame style.
with a cutout for under-the-recorder ventilation.
Size and basic shape must be tailored to your own
1ecorder. The material could be plywood or metal.

“Bonus'' benefit of inclined base is storage space
porovided for tapes, wires, mikes, and splicing toals.

POPULAR ELECTRONICS



ECORDING AT HOME differs from

recording in a professional record-
ing studio not so much in acoustical
matters as in the attitudes of the re-
cording “engineers.” Acoustically, the
average living room comes close to the
recording studio, due to overstuffed fur-
niture, rugs, draperies, etc.

The big difference is ‘‘finesse’’—the
pro knows all the tricks, the electronic
and mechanical shortcuts which make
his job a paying proposition. Lacking
the pro’s experience, the home recordist
must learn piecemeal, mistake-by-mis-
take.

If you would emulate your profession-
al associate downtown, heed the follow-
ing words of advice, guaranteed to turn
a rank amateur into a knob-twirling,
earphone-tapping, mike-waving pro.

1 Use leader tape. This is tape that
looks and feels just like the oxide-coated
variety, but oxide is what it doesn’t have.
Leader tape can be spliced in between

Inked identification on leader tape helps keep your
tape library in order. Boxes should be labeled too.

December, 1965

There are no secrets

in making good recordings—
Just the use

of common sense

By BYRON G. WELS, K2AVS

selections on a reel of music to help lo-
cate beginnings and endings. It comes
in opaque white (which the pros use
most) and also in colors. Sonically it is
“dead”; non-magnetic, it can’t even hiss.

Spliced at the beginning of a reel,
leader tape offers a convenient space for
identifying the recording. You can write
on it with a pen or felt marker.

2 Make a click eraser. Nobody we
know sells such a device, yet many pros
wouldn't be without one. Make one your-
self with a piece of Alnico cylindrical
magnet (Edmund Scientific sells them)
measuring %” in diameter, about »” to
%” in length. Remove the innards from
an old ball-point pen and insert the mag-
net, holding it in place with epoxy ce-
ment.

This device will erase small spots—
clicks, whistles and sibilants—by simply
wiping the magnet across that portion
of the track on which the unwanted
sound occurs.

3 Record sound-on-sound. Some re-
corders are equipped to do this, some
are not. All that is necessary for ma-
chines which are not so equipped is to
defeat the erase function. (You can't
put a switch in a lead to the erase head
because the coil in the head is generally
a part of the bias oscillator circuit.)

Simply bend a piece of thin metal
(aluminum) into a U shape and hang it
over the erase head before threading
tape onto the machine. Unable to con-
tact the erase head, your tape cannot
be erased. Thus, the new sound you
record will go right over the old. Voila!
Sound-on-sound.
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A microphone boom puts the
mike where you want it and
keeps it there. The boom
swings in all directions.
Priced at about $5, this
particular boom is sold by
Atlas Sound. Mike is top-
quality Electro-Voice 676.

4 Don't “ride” gain. This will really
separate the boys from the veterans.
Pros set their levels ahead of time and
leave them alone. Volume excesses are
handled in other ways, such as by mov-
ing the mike (if it's on a boom) or by
moving the announcer away from the
mike. To fade back in, he simply walks
up to the mike while talking.

5 Labvel your tapes. Never put a tape
back in the box without identifying it.
If you don’t want to leave a permanent
record, use grease pencil—to change the
label, just wipe it off with a tissue.

6 Use a mike stand. Hand-holding a
microphone is inviting trouble. Chang-
ing your grip on the case can make

Head degaussing is a regular part of tape recorder
maintenance. Remove head cover, plug in the degaus-
ser, and move it slowly past record/playback heads.
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noise, which will become a permanent
part of the recording.

Do as the pros do—use a stand. Table-
top models are just a couple of dollars.
Floor models can be purchased for $5.98.
A “baby boom’ which will put the mike
most anywhere you want it, and keep it
there, costs just a little more.

7 Perform preventive maintenance
regularly. Don’t wait until your tapes
begin sounding muddy to get out the
head demagnetizer. If you record often,
do the maintenance once a month.

Follow this plan: degauss the heads,
clean heads and tape guides with head
cleaner, check pressure pads and fric-
tion idlers for hard spots (rough with a
wire brush if necessary), dress down the
pressure roller with sandpaper if it has
become slick, use a vacuum cleaner to
remove lint and pieces of broken tape
from around the heads, and check to
make sure all controls are in working
order.

8 Make a duplicate of valuable tapes.
If you have a tape which is irreplace-
able, which needs editing, timing, rear-
ranging, etc., make a “dupe” first and
do your initial experimenting on that.
Then, when you know exactly what must
be done, go back to the original tape and
do it.

9 If you edit, record in one direction
only. This may seem uneconomical, but
to a pro (who must worry about rent,
travel, salaries, taxes and all sorts of
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overhead), tape is the cheapest com-
modity of all.

The same should be true at home. It'’s
false economy to record in both direc-
tions, thereby rendering the tape un-
editable, only to have to suffer later
through false starts, dead air, and other
delays which could have been neatly
spliced away had the tape been recorded
one-direction-only.

If you must pinch pennies, you can
save the bits of deleted tape, splice them
end-to-end and make up a reel of tape
which, for many purposes, is as usable
as new tape. But don’t use it for any-
thing serious—differing bias require-
ments between tape bits can play havoc
with frequency response and output.

10 Use alligator clips. Many home
recordists record everything with a
microphone: radio programs, records,
the works. But with a mike they also
pick up unwanted sounds: the baby cry-
ing, car horns, airplanes, birds and ev-
erything else within range. The pros use
mikes only for live recording. To dub

from records or radio, they use a direct
cable connection between recorder and
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