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\RS OF LEADERSHIP &
“for Radio-Television

ho W39 A b !
SPECIAL CUSTOM DESIGNED TRAINING
EQUIPMENT INCLUDED
Since NRI pioneered equipment units to provide
ACTUAL ON-THE-JOB EXPERIENCE in home
training, NRI instructors have invested many thou-
sands of man hours in testing, changing, retesting, im-
proving NRI equipment to simplify and speed training.
Unlike other schools “stock™ or “standard” equipment
is not good enough. NRI equipment is custom designed
EXCLUSIVELY FOR TRAINING. It demonstrates
theories, circuit action, defects; you get experience in
operation, maintenance, trouble shooting.

PICK YOUR CAREER

TELEVISION-RADIO SERVICING —Learn to fix black-and-
white and color sets, AM-FM radios, stereo hi-fi, etc. A
® profitable field for part or full-time business of your own.
INDUSTRIAL-MILITARY ELECTRONICS —Learn Principles,
Practices, Maintenance of Electronic equipment. Covers
® computers, servos, telemetry, multiplexing,other subjects.

3 COMPLETE COMMUNICATIONS —A comprehensive pro-

gram for careers in Broadcasting or mobile, marine, avia-
» tion communications. Learn to operate, maintain trans-
mitting equipment. Prepares for FCC License.

FCC LICENSE —Prepares you quickly for First Class Li-
cense exams. Every communications station must have
® licensed operators. ‘Also valuable for Service Technicians,

MATH FOR ELECTRONICS—A short-course of carefully

5 prepared texts going from basic arithmetic to graphs and
® electronic formulas. Quick, complete, low in cost.

6 BASIC ELECTRONICS—Abbreviated, 26-lesson course cov-

ering Automation-Electronics, TV-Radio language, com-

s ponents, principles. Ideal for salesmen, hobbyists, others.
ELECTRONICS FOR AUTOMATION —For the man with a
knowledge of basic electronics who wants to prepare for q |
2 career in process control, ultrasonics, telemetering and . ]

remote control, electromechanical measurement, others.

AVIATION COMMUNICATIONS—For the man who wants
a career in and around planes. Covers direction finders,

« ranges, markers, loran, shoran, radar, landing system
transmitters. Prepares for FCC License.

MARINE COMMUNICATIONS —Learn to operate, repair

transmitters, direction finders, depth indicators, radar,
» Other Flectronic equipment used on commeércial and
pleasure boats. A growing, profitable field. Prepares for
your FCC License. i

MOBILE COMMUNICATIONS — Learn to install, operate,

« Maintain mobile equipment and associated base stations
as used by police, %re departments, taxi companies, etc.
Prepares for FCC License.
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YOUR BEST BUY IN C-B RADIO

THE FAMOUS RCA

MARK Vil

27-Mc CITIZENS BAND 2-WAY RADIOPHONE

CONVENIENT ACCESS TO CRYSTALS FOR QUICK CHANGING.

UP TO 6 FIXED, CRYSTAL-CONTROLLED
TRANSMIT-AND-RECEIVE CHANNELS.
PLUS ALL-CHANNEL TUNABLE RECEIVER.

PUSH-TO-TALK CERAMIC MICROPHONE with cojled cord. EXCELLENT VOICE REPRODUCTION—high inteiligibility.
COMPACT AND' LIGHTWEIGHT

IMPROVED AUTOMATIC NOISE LIMITER
31,2~ high, 8 pounds. Fits easily under

reduces effects of ignition and similar

EXCELLENT TRANSMITTER
MODJLATIOM CHARACTERISTICS

interference. any auto dashboard.
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Continuously tunahle receiver
picks up any of the 23 C-B
channels. Tunes either by
channel number or frequency.

Illuminated working channel.
Pilot lamps behind the fixed-
channel dials shcw the chan-
nels being worked.

Separate mobile power sup-
ply. (Optional) 6- or 12-volt,
for car or boat. All units
contain AC power supply.

Channel-marker kit. Select
channels best for your area.
then mark them with the self-
adhering labels included.

NEW LOW
PRICE

Optional DG

Power Supply (6 or 12-volt) $19%°

April, 1964
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The Most Trusted Name
® in Electronics

Get all the Facts Before You Buy.
Mail Coupon Today. Paste an 4¢ Post-Card.

1

AC Unit

*Optionol List Price
Name

RCA ELECTRONIC COMPONENTS AND DEVICES
Commercial Engineering Dept. D-133R
415 South Fifth Street, Harrison, N. J.

Please send more information on the RCA Mark VIII C-B Radiophone

Addre

City.

Zone

State
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Antenna Specialists

Mode! M-117
omni-
directional

farmore
rugged 0
Over twice the contact area at
telescope joints (no swaging!}
—far stronger. Heavier-gauge seam-
less tubing than any other brand.

Screws on both sides for firm
electrical connection.

netruction: !

super "POWERS
gransforme’

Super-heavy coil permanently en-
cased in water-proof, rugged plastic
housing. Forward power measure-
ment: full five watts. VSWR: 3~
fabulous 1.17—best by far Z
Heavier mounting
takes masts up

hew sfafl—//fe

nolse reducer!

Drastically reduces receiver noise by
continuous dissipation of static
discharge. Exclusive orbital design —
no pointed ends to create sparking.

proudly present...

[EIBERIMAGNOM

citizens hand base station antenna

that gives you at least

IO% MORE TRUE GAIN

than any other omni-directional CB base antenna made!

Unprecedented 3.75 db. true omai-directional

gain ... minimum of 6 db. signal-to-noise
improvement . . . verified in comparative

antenna farm and laboratory measurements!

radials (four of ‘'em" for maximum
RF decoupling of radiator, easiest
installation — and greatest ioad bearing.

TURN YOUR MAGNUM INTO A
SUPER MAGNUM [N 15 MINUTES —
GET3.75 TRUE DB, GAIN! MODEL M-118

Complete conversion kit

// contams four 108" radi-
\\ als; "Stati-lite” Noise Re-
A ducer and all hardware.

CIRCLE NO. 1 ON READER SERVICE PAGE
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ASSEMBLE YOUR OWN Yol 0TV

L Sl F1 ECTRONICS

ELECTRONIC ORG AN World's Largest-Selling Electronics Magazine

Publisher PHILLIP T. HEFFERNAN
Editor OLIVER P. FERRELL

3 NEW MODELS Managing Editor W, STEVE BACON, W2CJR
Recital $1500 Feature Editor BYRON G. WELS, K2AVB
Consalette |1 $850
Spinet 550 Art Editor JAMES A. ROTH

Associate Editor MARGARET MAGNA
Technical lllustrator ANDRE DUZANT

This is the new, all-tran- - .

sistor Schober Consolette | Editoriat Assistant NINA CHIRKO
II...the most luxurious | Editorial Assistant PATTI MORGAN
' “home-size” organ avail-

able today. Full 61-note manuals, 17 Amoteur Radio Editor H. S. BRIER, WOEGQ
pedals, 22 stops and coupler, 3 pitch CB Editor M. P. SPINELLO, KHC2060
registers, and authentic theatre voic- | Semiconductor Editor L, E. GARNER, JR.
ing leave little to be desired. Comparable to ready-built | sport.wave Editor H, BENNETT, W2PNA
organs selling from $1800 to $2500. Contributing Editor J. T. FRYE, WOEGV

The |]>ride zfmd satisfaction of building one of these most | Radio Propagation Editor STANLEY LEINWOLL
pipe-like of electronic organs can now be yours, ., start- .
ing for as low as $550.gThe Schober Spinet, only 38 | Advertising Sales Manager LAWRENCE SPORN
inches wide, fits into the smallest living room. Theé all- Advertising Monager WILLIAM G. McROY, 2W4144
new, all-transistor Schober Recital Mode] actually | advertising Service Manager ARDYS C. MORAN
sounds like a fine pipe organ; its 32 voices, 6 couplers,
5 pitch registers delight professional musicians. .. mak-
ing learning easy for beginners.

AND YOU SAVE 50% OR MORE BECAUSE YOU'RE BUYING
DIRECTLY FROM THE MANUFACTURER

ZIFF-DAVIS PUBLISHING COMPANY
Editorial and Executive Offices (212 ORegon 9-7200)
One Park Avenue, New York, New York 10016

AND PAYING ONLY FOR THE PARTS, NOT COSTLY LABOR. Williom B. Ziff, Chairman of the Board (1946-1953)
It’s easy to assemble a Schober Organ. No special skills William Ziff, President
or experience needed. No technical or musical knowl- W. Bradford Briggs, Executive Vice President

cdge either. Everything you need is furnished, including
the know-how. You supply only simple hand tools and
the time.

You can buy the organ section by section...so you
needn’t spend the whole amount at once.

You can begin playing in an hour, even if you've never

Hershel B. Sarbin, Vice President ond General Manager
M. T. Birmingham, Jr., Vice President and Treasurer
Walter S. Mills, Jr., Circulation Director
Stanley R. Greenfield, Vice President
Phillip T. Heffernan, Vice President

played before—with the ingenious Pointer System, avail- Midwestern and Circulation Office (312 WAbash 2.4911)
able from Schober. 434 South Wabash Avenue, Chicago, Illinois 60605
Thousands of men and women—teen-agers, too—have al- Midwestern Advaﬁ.ismg Mm(l:agar :IAMES WEAKLEY
ready assembled Schober Organs. We're proud to say Western Office (213 CRestview 4.0265)

that many who could afford to buy any organ have 9025 Wilshire Boulavofd, Beverly Hills, California 90211
chosen Schober because they preferred it musically. W°"°"‘_Ad"”""".ﬂ.M"""ﬂ"' BUD.DEAN

Send for our free 1964 Schober Catalog, describing in Foreign Advertising Representative

detail the exciting Schober Organs and optional acces- D. A. Goodall Ltd., Londen, England

sories; it includes a free 7-inch *“sampler” record so you
can hear before you buy.
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43' West §lst Street, New Y.ork, N. Y. 10023 . Zill-Davis Publishing Company at 434 Soath aniily, by
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43 West 61st Street, New York, N. Y. 10023 i

1 1
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tries, .50; all other foreign untries, .00, Sec-
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I 7-inch “‘sampler’’ record. I tional mailing o cesAt Aut?os:sd as secox:jd clasds rmail by
| O Enclosed find $2.00 for 10-inch quality LP record of | | the Post Office Department. Ottawa. Canada, and for pay-
Schober Organ music. ($2.00 refunded with purchase .
| of first kit.) | PAYMENT MAY ALSO BE REMITTED in the following
foreign currencies for a one-year subscription: Australian
I pounds (2/6/10): Belgian francs (260); Danish kroner
L

Name (36); English pounds (1/17/6); French francs (26):

dd | Dutch guilders (19): Indian rupees (26);: Italian lire

Address (3300); Japanese yen (1750); Norwegian kroner (38):

. . I Philippine peses (21); South African rands (3.80):
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— marks (21).
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Men 17-55 ="

JOB 0PPORTUNITIES!
EXCITEMENT!
MONEY! —

All this Let DeVry help you to

prepare and
can be . blueprint a
Yours as a trained

Electronics

in this fast-
TECHNICIAN

Growing Field!

TELEVISION

Thousands of companies in the United States and Canada who
have employed DeVry Tech men prove two most important facts:
(1) Electronics is one of the biggest, fastest growing opportunity
ﬁeEl:s of our time; and (2) DeVry Tech graduates are “WANTED”
MEN.

Whether DeVry Tech prepares you in spare time at home or in its
modern Chicago or Toronto Laboratories, your training is designed

to get you ready to meet the exacting standards of industry. You get
practical training that not only helps to fit you for a job or a service
shop of your own — but also gives you a foundation for a career that
can be profitable the rest of your life.

You work over 300 learn-by-doing experiments at home, using DeVry
Tech's exclusive Electro-Lab method. You build and KEEP valuable equip-
ment. With another DeVry Tech exclusive, you have the benefit of training
movies that you can show over and over again until basic points are crystal
clear. Special texts guide you every step of the way as well.

HOW DeVRY TECH CAN “BLUEPRINT”” YOUR CAREER!
DeVry's $acuity not only know how to teach Electronics, but they also under-
stand men. They most likely know the type of problems you face. From this staff
you get help, advice and understanding. 1t is this “hursan” side of DeVry's
program. that has caused many of our graduates to say: “DeVry Tech not only
trains you for a job, they actually help you blueprint a profitable future!”

NO ADVANCED EDUCATION NEEDED!? oo
Why don't you write for FREE FACTS today? Learn how you T0O can be 2
member of the great fraternity of DeVry Tech graduates across the conti-
nent . . . men who were properly trained, encouraged, appreciated and
understood! SEND IN COUPON NOW!

-
EFFECTIVE EMPLOYMENT SERVICE ‘,\3 \

o

[ )

COMPUTERS

\\’,

¢

MICRO-WAVES

BROADCASTING

DeVry Tech's effective Employment Service is available to all graduates
without additional cost.

DeVRY
2 FREE BOOKLETS! BT4T Belmont Aver, Chicago, NI, 60641, Dept. PE4-U.
Send Coupon Today! e T s e b e R S

to prepare for a career in Electronics. | am interested in the following
opportunity fields (check one or morej:

““One of North America’s Foremost Electronics Training Cenfers’ 8 .?gl"ezeisﬁ‘)y;i’sg%fé?gm’"ics E ggm"p"‘u‘;"ica"""s
ers

Microwaves [J Broadcasting

T E c H N l c A L Radar R O Industrial Electronics
Automation Electronics O Electronic'Control

INSTITUTE s =

Address Apt
Accredited Member of National Home Study Council City. Zone. State.
CHICAGO @ TORONTO {J Theck here if you are under 16 years of age.

Canadian residents: Write DeVry Tech of Canada, Ltd.
2075-A 970 Lawrence Avenue West, Toron“o 19, Ontario
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Letters

from
our
Readers

Address correspondence for this department to:
Letters Editor, PoPULAR ELECTRONICS
One Purk Avenue, New York 16, N. Y.

Picture Tube Radiation

B Could you settle an argument between my brother

and myseli? tle claims that a TV picture tube emits

dangerous amounts of nuclear radiation. I disagree.
Which one of us is right?

STEPHEN A. Maas

Drexel Hill, Pa.

It all depends, Stephen. 1t is quite true thet a TV
picture tube is a source of spurious radiation. mostly
Vsoft” X orays. However, with a tube which is operated
ak ity normal voltages—as is the case with all home
TV sets- almost all of the X rayvs are absorbed by the
tube’s glass jace-plate and, in most cases, cannot cven
be detected further than an inch or two from the screen.
Qu the other hand, precantions are often faken to

The Turner Model 500 Cardioid
MATCHED SETS FOR

STEREO

OUTSTANDING FOR
SOUND APPLICATIONS

Turner Model 500 Cardicids are availabe in
perfectly matched sets, possible becauseany
500 is interchangeable with all others. And
Turner's strong, distinct pick-up pattern elim-
inates all extraneous noises, making it the
ideal microphone for stereo recording. Also
excellent for paging and sound applications.
When it's quality you want ., . matchless
quality . ., ask for the Turner 500 Cardoid.
Free literature available.

THE MICROPHONE COMPANY

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

in Canada: Tri-Tel Associates, Ltd., 81 Sheppard Ave. West
Willowdate, Ontario

protect industry technicians who continnally work
close to exposed picture tubes.

Amplifier Modification Praised

B Thank you for “Bigger Bass From Broadcast Sets”
(December, 1961). I tried this simple modification
on a guitar amplifier I constructed, and the result
was outstanding. I’d recommend this idea to anyone
who wants more bass from a small radio or amplifier.
Another project 1I'd like to see in P.E. is a tube-tvpe
tremolo utilizing two or three single-purpose tubes.
Mickey FErcUsoN, WPE4FWI, KAIL712
Mineral Bluff, Ga.

Broadcast-Band Propagation

B Finding much of the short-wave spectrum dead one

evening, 1 tried some broadcast-band DX’ing, and was

surprised to hear stations from Wisconsin, Minnesota,
and Arizona. What’s the reason for this BCB DX?

PauL PrakosH, Jr.

Coraopolis, Pa.

Reflection from the ionesphere, Paul, especially from
the ¥ layer. Skip reception of BCB signals is currently
at an all-lime high due to decreased ionization of the
upper atmosphere which usually tends to absorb these
frequencices to a greater or lesser degree, depending on
time of day or night. season, etc. This decreased ioniza-
tion is a function of the sunspot cycle.

Tach Draws Comments

B The procedure given for calibrating the “X-Line
‘Tachometer” (January, 1964) is correct, but only for
an eightcylinder, four-cvcle engine. Since the tach
is basically a pulse counter, the first step in using it

CIRCLE NO. 26 ON READER SERVICE PAGE
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A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a 1st
Class FCC License.

License

If you want a lst Class
FCC ticket quickly, this
streamlined program will
do the trick and enable
you to maintain and serv-
ice all types of transmit-
ting equioment,

Mobile Radio, Microwave
and 2nd Class FCC Prep-
aration are just a few of
the topics covered in this
“compact” program . . .
Carrier Telephony too, if
you so desire.

Here's an excellent stu-
dio engineering program
which will get you a 1st
Class FCC License and
teach you all about Pro-
gram Transmission and
Broadcast Transmitters.

Get A Commercial FCC License
... Or Your Money Back!

A Commercial FCC License is proof of electronics skill
and knowledge. Many top jobs require it . . . every em-
ployer understands its significance. In your possession, an
FCC Commercial Ticket stamps you as a man who knows
and understands electronics theory . a man who's
ready for the high-paid, more challenging positions.

Cleveland Institute home study is far and away the
uickest, most economical way to prepare for the FCC
icense examination. And that’s why we can make this

exclusive statement:

The training programs described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License . . . or your
money back!

Select the program that fits your career objective,
and send in the coupon TODAY!

Cleveland Institute

otED
Sad sey,

of Electronics .v°°.

1776 E. 17th Street, Dept. PE-16
Cleveland 14, Ohio

norIvH
uneine™

o,

a

< -
“oup 519°

Aceredited Member
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NO ELECTRONICS EXPERIENCE NEEDED
. . . ONLY A HIGH SCHOOL EDUCATION

Mail Coupon TODAY For FREE Catalog

h
| Cleveland Institute of Electronics |
| 376 ]E 17th St., Dept. PE-16 |
“leveland 14, Ohlo H
ow

= Please send FREE Caroer Iifor. | to Succeed :

mation prepared to help me get m H
I nllwad Ii:l Electronies, without fur- EleCtro"'cs |

ther obligation.
| CHECK AREA OF MOST 'w'""“'%" |
I INTEREST— I
I O Electronics Technology 0 Flrst Class IFCC License |
I O Industrinl Electronics M Electronic Communications

O Broadeast kngincening O '
| other 1
! Your present occupation :
| Name Ao |
| (please print) |
| Address |
l City Zone— State '
| Approvedt for Veteran's Training under Korean GI Bill, PE-16 |
l__._—-———-——.———.—.—.—.—.—.—__._‘
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NCH METAL ®
TING SNIPS

DY NMO
LABELMAKER

Make permanent, raised letter plastic labels. ..
in seconds. Professional quality labels for pen-
nies. Dial letters, numbers, symbols, squeeze
handle. ®m 1001 uses for the workshop. ® At
fine stores everywhere. Suggested price $9.95

FREE: Label samples and literature.

BDYMO Write: Dymo Industries, Incorporated,

Dept. PE-4-4, Box 1D30, Berkeley,

1984 California. Priced same in Canada.
CIRCLE NO. 6 ON READER SERVICE PAGE

©

Letters
(Continued from page 6)

is to compute the number of breaker point openings
per rpm (i.e., for a two-cycle engine there will be one
opening for every cylinder; for a four-cycle engine
there will be one-half the total number of cylinders.)
The tach can be calibrated for any engine using the
following formula:
Calibrating frequency (cps)
Point openings per rpm

I have used my tach for several months and find that
it works equally well with any type of ignition system.
Some electronic ignition systems, however, use less
than 12 volts on the points; in this case, the tach can
be connected across the ignition coil if the coil grounds
the negative terminal. I wholeheartedly recommend

the circuit to all.
1. M. SeN1A, WB2DHM
Hoboken, N.J.

X 60 = Indicated rpm

B I would like to iastall the “X-Line Tachometer”

in a positive-ground car. Is the circuit suitable for
such installation?

Joun SpiEGLER

Bradford, Pa.

The “X-Line Tachometer,” as illustrated in the article
mentioned above, can be used only with negative-
ground cars. This is because of the reversal of signal
polarity in positive-ground vehicles.

Pigeon, Ground Transportable . . .

B Just finished reading Ken Greenberg’s brief article
on “How To Identify Surplus Gear” (January, 1964).
Trying to decipher the codes in the title, I came up
with the startling observation that according to the

‘\\

\
0%, 0
OCY%O "

joint “AN" system a TBX would be a Ground Trans-
portable Pigeon for Identification and Recognition.
Quite a while since I’ve seen one of those offered by
a military surplus dealer!

N
=

@1
©
©

MicHaeL D. SHariRO
Marion, Towa

Anyway, Mike, who'd want to buy one?

Plans for "'The Lightning Bug"?

B I would like to construct “The Lightning Bug” de-
scribed in the Carl and Jerry story (November, 1963).
Could you possibly furnish me with a wiring diagram
and parts list> Also, the story mentioned the new
LDR-25 power photocell. Where can I get it and how
much does it cost?

Jim Ligss

Detroit, Mich.

Sorry, Jim. “The Lightning Bug” exists only in author
John Fryve's story—not in actuality, However, it
wonld certainly be possible to build such a device, One
source for the Delco Tyvpe LDR-25 power photocell is

Always say you saw it in—POPULAR ELECTRONICS



Smashed sound in your symphony?
... then "bargain’ recording tape’s no bargain!

How does cheap recording tape get that way? It may be Uniform, high-potency oxides permit thinner, more

made cheap to sell cheap. Or it may become cheap be- flexible coatings with this result: Intimate tape-to-head
cause the maker gocfed on quality, then sells the tape at contact, sharp resolution, identical full-frequency sensi-
cut-rate prices under unknown names. Dangers fer audio- tivity, inch after inch, tape after tape. Exclusive lifetime
philes: Poor tape-tc-head contact that causes losses or Silicone lIubrication protects against head and tape
variations in frequency response. Background wear, assures smooth squeal-free tape travel.

Complete selection—from standard to triple
tape lengths {up to 6 hours recording time
at 3% ips). See your dealer. Ask to see the
new °““ScO7TcH’” Self-Threading Reel. And re-
member . . . on “"SCOTCH"" Recording Tape,
you hear it crystal clear.

hiss. Squeal from poor tape lubrication. Or
worse—abrasive wear to your recorder. In
short, no bargain at all!

What to do? Easy. Pick SCOTCH® BRAND
Recording Tapes and make crystal-clear re-
cordings a certainty. These tapes must pass a
battery of quality tests that bargain tapes
just couldn’t—over 100 in all to earn their

“SCOTCH” BEAND. MMagnetic Products Division Bmm

*'SCOTCH™ AND THE PLAID DESIGN ARE REG, TMS OF 3M CO.. ST. PAUL 19. MINN. © 1364, 31 CO.

CIRCLE NO. 18 ON READER SERVICE PAGE
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now there are 3

time & tool-saving

ouble duty sets ,,

New PS88 all-screwdriver set

rounds out Xcelite's popular, g"'
compact convertible tool set line, &
Handy midgets do double duty \‘ﬂ
when slipped into remarkable

i

s

hollow '"piggyback” torque ampli- PS88
fier handle which provides the g;lt'qtllg‘i,g.
1]

grip, reach and power of standard
drivers. Each set in a slim,

trim, see-thru plastic pocket case,
also usable as bench stand.

screwdrivers

PS7
2 slot tip,
2 Phillips

screwdrivers,
2 nutdrivers

L4
I

PS120

10 color
coded nutdrivers

®
XCELITE INC. » 20 BANK ST., ORCHARD PARK, N. Y.

Please send free literature N563,

name

address

city state & zone
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Letters
(Continued from page 8)

IHarvey Radio Co., Inc., 103 W, 43 St., New Vork,
N.Y., 10036. Thc price is $1.50. Let us know how you
make out.

Apartment Antennas

B My Heath GR-91 receiver and 25 feet of wire
draped around the window used to pull in plenty of
DX on 49, 25, 21, and 19 meters, as well as on the
broadcast band. Recently I moved to the fourth floor
of a steel and concrete apartment building where the
lease prohibits an outdoor antenna, and the only sig-
nals that move the S-meter now are two 50,000-watt
locals. Is there anything I can do to improve the situa-
tion, or should I start looking for a new place to live?
RoN BROWNSBERGER

Toronto, Ontario

Your problem is a common one, Ron. The best bet, if
you can get away with it. is to put up an ‘“invisible”
outside antenna. or a window-mounted “flagpole.” For
an invisible job, usc very fine wire—#24 to #28—
and fasten it between a window and fire escape, be-
tween two windows, the window and the roof, ctc. Von
can make tiny, lightweight, transparent antenna in-
sulators with V4" polystyrene rod or tubing cut to 3"
lengths and drilled at each end to take the wire, Alter-
nately, you might be able to mount an aluminum
“flagpole” to a windowsill—make an insulating wood
base and cover it with scveral coats of varnish. “Guy"
wires insulated at the building will improve perfor-
mance. Finally, if all elsc fails, try the “Power Line
Antenna Adapter” (POPULAR ELECTRONICS, Sep-
tember, 1963).

Those 220-Ohm Resistors

M I read with great interest and profit “Bargains
by the Bagiul” (February, 1964), and was especially
intrigued by the “assortment” of 481 hali-watt, 220-
ohm resistors for 99 cents. Although Euclid never had
220-ohm resistors in mind, his theory of continued

fractions, expounded about 400 B.C., could be used
in emergencies to make a varied assortment indeed.
For 500 ohms, for example, you could just parallel
five of the resistors and then open one leg of the cir-
cuit following the first two resistors and insert a scries
string of cight resistors!
Davip E. Y. Sarxa
New York, N.Y.

Radio-In-a-Bottle Contest?

B For that informal “radio-in-a-bottle’” contest (Let-
ters column, July and September, 1963) we need
rules and definitions. I suppose ‘‘bottle” means a
glass Dbottle (not a hot-water bottle, for example)?
Does the radio have to play or just look like a radio?
(After all, a ship in a bottle doesn’'t float.) Just what
constitutes a radio® In past issues we've scen foun-
tain-pen radios, pic-case radios, soap-dish radios,

Always soy you sow it in—POPULAR ELECTRONICS




A NEW WORLD OF OPPORTUNITY AWAITS YOU WITH
N.T.S. ALL-PHASE HOME TRAINING IN ELECTRONICS

You can succeed in TV-Radio Commu-
nications...prepare for F.C.C.
License, service advanced satellites
for industry and defense.

You can install and maintain <lec-
tronic circuitry in missiles and rockets
..specialize in micro-waves, radar
and sonar.

The N.T.S. Master Course enables
you to do more, earn more in

ELECTRONICSTELEVISION-RADIO

Yet N.T.S. Training costs no more
than other courses far less complete

There's a good reason why N.T.S. Master-Training opens a wide new
world of opportunity far you in Electronics, Television, Radio.

Everything you learn, from start to finish, can be applied directly to all
phases of the Electronics Industry.

As a result, the N.T.S.-Trained Technician can move ahead faster, in
any direction — from T¥-Servicing to Radio Communications to Space-
Missile Electronics and Automation for industry and defense. You can
go wherever pay is highest and opportunity unlimited.

Electronic circuitry, for example, is one of science’s miracles that is
basic to the entire field of Hectronics. It is used in satellites, com-
puters and space capsules as well as in today’s television sets and
high fidelity equipment. N.T S. shows you how to service and repair
electronic circuitry for all electronic applications.

YOU WORK ON MANY PRACTICAL JOB PROJECTS.
You build a short-wave, long-wave superhet receiver, plus a large-
screen television set from the ground up. N.T.S. training kits contain
all the parts you need, at no extra cost. (See box at right.) You also re-
ceive a professional Multitester to use during training and on the job.

ONE LOW TUITION. You need training related to all phases of Elec-
tronics. Industry demands it. Only N.T.S. provides it...in ONE Master
Course at ONE low tuition.

RESIDENT TRAINING AT LOS ANGELES
If you wish to take your Zlectromics-TV-Radio training in our famous Resident
School in Los Angeles — the oldest and largest school of its kind in the world —
write for special Resident Schoal catalog and information, or check coupon.

. NATIONALGEED SCHOOLS . ~eeied
' 42 WORLD-WIDE TRAINING SINCE 1905
mﬁih_WJ‘ 4000 Sc. Figueroa St., Los Angeles 37, Calif. =
e |

You can service and repair the elec-
tronic "‘brains’ of imdustry —com-
puters, data processing, and other
automation equipmeni.

¥You can become a highly-paid TV-
Radio Technician, an electronics field
engineer, or succeed in your own
sales & service business.

YOU ENROLL BY WAIL AND SAVE MONEY. No salesmen means lower
costs for us, lower tuition for you.

START NOW. A whole new world of opportunity awaits the man with
Electronic Home-Training from National Technical Schools — a recog-
nized leader in technical training for 58 years.

19 BIG KITS
. YOURS TO KEEP

“acruac cesson | MAIL COUPON NOW FOR FREE

=

0 N : |BOOK AND ACTUAL LESSON!

& 4 G
‘.’i w0 NO OBLIGATION.
NO SALESMAN WILL CALL.

NATIONAL Ceemiex) SCHOOLS Iy

WORLD-WIDE TRAINING, SINCE 1905

7 National Technical Schools, Dept. R2G-44 4
4000 S. Figueroa St., Los Angeles 37, Calif. '

' Please Rush FREE Electronics-TV-Radio ‘‘Opportunity’
B Book and Actual Lesson. No Salesman Will Call.

i
’ Name_ Age "
~— &

I Address

Zone State

City —
' [JCheck if imterested ONLY in Resident Training at L.A.

‘ H-gh school home study courses also sffered. Check for free catalog.| D@
-----_---------
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A REVOLUTIONARY N
CONCEPT IN AMATEUR ANTENNAS!

3 MODELS - NEW LOW PRICE ! .

El Toro is available in three models, TW-3X,
TW-3XJr. and NS$3 ot prices you can offord,
Model TW-3X is just $19,95. Models TW-3X Jr.
and NS-3 ore only $14.95.

3 BAND OPERATION !

Models TW-3X ond TW-3X Jr. operate on 20, 40
and 75/80 meters. Model NS-3 (novice special)
operotes on 15, 40 and 80 meters. All antennas
are pretuned, in kit form, and have excellent
broad band characteristics.

2 POWER RATINGS!

Model TW.3X has a rating of 1000 watts input
to the finol omplifier on AM, 2000 watts P.E.P.
on CW or SSB. Models TW-3X Jr, and NS-3 are
rated to 300 watts AM and 1000 watts input to
the finol amplifier on- CW or SSB.

INSTALLATION WILL MEET
YOUR REQUIREMENTS!
—_————

£}

—re————

Mosley El Toro antennas are trap type grounded
quarter wavelength antennas that, when properly
installed, will equal or surposs the performance
of any good vertical, depending on the type of
mounting. These remorkable antennas ¢an be
mounted in varied positions to fit most any lo-
cation. Mounted at ground level, no radials are
needed if a good ground is provided. The max-
imum length of El Toro is 58 #. and is fed with
52 ohm coax. El Toro is easily adjusted to rese
onate at any portion of the rated bands.

WRITE FOR FORM ET-1

4610 North Lindbergh Bivd, 8 Bridgeton, Missowi, 63044
CIRCLE NO. 19 ON READER SERVICE PAGE

Letters
(Continued from page 10)

radios in hats, even one you could mail in a letter.
But in a bottle? Maybe someone could contribute a
ship in a bottle with ship-to-shore radio!
ARTHUR F, MILES
- San Diego, Calif.

Well, to keep it sporting, Art, we feel that a bottied
radio should definitely be built in a narrow-necked
(the size of a Coke bottle) glass bottle, should in-
corporate at least two or three battery-powered tran-
sistors. an antenna, and reproducing mechanism (all
inside the bottle). It should play audibly, of course.
While no prizes have bcen announced, we are con-
sidering all-expense-paid tours of Lilliput.

Trunk-Mounﬁpg CB Rigs

B Concerning the letter on “Improved Mobile Rigs?”
(“Letters From Our Readers,” February, 1964), you
will be interested to learn that International Crystal’s
new Executive Models 500, 750, and 1000 come com-
plete with remote control head, speaker, connecting
cables, and mounting rack for trunk-mounting the
transceiver. The 750 provides all 23 channels and is
priced at $229; the 500 has nine channels and sells
at $179.50.
GLEN E. SCHAEFER
Glen-Nan, Communications
Des Moines, lowa

Six, Seven, Eight . . . Ten?

B The text for “Three Letter Quiz” (January, 1964)
says that nine out of ten correct answers is a good
score. Want to bet that nobody ever got nine out of

ten on this quiz? The only way to do it would be to

score nine correct answers and then let the tenth go

by default. If all spaces are filled, the possible scores
are0,1,2,3,4,5 6,7, 8, and 10—no 9. Right?

Jim Morrissert, K7VNM, WAGEXU, KFA0592

San Diego, Calif.

-3

Right. But nine out of ten is still a good score.

Out of Tune

D,

S

SIMPLEX Transistorized Ignition (February,
1964, page 47). The value of resistor R2,
given as 100 ohms in the Parts List, should

be 10 ohms. It is labeled correctly on the
schematic diagram. —Bo-

Always say you saw it in—POPULAR ELECTRONICS




PULATAYETTE
B\ | ELECTRONICS o
_ 4

)

NT SIZE PAGES

MORE STEREO HI-FI e« MORE C.E. EQUIPMENT
e MORE TAPE RECORDERS e MOIE HAM GEAR
e MORE TEST EQUIPMENT e MORE TOOLS

“WORLD’S HI-Fl & ELECTRONICS e MORE BOOKS e MORE P.A. EQUIPMENT
SHOPPING CENTER” - o MORE RADIO & T.V, ACCESSORIES

MORE BUYING POWER—choose from Lafayztte’s three Easy-Pay
Credit Plans. Up to 24 months to pay, as little as” $5 monlhlyﬂ

GIVES YOU MORE IN 64!

LA-224WX e Freg. Resp. 20-25,000 CPS =1db

LAFAYETTE at 1 watt
i?,i‘gLAI-LTESTEREO 49 95 ° ::Llilfittz::ge of Stereo Control

Low Distortion, Low Hum and Noise
With Cage and Llegs ® Imported

KT-320WX 95 ® 4-Band Coverage
Semi-Kit 4 ® B Tubes plus Rectifier

LAFAYETTE 8
AMATEUR e llluminated Slide-Rule
COMMUNICATIONS ecameil M JQ 95 o Siitin 0 wutsier

- : ! e Importe

- o Completely Wired — Not A Kit
LAFAYETTE ® Great funsfor Kids Too M
ALL-TRANSISTOR i ® Wi Antonna, Transmit Cystl,
C.B. “WALKIE-TALKIE" sac altery “e (mponle
' 2-for-21.00

LAFAYETTE @ Built-in Tlransistorized e 2 '::;1540(13\!:: 99 50
4-TRACK STEREO o 5ovel micator meters 4

Records Sound-on-Sound
Complete with Cables, Empty

RECORD/PLAYBACK 3

winaase 1 1450

TAPE DECK Reel e Imported

LAFAYETTE . in?';i:f?.' §§§i‘it%:ﬁ::""°c°’“':' d HE-2OCW;o
DELUXE C.B. e Built-in Selective Call Circuitry an
TRANSCEIVER o« %g;g\tdable Relay Switching ] 09

o Push-To-Talk Ceramic Mike MADE IN U.S.A.

oo ———— == e e e — -

Mail the Coupon for Your [JEIZA{34) Radio ELECTRONICS Dept. 1D-4
FREE 1964 Lafayette Catalog P.0. Box 10, Syosset, L. I, N. Y. 11791

Send me Stock No. ... shipping charges collect.
LAFAYETTE MAIL ORDER & L. I SALES CENTER | § . enclosed.
111 Jericho Turnpike, Syosset, L.1., N.Y. 1J 1 would like to order Stock No. .. on the Easy-Pay

OTHER LOCATIONS Credit Plan.
Jamaica, N. Y. Newark, N. J.
Scarsdale, N. V. e i A EBTTLTRD
New York, N. Y. Paramus, N. J. FREE 1964
Bronx, N. Y. Boston, Mass Lafayette
Natick, Mass. ! i ) - Catalog 640.1
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NATURE
LOVERS . ..

Record nature sounds.
Set on auto operation,
Sound starts and stops
it automaticaily.

SLIDES
& SOUND

|

Built-in automatic syn-
chronizer advances
slides; coordinates them
with commentary or
music,

SECRET
RECORDINGS . ..

For investigations, inter-
rogations, gathering of
evidence. Works unat-
tended. Voice starts and
stops it.

DICTATION . ..

Use voice operation or
remote-control micro-
phone. Dictate anywhere

— office, home or on the
road.

Automatic Voice-Operated

Portable Tape Recorder!
CONCORD

330

You'Hl find all sorts of “hands-free" uses for
Concord's amazing portable 330 — applications
not possible with an ordinary recorder. You
don't even have to be there. Sound starts it;
sound stops it. Just set it and forget it! O The
330 is packed with features : automatic slide
projector advance; automatic Synctrol for home
movies; automatic self-threading too! Up to

6 hours playing time on 5” reels; 2 speeds; VU
meter/battery life indicator and an optional

AC adaptor. O See your Concord dealer right
away for a demonstration. Under $200.00.*

Other Models to $450.00.

For Connoisseurs of Sound

CONCORO ELECTRONICS CORPORATION

809 N. Cahuenga Bivd., Dept. 25, Los Angeles 38, Calif,
*price slightiy higher in Canada
CIRCLE NO. S ON READER SERVICE PAGE

Tips
and
Techniques

HANDY HOLDER
FOR HARDWARE

If you attach a large and small rubber suc-
tion cup back to back, the result is a handy
stick-on hard-
ware holder.
Fill the hole
in the larger
cup with epoxy
cement, and
insert the
screw lug of
the smaller.
The holder can
be attached to
TV cabinets,
tool box lids
or other supports, and used for small parts,
nuts, bolts or washers. —John A. Comstock

QUICK SERIES CONNECTION
OF DRY CELLS FOR EXPERIMENTS

When you need some multiple of 9 volts d.c.
for an experimental hookup, the quickest
way to get it is to
plug two or more
i 9-volt transistor
batteries together,
as shown. Make
the output connec-
tion to the two ter-
minals left exposed
on the directly con-
nected dry cell
bank. Incidentally,
you can use con-
nectors taken from discarded cells for the
wire ends to make connection and dis-
connection easy. —Patrick Snyder

CONVENIENT
MOBILE MOUNT

To mount mobile gear without chopping
into the dashboard, bolt an inverted chassis
to the floor board of your car. Four bolts
and nuts are then mounted to the bottom
of your transceiver; they will also serve as
legs if you decide to use the unit on a table
(Continued on page 20)

Always say you saw it in—POPULAR ELECTRONICS
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POPULAR ELECTRONICS
PRODUCT SERVICE PAGE

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

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

2 Add up your total number of requests and fill in the box in the
upper right-hand corner of the coupon.

3 Mail the coupon to the address indicated below.

4 please use this address only for Product Service requests.

POPUlAR EL ECTRONI(S

P. O. BOX 8391 NUMBER OF REQUESTS
PHILADELPHIA 1, PA.

§ Please send me additional information about the products whose code numbers | have circled

t1 2 3 45 67 8 91011121314151617 18 1920 21 22 23 24 25
526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
551 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 697071 72737475
576 77 78 79 80 81 82 83 84 8586 87 88 89 90 91 92 93 94 95 96 97 98 99 100

g NAME (Print clearly)

! ADDRESS

Eary STATE ZIP CODE
: VOID AFTER APRIL 3o 1964 4

s
-------- CEBENSERYNENINENEPE NN NNEEEREREAREREEREEE
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RCA TRAINING

can be the smartestinvestment you ever made!

Start building a profitable career in electronics now!
New RCA “AUTOTEXT” will help you learn faster and easier!

If you’re considering a future in
electronics, now is the time to
start! A great new teaching aid—
“AUTOTEXT” developed by RCA,
and. introduced by RCA Institutes,
Inc., will help you master the funda-

mentals of electronics almost auto- |

matically! “AUTOTEXT” is a sys-
tem of programmed instruction,
proved, with thousands of students.
Even people who have had trouble
with conventional home training

16

methods in the past are finding it
easier and more fun to learn this
new way. All you need is an interest
or inclination in electronics, RCA
“AUTOTEXT” will help you do the
rest! And the future is unlimited;
the jobs are available! The impor-
tant thing is to get started now!
Founded in 1909, RCA Institutes is
one of the largest technical schools
in the United States devoted exclu-
sively to electronics. The very name

"“RCA” means dependability, integ-
rity, and scientific advance. RCA
Institutes offers the finest facilities
of ‘home training. A Service of the
Radio Corporation of America, RCA
Institutes, Inc. gives you the tech-
nical instruction you'need to plan,
build, and realize the career you
want in today’s fastest growing field.

Investigate your future now at RCA
Institutes. It can be the smartest
investment you ever made.

Always say you saw it in—POPULAR ELECTRONICS



HOME TRAINING COURSES

In addition to the new “Introduction to Electronics” RCA Institutes
offers this complete selection of Home Training Courses:

® Electronic Fundamentals

# Electronic Fundamentals
.(in Spanish)

8 TV Servicing

® Color TV Servicing

® Transistors

Liberal Tuition Plan. All RCA
Institutes Home Study courses are
available under a Liberal Tuition
Plan, This plan affords you the most
economical possible method of home
study training. You pay for lessons
only as you order them. If, for any
reason, you should wish to interrupt
your training, you can do so and you
will not owe a cent until you resume
the course. No other obligations! No
installment payments required.

RCA Personal Instruction. With
RCA Home Study training you set
your own pace in keeping with your
own ability, finances and time. RCA
Institutes allows you ample time to
complete the course. Your lesson
assignments are individually graded
by technically trained personnel, and
helpful comments are added where
required. You get theory, experi-
ment, and service practice beginning
with the very first lesson. All lessons
are profusely illustrated. You get a
complete training package through-
out- the entire course.

Communications Electronics
FCC License Preparation
Mobile Communications
Automation Electronics
Automatic Controls

You Get Prime Quality Equipment.
All kits furnished with the course
are complete in every respect, and
the equipment is top grade. You keep
all the equipment furnished to you
for actual use on the job...and you
never have to take apart one piece
to build another.

CLASSROOM
TRAINING

in New York City and Cherry Hill,
N. J. (near Camden)—You can

study electronics in the city of

your choice.

No previous technical training re-
quired for admission, You are eli-
gible even if you haven't completed
high school. RCA Institutes Resi-
dent Schools in New York City and
RCA Technical Institute in Cherry
Hill, N. J. offer training that will
prepare you to work in rewarding
positions on research and preduction
projects in fields such as automation,
transistors, communications, tech-
nical writing, television, computers,
and other industrial and advanced
electronics applications. If you did
not complete high school, RCA will
prepare you for such training with
courses specially designed to provide
the basic math and physics required
for a career in electronics.

Industrial Applications
Nuclear Instrumentation
Digital Techniques
Computer Programming
Drafting

Free Placement Service. RCA Insti-
tutes graduates are now employed in
important jobs at military installa-
tions with important companies such
as IBM, Bell Telephone Labs, General
Electric, RCA, and in radio and TV
stations all over the country. Many
other graduates have opened their
own businesses. A recent New York
Resident School class had 93% of
the graduates who used the FREE
Placement. Service accepted by im-
portant electronics companies...and
had their jobs waiting for them on
the day they graduated!

k
00 .~ v
Coeducational Day and Evening
Courses. Day and Evening Courses
are available at Resident Schools in
New York City and Cherry Hill, N.J.
You can prepare for a career in
electronies while continuing your
normal full-time or part-time em-
ployment. Regular classes start four
times each year.

SEND POSTCARD FOR FREE ILLUSTRATED BOOK TODAY!
SPECIFY HOME STUDY OR NEW YORK OR CHERRY HILL, N. J. RESIDENT SCHOOL.

RCA INSTITUTES, INC. Dept. PE-44, A SERVICE QF RADIO CORPQRATION QF AMERICA, 350 WEST 4TH ST., NEW YORK,N.Y,10014

April, 1964
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Latest SAMS BOOKS ror

EVERYONE IN ELECTRONICS

r=USE THIS HANDY ORDER FORM =y

§ 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. Order RSD-Y, only.................. $1.50

l 03 Computer Circuit Projects You Can Build. Starting with a
simple flip-flop circuit, this book details the construc-

l tion of 13 basic analog and digital computer-circuit
Ero;ect,s You not only learn computer circuitry but

uild useful devices as well. Order BOC-1, only $2.95

I 2 ABC's of Short-Wave Listening. Your introduction to
the exciting world of short-wave radio; tells what
programs are available; gives practxcal advice on

l receivers, antennas, best listening times; a wonderful
guide to this great hobby. Order SWL- l, only..$1.95

I O North American Radio-TV Station Guide. Full data on
1000 VHF and UHF TV stations, over 5000 AM
stations and 1500 FM stations; includes 14 val-
uable station location maps. Invaluable for DXers,
TV-radio technicians, etc. Order RSG-2, only..$1.95

O Sams PHOTOFAGT Guide to TV Troubles. Causes of

more than 9 TV troubles can be isolated in

l minutes by followmg the procedures described in

this book; shows symf)toms, analysis checks and

I where to look for troubles. Order PEG-1, only. . $2.95
O

Transistor lgnition Systems Handbook. Clearly explains
the prmcxples, installation and tuning up of these
I new tr or ignition syst. which are revolution-
izing the auto industry. Order 1GS-1, only. . ... $2.50

| O How to Repair Major Appliances. Explains operating
rmcxples and shows how to repair refrigerators,
reezers, automatic washers, dryers, dishwashers,

l garbage disposal units, au- condmoners, water heat-
ers, etc. Orgor MAJY,only.......coviunnn.. $3.95

I O Basic Efectronics Series, 6 Vols. Dynamic new explana-

tion of circuit action through the use of unique
~color diagrams which show you what takes place
during every moment of circuit operation. Volumes
cover: Amplifier, Detector & Rectifier, Oscillator,
Transistor, Radio, and TV Sync. & Defl. Circuits.
Save $2.75. Order BEL-60, all 6 volumes, only. .$14.95

€ B Radio Construction Projects. CBG-1,.............. $2.50
Amateur Radio Construction Projects. ARP-1 . 2.50
TV Diagnosis & Repair. TDR-1., .$1.50
Radio Receiver Servicing. RS-2. 2.95

Modern Dictionary of Electroni
TV Servicing Guide. SGS-1

Handbook of Electronic Tables & Formulas.
Electronic Experiments & Projects. ESE-1
Tube Substitution Handbook, TUB-7... .. .
101 Ways to Use Your VOM & VTVM. TEM-3. . ... ...

Famous ABC's Books
gomnum Praggrrmmg CPL-1.$1.95 O Electronics Dral‘:ma DRA-1 $1.95
1.

0000 00ooocooog

omputers. ABC-1............. 95 0 Tnnslstars TRA-1........
E Test Equi STE-1'195 O € Organs. ECO-1... 195
Electronics. ELW-1........... . 195 O Mi-Fi & Stereo. HSF-1....... 1.9

= == HOWARD W. SAMS & CO., INC, == s

Order from any Electronic Parts Distributor or mail to

Howard W. Sams & Co., Inc., Dept. PE-4

4300 W. 62nd St., Indlanapohs 6, Ind.

Send books checked above. $__ enclosed.
[J Send FREE Booklist. [0 Send Photofact Index.
Name

Address

City. Zone____State____

L wmmes IN CANADA: A, C, Simmonds & Sons, Ltd,, Toronto 7 mes d
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Tips

(Continued from page 14)

at home. These
“legs"” slip into
four holes
drilled into the
lip of the car-
mounted chas-
sis. The trough
formed by the
inverted chas-
sis is lined
with a folded
towel and stores your mike, screwdriver,
log, etc. A piece of wood is drilled for
crystal storage and bolted behind the trans-
ceiver. The unit can be quickly and easily
removed for fixed station use, leaving only
the chassis pan in the car.

—Ross A. Sheldon

LIGHTNING PROTECTION
WITH IMPROVISED SPARK GAP

An outside antenna can be something of
a hazard in thunderstorms if not well
grounded. Of course, nothing will give
complete protection if the antenna gets a
direct stroke, but for dissipating the ordi-
nary charges induced on the antenna during

HEAVY WIRE
TO GOOD GROUND

thunderstorms, an ordinary spark plug can
be connected to do a good job, without
significant loss of signals at other times.
Mount the plug in a bracket made of thick
scrap aluminum, and connect the antenna
and lead-in as shown. Make the mounting

Always say you saw it in—POPULAR ELECTRONICS




bad 7

unless you want to build a career
in Electronics. The sky’s the

} ~ limit in this field, if you have
the right training. The Army is
{ the place to get that training.
i And the Army will keep you trained
4 as you move up to positions of

increasing responsibility.

unless you want your future to be
automation-proof. No matter how
far automation goes, men with

A MESSAGE TO ELECTRONIC BUFFS-— electronics training will still be
- in demand in tomorrow’s Army.

unless you want premium pay for
doing work that you’ll enjoy. As you
advance in grade and increase your
skill, you can earn from $50-100 extra
per month in proficiency pay.

unless you want to travel...
adventure...and responsibility.
Army electronics specialists are
stationed in many countries
throughout the Free World. Doing
work that is exciting, stimulating,
and vital to everyone’s safety.

unless you care encugh about your
Country to serve it.

If that sounds like just what the
doctor ordered, talk to your

Army Recruiter soon. And ask him
il about Army electronics training.

If you're good enough to get in...a proud future can be yours in the new action

Army

CIRCLE NO. 27 ON READER SERVICE PAGE
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when it's time to think of college

inquire about
Electronics at MSOE

Planning your space age engineering educa-
tion now, will enhance your career later. Find
out about MSOE programs in Electronics,
Computers, and Electrical Engineering.

Obtain all the facts about courses leading to
4-year Bachelor of Science and 2-year
Associate in Applied Science degrees. Find out
about MSOE scholarships, finaneial aids, job
placement opportunities, and other services.

Assure yourself of a bright future in the
exciting field of space age engineering and
technology. Write for your Free “Career”
booklet which will tell you about educational
advantages at MSOE.

=
'I. - ----------------------1
[ e ms.217 1§
| MILWAUKEE
' (o) 1
¥ MS SCHOOL OF ENGINEERING )
' Dept. PE-464, 1025 N. Milwaukee St. !
. Milwaukee, Wisconsin 53201 H
s Tell me about a career through residence study: B
) [O Electronics field O Mechanical field B
: [Q 2syears or [ 4-years :
1) 9
? Name Age .0
» 2
: Address :
» [}
» City, State (]
LA L L . 0 % 0 0 R 30 N § ) ------‘

Gl 6N & = 48 -
CIRCLE NO. 17 ON READER SERVICE PAGE
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Tips
(Continued from page 20)

hole a snug fit, so the plug will cut its own
thread as you wrench it home, and don’t
forget the ground wire.

—Stanley Jay

DRESS UP
YOUR CABINET

The unusual appearance of the front panel
on the cabinet shown in the photograph is
obtained by covering the panel with me-
dium-coarse sandpaper. Two coats of air-

it

plane dope add a touch of color. And what
looks like a “walnut” cabinet is an alumi-
num cabinet that has been covered with
adhesive-backed decorative ‘‘contact” pa-
per; as long as the equipment doesn’t get
too hot, this method of improving its looks
is safe, and the effect is quite attractive.

—Tim Callan

HOW TO LOCATE
BLOWN LOW-AMPERE FUSES

Locating blown low-ampere fuses under an
auto dashboard or in complicated elec-
tronics gear can be a problem, especially
where the light is dim. The usual practice
is to pull the
fuses one at a
time and ex-
amine them
visually or
check for con-
tinuity with
an ohmmeter.
You may find
it convenient
to replace

; blown fuses
with indicating fuses, such as the Buss
GBA series. A red pin will extend from the
fuse body when the fuse blows out. The
indicating fuses are available with 3-, 1-,
1%-, 2-, 3-, and 4-ampere ratings.

—Kent A. Mitchell, WSWTO
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GET 250
HOURS WORTH
OF PROJECTS FOR
ONLY $1.00...
THE COST
OF THE
1964 EDITION OF ..

If you like the challenge of working on your
own construction projects, this is the pub-
lication for you! It's chock full of projects,
detailed charts, circuit diagrams, cutaways,
and photographs — all in one handy, com-
pact 164-page magazine. Your copy of
ELECTRONIC EXPERIMENTER'S HAND-
BOOK offers you hours and hours of enjoy-
ment while you build fascinating projects
like these:

ELECTRONICS AROUND THE HOME:
Power Failure Emergency Lighting « BC
Photoflash Slave ¢ Thermistor Fish
Finder  Low Power Metal Locator. i

HiFi-STEREO:

Amplifier Modules ¢ ‘“Mello’’ Monster
New Design Bass Reflex ¢ Silent Hi-Fi
Listening » Salvaging Old Cabinets.

1
i
|
(
1
|
COMMUNICATIONS FOR THE HOME |
HOBBYIST: :
In-Flight Eavesdropper ¢ 50-mc. Simple }
Superhet » Wired Wireless for Colleges » |
Technician Band Transceiver ¢« Pep Up |
Lazy Crystals ¢ The Best from W9EGQ. |

April, 1964

ELECTRONICS IN THE WORKSHOP:

Listen to the Ultrasonics « Super Magnet
Picks Up Aluminum « CB/Ham Crystal
Test Set « Loudness Continuity Checker
« Sound A Above Middle C « Little Volter
Power Supply.

...PLUS MANY MORE

The 1964 ELECTRONIC EXPERIMENTER'S HAND-
BOOK is now on sale. Be sure to get a copy of
this fast-selling, much-in-demand HANDBOOK at
your favorite newsstand. Gr use this handy cou-
pon for ordering.

Ziff-Davis Service Division, Dept. EEH
589 Broadway, New York 12, N.Y.

Please send me ____ copies of the 1964
ELECTRONIC EXPERIMENTER'S HANDBOOK, at
$1.00 each plus 15¢ shipping and handling charge
per HANDBOOK.

{ enclose

Name

Address
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New
Products

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

STEREQ CENTER SPEAKER SYSTEM

75 Designed for use with any existing

stereo amplifier, Conar Instruments’
Model 3SP center-
channel stereo
speaker system is
said to provide the
true ‘“‘left-plus-
right” center sig-
nal without addi-
tional crossovers,
gimmicks, or am-
plifiers. With it,
the left and right
speakers can be
separated 15 to 30
feet for proper
stereo perspective.
Frequency re-
sponse is 40 to 17,-
000 cycles, power capacity 25 watts, and
impedance 8 or 16 ohms. Price, $39.50, in
oiled walnut cabinet with anodized alumi-
num trim.

60-WATT STEREO RECEIVER

76 The Knight KN-360, announced by

Allied Radio Corporation, incorporates
in one chassis a stereo FM tuner, conven-
tional FM tuner, AM tuner, stereo pre-

amplifier, and a stereo amplifier. In the
FM section, the THFM sensitivity is 2.5
microvolts for 20 db quieting, and the i.f.

24

bandwidth is 300 kc. The amplifier has an
IHFM power output of 60 watts, 30 watts
per channel. Frequency response is = 1 db,
20-20,000 cycles, and harmonic distortion
is less than 0.69. The 5%” x 16" x 15"
unit incorporates all the latest design
features—including a stereo indicator, bar-
type tuning indicator, front panel stereo
headphone jack, and dual concentric bass
and treble controls for each channel. Price,
$249.95. A brown metal case is available
for $12.95, a walnut wood case for $23.95.

(B TRANSCEIVER

77 New from Globe Electronics is the

“President VIIL” a CB transceiver
incorporating a tunable receiver covering
all 23 CB channels, a spot switch for exact
tuning, illuminated S-meter, built-in public

address system, tri-purpose power supply
(117 volts a.c. or 6 and 12 volts d.c.), ad-
justable squelch, and 18-tube performance
through 12-tube, 2-diode circuitry. On
transmit, the unit can be operated on any
of eight crystal-controlled channels, with
an external crystal socket providing a
ninth channel. The 5-watt-input transmit-
ter is controlled by a push-to-talk relay.

PORTABLE VOM

78 Easily-readable voltage, current, re-

sistance and decibel measurements
can be made with the Lafayette Radio Elec-
tronics TE-900 portable VOM which incor-
porates a 6” meter
scale in red and
black for good vis-
ibility. The basic
50-microamp meter
movement allows
20,000 ohms-per-
volt sensitivity on
d.c., and 5000 ohms-
per-volt on a.c. The
TE-900 covers O-
5000 volts a.c. or
d.c. in six ranges;
the lowest range in
either case is 0-2.5
volts. Six current
ranges are also provided, running from
0-50 “a. to 0-10 amperes. Three resistance

POPULAR ELECTRONICS




ranges permt measurements from 0 to
20 megohms. Accuracy is *=3% full scale
on d.c., =49 on a.c. A decibel scale runs
from —20 to 450 db. Price, $26.95. Test
leads, batteries, and leather carrying han-
dle are included.

5’ BROADBAND OSCILLOSCOPE

79 Sencore, Inc.’s PS127 oscilloscope pro-
vides high sensitivity of .017 wvolt
r.m.s. for 1” vertical deflection at full band-
width and
therefore does
not include a
narrow - band
position. Fea-
tures are: 2Z-
axis modula-
tion, direct
plate connec-
tions on the
rear, positive
sync locking,
and a horizon-
tal sweep
range up to
500 kc. Frequency response is down only 3
db at 10 cycles, making a superior scope
for video work as well as audio. And as a
special feature, the 5000-volt breakdown
rating on the low-capacity probe enables
the user to check waveforms in high-volt-
age circuits that normally are not measur-
able with such a scope. Price, $169.50.

CB ANTENNA “‘CO-PHASER”

80 Hy-Gain Antenna Products Corpora-

tion has announced a CB antenna
“Co-Phaser” which adds directional versa-
tility and range to phased collinear base-
station arrays.
With a flip of
the dial, the
Co-Phaser
transfers the
CB'er from
3.86 db addi-
tional ‘“broad-
side’” gain to
45 db addi-
tional ‘‘end-fire” gain off either end of his
phased array. The unit has no tubes or
circuitry to introduce noise or interference,
and actually cuts co-channel interference
due to the extra omnidirectional gain it
provides in the antenna system. Price,
$14.95.

TUNABLE (B ANTENNA

8] G.A.M. Electronics, Inc. has an-
nounced a base-loaded type mobile
antenna for use in the 27-mec. Citizens Band.

April, 1964

Since the vertical whip is only 38" long,
the CB-11 can be mounted for good effi-
ciency either on the roof of an automobile,
or on the cowl or trunk lid. There is a
tunable loading coil at the base of the CB-
11; the whip is rotated to adjust the tuning
slug and is locked in place by tightening a
nut. When correctly adjusted, VSWR is less
than 1.2:1 on all 23 Citizens Band channels.
Price, $14.50.

HAND-HELD DYNAMIC MICROPHONE

82 A new hand-held dynamic microphone

developed by Altec Lansing Corpora-
tion for mobile operation is said to provide
greatly improved performance over ordi-
nary carbon microphones. To eliminate
ambient background
noise, the ‘“Dyna-Mike"
is designed with a “sus-
nended” diaphragm as-
sembly and packaged
in a perforated case to
allow omnidirectional
access of sound to the
diaphragm. Back-
ground noise strikes
the diaphragm from
both front and bacl:
due to its placement
and the case configura-
tion. The result is a
dissipation of audio
energy from the back-
ground source. The “Dyna-Mike"” is avail-
able in two models. The 695A has an in-
tegral transistor amplifier, permitting it to
directly replace any carbon-type micro-
phone without alteration in circuitry. The
696A is identical, less amplifier, and is
available as a low- or high-impedance unit.

COMPACT SPEAKER SYSTEM

83 Low distortion and wide frequency

range are achieved in Electro-Voice's
“E-V TWO' speaker sysiem through the use
of two separate drivers. Frequencies above
800 cycles are handled by a high-frequency
driver and diffraction horn combination
which insure wide, smooth dispersion of
critical high frequencies, especially when
the “E-V TWO" is used in stereo systems.
The 12” woofer features a ceramic magnet,
edgewise-wound voice coil, and a linear
suspension. Measuring 14” x 25" x 131",
the "“E-V TWO" can be used with any
amplifier. Frequency response: 30 to 15,-
000 cycles. Nominal impedance: 8 ohms.
Power-handling capacity: 30 watts pro-
gram, 60 watts peak. The system is avail-
able in either an oiled walnut or mahogany
cabinet.
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Operation

HROUGH THIS COLUMN we try to make

it possible for readers needing informa-
tion on out-dated, obscure, and unusual radio-
electronics gear to get help from other read-
ers. Here's how it works: Check over the list
below. If you can help anyone with a sche-
matic or other information, write him direct-
ly—he’ll appreciate it. If you need help, send
a post card direct to OPERATION ASSIST,
PoruLar ELECTRONICS, One Park Avenue, New
York, N.Y. 10016. Give the maker’s name, the
model number, year of manufacture, bands
covered. tubes used, etc. Be sure to print or
type everything legibly, including your name
and address, and be sure to state specifically
what you want, i.e.,, schematic, source for
parts, etc. Remember, use a post card; we
can handle them much faster than letters.
And don’t send a return envelope; your re-
sponse will come from fellow readers. Be-
cause we get so many inquiries, none can be

acknowledged, and PoprULAR ELECTRONICS re-
serves the right to publish only those re-
quests that normal sources of technical infor-
mation have failed to satisfy.

Schematic Diagrams

RCA Victor Model TA-128 TV-AM/FM-phono combina-
tion, year unknown; Admiral Modet 4H 145B TV-AM/
FM-phono combination, made 1949. (Bruce Dane, 45
Parkway Dr., Syosset, L.I., N.¥Y. 11791)

Magnascriber De luxe Model 160 wire recorder, made by
Standard Business Machines (Chicago). also any other
technical data. (Dallas H. Waltman, 17 E. Mason Ave,,
Alexandria, Va. 22301)

Philco Model 66 BC and s.w. receiver, 5 tubes, about
mid-30's. (Cedric Walker, 4426 Ambrose Ave., Los An-
geles 27, Calit.)

Stromberg Carison Model Fr-503/504 hi-fi tuner/amp-
lifier; National NC-46 communications receiver; Detrola
Model 554-1-61A radie, year unknown. (John 8. Yaniga,
597 Joralemon St., Belleville, N.J.)

Philco Model 37-675, code 122, 5-band BC and s.w.
radlo; Coronado Model 11B 11-tube console radio;
Crosley Model 220A 12-tube AM/FM radio; no dates
k;\gg«:;n. (Charles T. Huth, 146 Schonhardt, Tiffin, Ohio
4 )

Zenith Model 1207 12-tube, 3-band, BC and s.w. radio,
about 1939, (D. Smith, 9201 Meyers, Detroit 28, Mich.)

Movie Sound 8 sound movie projector (8 mm.), made
by Calvin Co.. about 1953. (Robert Koontz, 1018 Wash-
ington St., Huntingdom, Pa.)

Heath Model AR-3 receiver. also construction manual.
(B. Dugas, 218 Anthony, Cornwall, Ont., Canada)

Jackson Model 103 tube tester. date unknown. (David
Shores, 6515 Wydown, P.O, Box 1019, St. Louis 5. Mo. )

Linear Equipment Labs Model HF1 oscilloscope, ser.
681. (George Lukas, 838 Mass Ave.. Cambridge, Mass.)

(Continued on page 28)

“Messenger” CB Transceivers...rated
BEST in Nation by Electronic
Distributor Salesmen*

“New impartial survey by leading electronic magazine shows
Johnson *Messenger’ Transceivers rated "'BEST''—BEST BY
NEARLY 50% OVER SECOND CHOICE BRAND.

4 feature-packed “Messengers’...and Selective Call System outperform everything!

Compact, Hand-Held— 100 milliwatt or 1 watt “’Personal Messengers'’. Rugged and reliable— S
11 transistors, 4 diodes! Twice the sensitivity and 40% more range than similar units with con-
ventional circuitry—more output than similar units with same rated inputs!

Mobile or Base Stations—performance proved Viking ’"Messenger'’ and new ""Messenger Two'’,
Punches your signal across the miles—high efficiency design makes full use of maximum legal
power. Excellent receiver sensitivity and selectivity. Automatic ‘‘squelch’’ controi—5 or 10
channel coverage—easy to install anywhere!

Tone Alert—37 tone selective call system mutes speakers until one unit calls another—then
automatically your stations receive audio note and indicator light flashes *‘On’’.

x;

HNSON COMPANY

T S
NEW! 4-COLOR

—

E.F.JO

BROCHURE—
write for your \ ®2401 10th Ave. S.W., Waseca, Minnesota
free copy! Please rush *‘Messenger’’ details to:
NAME
Manufacturers of the world’s most widely ADDRESS.
used personal communications transmitters. CITY, el

: o ot =g R
NO. 14 ON READER SERVICE PAGE
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NOW! GET ACQUAINTED WITH £AILLIED

10
25’ Coils of
Hookup Wire

tri
Top buy in S
per wire, tinned

anged cop-
d un-

gauge
coits. 11
Cisclet on €

Ceramic 40 for
Disc

Capacitors 9 8¢

Capacities from 5 mmf to
1000 mmf, Working volt-
ages from 600 to 5000 volts,
Parallel wire leads. Pkg.
of 40. 6 oz. No. 39 A 688.

Circle 5A on coupon

Bargain 3 for 78¢
Phone Plugs

Standard 4" plugs for ex-
tensions, speakers, head-
phones, monitoring
ecuip.; 2 cond., unshield-
ed. Pkg. of 3. 12 oz. Spec-
ity red or black handle.
No. 3% A 020.

Circle 9 on coupon

,
12" Hi-Fi ?‘4
Speaker ¥
ony$85

Wide-range; with hi-
frequency whizzer cone.
12 oz. magnet; 40-14,000
cps; cap. 25 watts; imp.
8 ohms; standard mount-
ings. 7 Ibs. No. 3% AX 742,

Circle 13 on coupon

r———-

ﬁ ONLY
98¢

Wire Cutter
and Stripper

Strips any wire from 12-24
gauge, solid c¢r stranded.
Calibrated gaLge setting;
spring-activated. 5 long.
6 0z. No. 39 A 504,

Circle 2A or coupon

Audio Power 2 for

Transistors 7 9¢

Bargain! Two 2N176 tran-
sistors; 3 amps @ 30 v.;
DC Beta—25v. Icbo; 3 ma.
Pwr.gain—35 5db,6-12-28
v. 4 oz. No, 3¢ A 633.

Circle 6 or coupon

4

12 for $498
Diodes ' 1

Famous-brand Zener
diodes, from miniature
mw. units to sud-mounted
10-amp. types. 3-30 v.
range. Witk diagrams.
Pkg.of12.70z.N0.33A 008,

Circle 10 an coupon

m
2-Set
Coupler

93¢

Transformer-type TV-FM
coupler. Permits opera-
tion of 2 TV or 2 FM sets
(or one of 2ach) from a
single antenna. Size, 3% x
1x1%".3 0z. No. 39 A 760.

Clrcle 14 on coupon

l&W
e

Assorted

-3

ey 14 for

Switches 98¢

Terrific buy! Assortment
includes SPST, SPDT,
DPST,DPDT types; up to
3 amps; U.L. listec. 14
switches, 70z.No.39 A 864,

Circle 3 on coupon

Epoxy Silicon Rectifiers

2 for 77¢

SAVE onrectifiers made by
Sylvania to military specs.
Rated 750 ma at 100 v.
PIV. For power supplies,
TV sats, kits, etc. Pkg.
of 2. 3 oz. No. 30 A 669.

Circle 7TA on coupol

1] A o
S ' \ J
50 Tubular 2"

Capacitors 98¢

Wax-impregnated capac-
itors; ranges from 100-600
WVEC in popular values.
Various sizes. All values
and working voltages
markad. Pkg. of 50. 12 oz.
No. 39 A 385.

Circle 11 on coupon

E~ mﬁ‘-’;w
4

0

100 Termmal

Strips 9 B¢

Less than a penny each!
Brown bakelite strins, all
%" wide. Assorted length
—1 to 6 terminals per strip;
mix2d lug and solder
types. 12 oz, Pkg. of 100,
No. 39 A 582.

Circle 15 on coupan

ORDER TODAY - Money Back Guarantee « Fast Shipment

l ALLIED RADIO, 100 N. Western Ave., Dept. 3-D, Chicago 80, lllinois

QUANT, QUANT:

Ship me the items circled below in quantities shown:

QUANT, QUANT,
Red

n Black_____ ._
m (<]

~N

m

B

. ¥x--- ¥ ¥ K X _§B X ]
[
-N-R-N -]

Tube
Checker

169
with leads  owty
Tests radio and TV tubes,
and continuity of coils, ap-
pliances, etc. With leads.
117 v. 60 cy. A.C. 1 Ib.
No. 39 A 390.

Circle 4 on coupon

9-Volt

Batteries

Quality long-lasting re-
placements for Burgess
2U6, RCA VS323,
Eveready 216 and others.
Lowest price; from Japan.
6 0z.Pkg.of3. No.55J147.

Circle 8 on coupon

Bl S-inch
Round
Speaker

N\
Quality PM replacement;
good fidelity, Power cap.
3.5 watts. Imp. 3.2 ohms.
Magnet weight 0.53 oz.
EIA mounting dimen-
sions. 12 oz. No. 39 A 009.

Cilrcle 12 on coupon

Handy Mini-Tester

Pocket-size neon-type
voltmeter; measures
AC/DC from 65-800 v.;
determines grounded side
of line. 4 0z. No. 58 A 426,
Circte 16 on coupon

. |
i
|

NO COD's PLEASE: § enclosed |
‘Please include postage; remit 15¢ per item ordered) '
Name ;
PLEASE PRINT
Address
City. Zone State




All new
from Sony

a stereo deck |
with 3 heads!

and stereo
recording amplifier

Now you can add famous Sony 4 track sterco
tape playback to your present hi fi system. Hand-
somcly styled in gold and grey, with $ heads, 2
speeds, verticl or horizontal mounting, auto-
matic shut-off, tape unter and pause conuol,
the new Sony 263-D is a remarkable value.

Less than $119.50
For sterco recording, add the new Sony SRA-2L
recording amplifier that instanty connects o
the 263-D. Jts matching gold and grey decor
makes a handsome companion for your 263-1).
All new from Sony! Less than $99.50

® All Sony Sterccorders are Multiplex Ready! w Selected
by the “House of Good Taste,”” New Vork World's Fair
® For literature or name of nearest dealer write Super-
scope, luc., Dept. I, Sun Valley, Calif.

The Tapeway to Sterco

Slednn s SUPERSCOPE

CIRCLE NO. 32 ON READER SERVICE PAGE
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Operation Assist
(Continued from page 26)

Silvertone 3-band, BC and s.w., 8-tube radio. chassis
101-634, part of radio-phono combination, no date,
{Stephen Bartlett. Walpole St.. Dover. Mass.)

Lysco Model 913 Marine Radiotelephone. ser. 063. (E. R.
Anderson, 2473 Bayview Ave., Wantagh., N.Y.)

McMurdo Silver Masterpiece VI, 5-band. 16-tube BC
and s.w. recelver and powes supply, no date. (P. O,
Gilliam, Glen Hotel, Apt 34, 807 Eighth Ave., S, Seattle
4, Wash.)

Stewart Warner Model R-1671-AS. no date.
Grucelski. Rte. 1, Box 292. Thorp, Wis.»

Hallicrafters Model R-58A/ARO8 UHF receiver, BC
906-D frequency meter, also any other data. (A. H.
Regene, 2315 S. 5th St., Rockford, Il.)

Hammarlund HQ-129-X communications receiver;
Webster-Chicago Model 225-1 wire recorder. ser. 1136186,
no «date. (Ron Koelling, 900 S. 5 Ave. West, Newton,
Iowa)

(Frank

Portogram (Preel Works) British record player, ahout
1955. (Carlos Roberts. 343 McGlynn Rd., Warminster,
Pa. 18974)

Morrow Falcon monile receiver., 5 ham bands and BC.
about 1958. (J.D. Grigas, 258 Coe Rd., Clarencon Hilis,
1)

R-48A/TRC-8 military surplus receiver, 230 to 250 mc.
PP-28/MPN-1 military surplus power supply; Harvey
Radio Labs 7-tube transmitter, companion to 501A re-
ceiver, about 1915 (K1WYS, 261 Raynor Ave., Whit-
man, Mass. 02382)

Harvey Wells TBS-50D transmitter, no date; also oper-
ating instructions. «Richard W. Randall, CMR 3, Box
8056, APO 929, Sap Francisco. Calif.)

Superior Moclel 650 signal gencrator, 100 ke. to 35 mc..
no date. (Joe Schumacher, 223 Redrock Dr., San An-
tonio 13, Texas)

Mendes Model MS225 5-tube radio. ser. 50068, 4 bands,
20 to 2000 meters (15 mc. to 150 ke.» (James H. Prout,
1810 Woodmont Rd.. Huntington 1, W. Va. 25701

Radio Power Amplifier Model 7-AB. Electric Storage
Battery Co., about 1927: also any technical data. (Mel-
ton Crownover, Box 207, Clinton. Ark. 72031»

BC-733 surplus receiver, 108 to 110 mc.. AM. (Russell
Spear, 2440 La Salle St., Eaun Claire, Wis.)

Xerox Co. power supply Model 9T 63 Y 200462, made
for GE +Scott Daniels, 1719 Popham Ave., New York,
N.Y. 10453»

CW-52063A surplus radio transmitter, uses CW-47142
coil s-t. (Lance Mastrov, 445 E. 8 St., Brouklyn
i8, N.Y.)

McMurdo Silver Model 906 signal generator., 90 ke, to
170 mec, about 1948. (James P. Ligman. 17 Golf View
Rd.. Lake Zurich, Ill.}

Superior Model 650 signal generator, 100 ke. to 35 mc.
tJo» tchumacher, 223 Redrock Dr., San Antonio 13,
Texas)

Special Data or Parts

R1155A communications receiver, British macde, need
manual, U. 8. equivalents for tubes. (Harold Parusel,
98 Burris St., Hamilton, Ont., Canada)

Atwater Kent Model 10 radio. scr. 7752942, need parts
soltrce, parts list, schematic. «William Van Buskirk,
P. O. Box 102, Station V, Brooklyn 15, N.Y.)

BC 342 receiver, maintenance manual needed. (Robert
B. Winn, P.O. Box 214, Plano, Texas 75074)

RCA TMV-122-B oscillograph, about 1949, power trans-
former needed. (Larry Brodsky. 710 LaSell Drive.
Champaign, Ill. 61822,

UTC Model PO 93077 transformer. specifications and use
needed. (WNZHFS, 106 Westfield Rd., Buffalo 26. N.Y.)
Philco Model 620WR 6-tube, 3-band, BC and s.w. radio,
alignment and operating data needed, also schematic;
Philco Model 38-15 5-tube, 2-band. BC and s.w. radio,
alignment and operating :lata needed, also schematic.
(C. R. Bluhm. 4 EIm Ct., Little Falls, N.J. 074211

(Continued on page 30)
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CIRCUITS AT HOME

with the New

Now Includes

% 12 RECEIVERS

3 TRANSMITTERS

* SQ. WAVE GENERATOR
% SIGNAL TRACER

* AMPLIFIER
*
*

% No Knowledge of Radio Necessary
< No Additiomal Parts or Tools Needed
< EXCELLENT BACKGROUND FOR TV

SIE AN ECT % School Inguiries Invited
COBE OSCILLATOR J Soid in 79 Countries

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

PRACTICAL HOME RADIO COURSE at a
& Electronics Technicians, making
s of home tra 1§ tearn radio theory, construc-
A COMPLETE RADIO COURSE IN EVERY DETAIL.
whii learn how to build radios, using regular schematics; how to wire and solder
in a professional manner; how to service radios. You will work with the standard type of
punched metal chassis as_well as the iatest development of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and oscitlators, detectors, rectifiers, test equipment. You witl learn
and practice code, using the Progressive Code Oscillator. You will learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal injector. Pro-
gressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany-
ing Instructional material.

You will receive training for the Novice, T f F.C.C. Radio
Amateur Licenses. You will build 20 Receiver, ‘rransmlner. Square Wave Generator, Code
osclliator, Signal Tracer and Signal Injector circyits, and learn how to onerate them. You
will receive an excellent background for television, Hi-FI and Electronics

Absolutely no previous knowledge of radio or science is required. The T Edu-Kit'® s the

many years of teaching and engineering experience. The ‘‘Edu-Kit’’" will pro-
vide you wlm a basic education in Electronics and Radio, worth many times the complete
price of $26.95. The Signal Tracer alone s worth more than the price of the entire Kit.

THE KIT FOR EVERYONE

You do not need the slightest background ages and backgrounds have successfully
In radio or science. Whether you are inter- used the *‘Eduy-Kit*’ in more than 79 coun-
ested in Radio & Eiectronics because you tries of the world, The ‘‘Edu-Kit*’ has been
want an Interesting hobby, a well paying carefully designed, sStep by step, so that
buslnass or a job with a future, you will find you cannot make a mistake, The '‘Ede-Kit*’

S Edu-Kit*' a wonh-whlle investmem. allows you to teach yourself at your own
al rate, No instructor Is necessary.

PROGRESSIVE TEACHING METHOD

Progres: 0 ucational radio Kit in the worid,
and Is unlversally accepted as the standard in the ﬂeld ol electronlcs training. The **Edu-
Kit’* uses the modern educational principle of *‘Learn by Doing.'’ Therefore you construc(
learn schematics, studr theory, practice trouble shooting—alil in a closely integrated pro-
gram desilned to provide an easily-learned, thorougzh and Interestln( background in radio.
You in by examining the various radio parts of t Edu-Kit.”* You then iearn the
Ouncuon. heory and wiring of these parts. Then you bulld slmple radio. With this first
set you will enjoy listening to regular broadcast statioms, learn theory, practice testing
and trouble-shootln(. Then you bulld a more advanced radio, learn more advanced theory
and techniques. Gradualiy, In a progressive manner, and at your own rate, you will
tind yourself constructing more advanced muiti-tube radio circults. and doing work like a
professional Radio Technician
cluded in lhe “Euu-l(lt" course are twenty Receiver, Transmitter, Code Oscillator, Signal
Tracer. Squ e Generator and Signal Injector Circuits. These are not unprofessional
: p but radio circuits, constructed by means of profession-
al wirin ng and so!derlnl on metal chassls, plus the new method of radio construction known
as ‘‘Printed Circuitry.’* These circults operate on your regular AC or DC house current.

THE “EDU-KIT” IS COMPLETE

receive all parts and instruction necessary to build 20 different radio and
elec(ronlcs circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, var|
able, electroiytic, mica, ceramic and paper dielectric condensers, resistors, tie strips,
coils, hardware, tublnl- punched metal chassls, Instruction Manuals, hook-up wire, soider,
rectifier ontrols and switches, etc.

In addition, you receive Prlnted Circuit materiats. inctuding Printed Circuit chassis,
speclal tube sockets, hardware and Ins:ructlon You also receive a useful set of tools, a
protessional elr.-ctrlc soldering iron, self-powercd Dynamic Radio and Etlectronics

s Edu-Kit also includes code lnstr ctions and the Progressive Code Osclllator.
t! r Radlo A License tr
essons lor servicing \vltn the Progressive Signal Tracer and the Profres-
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membersh
Radlo-TV Club. Free Consultation Service. Certificate of Merit and Discount Prlvlle‘es.
You recelve all parts. tools, instructions, etc. Everythln‘ Is yours to keep.

[ PRINTED CIRCUITRY |

At no increase in price, the “Edu-Kit”
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector, a

unique servicing instrument that can de-
tect many Radio and TV troubles. This
revoluhonary new techmque of radlo
is now
in commercial radio and TV s

»*

The ‘‘Edu-Kit’’ offers you an outstandin,
rock-bottom price. Our Kit is designed to train Radin
use of the most modern meth ]
tlcc practice and servicing. THIS IS

ou

1

0O Send *“*Edu-Kit’’ postpaid.
a

BUILD 20 RADIO

PROGRESSIVE RADIO “/EDU-KIT/'® 2 6
A Practical Home Rudo Course ;

0O Rush me FREE descriptive literature concerning

Reg. U. §.
Pat. Off.

Troining Electronics Technicians Since 1946

FREE EXTRAS

SET OF TOOLS

SOLDERING IRON
ELECTRONICS TESTER

WREN SET
VALUABLE DISCOUNT CARD
RTIFICATE OF MER
T' STER IMSTRUCTION MA
GH FIDELITY GUIDE . QUIZZES
LEVISION BOOK @ RA
OUBLE- SNOOTING BD

RSHI ADIO-TV
C “LTATION SERVIC ® FCC

AMATEUR LICENSE TRAINING

@ PRINTED CIRCUITRY

=I

| SERVICING LESSONS |

You will learn trouble-shooting and
servicing in a progressive manner. You
will practice repairs on the sets that
you construct. You will learn symntoms
and causes of trouble In home, portabie
and car radios. You will learn how to
use the professlonal Signal Tracer, tne
unique Signal Injector and the dynamic
Radio & Electronics Tester. Whll you
are jearning in this practical wa you

will help yow with any technical prob-
lems you may have.

FROM OUR MA

J. Stataitis, of 25 Poplar Pi., W
bury, Conn.. wrlt have repaired
several sets fo " # ade
money. The "Edu-l(lt" naid lor Itsell. 1
was ready to spend $240 for a Course,
but l found your ad and sent for your

valerio, P. O, Box 21, Magna,

Utah: *‘The Edu-Kits are wonderful, Here

1 am sending 'ynu the ques(lons and aiso
hem

W
3 me signal Tracer works
fine. Also like to let you know that |
lcel proud of be'comin( a member of your
dio-T'

Robert l.. Shu". 1534 Monroe Ave..
Huntington, W. Va.: ‘‘Thought 1 would
drop you a few Ilnes to say that | re.
my Edu-Kit, and was re:l:r amazed

swell, an
t4 ! o

troutle, if there is any to & b found.**

“UNCONDITIONAL MONEY-BACK GUARANTEE

ORDER DIRECT FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7

I enclose full payment of $26.95.
Send ““Edu-Kit" C.0.D. { will pay $26.95 plus postage.

“Edu-Kit.”

chassis on which has been deposited a

conducting material which takes the Address.

place of wiring. The various parts are
merely piugged 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

'
|
|
A Printed Circuit is a speclal msulated l Name
|
|
|
anyone interested in Electronics. I

CIRCLE NO. 20 ON READER SERVICE PAGE
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PROGRESSIVE “‘EDU-KITS’’ INC.
1186 Broadway, Dept. 615D, Hewlett, N. Y.
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Operation Assist
(Continued from page 28)

Kaydette Model 1140 11-tube, 2-band BC and s.w.
radio, about 1930, ser. JJ-2790, source of parts and
schematic needed. (Jerry Helen, 1518 Rohde Ave.,
Berkeley, I11.)

Midwest Model 816, series 16, 15-tube radio, ser.
8164016, antenna data, PM speaker replacement for
original electrodynamic, and schematic needed. (G. R.
Grover, Box 401, Canal Fulton, Ohio)

Firestone code F-C-114, 3-band radio, BC and s.w.,
stock nr. 8-7400-3, no date, source of parts and sche-
matic needed. (S. A. Colburn, 328 Hayes Ave.,
McDonald, Ohio 44437)

BC-AR-429 surplus receiver, coils C-341, -342, -343,
-344, -345, and -348 needed, buy or swap. (H. E.
Wenden, 52 East South St., Worthington, Ohio)

Telechron Model 8H59 4-tube ‘'Musalarm,’”’ tuning coil
and schematic diagram needed. (Alan Kramer, 78-07
84th St., Glendale 27, N.Y.)

Sparton Model 987, 8-tube, BC and s.w. radio, about
1937, any technical data including schematic. (R. M.
Okula, 1093 Ostrander Ave., Riverhead, L.I., N.Y.)

Philco Model 650, 8-tube, 4-band BC and s.w. radio,
any technical data, including schematic and alignment
steps, tubes 6A7, 42, etc. (Don Van Wienen, 11297 56
Ave., Allendale, Mich. 49401)

RCAF preamplifier, ref. no. 10D/4240, about 1944, made
by Radio Production Alliance, information on power
supply, source or specifications needed. (Sid Kaplan,
964 146 St., Edmonton, Canada)

BC-603-C surplus receiver, operating and/or mainte-
nance manuals, also schematic. (Stanley M. Forman,
874 Chestnut St., Waban 68, Mass. )

Atwater Kent Model 328, 3-band, 8-tube radio, power
transformer or suitable replacement unit needed, also
schematic. (F. E. Horton, 630 8. 4th St., Festus, Mo.)

Supreme Model 580 signal generator, De luxe serles,

ser. 580-511; Supreme Audolyzer Model 562, ser. 1968;
instruction books and schematics needed on both.
(T. McClaskey, 2965 Jarrell St., Huntington 5, W. Va.)

Stewart Warner PP-1240/GPX power supply, part of
Decoder Model KY118-GPX, any information and sche-
matic needed. (J. W. Hall, 420 Swan St., Dunkirk,
N.Y. 14048)

Policalarm Model PR-30 FM receiver, 30-44 mec., about
1951, source of parts, schematic, etc., needed. (Andrew
Webster, 1265 Lee St., White Rock, B.C., Canada)

Heathkit Model AR-3 receiver, construction manual
needed. (C. L. Wood. Rte. 3, Box 243, Talladega, Ala.)

Sperry Type SP-1, single-pack two-way radio, used by
railroads, 155-174 mc., instruction books, schematic
diagrams and any data needed. (Frank H. Bremer, 517
E. 178th 8t., Bronx, N.Y. 10457)

Zenith-Page chassis 5906, 3-band superhet, band selec-
tor switch (part 85-103) needed. (Don LaGesse, 8th
and Laurel, Garden City, Kan.)

TS 34A/AP surplus oscilloscope, operating manual, any
other data, schematic. (Russell Spear, 2440 La Salle
St., Eau Claire, Wis.)

Emerson Model BM-208, 5-tube BC radio, ser.
BM-2517052, any data or drawings. (Paul F. Arutt,
1200 Harbor Rd., Hewlett, N.Y. 11557)

McMurdo_Silver Model 900 VTVM, calibration data
neet_i(ed. (H and H Electr., Box 534, Norman, Okla.
73070)

Lafayette Model MS-270 2-gang variable capacitor, 87
and 195 pf., or replacement. (Michael D. Sachs, 1-A
Field Rd., Danbury, Conn. 06811)

BC-1364 radiosonde receiver, surplus, any technical
data, and schematic. (Eric Bolland, 306 S. Van Buren
St., Stoughton, Wis. 53589)

Korting MT 158(8) tape recorder, instruction manual.
(Hank Skrzypek, 4728 Schlaff, Dearborn, Mich.)

Solar *‘Exam-eter’’ capacitor analyzer, and Supreme
Set Tester, Model 504-B, manuals and/or schematics on
both. (Charles W. Ball, 138 S. Queen St., York, Pa.
17403)

A CB BASE STATION ANTENNA
that's built to really take it!

9o s GOLDEN(H T ; ¥

MODEL GCLR 2 1

® Giant Maximum Signal Capture Aperture

® Full % Wavelength Radiator — 19'10%;"
® Full Ya Wavelength Radials

® Special Reinforced “Stress Point’’ Construction

® Completely Iridite Treated
® Challenges 100 MPH Winds

Hy-Gain’s new Model GCLR 2 combine$ unique optimum perform-
ance electrical and configuration characteristics with super-strength
construction. The result...a base station antenna for CB that will
deliver 8db gain in all directions...6 to 20db gain in signal-to-noise
ratio...SWR of less than 1.2:1. And, look at these pluses...con-
structed of extra heavy gauge seamless tubing throughout...double
wall thickness at points of stress...unique full circumference
compression clamps at taper swaged Jjoints...ever-enduring Gold
Iriditing applied to all surfaces to provide maximum

resistance to corrosion. Unmatched in performance... m——

unrivaled in mechanical durability. Hy-Gain's
New Model GCLR 2 $39.95 CB Net

See it today at your favorite Hy-Gain Distributors
or write for the name of the Distributor nearest you.
HY-GAIN ANTENNA PRODUCTS CORPORATION
8494 N.E. Highway 6, Lincoln, Nebraska

CIRCLE NO. 35 ON READER SERVICE PAGE
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I1iFi /Stereo Review [ MoDe

{STEREQ TEST RECORD|

i Egﬂ HOME AND LAQQRATORY USE}

R

NON OF T S,

APE PO

Why We Make the Model 211
Available Now

Although there are many stereo test records on the mar-
ket today, most critical checks on existing test records
have to be made with expensive test equipment.
Realizing this, HiFi/STEREQ REVIEW decided to produce
a record that allows you to check your stereo rig, ac-
curately and completely, just by listening! A record that
would be precise enough for technicians to use in the
laboratory—and versatile enough for you to use in your
home.

The result: the HiFi/STEREO REVIEW Model 211 Stereo
Test Record!

Stereo Checks That Can Be
Made With the Model 211

Frequency response — a direct check of eighteen
J sections of the frequency spectrum, from 20 to

20,000 cps.

Pickup tracking — the most sensitive tests ever
J available to the amateur for checking cartridge,

stylus, and tone arm.

Hum and rumble — foolproof tests that help you
J evaluate the actual audible levels of rumble and

hum in your system.
‘, Flutter—a test to check whether your turntable's

flutter is low, moderate, or high.

Channel balance — two white-noise signals that
J allow you to match your system's stereo channels

for level and tonal characteristics.

Separation—an ingenious means of checking the
¢ stereo separation at seven different parts of the

musical spectrum—from mid-bass to high treble.

Stereo Spread

ALSO' ¢ Speaker Phasing

Channel Identification

PLUS SUPER FIDELITY MUSIC!

The non-test side of this record consists of music
recorded directly on the master disc, without go-
ing through the usual tape process. It's a superb
demonstration of flawless recording technique. A
demonstration that will amaze and entertain you
and your friends.

April, 1964

NOW...GET THE FINEST

STEREOD TEST

R E 0 0 R D ever produced
for just...sq. 98

Featuring Tests Never Before Available
To The Hobbyist

UNIQUE FEATURES OF HiFi/STEREO REVIEW'S
MODEL 211 STEREO TEST RECORD
o Warble tones to minimize the distorting effects of room
acoustics when making frequency-response checks.
o White-noise signals to allow the stereo channels to he

matched in fevel and in tonal characteristics.

o Four specially designed tests to check distortion in stereo
cartridges.

o Open-air recording of moving snare drums to minimize
reverberation when checking stereo spread.

All Tests Can Be Made By Ear

HiFi/STEREO REVIEW’s Model 211 Stereo Test Record will give you
immediate answers to all of the questians you have about your stereo
system. It's the most complete test record of its kind—contains the
widest range of check-points ever included on one test disct And you
need no expensive test equipment. All checks can be made by ear!
Note to professionals: The Model 211 can be used as a highly effi-
cient design and measurement fool. Recorded levels, frequencies, etc.
have been controlled to very close tolerances — affording accurate
numerical evalvation when used with test instruments.

DON'T MISS OUT—SUPPLY LIMITED

The Model 211 Stereo Test Record is a disc that has set the new
standard for stereo test recording. Due to the overwhelming demand
for this record, only a limited number are still available thru this
magazine. They will be sold by POPULAR ELECTRONICS on a first come,
first serve basis. At the fow price of $4.98, this is a value you won't
want to miss. Make sure you fill in and mail the coupon together with
your check ($4.98 per record) today.

FILL IN AND MAIL TODAY!

p L L LT E R N R K L R okl R Kl o

Sorry—No charges or C.0.D. orders! PE44

h [
) Stereo Test Record ’
: Popular Electronics—Dept. SD :
; One Park Ave., New York 16, N.Y. ]
b Please send me test records at $4.98 each. My check :
: (or money order) for $ is enclosed. | understand that §
;Yo will pay the postage and that ezch record is fully guaranteed. §
0 (Orders from outside the U.S.A. add 50c to partially defray postage 3
' and handling costs.) ’
' '
! Name )
: (Please Print) ]
¢ Addr :
)
]
: City Zone State ]
]
]
]
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Stereo/ -3

mono
4-track
tape
deck

3 motors
#2400
Semikit

 $199.95; Wired $269.

AR N

New Classic Series

36-Watt FM-Multiplex New Classic Series
Stereo Receiver 2536 FM-Multiplex Stereo Tuner 2200 OW-2050 K. $92.50; W. $129.9
Kit $154.95* Wired $209.95* Kit $92.50*; Wired $119.95* gow.gog% K. s$1912.556;w. 2159.93

Stereo
Power
Amplifiers¥:

Kit
F
70W HFB7A: $74.95 $114.95 (3905 W $59.95; Inci. Metal Cover

W.$189.9

770 Series
CB Trans-
ceivers
from Kit

$109.95

Peak-To-Peak

VIVM =232
& Uni-Probe® DC—5 MC
(U.S. Pat.) 5” Scope =460

Kit $29.95 I Kit $89.95 .
Wired $49.95 ggp;;ge Wired $129.50 LG G
VIVM #222 3" Scope #430. General Purpose 5” Scape #427

Kit.$27.95 Wired $42.95 Kit $65.95; Wired $99.95 Kit $69.95 Wired $109.95

Dynamic V-0-M

?ogdugtance v 1200

ube L = ,w._ .o ohms
Transistor F¥s B 3 RF Signal ~ e volt

Tester. SR ‘ Generator W S #536
4667 Kit o Ao =324 * ® B Y 1o, | ENT CO.. INC.
Wen Wires $30.95 Ty o o T 0100 ELECTRONIC INSTRUMERE s
gllég%s. — e ? 6‘ £ gésogg ohms volt i 131:03 30th AvenE: LGS
Tube Tester 4628 565, Kit $24.95; 4 Catalog.

Kit $44.55, Wired $59.95 Wired $29.95 | [ Send 196
Extra Low ‘
Ripple 6- & | Name
12V Battery,
Eli(r;nr:nalor |

arger. ress.

#1064 TV-FM |0
Kit $45.95; Sweep & te .
Wired $54.95 | Post Injec- : ; : 2one..... State
#1050. Kit $29.95; Wired $38.95. tion Marker e Deluxe Multi-Signai \ City....... ne west ncl: %7t
#1060 for transistor equip. Generator %369 Tracer #147-A add 5% in v
Kit $39.95; Wired $49.95 _ Kit $89.95; Wired $139.95 Kit $29.95; wired $44.95l__ =

9

100W HFBYA: $99.50 $139.50

Dual Conversion CB Trans-
ceiver 77;. Kit $£119.95;

S

.c,

BEST BUYS IN STEREO AND MONO HI-FI
&

New
Classic ”
Series o

Wired 2.way system 6%2" woofer. HFS-10.
W. $29.95 + 2.way system B* woofer

HFS-8. W. $44.95 - 3-way system 10"

woofer HFS-6. K. $59.95: W. $89.95

12-Watt Mono Amp. HF-12A

FM Tuner HF-S0A K. $44.95°; W. $69.95°

Hand held
Citizens Band
Transceiver #740
incl.
rechargeable

b = 0_ Transmitters from $59.95 battery & charger.

90 watt CW transmitter #720  Kit $54.95.
Kit $89.95. Wired §129,95 ,  Wired $79.95.

70-Watt Integrated
Stereo FM Multiplex Tuner ST97  Stereo Amplifier S170
Kit $99.95* Wired $149.95* Kit $99.95 Wired $149.95

- - - —
e e @ . g
40-Watt Integrated

(transport assembled & tested) FM-AM Stereo Tuner ST96 Stereo Amplifler ST40
5 Kit $89.95* Wired $129.95* Kit $79.95 Wired $129.95

36-Watt Stereo Amplifier 2036
Kit $79.95; Wired $109.95

A line-up of the
bestbuysin stereo
hi-fi, tape record
ers, test equip-
ment, CB & ham
gear.You can save
up to 509% by
building them
yourself, or buy

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M.
CIRCLE NO. 7 ON READER SERVICE PAGE
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them factory-
wired and still
have the best val-
ues available.
More than 230
Eico products
to choose from.

=EICO
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CAR BATTERY SAVER




CAR BATTERY SAVER

trips to the battery charger; it's yours
for a very few dollars and a little time.

How It Works. As in computer logic
circuitry, certain conditions must be
present before the device generates a
signal. When the stage is set properly,
the little gadget comes alive with a rau-
cous 100-cycle squawk that won't allow
you to leave your lights on. In fact,
when this thing sounds off, you'll wish
for a second that you never heard of
headlights!

The signal is generated only when the
headlights are on and the ignition is off.
If the ignition is on, nothing happens.

Computer Logic: The Battery Saver

The circuit used in this project follows
computer logic to an extent. The desired
action does not fit either ‘“AND” or
“OR’’ gate conditions. ““AND" gates op-
erate with both inputs present, and
“OR" gates with either one input or the
other. The design of the Car Battery
Saver is believed to be new, and the
author has assigned a typical logic cir-
cuitry name to it: an “IF ONLY” gate.
IF ONLY the headlights are on and the
ignition is off, the device provides an
output in the form of a raucous warn-
ing signal that emanates from the loud-
speaker. It doesn't Jet you forget the
lights! The “IF ONLY” gate theory of
operation can best be seen by examin-
ing the simple circuit.

Headlight and ignition voltages cause
no disturbance either, but the removal
of the ignition voltage if headlight volt-
age is applied starts the action. A look
at the circuit will explain why.

IF ONLY Gate, Generator. If you have
a resistor and capacitor in series with a
car battery, the capacitor will charge
through the resistor to the full battery
potential. If you have a resistor and
capacitor connected in series and then
to sources of like potential (both to the
positive terminal of the car battery, for

34

Terminal board was used for the prototype, but
layout is noncritical; terminal strips can be used.

example), the capacitor cannot charge
as no current flows from the battery.
This, basically, is the IF ONLY prin-
ciple.

How do we apply this in the car? We
have two controls that switch voltages
from the same source. Let the head-
light voltage be the supply, and the
ignition the hold-off signal. Since a ref-
erence point is required for the supply,
a resistor is placed between the nor-
mally-grounded circuit element and the
ground. The ignition voltage is dropped
across it. Only one-half watt is dissi-
pated as hold-off power. This is a negli-
gible load to a battery being charged by
a generator.

The signal generator itself is simple.
It is a unijunction relaxation oscillator
delivering pulsed energy to a speaker at
a 100-cycle rate as determined by the
R1, C1 time constant.

Unijunction @1 does not conduct un-
til C1 charges through R1 to a potential
determined by the unijunction character-
istics and the supply voltage. When this
potential is reached, the emitter allows
C1 to discharge into base number 1.
This turns on the unijunction and a cur-
rent pulse is drawn through the speaker,
producing an audible tone.

Protective resistance for the unijunc-
tion is provided by R2, and RS is the re-
sistor logic. Obviously, C1 won’t charge
if a voltage at the top of R3 is equal
to the voltage at the top of RZ. When

POPULAR ELECTRONICS




TO
IGNITION
SWITCH

[
TO CHASSIS
OF AUTO

TO HEADLIGHT
SWITCH

Parts placement is clearly shown above. Connection
to the automobile is done as described in the text.

the voltage at the top of R3 disappears,
C1 charges, and the circuit emits the
warning.

The “Battery Saver” is flexible. Move
the location of R3 and the battery saver
system will operate on a car with either
positive or negative ground. Voltage is
not critical either. The only difference
between a 6- and 12-volt system is a
slight volume decrease with the lower
voltage.

Building The Unit. Any small container
large enough to house the speaker will
make a suitable cabinet for the unit.
Circuit layout and wiring is not at all
critical, but the author’s layout is shown
for your convenience. Three leads are
brought from inside the cabinet which
go to the ignition, headlights, and auto
chassis ground. The speaker is attached
to the case after holes are drilled in the
box to let the sound out. Small screws
mount the speaker to the cabinet. The
speaker terminals also serve as tie points
for one base lead and the negative side
of the capacitor. The hold-off resistor

:!-mmummIlmummmm"muumum PA RTS LI ST IO

C1—20-pf., 25-d.cw.v. clectrolytic capacitor
(0 1—2N2160 unijunction transistor
R1—1500-0hm, Vs-wutt resistor
R2—91-0hm, Vi-walt resistor
R3—270-0hm, 2-walt resistor

1-—Miniature speaker, 8 ohms

1—Minibox or other housing
Misc.—Terminal strips or board, wire, etc.

4T R TR DDA 1
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You can mount finished unit in almost anything,
even plastic soap dish. This one fits in Minibox.

and the lead that goes to the ignition
connect to this capacitor lead. Care
must be exercised when soldering to the
unijunction, and a heat sink should be
used; remember, it’s a transistor.
Mounting the Battery Saver. After de-
termining the polarity of your car’s
electrical system, choosing the proper
circuit and constructing the Battery

Saver, the last step is to mount it in
the car and hook it up. One self-tapping
screw will secure the case in any loca-
tion you choose. When it is in place,
connect the ground lead under a bolt on
the dash or to any metal that is in com-
mon potential with the frame of the car.
Connect the ignition wire to the cold
accessory side of the ignition switch.
This is the terminal normally used for a
radio or other accessories. Turn on the
ignition as a test; nothing should hap-
pen. Connect the other lead to the head-
light switch on the side that goes to the
headlights, or again, the ‘“cold” side of
the switch. With the switch off, no
voltage should be measured. Then, with
the ignition switch on, turn on the head-
lights. Still nothing should occur. How-
ever, when you turn off the ignition with
the headlights on, your Battery Saver
will come to life with a loud blat.

You have built, tested and installed a
device that will save you considerable
trouble. Of course, the acid test comes
when you trade cars. Which do you pull
out first: the Battery Saver or those
new tires? —30-

Trouble-Shooting TV Ghosts

Courtesy RCA Institutes Home Study Schoof
Course in Television Servicing

TELEVISION GHOSTS are caused by
signals arriving at the TV set via
several paths. When these paths are of
different lengths, as they usually are,
multiple images called “ghosts” appear
on the screen. It is often helpful if you
know path length differences, and these

36

can be obtained with simple calculations.
The duration of one scanning line on the
screen is equal to 84 per cent of the
horizontal oscillator period of 63.5 micro-
seconds. The remaining 16 per cent of
the period is blanking interval, During
this time, a signal traveling at the speed
of light would go 52,500 feet, or almost
ten miles. In order to determine the
path length difference then, you simply
measure the horizontal separation be-
tween the main signal and a ghost image,
and divide by the width of the raster.
Finally, multiply the result by 52,500,
and you get the path length difference
in feet.

With this information, it is often pos-
sible to discover how the signal which
forms the ghost image is being reflected,
and to compensate for it by relocating
your TV antenna, or by using an antenna
with greater gain in one direction.

—Charles Erwin Cohn
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Ten killed, a hundred injured . . . warning time was needed,

and to meet the need, hams and CB’ers forged

Tornado Alley’s
Emergency Net

By LES

OT ONE but thirteen tornadoes struck

various towns in southern Illinois
and southeastern Missouri on December
18, 1957. Extensive communications fa-
cilities for warning area residents were
not then in existence, and the only hint
of the destruction to come were the gen-
eral forecasts broadcast by local radio
and television stations.

Hardest hit was Murphysboro, in
Jackson County, Ill. Ten people were
killed, nearly 100 injured, and property
damage totaled over two million dollars.
The town was left without electricity
and with only emergency telephone ser-
vice. Firemen used all available water
to fight fires in the wrecked area. Vol-
unteer workers helped with the rescue of
the injured. The homeless were sheltered
in schools. Outside civil defense teams
brought in emergency power units for
the hospital, water pumping station,
court house, and city hall.

April, 1964

HUNTER

As the clean-up got under way, county
officials, volunteer workers, and area in-
habitants, appalled by the damage, asked
themselves what could be done to pro-
tect lives and property from a future
onslaught of tornadoes so common in
this part of the Midwest.

Communications the Key. Thanks to
the lessons learned in 1957, a tornado
alert today would activate a coordinated
team of amateur and Citizens Band
radio operators, and area residents in
the path of one of the vicious wind
storms would be immediately warned to
take cover. “We have built one of the
strongest communications networks in
the country,” says Dr. Frank Bridges,
civil defense coordinator at Southern
Illinois University in Carbondale, seven
miles from Murphysboro. ‘It really
works. Anyone who doubts it should
listen in on a practice drill.”

A few weeks after the 1957 disaster,
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a capacity crowd attended a civil de-
fense “Storm Warning” dinner at the
University, and double the number came
to a follow-up meeting at which a storm-
warning plan was formulated. Shawnee

Amateur Radio Association (SARA)
members were assigned the task of or-
ganizing a radio network.

Meanwhile, Murphysboro adopted a
civil defense ordinance, appointing C. R.
Riseling, WIOBJE, communications direc-
tor, and Don Cornell, WOATL, radio offi-
cer. Both used their own equipment
while the city looked for money it could
legally spend for two-way emergency
stations.

As president of SARA, Cornell ar-
ranged the first test drill for the storm
warning net. Business firms furnished
airplanes that took the roles of torna-
does. Participating county control sta-
tions had amateurs as outpost spotters.
When the planes were sighted, control
was notified and the message relayed to
a radio broadcast station in time for a
theoretical warning.

After just two months of operation,
the net experienced its first actual alert.
Murphysboro outpost observers, pre-
pared for the worst, watched a funnel
cloud disperse across the Mississippi
River in Missouri. State CD officials
commended the net for its operation that
day.

“Universal” Radio Net. Today, the
county-wide network has almost a hun-
dred spotters in every town and village.
The net can be said to be ‘“universal”
in that it includes radio enthusiasts of
all sorts—21 amateurs, 26 CB’ers, and

38

After test alert, officials checked maps and mes-
sages to see how closely airplanes, simulating tor-
nadoes, were tracked across state by net members.

At the mike is Don Cornell, WOATL, largely respon-
sible for organizing the net. For his efforts, the
town of Murphysboro recently voted him an award.

50 unlicensed members. Formal organ-
ization is under Radio Amateur Civil
Emergency Service (RACES) regula-
tions, and permits are issued by Cornell,
now Jackson County radio officer. Both
he and Rev. W. D. West, KOBWI, county
CD director, decide on when to warn
citizens to take cover.

Under RACES regulations, a member
who is not licensed may operate a sta-
tion—after being fully instructed in op-
erating techniques—during emergencies
and official tests. He is not allowed to
adjust the equipment. Each time the
net goes into operation, a notice is
broadcast stating the purpose of the op-
eration and requesting other stations to
keep off the frequency. The FCC gets an
official RACES report on each such op-
eration.

Area Citizens Banders got into the
act in 1962; it was felt that the addi-
tional mobile units they could provide
would render invaluable assistance. Now
participating under RACES permits,
they operate a highly efficient, disci-
plined net, tracking weather fronts
across the county with short, accurate
reports. A CB control station feeds in-
formation to the county control station
located in the basement of Murphysboro
city hall.

New Relay Station. This year Jackson
County purchased ground on a high
Ozark hill in the northwest part of the

(Continued on page 95)
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LIGHT BEAM TV—Transmission of
‘ a picture over invisible light beam
demonstrates GE's new data link
consisting of small sender (left) and
receiver (atap TV). System may be
used to control missile launchings.

ROBOT FAMILY—Created by Kiaus Scholz
of Vienna, these robots are capable of
simple physical functions. Newest (right)
is more versatile than other, will even-
tually be equipped with speech and hear-
ing circuitry, and a transistcrized "‘brain.”

“WATERCOM" —The weird mouth mask worn
by the young lady is part of new Bendix
underwater communications system. Throat
mike runs to sound transmitter attached to
breathing tanks. Divers within 100 yards
can hear voice without special equipment.

pyramid carried by New York sec-
retary is a microwave absorber
made of urethane foam by B. F.
Goodrich. They're used for lining
anechoic satellite test chambers.

MICROWAVE ABSORBER — Huge ’
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What happens when the

words of long-dead statesmen
are analyzed by an

electronic computer?
Researchers tried it, and

came up with surprising results

By W. STEVE BACON,
Managing Editor
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S LORD KELVIN, famed 19th century
British mathematician and physicist,
once said, “When you can measure what
you are speaking about, and express it
in numbers, you know something about
it. But when you cannot measure it or
express it in numbers, your knowledge
is of a meagre and unsatisfactory
kind.” Thanks to our rapidly expanding
computer technology, more and more
things can be expressed in numbers. The
story of Stanford University’s studies
in “International Conflict”’—why wars
break out and why small wars grow into
big wars—bears this out in astounding
fashion.

Picking World War I as a thoroughly
documented period of crisis with pub-
lished speeches, press interviews, official
releases, secret coded documents, diplo-
matic memos and other sources of infor-
mation readily available, Stanford po-
litical scientists turned to computer

technology to help analyze great masses
of data. Working over the material for
the critical six weeks before the war,
the computers, an IBM 7090 and a Bur-
roughs 220, came up with a number of
startling conclusions. some of which run
contrary to the history books.

Turning Words Inte Numbers. Modern
computers can handle mathematical
problems at a truly fantastic rate—ad-
vanced machines solve thousands of com-
plex equations in minutes—work that
would take a team of expert mathema-
ticians years to accomplish, When you
ask a computer to handle words, how-
ever, the situation gets complicated.

The first step is to provide the com-
puter with a “dictionary,” that is, im-
press a signal of scme sort at different
“agddresses” in the computer’s memory,
each representing a word. For the
Stanford research, the computer was
given a vocabulary of 3485 words, 3000
of which were commonly used words in
the English language, and the rest
terms of special political significance re-
lating to the outbreak of World War I.

Next, the words have to be given vari-
ous mathematical values so the computer

car use them in computations. In this
study, the words were ‘“tagged’ and
“gcaled” by three or more judges

(human) who assigned each dictionary
entry one or more of six dimensions:
positive affect, negative affect, strength,
weakness, activity, and passivity. In
“scaling” the words, the judges rated
each dimension as to its importance or
intensity on a scale from one to three.

{:E\\lé\\p h'””“'f“‘
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Give words numerical values, and a computer can analyze them. Above is Dr. Robert C.
North, director of the Stanford University project, at the console of the IBM 7090.

The result was that the machine could
be fed a word such as “abolish” and
quickly spit out an analysis: in machine
language, “NEG1STR3ATVS.” To inter-
pret, the word “abolish’” has a negative
affect of low intensity, a connotation of
strength of high intensity, and a conno-
tation of activity of high intensity!

Next, the computer was “taught” the
names of people and places in a separate
geographical and biographical diction-
ary. The word “Kaiser,” for example,
triggers a conditioned response in the
machine that might go as follows:
“KAISER =WILHELM + GERMANY +
EMPEROR +PRUSSIA + KING.” Final-
ly, the machine was equipped with spe-
cial “overstate” and “understate” tags so
that it could analyze a statesman’s man-
ner of speaking. It was also instructed
to disregard unimportant words and to
allow for words of negation.

Preparing the Data. The most impor-
tant step in electronically analyzing
World War I was to break the data
into “themes” or basic units consisting
of the following: (1) the state which
perceives the action; (2) the state whose
action is being perceived; (3) the ac-
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tion itself; and (4) the target of the
action.

Since there is no way by which a com-
puter can discriminate between the func-
tions of words in a sentence, it was also
necessary to add subscripts to words
conforming to the basic elements of the
theme. Using the numbers above, an
example might look like this: “Ger-
many/1 feels/1 that France/2 is hostile
toward/3 it/4.” Still other subscripts
were used to identify the time of the
perception, whether or not the perceiver
is perceiving something at home or in a
foreign country, and whether or not he
is offering an observation, an interpre-
tation, or a reaction to something.

The Conclusions. What were the star-
tling conclusions that the machines came
up with in their attempts to second-guess
the historians? They reported that dur-
ing those six critical weeks before The
Great War, Germany and Austria-Hun-
gary regarded themselves as targets of
hostility rather than agents of it; that
France felt the same way; that the de-
cision-makers for all the five major
powers involved—Austria-Hungary, Ger-

(Continued on page 96)
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SPEED SERVICE
WITH
SIMPLE INSTRUMENTS

Here are some inexpensive instruments that will solve a

great number of problems for almost any serviceman or

experimenter. You build them simply, and use them often

By CARL HENRY

Light-Powered Oscillator

OWERED BY a solar cell for carry-

anywhere testing, this oscillator’s
“battery”’ never runs down. In normal
room lighting, the frequency is about
500 cycles and in sunlight increases to
2000 cycles; the unit works well to about
70 foot-candles. Output voltage ranges
from .2 to almost 1 volt. The unit is
built in the box that the transformer

comes in. After checking out the cir-
cuit, the box can be filled with epoxy
resin; the solar cell comes in its own
case, and can be mounted outside the
box. The transistor can be interchanged
with either a 2N241A or a 2N109. Ca-
pacitor C3 is rated at 400 volts. An Ar-
gonne AR-162 serves as T1, while PCI
is an International Rectifier S3M.

Three Handy Attenuators

FTEN, THE SIGNAL you want to
measure exceeds the maximum input
ratings of your instrument. This can
occur in the horizontal section of a TV
set, or the spark of an automobile, etc.

April, 1964

The upper two circuits on the next page
describe attenuators for extending the
range of scopes, volt-ohm-milliammeters
and other amplifier/measurement cir-
cuits. Capacitors are used to compen-

43




sate the attenuator for higher frequen-’

cies, and these are adjusted by feeding
a 10- or 100-kc. square wave to the at-
tenuator input. Connect a scope to the
output and set the trimmer for the best
Square-wave response with no peaking
or rounding of the leading edge.

The attenuators are built into 2W”
x 2%” x 4” Miniboxes, and are fitted
with a shield between the input and out-
put circuits. This can be bent from scrap
aluminum to fit the box. Drill a 3%” hole
in the shield and fit a rubber grommet
in the hole to pass the lead wires
through. When the box is completed,
mount four rubber feet on the bottom.

The third attenuator is an all-capaci-
tor type with accuracy not much better
than 10 per cent. With any signal, the
output will be a true reproduction of the
input, attenuated 100 times. To avoid
leakage across the capacitors, use ce-
ramic types. Capacitor C1 is rated at
20 kilovolts, C2 is 600 volts. Clean the
capacitor bodies with alcohol and use
high-leakage, low-loss connectors. This
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100X CAPACITIVE ATTENUATOR

circuit has been used at up to 30 kilo-
volts but it is recommended that this
voltage not be exceeded. The attenuator
should prove accurate from one cycle to
any frequency but distributed inductive
and capacitive effects limit it to 30 mec.
In constructing the above attenuator,
be sure to use high-voltage insulated
dual metal binding post connectors.

Simple Signal Generator

NLY FOUR COMPONENTS ? There’s

a catch-—the generator transmits
only one “step” pulse each time it is
turned on. While this is no problem with
long-persistence scopes, using the unit
will normally involve constant on-off
switching. This inconvenience, however,
is offset by the versatility of the instru-
ment. It is handy for testing amplifiers,
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and, after some experience, interpreting
frequency response is easy. Switch S1
must be a mercury switch to guarantee
a clean trace—other types are too noisy.

The step, a long square wave, is handy
for checking low-frequency response, and
since it is infinitely long, it will also
check ringing and surges in d.c. and low-
frequency a.c. circuits. Load down the
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output with a 100-ohm resistor, and the
resultant waveform will be a sharp spike
for use on high-frequency circuits.

Capacitor C1 has a working voltage
of 600 volts. The author built his unit
into a 2W” x 2%” x 4”7 utility box. The
output connector is an Amphenol 83-1R
coaxial type, and the outboard device
seen in the photo is mercury switch S1.
Toggle switch S2 reverses the polarity
of the battery, and therefore the polarity
of the output pulse at connector J1.

Simple AM Modulator
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NY NONLINEAR circuit element will
cause modulation between two sig-
nals that are impressed across it. The
unmodulated signal is applied across re-
sistors R1 and R2, with the modulating
signal fed to R2 only. The diode D1,
our nonlinear circuit element, does the
modulating.

The meodulator is ideal for adding an
audio signal to generators that do not
provide audio. The output is complex,
containing a percentage of AM, a small
amount of phase modulation, and a mix-
ture of unmodulated a.f. and r.f., but the
first tuned circuit the signal reaches will
clear this up.

BP1-BP2 is a National double bind-
ing post, and capacitor C3 should be
rated at 400 volts or better. The cabi-
net used to house this instrument is a
15%” x 2%” x 2%” Minibox. Input and
output connectors are Amphenol 83-1R
coaxial types.

The unit has application in most elec-
tronics labs, and can achieve unusual ef-
fects such as pulse modulation, audio
modulation of audio, etc. The completed
unit is small and convenient, yet rugged
enough for any tool kit.
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lN LIEU of a code practice oscillator,
many students of the code use a small,
high-frequency buzzer in series with a
battery and key. While this system
works fairly well, the buzzer is a poor
electricity-to-sound converter. To beef
it up and create an inexpensive “CPQ”
suitable for large or small groups, add
a loudspeaker in series with it. The cur-
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Connect a loudspeaker in se-
ries with a key, battery and a
buzzer. Now you can hear the
sound from the buzzer easily!

New
Lungs for
~the Buzzer

rent is drawn through the speaker voice
coil, interrupted at a high-frequency
rate, and the sound is big enough for
classroom instruction. It is not neces-
sary to increase the battery voltage at
all, and the battery life will be unim-
paired by the inclusion of a loudspeaker
in the circuit,

—~C. E. Miller

Rotating QSO File

KEEPING TRACK of your on-the-air
contacts is not easy. Many hams try
to file QSL cards, but not all hams QSL,
and not all use the same size cards. A
rotary file like the one shown here is
available at most stationers, and prices
start at $5 depending on size and ca-
pacity. On the front of the card, list the
ham’s call letters, name, address, phone
number (for locals) and, if you choose,
date of initial contact. The reverse side
is used to record additional information
such as QSL record, equipment, and per-
sonal details including name of XYL,
junior ops, etc. With this system, you
can develop a reputation as a memory
expert on your favorite bands. It's bet-
ter than using the limited remarks col-
umn of the logbook, and far better than
frantically thumbing through the call-
book.

—L. F. Kiner, K6VNT
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ANY CB RIGS are equipped for fixed
IYR tuning, with no provision whatever
for variable tuning. If the receiver is
able to accept 23 crystals, this is no
problem—except for the mortal blow to
the pocketbook! Unfortunately, a great
number of CB’ers are rock-bound to four,
six, or eight channels, when they would
prefer to listen clear across the CB
spectrum.

This simple outboard tuner helps to
solve the problem. Cost of construction
is modest, and it's an interesting but not
a difficult project. It consists simply of
a calibrated variable frequency oscillator
which plugs directly into one of the
crystal receive sockets. No modification
of the transceiver is required.

How It Works. The tuner is a simple
triode oscillator. Its dependability and
stability make it a logical choice for this
job. The parallel inductance and capaci-
tance in the grid circuit determine the
frequency of oscillation. These oscilla-
tions are then fed to the converter tube
of the superheterodyne receiver to pro-
duce a difference frequency matching the
i.f. frequency of the receiver. For exam-
ple, let’'s assume that your receiver has
an i.f. of 455 kec. If this tuner is ad-
justed for a frequency of 27,560 kc.,
you’ll hear any signal on 27,105 ke.
(channel 12). No special technical
knowledge or frequency measuring equip-
ment are required to build and operate
the unit.

To make the tuner more universal in
application, a capacitor (C5) is provided
to place the oscillations in a range of
24 to 33 me. It can, therefore, be used
with any CB superheterodyne receiver
except the new synthesized-frequency
receivers on the market today. These
tune all 23 channels anyway, and do not
require a tuner.

Another capacitor (C6) is added
which tunes a 300-kec. range to spread
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une Away
ock-Hound
B Receiver

Tune the whole band with
your crystal-controlled

receiver and this unit

By R. L. WINKLEPLECK, KHA1353

the 23 channels over the entire dial and
make accurate tuning easy. Commercial
coils are used for L1 and L2 to eliminate
guesswork and experimentation.
Building The Tuner. While the tuner
can take any form the builder chooses,
it is necessary to provide rigidity and
adequate ventilation. Keep all leads as
short and direct as possible, and provide
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Parts placement is not critical, provided short,
direct leads are used. Locate the tuned circuits
toward the rear of the chassis, however, where
they will not be affected by body capacitances.

good ground connections. Keep the tun-
ing circuits as far back as possible from
the front panel to reduce body capacity
effects.

Over half the construction costs can
be saved by borrowing the operating
voltages from the receiver. You'll need
6.3 volts for the filament and approxi-
mately 150 volts B-plus. If the available
voltage is too high, add a resistor in
the B-plus line to drop it to the proper
level.

The author’s unit is built into a 4%
x 57 x 6” utility box. An L-shaped
aluminum chassis is fitted to the front
panel with the switches and pilot light
assembly. Power transformer, filter ca-
pacitor and tube are up front, the coils
and tuning capacitors at the rear. Use
tie strips wherever necessary.

A vernier tuning dial is highly desir-
able. This is attached to the bandspread
capacitor C6 with a short length of
Bakelite rod. The broad tuning capacitor,
Cs, is a piston type, and a mating hole
in the bottom of the cabinet permits ad-
justment after the cabinet is buttoned up.

The coils are formed from a single
length of commercial coil stock as speci-
fied in the Parts List. Unwind one or
two turns at one end to form a lead wire,
then leave five turns for L1I. Cut the
next turn at the center, and unwind a
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half turn each way for the inner leads
of both LI and L2. Three more turns
are left for tickler coil L2. Unwind a
bit more for the final lead, and trim the
plastic coil supports. The balance of the
coil stock can be saved for a future proj-
ect. The plastic supports hold the coils
in alignment, and exactly one turn apart.

Use a short length of shielded cable,
such as microphone cable, to connect the
tuner to the CB receiver. The shield is
grounded to the chassis at the tuner end,
and the other end is terminated with a
plug to fit the crystal socket. You can
use an old crystal for this termination,
or a couple of pieces of large diameter
wire will do the job nicely. One side of
your crystal socket will probably be
grounded, and the shield wire should go
to this side.

Adjustment and Calibration. Before

-assembling the unit in its cabinet, you

should check for approximately 150 volts
at the plate of the tube (pin 5) and be
sure that the filament lights. You can
check for oscillation by reading about
five volts negative at the grid (pin 6).
If the circuit is not oscillating, try re-
versing the leads to the tickler coil, L2,

Put the unit in the cabinet, connect
the tuner to the CB rig, and turn both
units on. Allow them to warm up for
about 15 minutes. Turn the crystal se-
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'--------------------------PARTS LIST--------------------------.

Cla, C16—40-40 pf., 200-volt dual clectrolytic
capacitor ’

C2—47-puf. mica capacitor

C3—100-puf. mica capacitor

C4—0.01-pf. disc capacitor

C5—5-50 ppf. piston capacitor (JFD VC-50CB)

C6—8-puf. variable capacitor

D1—400-PIV, 200-ma. or better, silicon rectifier

11—Pilot lamp assembly

L1, L2—Construct from B & W Miniductor
#3007 (54" diameter, 16 turns per inch) as
described in text

R1—22-0hm, V;-watt resistor

e ssasassssassssssssn

lector to the socket in which the tuner
is plugged. Set the plates of C6 to the
half-meshed position and, with a signal
coming in from another station, you are
ready to make the only adjustment re-
quired.

Insert a long plastic screwdriver
through the bottom of the cabinet and
slowly adjust C5 until you pick up a sig-
nal. A small fraction of a turn will take
you through several channels, so tune
slowly and be patient. This adjustment
is simplified if the receiver has an “S”-
meter but your VIVM, connected across
the a.v.c. line, will work as well. Spot a
few signals off the air on the dial, and
from these, you can locate the balance
of the channels. They are equally spaced
except for an extra space between chan-
nels 3-4, 7-8, 11-12, 15-16, and 19-20.
There’s a double space between 22 and 23.

There are two places on C5 where any
given signal will be heard. This repre-
sents the signal plus the i.f. frequency,
and the signal minus the i.f. frequency.
Try both settings, and if a difference

April, 1964

1
R2—2000-0km, V4-watt resistor L
R3—47,000-0hm, V4-watt resistor :
S1, S2—S.p.s.t. toggle switch 1
T1—Power transformer; primary 117 volts a.c.; 1
secondary windings 125 volts, 6.3 volts (Stan- &
cor PS-8415) L
V1—6C4 vacuum tube :
1—4” x 5" x 6" utility box 1
1—7-pin miniature tube socket 1
1—L-shaped aluminum chassis to fit utility box
Misc.—Hardware, wire, a.c. line cord, solder, tie 1
strips, rubber grommets, shielded cable, plug to 1
fit crystal socket :
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is noted, use the better of the two.

This is a good, dependable, economi-
cal Citizens Band tuner. It is, however,
not a precision instrument, and exhibits
some drift during warm-up. When you
first turn it on, you may find channel 9
where channel 4 was last night. This
represents a drift of only 60 kec. in
28,000, so it isn't bad. (Improving the
unit significantly would raise the cost by
a factor of ten.) You can search for
the correct frequency, or allow a ten- or
fifteen-minute warm-up period.

Optional switch S2 permits you to
open the B-plus line to allow for this
warm-up. Turn switeh S7 to the ‘“on”
position, and the tube filaments will
light. The unit will not function, however,
until switch S2 is clesed. This standby
function of S2 permits you to warm the
tuner up in silence without the disturb-
ing background noise normally associ-
ated with a receiver,

Do not attempt to use the tuner to
replace one of the crystals in your trans-
mitter. For one thing, the drift of this
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unit precludes its use for controlling a
transmitter, and more important, such
units are illegal on the Citizens Band!

One other small problem may vex you,
but you can usually remedy it before it
occurs. It is not likely that your CB
transceiver is an a.c.-d.c. type or one of
those with a ‘universal” transformer
power supply that allows considerable
leakage current to ground; but if it is,
you may well wind up with a “hot”
chassis, and at the least, some hum prob-
lems. In any event, measure between the
chassis and ground with an a.c. volt-
meter. If you get a reading, try revers-
ing either or both plugs in their sockets.
As long as both units are transformer-
operated, it would be a good idea to
ground them securely.

To calibrate the dial properly, start
with pencil markings that can easily be
erased to make changes as you use the
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tuner. When, after a few weeks, you
find that the dial is set to your satis-
faction, you can remove the dial and,
using India ink or press-on letters, make
the markings permanent. A protective
coat of fixative will prevent the mark-
ings from rubbing off.

If you want to dress up the tuner to
match your CB rig, remove the panel
and paint it with a spray enamel, using
masking tape where necessary. Spray on
several light coats instead of one or two
heavy coats to prevent dripping. Re-
assemble the unit, and add lettering
with decals or press-on letters.

After you use the unit to tune across
the CB channels a few times, you'’ll begin
to wonder how you ever got along with-
out it. You may even decide to change
a few of the crystals in the transmitter
section of your transceiver to get on
a more useful or active channel. 30—

| FEconomy B §-Meter

A LB et o) e |

REALLY inexpensive S-meter cir-
cuit has been with us for a long
time, but the general lack of suitable me-
ters has made its use uncommon. Now,
Shurite has come up with a small, in-
expensive meter for this application. The
trick lies in the fact that the needle of
the instrument is at rest on the right side
of the scale at 40 db over S9. As the
current through the meter increases, the
needle moves down-scale to the left, Sim-
ply insert the meter in any superhet cir-
cuit which draws maximum current
under no-signal conditions and less and
less current as signal strength increases,
and presto, you've got an accurate
S-meter!
A convenient edgewise model with con-
ventional S-meter scale, the meter is
identified as Model 350, Stock No. 3333,
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priced at $3.45. Probably any mail-or-
der house handling Shurite can supply
it, but Walter Ashe Radio Co. of St.
Louis has the only catalog listing noted.
The movement is 0-5 d.c. ma.

The only other part needed to con-
struct the “Economy CB S-Meter” is a
10,000-ohm, 1-watt potentiometer. Simply
connect one end lug of the potentiometer
to one meter terminal, and the center
lug to the other meter terminal, and
you've got it. To install the unit in your
transceiver (or other superhet), just
break the B-plus lead going to the plate
of the receiver r.f. stage and insert the
meter-potentiometer combination in se-
ries with it. The best place to break the
B-plus lead is between the power sup-
ply and the r.f. output circuit of the
r.f. amplifier—usually at the bottom end

POPULAR ELECTRONICS




fpers i

_ BalferaTtelPE

N B

of the primary of the r.f. bandpass
transformer, leaving the lead between
the other end of the primary and the
tube plate intact.

When no signal is being received, the
current is greatest, and the potentiom-
eter can be adjusted for a zero meter
reading (if the meter won’t read down-
scale, just reverse the leads to the me-
ter). When a signal is picked up by the

from right to left, and a shunt

receiver, the automatic volume control
(a.v.c.) reduces the plate current flow,
and the meter moves up-scale, indicat-
ing the relative strength of the signal.

The meter reading is, therefore, de-
pendent on the a.v.c. action of the re-
ceiver which is proportional to signal
strength.

The foregoing makes clear that the
Economy S-Meter can be used only with
a superhet having a.v.c.-controlled
stages. An a.v.c.-controlled r.f. stage is
usually necessary, since the r.f. tube is
most often the only a.v.c.-controlled
stage drawing enough current (5 ma.)
for full meter deflection. Since this fits
the specifications of 75 per cent of all
CB rigs and many amateur receivers,
chances are good that you can install
the S-meter as described. In some cases,
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All it takes are two parts—an inexpensive meter that reads

The Economy S-Meter can be built
into a receiver or transceiver or
constructed as an outboard unit as
shown here. One advantage of the
Minibox version is that it can be
instailed in an automobile where
the driver can easily glance at it.

By MAX MILLER

it may be possible to apply the same
idea to the receiver’s second i.f.

There’s plenty of space to mount the
S-meter on the front panel of many rigs,
but another arrangement for mobile in-
stallations is to mount the S-meter and
pot in a 2%” x 2k” x 1%” Minibox
(CU-2100) as shown above. The plastic
meter mounting tabs are clipped off to
fit the box, and the meter secured with
epoxy cement. The pot-—use one with
a stub shaft slotted for screwdriver ad-
justments—mounts in the opposite end
of the box.

Connect the S-meter to the rig with a
length of two-conductor cable (well-in-
sulated), and secure it directly in front
of the driver atop the dashboard. This
way you can watch the road and the
meter simultaneously. 30
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Update Your Eico 760

By The ease and accuracy of precision
MORRIS i i i
MOSES tuning costs you just $1

Remove metal scale and paint it black. For CB use,
re-mark dial by using drops of white paint or ink.

OES YOUR CB rig lack a vernier

tuning knob for effortless, precision
tuning? If it does, you can probably add
one very inexpensively. The Eico 760 is
a good example of a transceiver which
can be easily modified. The new knob is
one of a number of Japanese-manufac-
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tured vernier tuning dials that are avail-
able in several sizes. The author’s
(Calrad VD-36, 36 mm.) is about 1%” in
diameter and costs a dollar. Installation
is simple.

Take time to measure the inside length
of the vernier knob bushing. You will
probably have to cut off a portion of the
shaft extending from the CB trans-
ceiver’s tuning capacitor. Most rigs pro-
vide a coupling bushing with setscrews
for this shaft. If this is the case, loosen
the setscrews, remove the shaft, and
cut off the required amount with a hack
saw; file off any burrs.

The vernier tuning dial has two
threaded receptacles to receive screws
for mounting. Carefully mark the panel
with a sharp punch and drill two holes
through the panel and chassis apron.
That’s all there is to mounting the ver-
nier dial.

Since your new dial will be marked
with an arbitrary 0-100 or 0-10 scale,
you'll probably want to calibrate it. One
method is to first paint the dial face a
jet black using a quick-drying black
enamel. The steel plate engraved with
the original scale is removable, which
makes the job easy.

When the black paint is dry, use a
toothpick to place round drops of white
ink or enamel at each of the 23 assigned
channel positions. When the drops are
dry, use a pen and straightedge to draw
dividing lines every few divisions. Final-
ly, print in channels 1, 6, 12, 18, and 23;
or, if you prefer, label only those chan-
nels you're interested in. You’'ll be able
to tell at a glance which channel you're
on, and you'll enjoy vernier accuracy
when you tune. 30—
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Conversion to the Makino
circuit requires almost

no new circuit components

By R.L. WINKLEPLECK
KHA1353

MOBILE NOISE is the worst bugaboo
VR of Citizens Band radio. No one but
a dyed-in-the-wool CB’er would put up
with it. After the newness wears off the
rig, it is noise more than anything else
which kills the day-to-day enjoyment
of instant communications.

After you've given your car the full
noise-suppression treatment—spark plug
suppressors, bypass capacitors, etc.—
and find you still have ignition noise
problems, you may be tempted to give it
up as a hopeless job, especially if your
car is a bad offender. Before you do,
however, you might try the noise limiter
modification described here for the tech-
nically-minded CB enthusiast. The lim-
iter, which really deserves to be called
a “silencer,” is known as the Makino cir-

Makino noise limiter as applied to a typical CB
transceiver; only new parts are resistors R4-R5.

RI
T 2.2MEG
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*SEE TEXT
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Revamp Your

OB for Better
Noise Limitinc

cuit after its Japanese designer, and its
simplicity makes its excellent perform-
ance all the more amazing to the user.

This circuit does not eliminate ignition
noise. It does, however, reduce even
noisy ignitions to a level which can be
easily squelched out. In most installa-
tions, if the receiver squelch is set to
just quiet background noise with the ig-
nition off, starting the car will not break
the squelch. The Makino circuit is par-
ticularly effective on sharp peak noises
of all kinds.

The Makino Circuit.
at the limiter circuif. As shown in the
schematic, the diode detector, DI, is
connected so that it conducts on the
negative part of the cycle when a signal
is received. This negative voltage is be-
low ground, since the other end of the
i.f. transformer is grounded. The nega-
tive-going signals charge the large ca-
pacitor, C3, and the effect is to establish
a negative bias on the cathode of the
ANL or noise limiter tube. This nega-
tive, below-ground d.c. bias is kept con-
stant by C8, and the result is that the
ANL tube—note that its plate is carried
to ground through a 1-megohm resistor
—is forward-biased, and conducts.

Meanwhile, audio signals appear at
the junction of R4-R5, and reach the vol-
ume control without difficulty, where
they are passed on to the audio amplifier.
Although audio signals are grounded at
the junction of D1-C8 by C8, they reach
the cathode of the ANL through R2-R5
(R3, C1, and C2 represent formidable
impedances at audio frequencies).

Let's take a look
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Although the audio signals swing the
voltage on the cathode of the ANL tube
in a positive direction, they do not do
so to the extent that they cut the tube
off. When a noise pulse comes along,
however, the audio level rises sharply
in a positive direction, and the ANL is
quickly cut off, isolating the pulse from
the audio circuit. At the same time,
however, the circuit recovers very quick-
ly when the pulse terminates—so quick-
ly that you would never know the noise
was there.

Modifying Your Transceiver. Deciding
how to modify your own transceiver is
the only part of the job we cannot detail
here. The great number of variations in
transceiver circuitry means that you’'ll
have to do a bit of “homework” with a
diagram of the receiver section of your
unit before you can go ahead. If you
can properly analyze the present de-
tector/noise limiter arrangement in your
rig, you’ll have little difficulty in deter-
mining how to change over to the Ma-
kino circuit.

One of the interesting aspects of this
conversion is that you will probably
have to buy almost no new components—

typically, only two 27,000-ohm resistors,
K} and RS, are required. You may find
that your transceiver uses a vacuum-
tube diode detector; if so, so much the
better. In many cases, the Makino circuit
works better when a vacuum tube is
used. The C1, C2, R2, R3 filter network
connected to the lower side of the last
i.f. transformer secondary was a part
of the original circuit in the transceiver
modified by the author. The components
used in your rig may not have exactly
the same values shown, but you'll recog-
nize their similarity, and no parts
changes are needed.

Among the changes you will probably
have to make is reversing the polarity
of the diode detector; this also holds
true for the ANL tube. Reconnect the
automatic volume control (a.v.c.) line
to the junction between the diode de-
tector and C3; RI and C3 (or com-
ponents close in value to them) will
probably be found in the transceiver as
part of the original a.v.c. setup. Again,
give the schematic of your rig a lot of
careful study before making with the
soldering iron, and success should crown
your efforts. —50o-

Double GB Talk Power

For a signal with sock, build a compression

amplifier with automatic modulation control

LTHOUGH MANY CBR'’ers are not

aware of it, you can almost double

the effective “talk-power” of a CB trans-

mitter with the addition of a legal, rath-

er inexpensive accessory to your rig.

The name of this handy gadget? The
compression amplifier.

As with other units of this type, the
compression amplifier illustrated here
raises the average modulation level of
the transmitter while, at the same time,
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limiting peak modulation to something
under 100 per cent. To the listener, the
audio will seem to double, Although
other types of limiters may produce
equal results, the one described was se-
lected because it can be constructed in
compact form at a moderate price—
about $6 or $7.

A look at the block diagram on page
56 will give you a good idea of how the
compression amplifier functions in con-
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junction with a CB transceiver. With the
switch at “IN” position, the amplifier is
connected in series with the microphone.
Voice signals are amplified and passed
on to the transmitter audio system. At
the modulator, a sample of the signal is
taken, rectified by the 1N34 diode, and
filtered to provide a negative voltage
which increases and decreases with aver-
age voice level. The negative voltage is
fed back to the amplifier to control its
gain, making it act much like an auto-
matic gain control.

The result is that weak signals pro-
duce very little voltage feedback and
so are given maximum amplification.
Loud signals—which would tend to over-
modulate the transmitter—generate a
negative voltage which reduces amplifi-
cation. The average signal level is much
greater with the compressor than with-
out it, so the average modulation per-

By W.H. MINOR,

6Q5030

centage will be closer to 100 per cent—
a considerable increase in useful voice-
power output.

There is a limit to the amount of
compression that can be used, for it does
alter voice characteristics. Very deep
compression makes a voice sound like
it’s coming from a barrel. On the other
hand, a moderate amount of compression
will add little, if any, noticeable distor-
tion to a transmitted audio sienal.

April, 1964

Ampilifier - Construction. The author’s
prototype compression amplifier was
built in a 1%” x 2%” x 2%” Minibox for
mounting inside or outside a CB trans-
ceiver; this particular layout was used
simply because the completed amplifier
fits within a Johnson ‘“Messenger’’ trans-
ceiver.

As shown in the photos on this
page and page 56, “IN-OUT” switch S1
and gain control R11 are mounted at one
end of the box. Punch a hole and mount
a 7-pin miniature tube socket with shield
base on the large flat surface of the main
part of the box. For point-to-point wir-
ing, mount two four-lug terminal strips
on a #” spacer (the spacer keeps con-
nections out of the way of the tube
socket) in the center of the box, and a
five-lug strip at the end with S1 and R11.

Although input and output connections
may be terminated at jacks (J1, J2, J3

Compressian amplifier, here in-
stalled in author’'s Johnson ‘‘Mes-
senger,” is the small chassis with
the screwdriver-adjust pot and
slide switch mounted on top. Unit
makes possible high average mod-
ulation without over-modulation.

in the schematic) if you build an out-
board amplifier, the author wired his
unit directly to a transceiver as an in-
tegral part of the rig.

There is nothing critical about the
wiring of the unit, layout of the parts,
or lead lengths provided some care is
taken to avoid hum pickup. The com-
ponents listed in the Parts List were se-
lected primarily because they are avail-
able from local supply houses. Disc
ceramic capacitors were used in some
places because they are small, paper ca-
pacitors with low wvoltage ratings for
the same reason. Capacitor C} is a 50-
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w.v.d.c. ceramic disc of the variety used
in transistor circuits, All resistors and
capacitors, as well as diode D1, are sup-
ported on the three terminal strips.

Installation and Wiring. When the am-
plifier is completed, mount it so that
there is a good ground between the Mini-
box and set chassis; alternately, add a
ground wire if the amplifier is an out-
board unit. Run an unshielded wire from
pin 4 of the 12BA6 to the positive side
of the 12-volt filament supply, and the
B-plus lead to the best filtered point in
the transceiver’s B-plus network. Be-
tween 150 and 250 volts of B-plus will
operate the compression amplifier.

The next step is to connect a short
shielded lead from J2 (or from C1 and
ground if J2 is not used) to the modu-
lator of the transmitter. If the set uses
an output transformer as a modulation
choke, connect this lead to the plate of
the modulator tube. If the set has a
modulation transformer, connect the
shielded lead to the power amplifier side
of the secondary of the transformer.
Finally, using shielded wire, connect a
microphone to J1, and the output of the
compression amplifier to the microphone
input jack of your transceiver. The unit
is now ready to test.

<
HEATER LEAD

2 ~—B~PLUS LEAD
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AMPLIFIER
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A diode and filter arrangement sample audio at the
modulator and increase or reduce amplifier gain.

Testing and Adjustment. Before you
try testing the compression amplifier,
load your transmitter into a good dum-
my antenna in the usual manner, with
switch 81 in “OUT” position. Monitor
the signal with a second unit a few yards
from the transmitter, The transmitter
should operate and sound exactly the
way it did before modification,

With 81 still in “OUT” position, con-
nect a 20,000 ohms-per-volt d.c. volt-
meter from the junction of R} and R5
to ground. Press the transmit switch
and whistle into the microphone. The
meter should show a peak reading of
about —2 volts. If the voltage is not
near this value, increase the resistance
of R6, the 270,000-ohm resistor in the
grid circuit of the 12BAS6,

Leave the voltmeter in place, throw
S1 to “IN,” and press the transmit
switch. Cover the microphone so no
sound enters it, and rotate R11 through
its entire range. The monitor receiver

Top view of Minibox used
for compression amplifier.
Many of the components are
hidden below the two tie
strips (mounted in center
of box on a single 34”
spacer) and front tie strip.
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Circuit diagram of the compression amplifier. Layout and wiring is, for the most part, non-critical.
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C1—0.01-uf., 1000-volt ceramic disc capacitor
C2, C3—0.1-pf., 200-volt paper capacitor
C4—0.05-uf., 50-volt ceramic disc capacilor
C5—0.005-uf., 600-volt ceramic disc capacitor
C6—0.01-uf., 600-volt ceramic disc capacilor
C7, C8—0.02-uf., 600-volt ceramic disc capacitor
D1—1IN34A germanium diode

J1, 72, J3—RCA phono jacks (optional)
R1—27,000 ohms

R2—22,000 ohms

R3—68,000 ohmns

TesseserCeeeeswen

should detect no noise and very little,
if any, hum. Hold the transmit switch
on, and whistle a loud, sustained tone
into the microphone. Adjust volume con-
trol R11 so that no change occurs in the
measured voltage as the compressor
switch is thrown from “OUT” to “IN.”

To make sure the compressor is work-
ing, switch the unit out and whistle
softly into the microphone. Without
changing the volume of the whistle,
switch the unit in. There should be a
very noticeable increase in volume from
the monitor. The increase is more read-
ily detected if the monitor volume con-
trol is set low.

On the Air Tests. Try the amplifier
while in communication with another
unit at least a mile away. With the com-
pression amplifier off, your transceiver
should sound as it normally does; with
the amplifier on, there should be a de-
cided increase in volume at the receiv-
ing unit. Ask the other operator to care-
fully check voice quality. There may be
some change, but your voice should be
easy to understand and not muffled.

April, 1964

All resistors
V-watt

RS, R7—1 megohm

R6, R9—270,000 ohms

R10—47,000 ohms

R11—500,000-0hm potentiometer

S1—S.p.d.L. slide switck

V'1—12BA6 vacuum tube

1—134” x 28" x 234” Minibox (CU30004)

1---7-pin miniature tube socket with shield

Misc.—TFerminal strips, 34" spacer, hardware,
shiclded cable, wire, solder

R4—2.2 megohms }
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If the quality is not as desired, back
the volume control (R11) off slightly to
lower compression. This may be neces-
sary, particularly if there is a tendency
to shout or talk loudly into the mike.
The unit works best if a normal tone is
used—even a little on the soft side. Let
the amplifier do the work.

As a last suggestion, take the trans-
mitter to a qualified technician and ask
to have the modulation level checked.
With the instruments he has available,
he will be able to make optimum adjust-
ments, and show you the best way to
hold the mike and speak into it. He
should be able to show you an oscillo-
scope picture of the signal which will
reveal just how much increase in modu-
lation the amplifier provides.

The compression amplifier installed in
the author's Johnson ‘‘Messenger’” in-
creased the average percentage of modu-
lation from about 25 per cent to about
50 per cent with only a faint change
in voice quality. The modulation peaks
were found to be about 85 per cent with
very little distortion.
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"THERES A LASER

| MOVIES

The LASER will create a new western hero.

The Russians will of course
have invented the LASER first.

CHEMISTRY

The LASER will be used as a catalyst
to speed up experiments,
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IN YOUR FUTURE’

¢ The narrow LASER beam will make possible private

By DAVE HARBAUGH

° communications to and from space.
4]
: O
© o
[ ]
. .. Honey, don't wait dinner . . . I'li be a few light years late.”

 TELEPHONE

A single LASER could produce enough bandwidth for
10 billion telephone conversations simultaneously.

April, 1964

The LASER will undoubt-

edly

inspire

songwriters.

There will be many more channels to choose from.

ypP e
LAZER RWER
COHERENT BEAM

W
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VACUUM-TUBE VOLTMETER KIT

NE NICE THING about this meter is
that you won’t lose the probes and
there are so few of them. Conar Instruments’
Model 211 VTVM has only two leads, both
of which are permanently attached. The
function switch takes care of all selecting
with no switching of wires. The unit meas-
ures d.c. voltages from 0 to 1200 volts in
six steps, and goes from 0 to 1200 volts a.c.
in six steps with a separate meter scale for
peak-to-peak a.c. in six steps from 0 to 3200
volts. Six ranges are also provided for
ohms, with the low range reading from 0
to 1000 ohms (10 ohms center scale), and
the high range from 0 to 1000 megohms (10
megohms center scale). Accuracy of the
Probes (above) meter is %£39% for d.c. readings, :‘:.?% on
are permanently a.c. to 6 mc., and =*109, for resistance
attached. Calibrat- readings.
ing controls at top For additional ruggedness, a 0-1 ma. meter
of unit (left) are js used. The necessary sensitivity is achieved
set after construc- by ysing a 12BH7 (degassed and pretested)
:'eor"' ‘r:o;s:; ': t:;)a:: in the bridge circuit. Input resistance of
con):es necissary the unit is 12.2 megohms and shunt capaci-
© tance is 52 uuf. An optional high-voltage
probe is available to extend the d.c. range
of the instrument to 30,000 volts.
The unit can be completely assembled

¢ Reader Service

: No. 84 and ready for use in less than five hours of
= : {see poge 15) building time. Complete building and cali-
X ‘ —_— brating instructions are included.
IIIIIIIIIIIIIIIIIIIlIlllI|||||IIIII||l||ll|l|llllIIIIlIlIIIlIIIIIIIIIIIIIIIlIlIlIIIIIIIIlI
CITIZENS BAND TESTER KIT THERE’S scarcely a test you can make on
a CB transceiver that you can’t make
Reader Service No. 85 (see page 15} with Allied Radio’s Knight-Kit Ten-2 Citi-

zens Band Checker. In addition to measur-
ing relative SWR, output power, positive
and negative modulation percentage, field
strength and crystal activity, you can also
use the unit as a signal monitor, crystal-
controlled r.f. generator, and audio genera-
tor, or a code practice oscillator.

It takes approximately six hours of build-
ing time to complete the tester, and a few
hours more of familiarization to learn to use
it properly. Even if your rig is working
well, the tester will help squeeze that last
possible bit of performance out of it. If it
isn’t working well, this unit will probably
tell you why.
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By HARTLAND B. SMITH, WwsvvD

A painless method
of converting a low-
cost CB transceiver for

ham operation on 15,10, or 6

WALKIE-TALKIE is undoubtedly one of the niftiest gadgets you can
have around the ham shack. Whether you need an extra communica-
tions link for CD and emergency work, want to keep in touch with your
friends at hamfests and conventions, or just want to contact your home
station while adjusting an antenna or while checking TVI, a pocket-sized
transceiver will handle the job admirably.

Although few amateurs need to be sold on the merits of walkie-talk-
ies, the lack of suitable ham-band units has kept most operators from
putting the useful little rigs to work—with the exception of totally
home-brew jobs. Now, however, every station can boast at least one
walkie-talkie thanks to the introduction of low-cost transceivers original-
ly designed for the 27-mc. CB service.

The Knight-Kit C-100 is one transceiver that readily lends itself to
6-, 10-, and 15-meter ham-band conversion. As a matter of fact, the
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Ten-meter conversion requires only pne new
part: a 28-mc. crystal. Adjust R2 i neces-
sary for optimum regeneration and peak L2
for best sensitivity, and you're on the air.

Fifteen-meter version of the C-100 uses a
21.mec. crystal, a 27-uuf. capacitor, and an
added coil wound on a l-meg resistor to
give the antenna coil (L1) more inductance.

C-100 is so easy to put together, and the
changeover to amateur operation so eas-
ily accomplished, that you can go on the
air with the unit no more than three
hours after you first open the shipping
carton.

One of the attractive features of the
project is its surprisingly low cost: The
transceiver kit sells for $9.95, and addi-
tional parts required to convert it cost
only $2 to $5, depending on the choice of
band and your ability to scrounge up
bargain crystals.

Before attempting circuit revisions,
make sure your C-100 is properly wired
and operates satisfactorily on the 27-mec.
band. Getting the unit to fire shouldn’t
prove difficult, since both the printed-
circuit board and the detailed instruction
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manual supplied with the kit make error-
proof wiring almost a certainty.

Ten-Meter Conversion. As you've no
doubt already guessed, the switch to 10
meters is the easiest. Only one new part
is required—a third-overtone, 28-mc.
crystal. Since miniature crystals, like
the one furnished with the kit, are still
not sold by many ham distributors, you
may have to settle on one of the larger
HC-6/U types. Luckily, there is plenty
of room inside the C-100 for one of these
bigger rocks.

After taking the speaker, switch,
antenna, and chassis out of the walkie
talkie case, carefully remove the

~26-TURN
COIL (NEW)

27.035-me. crystal. Don’t overheat the
printed-circuit board in the process! In-
sert and solder bare wires, each #” long,
in the twa holes vacated by the 27-mec.
crystal. Apply a layer of clear cello-
phane tape over the metal cover of the
new 28-me. crystal to prevent it from
shorting against nearby components.
Then solder the pins of this crystal to
the two #” wires.

Put all the components back in the
transceiver’s case. Extend the antenna,
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throw on 82, and adjust the slug in L2
for greatest sensitivity using an external
signal source such as a signal generator,
VFO, grid-dip oscillator, or the station
transmitter. A slight shift in the setting
of R2 may also be required for optimum
regeneration,

Tune a communications receiver to the
walkie-talkie’s crystal frequency. If the
carrier comes on instantaneously every
time you push S1, the conversion is com-
plete. However, if the crystal turns out
to be a bit balky and doesn’t always
want to start up when S1 is actuated,
very carefully unwind two or three turns
from LI1. This slight inductive change
should reduce oscillator loading suffi-
ciently to insure reliable operation.

Fifteen-Meter Conversion. Replace the
27.035-mc. crystal with a third-overtone,

Six-meter conversion is slightly more com-
plex than other versions. Coil L2 is re-
vamped as described in text, a caoacitor
connected in series with C5, and L1 rep'aced.

]
. PARALLEL
. WITH
~ 204YF.
| CAPACITOR

(NEW)
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21-mec. unit. Solder a 27-puf. tubular
ceramic capacitor across the terminals of
L2. The position of this added capacitor
can be seen in the photo of the 15-meter
unit. Now, using #32 enameled wire,
wind a 28-turn coil on the body of a
half-watt resistor valued at no less than
1 megohm. Solder the ends of the coil to
the resistor leads and then trim the leads
to %¢”.

Unsolder and remove from the circuit
board the end of L1 nearest the antenna
bracket. Connect this end of LI to one
lead of the 28-turn coil, and solder the
other lead of the 28-turn coil to the an-
tenna bracket close to the bracket
mounting screw. Bend both coils to one
side so they will clear the antenna rod.
Then adjust L2 and R2 for best 21-mec.
reception.

Six-Meter Conversion. Install a third-
overtone, 50-mec. crystal. Temporarily
remove L2 from the printed-circuit
board. Disconnect the top end of this
coil from the lug on the coil form to
which it is soldered. Unwind and snip
off five turns. Spread the remaining four
turns out until they are spaced the diam-
eter of the wire. Now resolder the top
of the coil to the lug, and replace L2 on
the circuit board.

Connect a 20-upf. disc capacitor in
parallel with C5. The easiest way to ac-
complish this is to take C5 off the board.
Wrap and solder its leads around those
of the 20-ppf. capacitor. Then, put both
capacitors in the spot previously occu-
pied only by Cb.

Replace L1 with a 25-turn coil of #28
enameled wire wound on the body of a
1-megohm, 1-watt resistor.

Adjust L2 and R2 for good 6-meter re-
ception. If no setting of R2 produces
stable regeneration, change the capacitor
in parallel with C5. Some value between
15 and 30 puf. should prove satisfactory.
If regeneration still isn't right, even
after making the capacitor change, take
two or three turns off L1’s replacement.
Don’t cut this coil toa much, though, or

you’ll reduce antenua radiating effi-
ciency.
Conclusion. The reliable communica-

tion range of a converted C-100 is some-
where between 500 and 1500 feet. The
exact distance depends not only on loca-
tion; but also upon whether you’re in
contact with a fixed station or another
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ANTENNA

Schematic of the Knight-
Kit C-100. The parts affect-
ed by the ham-band conver-
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walkie-talkie. Considering the trans-
ceiver’s low cost and simple circuitry,
this degree of performance is excellent,
and is more than adequate for most pur-
poses requiring a tiny rig.

A final word of caution is in order.
While it is true that you need no permit

s

Lyl

of any sort to operate a C-100 on the
Citizens Band, only the holder of the
proper class of amateur ticket can actu-
ate the send-receive switch when the
unit is converted to an amateur fre-
quency. Unlicensed ham-band transmis-
sions are strictly taboo!

G S

Stop Searching for

»

FTEN, when an electronics project is

completed and in operation, the
magazine containing the article from
which it was built is placed in a pile and
eventually lost or mislaid. When trouble
occurs with the unit, much time is lost
trouble-shooting the now-forgotten cir-

64

Schematics

cuit. To avoid this difficulty, the circuit
information can easily be made g part
of the project.

Carefully cut out the diagram from
the magazine or, if you like your read-
ing material uncut, have a photostat or
copy photo made of it. If you modified
the circuit in any way, use a pen and
ruler to indicate the changes.

To prepare the diagram for mounting,
get several pieces of plastic sheeting
(one brand is ‘“Plan-Vu Plastic Sheets,”
which are available at low cost) or a
roll of plastic film with adhesive back-
ing. Cover both the front and back of
the diagram and trim around the edges
with sharp scissors.

Now use some rubber cement to mount
the diagram on the top or bottom of the
chassis. This way, you'll have it when
you need it! —A. A. Wicks

POPULAR ELECTRONICS




Unique Walkie-Talkie a $19.95

Kit

New 100-milliwatt Knight-Kit has superhet receiver

NLICENSED “walkie-talkie’” style

transceivers, permitted on the Citizens
Band by the Federal Communications
Commission, have just about reached
their peak of perfection if the Knight-
Kit C-555 (Allied Radio Corp.) is any
barometer. One year ago, Allied intro-
duced a $10 Knight-Kit hand-held trans-
ceiver that has been selling like hot cakes
(see modification story in this issue on
page 61). Due to the use of a super-
regenerative receiver, however, this low-
er cost model tended to be non-selective,
considering the close crowding of the
CB channels. A superhet receiver was
the obvious answer, and for $19.95 you
get one in the brand-new C-555.

The Editors of POPULAR ELECTRONICS
assembled two transceivers in five hours.
A thorough tune-up to put all of the cir-
cuits right on the nose required another
hour. (By the way, we recommend using
the light bulb provided as a preliminary
measure, but separating the two units by
a quarter mile for final settings of L1,
L2, T1, and T2.) Under test, the units
worked up to one-half mile over poor ter-
rain, and close to a mile when contacting

Receiver line-up (top block diagram) shows circuit ar-
rangement. A diode detector is used between the i.f.

stage and audio driver. Switching to

block diagram) rearranges the audio part of the circuit.

a 5-watt base station. The most impres-
sive features of the C-555 are the quiet
receiver and good modulation percentage
and quality.

The basic kit costs $19.95. Transmit
and receive crystals are extra ($1.95
each), and available for any channel be-
tween 2 and 22. A 9-volt battery (tran-
sistor radio type) is also required. In
our tests, a new battery operated the
receiver continuously for 60 hours. —30~

5

Reader Service No. 86 (see page I5)

transmit (lower
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Hybrid

TO X
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15VDC
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Schematic for zener diode version is shown above.
Current increases through diode as load current
goes up. Diode can safely handle one ampere.

Put that high-voltage bench
supply to work powering
your transistor projects—
a simple addition gives you

a handy low-voltage tap

By ROY E. PAFENBERG, W4WKM

nr
VAC

Typical supply is shown in sche-
matic (right). Attach regulator
at “X."" Disconnect tap, connect
to low-voitage regulator input,
and then ground the regulator.

66

Circuit for

TS

Good heat sink is prime requirement of zener reg-
ulator above. No insulation is required between
diode, bracket. Capacitor connects to standoff.

AN A.C.-OPERATED power supply fur-
nishing a range of commonly used
voltages is a “must” for experimental
electronics work. These ‘“bench sup-
plies” range from very elaborate com-
mercial units to those built on open
chassis from junk box parts. Most such
supplies were designed for use with vac-
uum tube circuits, but with the popu-
larity of transistors on the upswing,
they have limited application.

One answer to this problem can be
found in the assemblies shown here.
Either of the units will convert a con-
ventional B-plus supply to furnish suit-

—> 84

+
T~ 3
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€3
VAC . i

AN
VW
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Transistor Power

Schematic diagram of 2D21 regulator. Higher volt-
ages can be obtained by adding additional tubes, but
increase voltage rating of C1 appropriately as well.

able low-voltage outputs for transistor
work. A peculiarity of this conversion
is that the current that may be drawn
from the low-voltage tap is limited to a
value somewhat less than the combined
bleeder—high-voltage output current.
This is no drawback with tube or tube-
and-transistor equipment, however, and
another bleeder can always be added to
the high-voltage end of the supply if you
need more current while using the low-
voltage tap exclusively.

How It Works. If you insert a resistor
in series with the transformer center-tap
in a conventional power supply, a volt-
age (determined by the current in the
circuit) will be developed across the re-
sistor. This is how negative bias volt-
ages have been obtained for years. When
you insert a zener diode in series with
the center tap, the rectified voltage
across it causes the diode to conduct, and
the voltage drop remains constant over
a wide range of bleeder and external
load current of the B-plus output. While
the voltage of the diode is subtracted
from the output, it is negligible when
considered as a percentage of the output.

The second version of this circuit uses

April, 1964
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Tube regulator is assembled on bracket of bent-up
aluminum sheet scrap. This mounts under supply
chassis. Capacitor C1 is not shown in photograph.

a cold-cathode, gas-filled 2D21 thyra-.
tron. As the voltage drop of a gas tube
is fairly independent of current varia-
tion, a well-regulated voltage is devel-
oped. The 2D21 is inexpensive, which
adds to the appeal of this version.

Building the Regulators. Construction
details are shown for assemblies de-
signed for installation under the chassis
of the supply. In the diode version, 3%-
inch aluminum angle stock is used to
mount diode DI and capacitor C1. A
standoff insulator is used for one end of
the capacitor. No insulation is required
for the diode stud, as in the usual
grounded bias supply. The aluminum
provides a good heat sink for the diode,
which is an International Rectifier 10-
watt, 10-volt unit. You can substitute
at will, but do not exceed the diode cur-
rent ratings.

In the 2D21 version, bend up a small
bracket from scrap aluminum for the
tube socket. You can, if you wish, in-
crease the voltage output of the 2D21
circuit by adding additional tubes in
series, but be sure to increase the work-
ing voltage rating of the capacitor if
you make such a change.

67




E\I ADDITION to making your model
more comfortable, either of these
units will add to the life of your flood-
lights. You will still get sufficient light
at the half-way position to eliminate
shadows and adjust the camera, pro-
vided you open the diaphragm.

In the two-socket version, the voltage
is divided between the lamps with d.p.d.t.
switch S1 in one position; when it is in
the other position, full voltage is applied
to the lamps. This version requires no
parts other than the sockets, switch, and
housing.

One of the new low-cost silicon diodes
makes the single-lamp “Life Extender’
a snap to build. Should the diode fail,
which is the worst that can happen, full
voltage will be applied to the lamp in
the case of a short, or no voltage if di-
ode DI opens.

Either unit will fit in a 1%” x 2%” x 4”
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_ PHOTOFLOOD

With the photofloods at half
voltage, your model stays
cool while you get set. Then,
when you’re ready to shoot,
% _ hit the switch for full

: floodlighting

By ROY E. PAFENBERG
WAWKM

Minibox. Note that heavy-duty (AWG
16) line cord and wiring is used. Make
%" holes at either ends of the box, one
for switch S7 and the other for the line
cord grommet.

In the one-socket version, switch S1
is an s.p.d.t., center-off type. The sockets
are all Amphenol 61-MIP-61F and re-
quire a 1%” hole plus two mounting
holes. Diode D1 is a 12-amp., 400-PIV
unit. The author used