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COMPLETELY
WIRED CIRCUIT

FACTS MAKE FEATURES:

Popular streamlined tester with long meter scales ar-
ranged for easy reading. Fuse protected.

Single control knob selects any of 32 ranges—less chance DC VOLTS 0.3 12:60-300-1.200-6,000
of incorrect settings and burnouts. L D T
b . AC VOLTS 0-3-12-60-300-1,200-6000
Four resistance ranges—from .1 ohm reads direct; gil5:000joh Esjger Wolt
4Y, ohm center scale; high 100 megohms. OHMS 0-1,000-10,000.
MEGOHMS | 0-1-100.

Attention to detail makes the Triplett Model 630 V-O-M a lifetime investment. AT
It has an outstanding ohm scale; four ranges—low readings .1 ohm, high AMPERES 0-60 at 250 millivoits.

5. i i i DC MILLI-
100 megs. Fuse affords extra protection to the resistors in the chmmeter oc MILLI S SR

circuit, especizlly the Xl setting, should too high a voltage be applied. Accu- WS_,TZ._——
racy 3% DC to 1200V. Heavy molded case for high impact, fully insulated.

s . DB: —20 to 427 (600 ohm line at | MW).
t630A same as 630 plus 1%% accuracy and mirror scale only $59.50

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHI0

QUTPUT VOLTS: 0-3-12-60-300-1,200; jack with
condenser in series with AC ranges.
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POWERMATE

—rated

... the unquestioned leader in antenna-mounting preamplifiers

“Improved’’ models of other TV/FM antenna men and viewers, even in deepest fringe areas,
amplifiers may come and go, but Jerrold agree that POWERMATE outperforms them all
POWERMATE remains the one to beat. ... more customer satisfaction, more profit
Only POWERMATE delivers consistent high for you.
gain on both high and low bands—no “hills Are you getting your share of this
and valleys’ to cause smearing and ghosting. POWERMATE-hungry market? See your Jerrold
And only POWERMATE offers the over-all reli- distributor today. or write Jerrold Electronics,
ability that cuts call-backs to the bone. Service- Distributor Sales Division, Philadelphia 32, Pa.

JERROLD 8

4 subsidiary of THE JERROLD CORPORATION

FEBRUARY, 1963
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BREAK THROUGH T0 HIGHER PAY
B

START NOW! Break through the Earning Barrier that steps
half-trained men. N.T.S. “All-Phase’’ tralnlng prepares you —
at home in spare time — for a high-paying CAREER in Elec-
tronics — TV — Radio as a MASTER TECHNICIAN. One Master
Course at One Low Tuition trains you for unlimited opportuni-
ties in All Phases: Servicing, Communications, Preparation
F.C.C. License, Broadcasting, Manufucturing, Avutomation,
Radar and Micro-Waves, Missile and Rocket Projects.

ABOVE AVERAGE INJOME ¥

AVERAGE INCOME

A more rewarding job ... a secure
future ... a richer, fuller life can
be yours! As an N.T.S. MASTER
TECHNICIAN you can go straight ta
the top in industry ... or in your
own profitable business.

19 BIG KITS

YOURS TO KEEP

work on
actual job
\ projects

SUCCEED IN MANY HIGH-PAYING
JOBS LIKE THESE...

» TV-Radio Sdes, Service and Repair

* Profitable Business of Your Own

e Communications Technician~ F.C.C. License
« Hi-Fi, Sterea & Sound Recording Specialist
 TV-Radio Bsoadcasting Operator

« Technician in Computers & Missiles

« Electronics Field Engineer

« Specialist in Microwaves & Servomechanisms
* Expert Trosble Shooter

« All-Phase Master Technician

NATIONAL AL SCHOOLS

WOULD.WIDE TRAINWG SINCE 1905
4000 SO. FIGUERDA ST., 10S AMGELES 37, CALIR, U, S. A.

Write Dept. RG-23

Free book
gives you all the facts

N.T.S. Shop-Tested HOME TRAIN-
ING is Better, More Complete,

tional cost. You also get a Profes-
sional Multitester for your practical
job projects.

EARN AS YOU LEARN..,
WE SHOW YOU How'!

Many students pay for entire tuition
—and earn much more —with
spare time work they perform while
training. You can do the sams..,
we show you how.

SEND FOR INFORMATION NOW...

Lower Cost. .. and it is your key
to the most fascinating, opportu-
nity-filled industry today!

YOU LEARN QUICKLY AND EASILY
THE N.T.S. SHOP-TESTED WAY
You get lessons, manuals, job proj-
ects, unlimited consultation, gradu-

ate advisory service.
You build a Short Wave-Long Wave
Superhet Receiver, plus a large-

RESIDENT TRAINING AT LOS ANGELES

f

h to take your training in ou
:?’e!?;e:tlsSchoul at Los Angeles, the
world’s TV capital, start NOW u; o+1‘;
big, modern Sheps, Labs, and(i:la II:tesl
S‘udlos Here you .wovk wi i

l|ed—1|ne -1, most COmplele facili-
ntr:::a oftered hy any school. E:pert
friendly instructors. Personal alt"e‘n||onn
Graduate Employment Service. Help 1‘
finding home near school-—and par

"ACCREDITED MIMBER

- the only nationally
recognizeq accrediting

time job while you learn.
WRITE FOr SPECIAL RESIDENT
SCHOOL CATFLOG AND INFORMATION

ogency for private
home snddy schools.

screen TV set from the ground up,
with parts we send you at no addi-

TODAY! IT COSTS YOU NOTHING
TO INVESTIGATE.

N.T.S. HOME TRAINING is
o Classroom Developed
e Lab-S-udio Planned
o Shop-Tested
o Ingustry-Approved
o Specifically Designed
for Home Study

MAIL
COUPON
Mail Now To

"ow National Technical Schools, Dept. RG-23
for /] 4000 S. Figueroa St., Los Angeles 37, Calif,
‘FREE BOOK Please rush FREE Electronics-
TV-Radio “’Opportuaity’’ Book and Actual

and Lesson. No Sclesman will call.

ACTUAL
LESSON

NQ OBLIGATION!
NO SALESMAN WILL CALL

ACTUAL _LESSC‘N

NATIONAL /At SCHOOLS iy

WORLD-WIDE TRAINING SINCE 1905

e 3
fusgracs. RSN 2400

Address.

City. Zone State___ .
' [J Check here if interested ONLY ir Resident Training at Los Angeles.
} VETERANS: Give date of discharge

N e o e e oy e e e an e e -

RADIO-ELECTRONICS published monthly at Concord, N. #H.. by Gernsback Publications Inc. Second:-class postage pail at Concord. N. H, Convns:ht © 1963, hy
Gernsback Publications Inc. All nghs rescrved under Universal, Intemational and Pan-American Copyright Conventions. SUBSCRIPTION RATES: US and posses
stons, C‘mmlz:l '$5 [ for 1, $9 for 2, $12 for 3 years. Pun-American countries: $6 for 1, $11 for 2, $15 for 3 years. Other countries: $6.50 for 1, $12 for 2, $16.50 for 3 yurs
Postmaster send formi 3579 to 154 W. 14th St.. New York 11, N. Y.
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Low-Priced Video Recorder
Announced by Ampex
A new television tape recorder,
weighing less than 130 pcunds and
costing under $12,000, was described
by Ampex, who demonstrated a pro-
totype at a special showing in New
York City. The new recorder is one-
twentieth the size and one-fourth the

The new recorder is intended
for such applications as cducational
television, where the need for a re-
corded video program is great, but
where the cost of a broadcast type
video tape recorder would put it be-
yond the means of the average insti-
tution. Military and industrial train-
ing, surgery and other applications

such as phoning ahead for reserva-
tions at a motel, requires intercom-
munication between stations of dif-
ferent licensees.)

Licensees on all other channels
would be confined to their own units.
Hobbyist types of chatter, such as
communications to *“any station that
might be listening” or discussions as
to types and excellence of equipment,

cost of the Ampex Videotape record-
er, the first practical television re-
cording device.

The new machine—the VR 1500
—operates on the principle described
in the article “New Video Tape Re-

were cited by Ampex spokesmen.

FCC Would Improve
Citizens-Band Practices

The FCC has proposed rule
changes for the Citizens band which,

antennas, etc., would also be illegal.

Bell Labs Announce
Electret Microphone and
Earphone

corders,” RaDIO-ELECTRONICS, De-
cember 1962, page 64. The tape is
scanned by heads rotating inside a
drum around which the tape spirals.
The result is a long, diagonal track
on the tape. In the Ampex machine,
instead of one head scanning 360°,
two heads scan 180° cach. The tape

if adopted, may make the band less
attractive to the hobbyist, but more
useful to the serious operator. The
proposed changes are applicable to
the class-D category in the 26.96—
27.23 band. Under the proposed new
rule, only 5 channels of the present
23 would be available for communi-

A quality condenser microphone
and an earphone—also operating on
the capacitor principle—that do not
need high polarizing voltage, have
been announced by Bell Telephone
Labs. Instead, the new devices have a
permanently polarized piece of di-
electric material—an electret, the
electrostatic equivalent of a perma-

speed is 5 ips; the tape width 2
inches.

cations between stations of different
licensees. (Some legitimate business,

nent magnet.

New Ampex VR-1500, photograplied in front of the standard Ampex VR-1000C
recorder used in broadcasting. Model Phyllis Maness demonstrates simplicity of
new recorder—one push and it’'s on, another and it’s off.

6
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Mylar film, coated with alumi-
num, was used for the dielectric. It
was heated to 120°C in a 3,500-volt
field and then gradually cooled in the
field. The resulting polarization is
about the same as would be pro-
duced by 200 volts external bias.

The construction of the ear-
phone is somewhat like that of some
modern electrostatic speakers, a
push-pull principle being used. The
carphone is flat within 3 db from 20
to 50,000 cycles, and the microphone
from 50 to 15,000.

Are Lamps Devices
For Making Light?

Though nearly 3,000,000,000
electric light bulbs are produced for
illumination every year, several mil-
lion lamps yearly are made for uses
that have nothing to do with lighting,
says Dr. Rolland Zabel, Westing-
house Lamp Div. engineering man-

Advertising Representatives: South—J. Sidney

Subscription Service: Address form 3579 and cor-

Crane & Associates, 22 8th St. N.E., Atlanta,
Ga., Tel. TRinty 2-6720. Florida: Neff Associ-
ates, 15 Castle Harbor Isle, Fort Lauderdale,
Fla., Tel. LOgan 6-5656. West—Husted-Cough-
fin, Inc., 1830 W. 8th St., Los Angeles, Calif,,
Tel. 389-3132. 444 Market St., San Francisco,
Calif., Tel. GArfield 1-0151. United Kingdom
—Publishing & Distributing Co., Ltd., Mitre
House, 177 Regent St., London, W.1, England.

respondence to Radio-Electronics, Subscriber
Service, 154 West 14th St., New York 11, N. Y.
When requesting a change of address please
furnish an address label from a recent issue.
Allow one month for change of address.
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TRANSISTORIZED

CIRCUITS” TO BUILD

AT HOME!

Now repure for GOOD
JOB OPPORTUNITIES IN
ELECTRONICS Faster — with

— Transistorized, Portable, AC-DC Multimeter A
— S-inch New Streamlined Commercial-Type Oscilloscope

—For 3-Dimension Circuit Building /=S

To help you get ready F-A-S-T-E-R . .. and THOROUGHLY . . . for good-paying job opportuni- *
ties in the fast growing Electronics field, DeVry Technical Institute now presents the new-
est and finest training advantages in its over 30 years of experience. Now . .. AT HOME . . .
in your spare time, you prepare with “industry-type” home laboratory equipment. To
provide real PRACTICAL EXPERIENCE, you build a quality Transistorized Meter and a 5-inch
industrial-type Oscilloscope . . work with-small, 3-dimensional circuits on DeVry's new
Design Console . ., use highlyjinstructive home training movies . . . and follow up-to-date
lessons with many time-saving, fold-ont diagram sheets.

Little wonder DeVry men qualify for such fine opportunities in Space-Missile Electronics,
Automation, Computer Work, Radio-TV, Industrial Controls, and other fields.

You fearn PRACTICAL techniques important in today’s Space Age industry, because you
build many compact circuits with the streamlined Electro-Lab, using exclusive solderless
“modular connectars.” You perform over 300 construction and test procedures in all! Your
self-built test equipment has functiop-grouped controls, meter scales color-keyed to the
panel markings—much like instrumedts used on today's jobs. What's so important, the
home laboratory and the test equipment are YOURS TO KEEP!

INDUSTRY NEEDS * Trademark ® i
TRAINED MEN
Through this remarkable 3-way method, DeVry’s training goes all the way from MAIL COUPON FOR FREE FACTS

DeVry Tech has helped thousands of am-
bitious men prepare fox good jobs or their
own profitable full-time or part-time serv-
ice shops. It is the mewest in a long
series of PRACTICAL training aids that
we have pioneered and developed in more
than three decades of experience. Sound
interesting? Then see how DeVry Tech
may help YOU. Mail the coupon today.

radio repair . . . to space-missile elec-
tronics. That’s the range of subjects cov-
ered in its programs AT HOME or in its
well-equipped training centers in Chi-
cago and Toronto. You learn up-to-date
techniques, working with new equip-
ment, modern texts, movies—one of to-
day’s finest combinations of training
equipment . . . geared for RESULTS!

DeVry's efficient Employment Service

‘N\P LOYMENT SER VICE When you complete the program,

is ready to help you get started. There 1s no extra charge— ever—for this aid.
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

FEBRUARY, 1963

DEVRY TECHNICAL INSTITUTE —u

4141 Belmont Ave., Chicago 41, ill,, Dept. RE-2-T

Please give me your two free broklets, ‘‘Pocket Guide to Real
Earnings’ and “Electronics in Space Travel”; also include details
on how to prepare for a career in Electronics. |'am interested in
the following opportunity fields (check one or more):

[0 Space & Missile Electronics [0 Communications

[ Television and Radia [J Computers

[0 Microwaves [J Broadcasting .
[0 Radar [J Industrial Electronics
[0 Automation Electronics

Name. Age
PLEASE PRINT

Address. Apt

City. Zone. State.

[] Check here if you face military service.

Canadian residents: Write CeVry Tech of Canada, Ltd.
970 Lawrence Avenue Wast, Toronto 19, Ontario
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Pack up your
~. troubles

and send them to

CASTLE

Ask yourself

. .. do you have the time to fool around
drilling, sawing, filing . . . trying to make
a “Universal” replacement tuner fit in
place of the original? Do you have all the
expensive instruments and equipment to
complete the alignment so essential after
each tuner repair or replacement? Can you
spare the time repairing and adjusting your
own TV tuners and can you charge enough
to justify the time spent?

A Castle Overhaul eliminates
every one of these problems.

Castle replaces all defective parts (tubes
and major parts are extra at net prices)
and then aligns your tuner to the exact,
original specifications. Simply send us
your defective tuner complete; include
tubes, shield cover and any damaged parts
with model number and complaint.

ALL MAKES ONE PRICE

995 |

*UV combination tuner must be of one piece construce
tion. Separate UHF and VHF tuner with cord or gear
drives must be dismantled and the defective unit
sent in. 90 Day Warranty,

VHF TUNERS
UHF TUNERS
UV COMBINATIONS*

Send for FREE Mailing Kit and complete details

CASTLE

TV TUNER SERVICE, INC.

Check Map for the
Cqstle Center Serving You.

man out

5715 N. WESTERN AVE. CHICAGO 45, ILLINOIS
653 PALISADE BLVD.,CLIFFSIDE PARK, N.J.
CANADA: 136 MAIN ST., TORONTO 13, ONTARIOQ

Pioneers in TV Tuner Overhauling

ager. These lamps do such jobs as
taking toughness out of steak, keep-
ing food fresh, helping capture crimi-
nals, and making motion pictures
talk.

One common nonilluminating
lamp is the ultraviolet radiator, used
in crime detection, in prospecting to
detect fluorescent minerals, and to
destroy germs. Industrial ultraviolet
tubes are used in photochemical
processes such as the production of
fertilizer, the development of colors
and dyes, bleaching fabrics and even
tenderizing meat.

At the other end of the scale is
the infrared, or heat lamp, used for
drying, baking paint on automobiles,
gluing and even cooking. The cesium
lamp is used for invisible signaling by
the military, and for developing the
sound on motion picture film.

While a third type of lamp pro-
duces visible light, it may have spe-
cial uses, such as a group of fluores-
cent lamps designed especially to
stimulate plant growth, or an arti-
ficial sunlight Jamp used to produce
suntan.

Citizens Band Has Own Show

Citizens-band equipment stole
the show at the first International
Communications Fair held late in
November at the New York Coli-
seum. The great muajority of the
more than 75 commercial exhibitors
were  demonstrating  Citizens-band
equipment. Other types of commu-
nications were in evidence, including
a number of ham radio booths and
an amateur radio demonsiration set-
up, as well as 25 educational ex-
hibits. Marine communications man-
ufacturers were also present, and one
booth—Craftsman Instrument Labo-
ratory—was operated by a manu-
facturer of a television camera Kit.

Telstar Refuses
To Take Orders

The Bell Telstar satellite, after
four months of successful operation,
developed trouble in the system
which turns its communications re-

www.americanradiohistorv.com

These trays of meat balls
were cooked by quartz
infrared heat lanps.

ceiver and transmitter on and off,
making it impossible to use it as a
radio and television relay. The tele-
metry circuits were at last reports
still working perfectly, sending back
reports on the amount of radiation in
space, the condition of the satellite
and its components, temperature
readings, cffects of radiation on the
solar cells and transistors—in fact,
almost everything except why the
command circuit won’t work.

Double Medal of Honor
Given by IRE

The IRE (now IEEE) has cho-
sen two recipients for the Medal of
Honor, its highest annual technical
electronics award. John Hayes Ham-
mond, Jr., president of Hummond
Rescarch Corp., Gloucester, Mass.,
will receive the award for theoretical
work in radio control of missiles.
and George Clark Southworth, con-
sultant of Chatham, N. J., for achieve-
ment in the fields of radio physics,
radio astronomy and waveguide
transmission. For leadership in scien-
tific research and education, Fred-
erick Emmons Terman, vice presi-
dent and provost of Stanford Univer-
sity, will receive the Founders
Award, a special-occasion honor for
outstanding service to the profession.
Contributors to the fields of radio art,
technical authorship and electronic
television are honored by five re-
maining awards.

Presentations will take place on
March 27 at the Waldorf-Astoria
Hotel in New York City.

100 Conversations Carried
On Single Telephone Path

A new British electronic tele-
phone exchange permits subscribers
to carry on perfect telephone con-
versations, though they are connected
to the line only 1% of the time.

The principle is called “time
division multiplex,” and consists of a
crystal-controlled switching system
operating at 1 mc. Each of 100 tele-
phone lines is gated “on” with a
semiconductor diode 10,000 times

RADIO-ELECTRONICS
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if it's news, expect it first from IRC

NEW .. IRC Vinyl Electrical Tape
Fast, safe one-hand insulating

New IRC Type 103 Vinyl Electrical Tape has every-
thing a good tape should have . . . and then some.

e 2 to 18 times better dielectric strength than other tapes.

o Seals and insulates in one fast tape-and-tear operation
.. .saves tape and time. UL approved as a single insu-
lation for wire splices.

e Saves space in confined areas . . . ends “‘twice-around”
wraps with bulky tapes.
e Provides a tight insulated plastic seal . . . resistant to

abrasion, water, acids, alkalies, corrosion and aging.

e Gives a neater wrap . . . adheres readily to irregular
surfaces and contours.

e Makes an excellent wrap for insulating tools.

TAPE-AND-TEAR DISPENSER

For fast, one-hand taping IRC Vinyl Electrical Tape
comes to you in a sturdy tape-and-tear dispenser. It keeps
tape clean and prevents stretching. Cutting blade is
shielded for your protection. Dispenser 1s loaded with 66
feet of 34" tape . . . ready for instant use.
Also available in cellophane wrapped rolls:

34" wide by 20 feet long

34" wide by 20 feet long

34" wide by 36 yards long
Ask for IRC Vinyl Electrical Tape at your Electronic
Parts Distributor.
International Resistance Co., Philadeiphia 8, Pa.

FEBRUARY, 1963
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famous micro-gap

replacement
SPEAKERS

Better response — better sound
reproduction than original equip-
ment! Better customer response,
too, when you install Utah Micro-
Gap replacement speakers. Sin-
gle-packed in custom-fitted car-
tons. llustrated above:

SP69NF 6x9" Oval Inverted
Auto SpeakerEI1SP12J 12" Round
Speaker [@ SP4A 4" Squarz Out-
door Speaker ] SP69G 6x9” Oval
Auto Speaker [ SP8NF 71" In-
verted Pin Cushion Speaker.

Write for illustrated literature

WA  22/2

ELECTRONICS CORP,

HUNTINGTON,

10

Engineer inserting information into the
magnetic memory of the exchange.

per second, and a l-microsecond
sample of each caller’s voice is taken
and transmitted down the line. A
similar switching device at the other
end picks up the l-usec sample and
routes each to its proper circuit.
Since 10,000 samples are taken
per second, the listener at the other
end of the line cannot hear any no-
ticeable difference from “solid” con-
versation, even though a single sylla-
ble may have been broken into
hundreds of pulses. Speech quality, in
fact, is stated to be considerably
higher than required for ordinary
telephone work, with a flat response
from 300 to 4,200 cycles per second.
The new exchange is also com-
pletely automatic, with a magnetic
memory storing all the information
relating to each line and recording
the number and duration of each call.
It accepts calls from one subscriber
and routes them through, calling on
other sections of the memory for the
correct instructions to make the con-
nection. The 800-phone exchange
acts as if it had only one operator
handling all the calls one at a time,
but an operator working so rapidly
that the subscriber can detect no de-
lay in the completion of his call.

Ricardo Muniz Passes

Pionecer author, engineer and
manager in the radio and TV fields,
Ricardo Muniz died Nov. 17 at the
age of 52. He had just retired as di-
rector of engineering and coordina-
tor of manufacturing of Magnavox.

wwWw.americanradiohistorv.com

Mr. Muniz will be remembered by
older readers of Gernsback’s maga-
zines as author, co-author and in-
spirer of a number of projects at the
Brooklyn Technical High School. At
the time of his death, he was col-
laborating on a text “Electronic In-
strumentation,” to be published this
spring.

After the war, he pioncered in
TV production as general manager at
the A. B. Du Mont Laboratories, and
later held executive positions in a
number of the larger radio and TV
companies.

FCC Adopts Uhf Rules

The technical standards for uhf
TV receivers recommended by the
manufacturers last summer (RADIO-
ELECTRONICS, September, 1962, page
6) have been adopted by the FCC
without notable changes. All sets
shipped in interstate commerce after
April 30, 1964, must be equipped to
receive all channels. Sensitivity of the
uhf channels is to be not more than 8
db below the average of the sensitiv-
ity of the vhf channels.

A request has been made to the
FCC for a special ruling to cover
equipment used in schools, hospitals,
hotels, and similar community an-
tenna type systems, where the signal
is received on uhf but converted to
vhf for cable distribution 10 the re-
ceivers. In such cases there would be
no point in having uhf channels.

TV Replacements Increase

Two-thirds of the TV sets sold
in 1962 were replacements for sets
that were junked, according to Frank
W. Mansfield, Sylvania marketing re-
search director. About 4,300,000 TV
sets were scrapped in 1962, he be-
lieves. This compares with 3,700,000
in 1961. Total TV sets discarded to
date number about 26,000,000, out
of the roughly 86,000,000 sold in the
United States. About 60,200,000 TV
sets were in use at the end of 1962,
estimates Mr, Mansfield.

“High Fidelity”” Defined?

The Electronic Industries Asso-
ciation, the audio portion of whose
membership generally represents the
larger packaged hi-fi manufacturers,
has proposed a definition of high fi-
delity, which has been turned over to
the FTC for consideration. The defi-
nition classifies any instrument with
relatively constant response of 100 to
8,000 cycles and power output of at
least 5 watts as high fidelity. [This
definition sounds more like infideliry!
—Editor] According to EIA’s con-
sumer products staff director, L. M.
Sandwick, this is to be a “minimum
definition,” which “may well change
as the art improves.”

RADIO-ELECTRONICS
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The move into electronics is your decision. GRANTHAM
SCHOOL OF ELECTRONICS makes your move easier...

...easier by teaching you electronics in a logical,
step-by-step manner, while preparing you to qualify
for your First Class Commercial FCC License. This
license is a "diploma" issued by the U. S. Govern-
ment to certify qualified electronics technicians, and
is awarded only to those who pass certain technical
FCC examinations. We teach you electronics and
prepare you to pass these FCC examinations.
Grantham training is Specialized Training, en-
dorsed and recommended by many electronics firms
throughout the nation, and accredited by the Na-
tional Home Study Council. We teach you the how
and why of basic electronics, with the necessary
math taught as an integral part of the lessons. The

) GRANTHAM

SCHOOL OF ELECTRONICS

course is thorough, easy to understand, and lays a
solid foundation for all types of electronics work —
communications electronics, military electronics, com-
puter electronics, automation electronics, broadcast-
ing electronics, and many more.

The time required to prepare for your first class
FCC license, an imporfant step toward your goal,
is cut to a minimum through quality instruction —
either by homa study or in resident classes. You
learn more electronics in less time because the
Grantham Method is engineered with the student
in mind. Complate details concerning Grantham
training are available free for the asking. Now, it's
up to you —it’s your move!

{Mail in envelope or paste on postal card) 34-8

To: GRANTHAM SCHOOL OF ELECTRONICS

MATIONAL HEADQUARTERS OFFICE
1505 N. Western Ave., Hollywood 27, Calif.

Gentlemren:

Please send me your free booklet telling how [ can get my com-
mercial F.C.C. license quickly. | understand there is no obligation
ond na solesman will call,

Accredited Member of the National Home Study Council Nome Age
Address —

:505 N. \:Iesternci:e. 408 Mlariun Street 3123 Gillham Road 821.19th Street, N.W. City State

as A if. sh, i o i 6 0 ]

L el e G| L on e i O Hare St D st e
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WELLER ELECTRIC CORP., 601 STONE’S CROSSING RD., EASTON, PA,
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5 /l(;/LVf//?DN ALL MODELS YOUR
SOLD DUAL HEAT BEST BUY

2 soldering temperatures. An
original Weller feature that pro-
vides 2 trigger positions, lets
you switch instantly to high or
low heat to suit the job.

Prevents damage to critical
components. You use low heat
when working with heat-sensi-
tive components.

Tip lasts longer. Dual Heat en-
ables you to prolong tip life by
using high heat only when
necessary.

Gives full, constant heat. Wip-
ing action of tip nuts eliminates
contact resistance, oxidation.

Solders in seconds. No waiting.
Saves time and current.

No danger from an idling hot
tool. Heat is instantly ““on’' or
instantly ‘“‘off’’.

Spotlight illuminates work.
Eliminates shadows.

Comfortable in use. Pistol grip
fits hand naturally, remains cool.

Weller Dual Heat Soldering Guns are available in many quels wi.th
ratings from 100/140 to 240/325 watts. Also supplied in plastic-
case kits with accessories. All Weller Guns are guaranteed 1 year.

At your Electronic Parts Distributor

www americanradiohistorv com

To judge from the record, the
art of commercial definitions for high
fidelity is improving rather slowly. In
1934, the Engineering Div. of RMA
(predecessor of EIA) interpreted,
tentatively, high fidelity as applying
only to a receiver having an af range
of at least 50 to 7,500 cycles, with
variations not to exceed 10 db, and
with a total output of at least 10 watts,
total distortion not exceeding 5%
(Radio-Craft, Sept. 1934, page 151).

Skip-Puter?

With a computer for a skipper
and a crew consisting of automatic
machines, Soviet diesel ship Labora-
toria has completed an experimental
voyage on the Dnieper River. Depth
finders registered soundings and the
electronically controlled ship’s log
kept dutiful records. A cable on the
river bottom sets up a magnetic field
that the shipboard instruments use to
set the course. The ship, a floating
laboratory, collects data for Kiev
scientists who are studying ship auto-
mation—and does it all, say the Sovi-
ets, without human personnel.

TV Campus Grows

Florida’s ETV neiwork is show-
ing the nation that TV can cope with
teacher shortages. In 1961, TV was a
part of the curriculum for more than
a third of the state’s pupils—and the
system is still growing. Within the
next 12 years, the 6-station network
should expand to 12 stations. The sys-
tem. a low-budget operation, is run
and programmed by the state Edu-
cational TV commission. Stations
are owned by local school boards,
state universities and nonprofit com-
munity groups. Fach station has its
own video-tape recorder to help dis-
tribute lessons throughout the state.
Next on the list for an ETV installa-
tion is Orlando, channel 24.

R-E Author Passes

Ralph W. Hallows, who between
the years 1946 and 1950 wrote the
column “European Report” in this
magazine, has died in England at the
age of 77. Major Hallows also, under
the penname “Diallist,” conducted
the feature “Random Radiations” in
the British magazine Wireless World
for over 25 years. He was the author
of articles in this magazine and other
magazines, and author or co-author of
several books on radio and radar.

Too Much Soap in Your Ears?

It’s not just your imagination—
TV commercials often are louder
than the programs. H. H. Scott, Inc.,
after electronically testing three Bos-
ton TV stations, stated these find-
ings: On 65% of the monitored pro-
grams, commercials were louder—

(Continued on page 16)
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PRETTY
as a picture

...TOUGH
as nails!

Model 641

@

SETTING NEW STANDARDS IN SOUND

THE NEW ELECTRO-VOICE
MODEL 641 AND 634
UTILITY MICROPHONES

Now! An exciting new answer to your most
demanding microphone needs! The Electro-
Voice Model 641 and 634 utility micro-
phones. Handsome new style wedded to
rugged, dependable performance. Looks
good anywhere...sounds great everywhere!

Specify the Model 641 for floor or desk
stand use in school sound systems, tape
recorders or industrial applications. Choose
the Model 634 for custom mounting on
boom or gooseneck in language laboratories,
paging systems or wherever semi-permanent
mounting is required.

Identical except for mounting, the 641 and
634 both feature a precision dynamic element
with remarkable E-V Acoustalloy® dia-
phragm for smooth, peak-free response and
unparalleled reliability despite high shock,
moisture or heat. The generous diameter
plus a high-energy magnetic structure offers
excellent sensitivity for every application.

The precision dynamic element is carefully
“packaged” in modern, unbreakable Cyco-
lac* plastic combined with a satin-chromium
finished, high-density die casting that soaks
up abuse yet stays attractive for years.
Handy on-off switch is included. Choice of
high- or balanced low-impedance models.

In every way these fresh new dynamics set
new standards of appearance and perform-
ance . .. yet the price is surprisingly low!
The result of advanced engineering plus the
most modern and efficient production facil-
ities in the industry ! Make the Electro-Voice
Models 641 and 634 your new standards of
utility microphone excellence, today!

T M. Borg-Warner

s_\\) Model 634

ey

SPECIFICATIONS: Response

70-10,000 cps. Omnl-directional.

Sensitivity -57 db (Hi-Z, ref. 0 db

1 voli/dyne/cm2). Available Hi-Z o
balanced 150 ohms. 641: 5/8”-27 mounting,
6-foot cable with connector at microphone.
$35.00 List. 634: 5/8”-27 thread at back.
6-foot cable coaxial with mounting thread.
$31.50 List. (Normal trade discounts apply).

ELECTRO-VOICE, INC.
Dept, 232E , Buchanan, Michigan


www.americanradiohistory.com

Two outstanding products by the HIDDEN who plan for your future:

\ \ SPRAGUE
S .05 MFD.£10%
J soovoc.

/ T

BLACK BEAUTY®

molded tubular

SPRAGUE

e

- k4

y
‘o

' ORANGE DROP®
dipped tubular

TWO GREAT TUBULARS ... TAKE YOUR CHOICE!

(£ 10% Capacitance Tolerance is standard at no extra cost)

Sprague Difilm Capacitors can’t be beat! Dual-dielectric con-
struction combines the best features of both Mylar® polyester film
and special capacitor tissue. And for additional reliability, Difilm
capacitors are impregnated with Sprague’s HCX®, a solid impreg-
nant which produces a rock-hard capacitor section—there’s no wax
to drip, no oil to leak!

. BLACK BEAUTY Molded Tubulars are actually low-cost versions of
the famous Sprague high-reliability capacitors used in modern
military missiles. They’re engineered to withstand 105°C (221°F)
temperatures . . . even in the most humid climates! And their tough,
molded phenolic cases can’t be damaged in handling or soldering.

ORANGE DROP Dipped Tubulars are the perfect replacement for
radial-lead capacitors now used by leading manufacturers of TV
sets. Leads are crimped for neat mounting on printed wiring boards.
Extremely small in size, they’ll fit anywhere, work anywhere. And
they’re double-dipped in epoxy resin for extra protection against
moisture.

The “Hidden 600" are Sprague’s 600 experienced researchers
who staff the largest research organization in the
electronic component industry and who back up the efforts
of some 8,500 Sprague employees.

Get your copy of Catalog C-614 from

any Sprague distributor, or write ®
Sprague Products Co., 81 Marshall
Street, North Adams, Massachusetts.

THE MARK OF RELIABILITY

e WORLD'S LARGEST MANUFACTURER OF CAPACITORS
14
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looks innocent...but this chassis has a “tough dog”* repair problem

*no picture —raster okay —sound distorted

you may be able to solve the \ ;;
trouble in an hour or more......Or you can do it in minutes A\ &.;&0 % _9"\5
A & 2

W

Q e w

= e -2

With a PHOTOFACT® Folder by your side,
the job takes just minutes. You use the Tube
Placement and Tube Failure Check Charts
(found in every PHOTOFACT TV Folder)
and test the Video, AGC and IF tubes—they
check okay. Adjusting the AGC control pro-
duces a weak picture, but the contrast con-
trol has no effect.

Referring to the Standard Notation Sche-
matic, there is a normal waveform at the
Video grid. There is a weak signal at the
plate. Voltages are high. In just minutes,
you’ve pinpointed the trouble. When com-
paring resistance with the handy chart, rotat-
ing the contrast control varies the reading,
but you find it’s high. The answer: A cold
solder joint at the center of the control.
Trouble solved—in just minutes—with
PHOTOFACT!

YOU EARN MORE DAILY when you
have PHOTOFACT at your fingertips.
It's your time-saving troubleshooting
partner for everything that comes into
your shop. Just reach for the easy-to-
find PHOTOFACT Folder you need for
any model. It provides everything you
want—complete, uniform, authoritative.

You get: Famous Standard Notation
Schematics packed with all the service
details you need; full Photo Coverage
ofall chassis views; Complete Replace-
ment Parts Lists; Tube Placement Dia-
grams; full Alignment Instructions;
actual Waveform Photos; CircuiTrace®
for printed boards; Alternate Tuner
data; Terminal ldentification and Con-
nections; Disassembly Instructions

(including auto radio removal); Field-
Servicing Notes; Dial Cord Stringing
Diagrams; Changer and Recorder "*Ex-
ploded Views"—plus dozens of other
great features.

Own the complete PHOTOFACT Li-
brary—so you can instantly put your
hands on all the quick help you need
for any job on your bench! If you're
not now a PHOTOFACT Library owner,
you're more than paying for it in the
time you lose every day. So take the
right step totime-saving, profit-building
servicing—see your Sams Distributor
for details on an Easy-Buy PHOTOFACT
Library and Standing
Order Subscription—or
send coupon today!

SEND
COUPON

FREE

OWN YOUR PHOTOFACT LIBRARY
THIS EASY-BUY WAY

More than pays for itself from the first day you put
itinto your shop! Now available to you on a Special
Easy-Buy Deal: e« NO INTEREST ¢ NO CARRY-
ING CHARGES o ONLY $10 DOWN ¢ UP TO
30 MONTHS TO PAY. And you get FREE file
cabinets with your PHOTOFACT Library--so you
have all you need for time-saving, money-making
service work right at your fingertips. Get the
PHOTOFACT Library details today.

START A STANDING ORDER SUB-
SCRIPTION TODAY —Keep up with the
rapidly-increasing current model output!
See your Sams Distributor or send coupon
now for full details.

1963 15

FILE
CABINETS

HOWARD W. SAMS & CO., INC.
Howard W. Sams & Co., Inc., Dept. 6-B3 i
4300 W. 62nd St., Indianapolis 6, Iindiana (
~] Send full information on Easy-Buy Plan ®

[0 Enter my Photofact Standing Order Subscription

My Distributor is:

Shop Name = .

Attn.____

Address___ _—

City Zone State

e e e

FEBRUARY,
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Available from all authorized ARCO distributors

» Electrolytic

- CTM 3410

DAOMFD 350 WNIX
AOMFD 350 WNDX
~OMFD 25 WVX

-,

Areolytic®
=  CTA-1435 +
— 20 MFD. 450 Wv.D.L. 4

Arecolytic”

1401 Values...The largest
selection of exact replacement
twist-mount & tubular electrolytics

B 99.99% high purity aluminum foil electrolytics at no extra cost! ® Choose from
stock any single, dual, triple or quadruple capacitance — voltage combination for
replacement in television, radio, and other electronic equipment B Made to with-
stand high ripple and high surge voitages B Designed for 85°C high temperature
operation M Greater shelf and operating life because only premium grade ingredients
are used M Built and tested to meet EIA Specification RS-154 8 Individually pack-
aged with mounting plates for your convenience B Unconditionally Guaranteed.

Ancn ELECTROLYTIC DIV'IS_'ION
electronics inc.

Community Orive, Great Neck, New York e HUnter 7-0500
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(Continued from page 12)
59 to 78% . On 20% the volume was
the same, and on 15% the commer-
cials were softer.

Spurred by more than 55 com-
plaints monthly, the FCC requested
the TV industry and the public to
furnish the commission, before Jan.
28, facts to help shape regulations to
relieve the situation. “Loud commer-
cials” stated the FCC, *“are not only
contrary to the public interest, but
. . . to the self-interest of broadcasters
and advertisers.”

Solid State Laser on Sale
General Electric Co. has an-
nounced prices on research samples
of gallium arsenide lasers—the new
| semiconductors that emit light when
stimulated with a current of elec-
tricity. The new light-emitting diodes

S
i
/1\

*+

=

| The new gallium arsenide laser.

are priced at $130 for the nonco-
herent type, and $1,300 for the co-
herent laser. Very heavy currents are
applied to the diodes, causing them to
emit a beam of infrared light—with a
wavelength of about 8,400 angstroms
—from the junction plane edges.

Underwater Doppler Radar
Guides Surface Vessels
An underwater Doppler naviga-
tor, similar in action to the radar for
planes described in the May 1962
issue of Radio-Electronics, page 8.
has been developed by Janus Prod-
ucts, Inc., of Syosset, N. Y. The de-
vice, like its airborne counterpart,
will provide the surface vessel or
submarine with information on its
true velocity and distance as well as
its drift angle. Used with a standard
marine compass, it informs the navi-
gator instantly of his true heading and
position. The radar uses an ultrasonic
sonar wave instead of radio waves,
to produce the echos from the bottom
that give the information as to its
rate and direction of travel.

Niels Bohr Dies
Prof. Niels Bohr, world-re-
nowned atomic physicist, died Nov.
18. In 1913, Prof. Bohr discovered
the role of the quantum in the struc-

ture of the atom, launching a life-
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Find it and Fix it in 14 the time!

EASILY SOLVES “TOUGH DOGS"...INTERMITTENTS ... ANY TV TROUBLE

oaszoutan

viewa :
v
o j0ve TRLEVIBION ARSL =

& "L TELEVISION
1076 BLACK & WHITE AND COLOR

By Easy Paint-fo-Point Signal Injection, You see the Trouble SIMPLIFIES COLOR TV SERVICING, TOO

on the TV Screen and Correct jt—Twice as Fast and Easy!

Simplified technique stops lost hours never recovered on
“‘tough dogs’’, intermittents, and general TV trouble-
shooting. This one instrument, with its complete, accurate
diagnosis, enables any serviceman to cut servicing time in half
.. .service more TV sets in less time . . .satisfy more custom-
ers...and make more money.

With the Analyst, you inject your own TV signals at any time,
at any point, while you watch the generated test pattern on
the picture tube of the television set itself. This makes it quick
and easy to isolale, pinpoint, and correct TV trouble in any
stage throughout the video, audio, r.f., i.f., sync and sweep sections
of black & white and color television sets—including intermit-
tents. No external scope or waveform interpretation is needed.
Checks any and all circuits—solves any performance problem.
Gives you today’s most valuable instrument in TV servicing—
proved by thousands of professional servicemen cverywhere.

Available on Budget Terms. As low as $30.00 down. Net, $29995

& “
oLy ﬁ Munson

ANALYSY

ANALYST

Enables you to troubleshoot and
signal trace color circuits in color
TV sets, or facilitate installation.

Generates white dot, crosshatch
and color bar patterns on the TV
screen for color TV convergence
adjustments.

Generates full color rainbow dis-
play and color bar pattern to test
color sync circuits, check range
of hue control, align color de-
modulators. Demonstrates to
customers correct color values.

Time-Saving, Money-Making Instruments Used by Professional Servicemen Everywhere

s

Model 700 Dyna-Quik _ Model 440 CRT

Model 960 Transistor
Radio Analyst

Model 360 V O Matic
Automatic VOM

Mode!l 375 Dynamatic

Automatic VTVM Rejuvenator Tester

Tube Tester

BaK MANUFACTURING C€O.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. + CHICAGO 13, ILL.

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.

Export: Empire Exporters, 253 Broodway, New York 7, U.S.A.

See Your B&K Distributor
or Write for Catalog AP20-E

K,
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EASY, ECONOMICAL, SURE

way to

LEARN ELECTRONICS

Gernsback's Basic Series Books

—

BASIC

RADIO
COURSE | /0

Iy |
e . /
BASIC BASIC
RADIO TV
COURSE COURSE

Learn radio in this easy-
to-understand, easy-to-read
book. A perfect way to
start your electronics ca-
reer. P10+—$4.10

basic
VUL

courset

by Dromatd 71 e

_ Mg P

BASIC
AUDIO

COURSE

Audio high-fidelity systems
from pre-amp to speaker.
How and wK,v audio sys-
tems work. F#66—82.75

Television as it is today.
An excellent first reader
in television electronics
science. 2£105—$4.10

BASIC
INDUSTRIAL
ELECTRONICS
COURSE

Just out! Breaks down
complex industrial equip-
ment into familiar devices.

#109—5$4.10

|

Py Ty Ty TS

BASIC
TRANSISTOR
COURSE

THE book on transistor
fundamentals. Must read-
ing for electronics-minded
men. #111—-84.10

//"\

x4

BASIC
MATH COURSE
FOR
ELECTRONICS

Takes math out of the
dreary textbook world and
into the exciting Electron-
ics Age. #100—$4.50

Buy Now From Your Electronic Parts Distributor

or Fill Out Coupon:

wescccccccccce=10-DAY EXAMINATION ceccccccccccccea

104 [ 66
O 105 [ 109

Gernsback Library, Inc.
154 W. 14th St., New York 11, N. Y.

O 111 g 100

Remittance Must
Accompany
Order

Address:

City: conrrcmnnininecinnreeeenn SHATE e,

0000000000000 00000r00Pe0rte0 0000000008000 0e0lnotRIBTIIIIILY

Enclosed is $.iveerrcrrierremmannnnns

23RE
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| long study that paved the way for
] present-day knowledge of the atomic
nucleus.

In 1922, Professor Bohr re-
ceived the Nobel Prize in physics for
“studies on the structure of atoms
and the radiation emanating from
them.” He is responsible for the
founding of the Institute of Theo-
retical Physics in Copenhagen.

R-E Readers Invited

The French Fédération National
| des Industries Electroniques invites
readers of RADIO-ELECTRONICS to
visit the Sixth International Exhibi-
tion ot Electronic Components in
Paris, one of the world’s largest, at
the Parc des Expositions, Porte de
Versailles, Feb. 8—12, 1963. Show a
copy of this issue of RaDIO-ELEC-
TRONICS to a hostess at the visitors’
desk (Service d’Accueil du Salon)
and she will give you a complimen-
tary ticket to the exhibition.

SR OO M 10 m M T

CALENDAR OF EVENTS

9th National Symposium on Reliability and Quality
Control, Jan. 21-24; Sheraton Palace Hoiel, San
Francisco, Calif.

12th Southwestern Electronic Conference (SWELCON),
Jan. 27-31; Baker Hotel, Dallas, Tex.

4th Winter Convention on Military Electronics, Jan.
30-Feb. 1; Ambassador Hotel, Los Angeles, Calif.

Pacific Electronic Trade Show; Conference, Feb. 4=10;
Statler Hilton Hotel; Show, Feb. 7-10; Shrine Expo-
sition Hall, Los Angeles, Calif.

Washington High Fidelity Music Show, Feb. 8-10;
Shoreham Hotel, Washington, D.C

6th International Exhibition of Electronic Components,
Feb. 8-12; Paris (Porte de Versailles), France

3rd Quantum Electronics Congress, Feb. 11-22;
Unesco House and Parc de Exposition, Paris France.

International Solid State Circuits Conference, Feb.
20-22; Sheraton Hotel and University of Pennsylvania,
Phllad=lphia, Pa.

International Sound Equipment Exhibition, Mar. 7-12;
Palais D'Orsay, Paris, France.

Symposium on European Markets for Electronic

Products, Electronic Industries Association, Mar. 19;
Statier Hilton Hotel, Washington, D. C

| Electronics Industries Assoc. Spring Conference, Mar.
20-22; Statler Hilton Hotel, Washington, D. C

I N T N T CRTL T " [T i

90° Color Tube Delayed

RCA, in a telegram to manufac-
turing customers, reported that, due
to technical difficulties encountered
during pilot production, the new 90°
color tubes expected about the begin-
ning of the year would be held up for
approximately 9 to 15 months. While
RCA did not specify, rumors were
that the difficulties were with color
registration and convergence at the
edges of the tube.

RCA Spokesmen -expect that
sales of color TV will run to more
than 400,000 sets in 1963.

Some manufacturers were spec-
ulating on the possibility that, when
RCA gets ready to deliver the tube,
it may come out in rectangular rath-

I er than in round form. END

RADIO-ELECTRONICS
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To assure ADVANCEMENT or to
turn your hobby into a new and
PROFITABLE CAREER i1n the fast

orowing field of ELECTRONICS

Qualify for Higher Pay

You must be trained to qualify for higher earnings
and advancement. Whichever branch of Elec-
tronics you select, you’ll find that NRI training
is the time-proved way to get into this interesting
and fast growing industry.

Training Equipment Included

When you learn Electronics through NRI you use
scientifically developed “learn-by-practice” meth-
ods. At no extra cost, NRI sends special equip-
ment that gives actual experience, makes theory
you learn come to life in an easy-to-grasp, inter-
esting manner. You perform a wide variety of
experiments working with basic circuits and com-
ponents. All equipment is yours to keep.

Oldest and Largest School

For nearly half a century, NRI has featured Elec-
tronics training, progressing from Radio and Tele-
vision servicing and communications to Industrial
and Military Electronics. As the oldest and largest
home-study school of its kind, NRI can supply
training at reasonable cost. Monthly payment
plans. Take the first step toward a successful
career now. Mail postage-free card. Get NRI
CATALOG without cost or obligation. National
Radio Institute, Washington 16, D.C.

you should 1nvestigate
the NRI Home-Study

Courses 1n Industrial

Electronics, Radio-1V
Servicing, Radio-TV

Communications . « .

immediate and growing need for trained Technicians in many branches of
Electronics. In fact, four to seven trained Technicians are needed for
every graduate engineer. Better than average jobs await you in the fast
growing industry of the 1960’s . offering high pay and prestige,
interesting work and a bright future. Join the thousands of NRI graduates
who have benefited from career opportunities in this Electronic Age.
Mail the postage-free card today.

Turn Page for Facts on NRI Courses

o e— — — — " - — — — — — — e — e

Cut Out and Mail—No Stamp Needed
[ - M“ﬁh
LT amiona santo psmrrors (el y maging|

Please send me your Electronic, Radio-TV catalog with- d f \v
| F|e\ 0 \

out cost or obligation. I am interested in course checked
below. (No salesman will call. PLEASE PRINT.)

[J FCC License

O Mobile Communications

[J Industrial Electronics
O Radio-TV Servicing
[ Math for Electronics
O Communications (Complete)

O Aircraft Communications

[J Marine Communications

Name Age_

I CEDS E SE Seer S S S S A S S -

Address. _— _ I - -

City_ __ Zone State.

I ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
I Approved for Veteran's under Korean Gl Bill
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PICK THE CAREER YOU WANT

IN THE WONDERFUL FIELD OF ELECTRONICS
TRAIN AT HOME WITH THE LEADER

INDUSTRIAL ELECTRONICS

Prepare for a career as an Elec-
tronic Technician in industry,
business, government, the mili-
tary, with this NRI course in
Electronics—Principles, Prac-
tices, Maintenance. Computers,
telemetry, automation, missiles,
rockets all employ the same
basic principles . . . and that is
what this NRI course stresses
with illustrated lessons, special

training equipment.

TV-RADIO COMMUNICATIONS

“'fn the NRI Communications
course you get actual experience
as NRI prepares you for your
choice of Communications fields
and an FCC License. Com-
mercial methods and techniques
of Radio and TV Broadcasting;
teletype; facsimile; microwave;
radar; mobile and marine radio;
navigation devices; FM stereo
multiplexing are some of the
subjects covered. You work with

special training equipment.

4l SEE OTHER SIDE K

TELEVISION-RADIO SERVICING

(INCLUDES COLOR TV)
NRDI’s time-tested course in

Servicing not only trains you to
fix radios, TV sets, hi-fi, etc.

but also shows you how to earn
spare-time money starting soon
after enrolling. Fast growth in
number of sets, color-TV, stereo,
means money-making oppor-
tunities in your own spare-time
or full-time business or working
for someone else. Special train-
ing equipment included.

FCC COMMERCIAL LICENSE

FIRST CLASS
PERMIT
NO. 20-R
(Sec. 34.9, P.L&R)
W ashington, D.C.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY

ok
mNuﬁonul Radio Institute

3939 Wisconsin Avenue
Washington 16, D.C.

C——

For men with Radio-TV expe-
rience who want to operate or
service transmitting equipment
used in broadcasting, aviation,
marine, microwave, facsimile or
mobile communications. A Serv-
ice Technician is required by law
to have an FCC License to work
on C-Band, other transmitting
equipment. From Simple Cir-
cuits to Broadcast Operation,
this new NRI course trains you
quickly for your Government
FCC examinations.

ALSO: Special courses in Mobile Communications; Aircraft
Communications and Guidance; Marine Communications;
Math for Electronics.

Today, a career in Electronics offers unlimited oppor-
tunity. Job counselors advise, “For an interesting
career, get into Electronics.”” The National Associ-
ation of Manufacturers says, “There is no more in-
teresting and challenging occupation in American
industry.”

When you train for a career in Electronics through
NRI home-study methods your home becomes your
classroom, and you the only student. You pick your
own study hours, study when you want, as long as
you want. No need to give up your job or go away to
school. And there are no special requirements of pre-
vious Electronics experience or education. Train
with the leader. Your NRI training is backed by
nearly 50 years of success. Mail the postage-free
card. National Radio Institute, Washington 16, D.C.

{ MAIL POSTAGE-FREE CARD NOW
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orrespondence

Letter from the Editor

Dear Readers:

Your Service Editor wishes to
apologize for the error in the article
“Use Your Scope” on pages 68—73 of the
December issue. During one of his oc-
casional flashes of stupidity, he gave the
figures for peak voltage when what he
actually meant was peak-to-peak voltage:
1.414 instead of 2.828, which is correct.
The correct formula for this is, as he very
definitely knows now, peak-to-peak volt-
ages — rms voltage multiplied by 2.828.
He has promised to watch out for this in
the future. (Only the fact that another
writer, in the same issue of another lead-
ing electronics magazine, made exactly
the same error, saved him from some
very drastic action by the Editor!)
Service Editor Jack DARr
Rabpio-ELECTRONICS

We Were Hypnotized
Dear Editor:

The article in December 1962
(page 48) on an clectronic switch for
automobile starting illustrates part of
the difficulty of our modern age, where
complexity for the sake of complexity
has become almost a rule. The sole pur-
posc of three transistors, sundry resis-
tors, capacitors and a heat sink is to
switch the ignition coil from the regular
battery to an auxiliary battery when the
starting motor is actuated. This could
be done much more simply by using
a single-pole double-throw electrome-
chanical relay.

The relay would be less expensive,
a scparate quick-start switch would not
be necessary; problems of insulation,
space, mounting and motor heat would
be reduced, and the system could be
uscd for 6-volt or 12-volt cars with
either positive or negative grounds.

A more general use of Occam’s
razor is indicated. PauL L. EsMAY
Custer, S. D.

[Apparently we were hypnotized
by the glamor of electronics. The idea
of a relay did not even occur to our
Associate Editor, who installed it and
tested it for a week, and even went to
extra trouble to modify his negative-
ground circuitry to work with the
equipment. An engineer friend, just
after World War I1, complained that the
glamor of electronics was so great that
he had extreme difficulty persuading
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manufacturers that honest iron and cop-
per were still useful. Possibly the tran-
sistor is introducing a new semiconduc-
tor glamor age?—Editor]

Another Solution
Dear Editor:

Reading in the December issue the
description of a device under the title
“Start Your Car Fast” (page 48), I was
fascinated by the simple, yet so efficient
idea. In fact, after analyzing the circuit

" ] lenmioN
I—o‘ O-
IGNITION |3 C,_‘ e e o
|SWITCH
PRI SEC

| 4
SILICON
CAR RECT
START |1 NC 2
RELAY. ?—
5 caey| i IGNITION

B 5{ -~ BREAKER
e POINTS
BATT 2V AUX BATT
STARTER
F 1 I

I came to the conclusion that similar re-
sults can be achieved with a circuit even
more simple. How about this one?
Atlania, Ga. S. LiFsHITZ

[Some seven lctters were received
—one of them from Commander
Smithey, author of our first transistor-
ized auto ignition article—supporting
the position ot Mr. Lifshitz and Mr.
Esmay, above. Some showed diagrams,
and others would have been happy with
a simple manual switch.—Editor]

What Kind of License?
Dear Editor:

Several years ago, when I was an
officer of ESFETA (Empire State Fed-
eration of Electronic Technicians Asso-
ciations), I supported the ESFETA li-
cense bill, as I was led to believe that
the State Education Department was to
participate in the program. Later, I
found this was not to be so, and re-
signed from organized service so that I
could alert independent service techni-
cians.

I am definitely in favor of a good
license law that will raise the standards
of the industry and protect the con-
sumer. But when the law is so written
that a man obtaining his license under
the grandfather clause (without exami-
nation) can become an administrator of
the law and even participate in the
drawing up of examinations, you have a
very inferior law.

I am not against people already in
TV service getting a license under the
grandfather clause, as I know this is the
necessary requirement; but I am against
the law being so written that such a man

can also serve on the board of adminis-

tration.

Another point that should be in-
cluded in any good license legislation is
several grades of licenses. This will pro-
vide an incentive for practicing techni-
cians to keep abreast of new develop-
ments in their field. MELvIN COHEN
Hudson Falls, N. Y. END
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a THORENS
combination
competition

L&

THORENS TD-121
Convertible 4-Speed Turntable
combined with

THORENS BTD-12S 12INCH
Professional Mounted Tone Arm

The TD-121 gives you «ll the main fea-
tures you’ll find in the famous Thorens
TD-124 at a big saving to you! TD-121’s
smooth-running, nonmagnetic table — a
rugged, man-sized table that none of the
lightweights can touch — assures rumble-
free, wow-free performance. You get
Thorens double drive — belt plus idler —
for complete motor isolation. And many,
many more features.

Factory mounted on a Thorens arm board,
the BTD-12S tone-arm is an outstanding
example of Swiss precision craftsmanship.
Thorens engineers came up with an ex-
clusive cueing device that saves records,
protects costly high-compliance cartridges.
And, although compact, the BTD-12S
gives you less than 0.5°/inch tracking er-
ror — better than many 16” arms!

Why settle for less than the best? Go to
your franchised Thorens dealer. See, hear,
and compare this combination with any
others. We're sure you'll end up with a far
better music system and have the proud
knowledge you own the best — Thorens.

TD-121 —$85 ner. BTD-12S — $50 net.

ELPA

THORENS :;}“(3 DIVISION

ELPA MARKETING INDUSTRIES, Inc.
New Hyde Park, N. Y
Canada: Tri-Tel Associates Ltd., Willowdale, Ont.
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NEW ADVANCED GENEXA. PURPOSE
5” OSCILLOSCOFE #427

Kit $69.95 Wired $109.95

Vertical amplifier with 3 pust-pall stages, direct
coupled throughout; 4-position, frequency-com-
pensated V input attenuator; internal calibrating
voltage. Recurrent sweeps fmT 10cps-100kc in
4 overlapplng ranges; choice of int. +, —,
60cps, or.ext. sync fully autamatic sync. opera-
tion; full retrace blanking. I+tensity, focus and
astigmatism contrals on panzi, Sharp, clean,
non-blooming trace. Instantaresss, drift-free po-
sitioning. Convenient direct plate connections.
V amp: 10mv p-p/cm sens.; lad dc-500kc, —6db
at 1mc; 1 meg injut Z, H arp: 0.5V p-p/cm
sens.; 2cps-450ke flat response: 10 meg input Z.

s e
ave Yhive - meminsve

AC VIVM & AMPLIFIER #250

Kit $49.95 Wired $79.95

Highly sensitive, reliable AC VIVM & wideband
amplifier. Measures 106 microvolts to 300V in
12 ranges; 10c-600kc ==0db response, 10 meg-
ohms input impedance, 3% accuracy. Wide-
band amplifier switch-controlled for external use:
8c-800kc response, 5VRMS output, 5K ohms out-
put impedance, gain contro!l, noise —40db.
Frame-grid triode cathode follower input circuit,
freq..compensated input atteruator, cathode cir-
cuit attenuator. Regulated power supply.

AC VTVM #255 Kit $44.9% Wired $72.95
All the precise VTVM facilities of the #250 less
external use of the wide-bana amplifier.

*Formerly designated as #260,

AC VOLT-WATT METER #261*
Kit $49.95 Wired $79.95

AC voltmeter & load-compensated audio watt-
meter of unique quality. Measures AC voltages
from 1mv to 1000V in 11 rangss, power from
.015mw to 150W in 7 ranges, across standard
loads from 4 to 600 ohms. Tapped power resistor
load (4, 8, 16 and 600 ohms) handles up to 8OW
on 8 ohms and 40W on other {aps: Switch to
external load up to 150W. Meter automatically
compensated for any load selected, internal or
external, to provide single watt scale.

VACUUM TUBE VOLTMETER #222
Complete with exclusive dual-purpose Uni-Probe®
(U. S. Pat.)

Kit $27.95 Wired $42.95

Entirely electronic, direct reading measurement
of resistance, and AC & DC to 1500V in 5 ranges.
May be calibrated without removal from cabinet.
Complete electronic overload protection, plus
fuse. 1% precision ceramic resistors. Exclusive
AC/DC Uni-Prcbe® selects DC or AC-Ohms. DC
voltmeter input impedance 11 megohms, accu-
racy *=3%. AL voltmeter input impedance 1
megohm, accuracy +5%. Ohmmeter 0.2 ohms to
1000 megohms in 5 ranges.

IN-CIRCUIT CAPACITOR TESTER #8955
Kit $19.95 Wired $39.95

Tests capacitoss in the circuit without unsoider-
ing. Checks for shorts, (even in the presence of
as little as 1 ohm shunt resistance). Checks open
units (as littie as SMMF in the circuit). Measures
capacitance with *10% accuracy between 0.1mf
and 50mf. Measures RC product, convertible into
dissipation or power factor. Utilizes electron-ray
tube EMB84/6FG6 with sharp bar pattern. Line
adjust contro} permits maximum sensitivity re-
gardless of line voltage variations,

TRANSISTOR & CIRCUIT TESTER #680
Kit $25.85 Wired $39.95

Measures ICEQ, ICBO & DCB directly, ACS in-
directly, withoat charts or special settings—
plus all dc volts, currents & resistances needed
to service transistor equipment. Battery powered.
50uh, 312" face meter movement provides sensi-
tivity & scale length necessary for accuracy.
Built-in 20,0000V VOM facilities free your other
test equipment,

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M,
Export Dept., Roburn Agencles Inc., 431 Greenwich St., New York 13
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Extra-Low
Ripple
6 & 12 vOLT
BATTERY ELIMINATOR & CHARGER #1064
Kit $45.95 Wired $54.95

Heavy-duty 2-ranges for operating any mobile
radio & transceiver including transistor or “‘hy-
brid” types. Also usable as charger for either
6 or 12 volt batteries. Variable transformer pro-
vides continuous output adjustment. 2 meters
simultaneously observe output voltage and cur-
rent. Ratings: 0-8V: 10A continuous, 20A inter-
mittent; 0-16V: 6A cont., 10A interm, AC ripple:
0-16V range: 0.3% @ 2A, 1% @ 6A. Heavy-duty
sellenium rectifiers, & automatic reset overload
relay.

METERED VARIABLE
AUTO-TRANSFORMER AC BENCH SUPPLIES

#1073: 3A rating Kit $35.95 Wired $47.95
#1078: 7%2A rating Kit $42.95 Wired $54.95
For study of components under varying line condi-
tions. Delivers any voltage up to 140VAC with
linear variation of output throughout entire
range. Smooth rotary brush-tap controlled by
panel dial,Highly efficient variable toroidal core
design, Auto-transformer. No waveform distortion
or voltage drop from no-load to full load. Sepa-
rate output ammeter & output voltmeter,

TUBE TESTER ADAPTOR #610
Kit $5.95 Wired $11.95

Adapts EICO models 625 or 666 tube testers for
testing the following new tube types: nuvistor
5 pin; nuvistor 7 pin; novar; 10 pin miniature;
compactron; 12 pin, Included are roll-chart sup-
plements for both 625 and 666 models,

EICO ELECTRONIC INSTRUMENT CO., INC.
3300 NO. BLVD,, L.I.C. 1, N. Y.

] EICO, 3300 N. Blvd,, L.1.C. 1, N.Y. c-2 |
| O Send free 32-page catalog & |
1 Distributor's name. |
| . O Send Free schematic of Model No. |
|‘§ [J Send new 36-page GUIDEBOOK TO HI-F| |
'; for which | enclose 25¢ for postage & handling. |
|§ Name ... I
IE Address ... S |
1Qcity ... Zone ... State............. i

O o i e e e |

Over 2 MILLION EICO instruments in use.
Most EICO Dealers offer budget terms.

RADIO-ELECTRONICS
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Radio-Electronics

Hugo Gernsback, Editor-in-Chief

HUMAN ELECTRONIC TRANSMITTERS

... Doctors Will Soon Treat Patients by Remote Control . . .

N THE early 30’s, Dr. K. Ogino and Prof. Dr. Hermann
I Knaus published their epoch-making discoveries on what

is now known as the “rhythm of sterility and fertility in
women.” Before 1930, it was widely held that fertitization
can occur at any time. Not so, stated the Ogino~Knaus team.
Only if intercourse took place shortly before, shortly after or
during ovulation—the monthly release of the female egg—a
period of at most three days, could conception occur. As a
rule, women would remain sterile at all other times during the
menstrual cycle.

It was also found that at the exact time of ovulation the
woman’s temperature increases slightly, about 0.4°F. Most
women, however, are not aware of this, nor do they feel the
onset of ovulation.

Last November a new and very practical electronic fea-
ture of ovulation detection was announced by the Human
Factors Society in New York, a professional organization
of engincers, psychologists, researchers and other scientists.
They work on various systems and equipment that people can
operate most effectively.

Dr. Alvin Singer, of the American Electronic Labora-
tories of Colmar, Pa., reported a new device to the society:
an improved electronic temperature recorder. It is a miniature
transmitter mounted on the rim of a pessary (a pessary is a
device worn in the woman’s vagina, usually as a support for
a weak or displaced womb). It does not interfere with ovula-
tion or menstruation. Because of recent miniaturization, the
electronic transmitter, with its temperature device and a tiny
battery that lasts a year, is in fact much smaller than the
pessary itself. They cause no discomfort to the woman
wearer.

As Dr. Singer described it, the woman’s internal tem-
perature is broadcast continuously on a short-wave fre-
quency. The signal is picked up by a nearby receiver. Then a
steady recording of the basic temperature is made. When
ovulation occurs, the temperature rises slightly. The recorder
can then automatically sound an aural signal or alarm, no-
tifying the woman of the exact time when ovulation occurred.

Dr. Singer also stated that in cases of difficulty in fer-
tilization, a couple could be advised to have intercourse at
the start of ovulation, the best time to achieve pregnancy.

He also reported that if intercourse takes place at the
moment of ovulation, the chances for creating a male child
increase by a factor of 3. On the other hand. intercourse 12
to 24 hours hefore ovulation will greatly increase the chances
of begetting a female child.

Some scientists, however, have some reservations on
this method of sex determination.

The Electronic Patient

In our present economy, there is a serious shortage of
doctors. It is an almost impossible problem for doctors to
visit all bedridden patients in person. It takes no great im-
agination to project this situation into the year 2000. If doc-
tors were to continue in their present routine, it is patent
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that they could not possibly visit one in ten patients. The re-
sult: an increase in deaths due to the impossibility of treating
patients in time.

What then is the solution? Last July the present writer
published this account of his opinion:

Long before the end of this century, electronic tech-
niques will have changed doctors’ routines; they will have
completely revolutionized our present concept of doctor—pa-
tient relations.

This is the way we foresee the great change. The com-
ing revolution is based on two important recent electronic
developments and breakthroughs: microminiaturization and
millimeter waves.

In the future, doctors will equip their patients with a
medical wrist band that looks somewhat like a present-day
wrist watch. Completely transistorized. It is in reality a radio
transmitter which automatically sends out impulses every
half hour. These are then recorded on a microtape at the
doctor’s office or his laboratory.

This is what the mediwristrecorder does: Every 30 min-
utes, it gives the patient’s heartbeat. On the hour or half hour,
the patient places his hand with the recorder over his chest,
to transmit the rate of respiration, too. If breathing is la-
bored, or if there is coughing, these facts are faithfully re-
corded. Temperature is recorded at the same time. Before
2000 a.d., it will be possible for a patient to transmit a good
electrocardiogram, as well as an electroencephalogram, via
the mediwristrecorder, too, simply by placing it in various
positions on the body. Without going into too many medical-
electronic technicalities, there will be many other tests, such
as blood tests, blood pressure and allergy tests that can be
made for various illnesses by using special wristrecorders.

You may ask, “How can such a small wristrecorder
make such a multiplicity of tests and transmit them at a dis-
tance?”

The answer lies in one word: microminiaturization. It is
possible right now to make transistors and other electronic
components so small you need a microscope to see them.
Hence we will soon have an incredible array of instrumenta-
tion in a cubic inch of space.

With the fully microminiaturized mediwristrecorder, the
doctor can treat dozens of patients, often without leaving
his office. He will make his rounds of calls not in person, but
over the phone. After looking at a patient’s radio-transmitted
record, he will know exactly how to treat and prescribe for
him. Of course, if the patient becomes seriously ill, the doctor
will go 10 his bedside in person. But the point is that rarely
will too many patients urgently require a personal visit at
the same time.

Using millimeter waves, it is possible to have various
frequencies, one for each patient. If that proves impractical,
each wrist transmitter can be equipped with a timing device
so that it transmits its signals only on certain periods of each
hour. Thus if a doctor has, say, ten electronic patients, each

(Continued on page 114)
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imagination
plus

Plus what? Specialized service
on auto radios, fixed-price
policy, accessible location,

low rent —these add up to
success in servicing

$7.95

EXCEPT  CABRLAC

COMPLETE!

: INCLUDES PRRTS A0 LIBOR

United Radio and this sign sit
right on a 4-lane thoroughfare.

THERE HAS BEEN NO REALLY NEW METH-
od of selling radio-TV service since the
fad of service contracts ended with pub-
lic disgust. But a short time ago I did run
across a really new idea—a small con-
cern called United Radio. Doug Smith,
the owner of United Radio, is a young
man full of imagination, foresight and a
desire to get ahead.

Instead of merely flinging his doors
open to the public and waiting for cus-
tomers to rush to him, Doug investigat-
ed, sought advice and constantly poured
fresh ideas into his business. Now he can
complete effectively with shops several
times his size. Doug puts it: “I offer
something no one else does. That means

* Photos by Russ Flaugher.

that I reap bigger dividends and my cus-
tomers receive better service.”

What’s so unusual about Doug’s
business? Top on the list is specializa-
tion. He repairs only American car ra-
dios. Second, he repairs any American
car radio, regardless of the trouble, for
$7.95. Cadillac is the one ecxception.
Third, he issues a written, 30-day un-
conditional guarantee with each repair
job. This means that any trouble that
develops within the 30-day period will
be fixed at absolutely no cost to the cus-
tomer.

Read on and you will see that this
is not the crazy harebrained scheme it
sounds, but rather a well planned and

Doug’s shop. Notice its compact efficiency.

S mes ROk
. W M‘f" ugu.ﬁ )_‘,D-Q” iton il

oagies woiel

By JACK L. BRAYTON®

successful method of conducting a serv-
ice business without the usual harass-
ments of not having standard pricing, of
dealing with people who can’t under-
stand why the service bill is $20, of deal-
ing with people who have no concept of
what overhead is, and last, but far from
least, of dealing with people who want
something for nothing.

Imagination first

His reply to the question of how he
got started: “When I first got the idea,
I didn’t have any information to back
me up and, of course, no reference ma-
terial. All I had was an idea which I
thought to be good.”

Having only the idea and some in-
expensive equipment as assets, Doug
rented what used to be the office of a
construction firm well off the main
streets in East Lansing, Mich. A very
poor location in every respect, but the
rent was only $10 a month and, since
Doug only intended to deal with car lots
in his first experiment, the poor location
didn’t matter very much.

After setting up shop and establish-
ing an arbitrary price of $5.75 for the
complete repair of any American car
radio, Doug solicited the local used-car
lots. With 48 in the immediate area, he
had no trouble getting a small volume
of radios. The next 90 days Doug spent
collecting data on the cost of parts per
radio, number of radios serviced under
the guarantee and the time consumed in
the repairs.

“From a profit point of view,”
Doug says, “these 90 days were fruit-
less. But I learned a great deal from the
data I collected. Also, I learned what
tools and inventory were needed.

“At this point, I teamed up with an-
other guy, John Leavitt. John was good
on promotion and making personal con-
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Having the correct tools
at hand speeds up the
type of work shown here.

tacts with the car lots. Together we laid

out our plans in detail. Now a good lo-

cation became important. Our problems
in selecting the location were:

1. To get it as close 10 as many car lots
as possible.

2. To make it a place ea$ily found by
the general public.

3. To get near a heavy flow of traffic.

4. To get a place that could be driven
into so that bad weather would not
hamper servicing.

5. To pay a minimum rent.

As stiff as these requirements were,
Doug and John found a place that
met them, this time in Lansing, Mich.
Hence. United Radio is presently locat-
ed within a pleasant-looking and pro-
gressive service station. “This is the only
place that met our requirements,” Doug
says, “and gave us these advantages:
1. It's located on a busy thoroughfare

—4-lane, one-way traffic.

2. The car to be serviced can be driven
into the garage in bad weather.

3. An air hoist is available for lifting
the cars to facilitate servicing an-
tennas.

4. Rent is still at an absolute minimum.
5. Business is picked up from the sta-
tion and, of course, vice versa.”

After finding a suitable location,
Doug proceeded (o set up the shop and
John began the advertising campaign.
The advertising consisted of a display
ad once a week in the State News and
the State Journal. Posters were put up
in almost every place that had anything
at all to do with automobiles. Postcards
were mailed. A week of radio advertise-
ments and an attractive sign, and they
were in business.

After the initial promotion, John
left the business and Doug took com-
plete charge. That was the beginning,
but only the beginning. The real work of
making it go still lay ahead.

And now the plus

“Successful operation depends on
four things,” according to Doug.
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1. Top speed and accuracy in servic-
ing.

2. Top-quality servicing to reduce to a
minimum the number of callbacks.

3. A volume of radios.

4. Public acceptance of the idea.

Let us take these things one at a
time and see how he handles them. First
of all, his servicing methods are very
thorough and very exact. For instance,
he knows that the rear mounting nuts of
a radio are either %46 or 3 inch. Both
sizes being on the same wrench, he car-
ries only the open-end wrench with him.
Also, Doug knows that there are only
four main sizes of front mounting nuts
and, therefore, he carries only the 34-,
1146-, 8- and %s-inch deep sockets.

Also carried is a V2-inch deep sock-
et, but it is rarely used. A set of nut
drivers, two sizes of stubby Phillips, one
stubby clutch-head, one stubby flat blade,
and, of course, pliers and side cutters
complete the removal and reinstallation
kit. “By specialization I’ve reduced to a
minimum the tools and inventory re-
quired,” Doug points out. “This, of
course, increases efficiency while re-
ducing the overhead.”

How he does it

Doug explains his service proce-
dure: “After listening to the customer’s
complaint, only a few brief tests are
needed to tell me whether the radio
needs to be removed or may be serviced
in the car.”

“Of course, I check the fuse first. If
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it’s good, 1 check tor power at the hot
side of the lead coming to the fuse. If
there is power at this point, I pull the
set. If the power is not there, then I
continue to check the wiring in the car.

“If the fuse is bad and the set is a
vibrator type, then it’s pulled. The buffer
capacitor and vibrator being the most
common causes, these will be changed
while the customer waits. I never change
one without the other. At first I did, but
found that I had too many callbacks. If
it is something other than the buffer
capacitor and vibrator, the bench pro-
cedure will disclose this very quickly.

“If the set has a blown fuse and is
not a vibrator type, I simply replace the
fuse. The fuse in a transistor-powered
radio is overloaded by as much as twice
its value when the set is first turned on
and for this reason it blows, in many
models, every 5 or 6 months. However,
I always ask the customer to bring it
back if it blows again within a short
period. Incorrect transistor bias can also
cause the fuse to blow in too short a pe-
riod. Of course, there is no charge
when only the fuse is blown.

“If the new fuse blows immediate-
ly, the set is transferred to the bench.

No sound, tubes light

“For this problem, I pull the tubes
in succession, starting at the output, and
listen for a click in the speaker. When I
come to a dead stage, I replace the sus-
pected tube. If sound is not restored, I
remove the radio.
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“With a transistor-powered radio,
you can tell a good deal about it simplv
by turning it on. When you turn it on,
listen for a pop in the speaker. If the
pop is there, the speaker is good and is
connected. Also the set is receiving pow-
er and the output transformer is good.
On the other hand, if the pop is not
heard, the set is not receiving power, or
the speaker is disconnected, or the wind-
ings on the output transformer are de-
fective.

Weak or distorted

“The radio is always removed for
this fault, with onlv two exceptions:
1. If the distortion is caused by a

warped or loose speaker cone.

2. If the set is weak because of a poor
antenna connection. When this hap-
pens, a loud rushing noise is heard.
even on local stations.”

“The reason 1 pull it,” Doug
states, “is that even though it may be
caused by a single weak tube, too often
a weak or distorted radio has a com-
bination of faults that show up only
through a careful stage-to-stage check
of the entire set.

Cutting in and out

“With this complaint 1 check the
power, antenna and the speaker leads.
It this doesn’t reveal the fault, the radio
is removed for a thorough check.

Automatic tuning defective
“In the automobile, I replace only
the relay control tube (12AU7, 12ALS,
etc.). If this does not cure the trouble,
the radio goes to the bench.”
“Certainly these rules are not infal-
lible,” Doug comments, “but they are
the ones I have found most effective
and time-saving. Nor do they cover ev-
ery situation. There are not and cannot
be any completely cut-and-dried rules
for something as flexible and changing
as the service business. But a sound
servicing procedure and policy applied
with judgment will, in the long run, save
time and money. 1 also feel that the
customer is never impressed by a tech-
nician who spends more then a few
minutes checking the radio before he
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These invoices were among
those analyzed to figure costs.

determines if it has to be removed.”

On the bench

When the set goes to the hench for
further troubleshooting, Doug removes
both covers and lays out the schematic
for it. After hooking the battery elim-
inator, antenna and speaker, if re-
quired, to the radio, Doug quickly
checks each stage with the scope. He
always uses the scope for bench checks.

“Although the scope I own is ex-
tremely inexpensive, 1 would be at a
loss without it,” Doug states. “By con-
stantly using the oscilloscope a person
becomes so proficient with it that very
few troubles will elude him. A majority
of the so-called ‘dogs’ become routine
with the scope and a thorough knowl-
edge of its traces. The vibrator, buffer,
transformer and filter can all be checked
accurately.

“A vibrator with burnt contacts or
a high-resistance short in the buffer
capacitor will show on the scope long
before any voltage or current reading
will indicate these faults. With an iron-
clad guarantee such as ours, we have to
spot these possible troubles before they
become actual complaints.”

In most cases, Doug checks the
radio in this wav while the customer
waits, thus allowing him either to re-
pair it on the spot or to give his client
a definite and fairly accurate estimate
of when it will be ready. Even i.f. trans-
formers are replaced while the cus-
tomer waits. provided Doug has them
in stock. He gives three reasons for do-
ing it this way: First, the customer ap-
preciates this kind of service. Second,
the customer has the required $7.95
with him when he brings the radio in,
but tomorrow he may decide that he
has a better use for it elsewhere and the
radio is left in the shop for a long while.
Last, but far from least, space at United
Radio is limited and it is not possible to
store a large number of radios. “And
besides,” Doug says, “the radios under
the bench don’t do either the customer
or myself any good.”

So now you say, “OK, Doug has
a good deal and has solved a lot of the
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problems of servicing such as free esti-

mate, credit, customer relations, etc.

But now let’s have some statistics. Let’s

see how he is really doing.” Here goes.

I took a hundred of Doug’s in-
voices numbered 2101 through 2200
and analyzed them to find the cost of
parts per radio, type of work done,
and the number of these radios re-
turned under the guarantee.

The cost was figured at the
straight wholesale price, although Doug
receives several discounts by buying
parts in the right quantities and shop-
ping around before he buys, and the
normal discount for cash. However,
they vary from time to time so were not
taken into consideration here.

The cost for parts per radio av-
eraged $1.82, which Doug says is about
normal. However, it has been as low as
$1.31 and as high as $2.85.

The percentage of radios returned
for further service under the guarantee
ran about 5%. The average cost of those
serviced under the guarantee was 57¢,
and fell sharply into five categories.

1. The printed circuit developed a bad

connection.

2. A tube had failed.

3. The new part put in the first time
had failed. (A small percentage of
i.f. transformers failed.)

. A dial light had burned out.

Miscellancous; turn-signal noise on

weak stations, dial cord broken, etc.
Public acceptance of the idea has

been steady and rapid. “At first,” Doug
said, “I got only the dogs that had been
circulated from shop to shop. But when

I proved myself on the tough ones,

word-of-mouth advertising did wonders.

Actually. getting the tough ones at first

helped me to formulate a very thor-

ough service procedure. Of course,
some radios still give me the run-
around, but they are getting fewer.”

Now let’s look at it from the cus-
tomer’s viewpoint. First of all, it's
worth $7.95 to most people to have
their radios repaired when the techni-
cian repairs, not only the main trouble,
but puts the set into excellent condition.

Second, they know the price before
they come in and need not worry wheth-
er they can afford it. Last of all, we
come to Doug’s main selling point, the
30-day guarantee, not only on his parts
and his labor, but on the entire radio.
This guarantee eliminates dissatisfied
customers. If they are not satisfied in
every respect, Doug will continue to
repair the radio, at no additional
charge, until no faults are to be found.

There may still be some who will
say that it cannot work. But it is work-
ing, and very well for Doug Smith. His
average earnings have been over $100 a
week. For a little one-man shop not
working at its full capacity, this sounds,
to me, like good business. END
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A NEW SYSTEM OF TAPE RECORDING AND
playback, introduced by Minnesota
Mining & Manufacturing and Revere
Camera Co., may do for tape recording
what the long-playing record did for
discs. The parallel is not accidental—
the new system was developed by Dr.
Peter Goldmark, head of CBS Labora-
tories, father of the long-playing record.
(He described and demonstrated the
prototype at the IRE convention in
1960.)

The most interesting feature of the
new system is the tape cartridge. It is
33 inches square, less than Y2 inch
thick and, unlike earlier tape cartridges.
contains only one reel. Columbia Rec-
ords has prepared a library of 48 stereo
recordings as a start, and, of course, the
user can buy blank tape to make his
own recordings. Unlike conventional
stereo tapes, the new ones have but two
tracks. Playing time is 48 minutes per
cartridge at 178 ips.

The tapes are stacked in a well,
little pins on the top of each cartridge
locking into the one above it to prevent
displacement. As soon as each cartridge
is played, it is rewound in roughly 1
minute and slid out to the side, permit-
ting the next cartridge to fall into place.
As many as 20 cartridges can be
stacked, giving the listener 15 hours of
uninterrupted music.

The second most important feature
is the changer mechanism, which
threads, plays, rewinds and changes car-
tridges automatically. When the PLAY
button is depressed, the cartridge on the
bottom of the stack falls into place in
the well. A roller then presses against
the tape leader through a slot on the
edge of the cartridge. This leader is a
heavy stiff length of polyester film.
Pushed out through a slot in the car-
tridge, it travels across the playback
head and into the takeup reel. At this
point, the capstan grips the tape and it
starts playing.

The rewind mechanism is triggered
as the selection ends, and the tape is
zipped back into the cartridge. The car-
tridge then slides into the bottom of an
adjacent well and pushes up the stack of
used cartridges.

A third important component of the
system is the special tape that provides
high-quality reproduction at a playing
speed of 1% inches per second. To get
quality equivalent to that on conven-
tional tapes at 7%2 inches, the signal-to-
noise ratio was improved 6 db over
that of earlier tapes and high-frequency
response bettered. This was done with
a new oxide and binder. The tape is
about 14 inch wide, with an oxide coat-
ing of about ¥4 mil thick, bonded onto a
special 1-mil-thick, prestretched polyes-
ter base. It is said to be the first tape
ever produced with a noise level lower
than record hiss.

FEBRUARY, 1963

Another factor in quaiity recording
is the head, which has a gap only 1'2
microns wide. Extremely high precision
was necessary to design it for such a
narrow gap, and for good separation
between the two tracks on the narrow
(14-inch) tape.

Since this system depends on a
number of interdependent factors, it is,
of course, incompatible with any car-
tridge or open-reel system on the mar-
ket. In appearance, however, it is simply
another recording—playback machine,
weighing about 32 pounds, containing
dual record and playback preamps,
main amplifiers and speakers, as well
as jacks for extension speakers. It can

PLAYBACK-RECORDING HE AD

ERASER  TAPE
HEAD SENSING
PIN ¥
Q Fi

NEW

automatic
tape
changer

Plays 15 hours

record either monophonically or in
stereo from the speaker terminals of
radios, phonos or TV sets, or from the
tape outputs of hi-fi amplifiers and tun-
ers.

The new unit is not cheap, carrying
a suggested list price in the order of
$450. Prerecorded tapes would run be-
tween $8 and $10 depending on the
types of program. Raw tapes for re-
cording will be sold in 450-foot car-
tridges at a list price of $4.75. A limited
quantity of the new tape material will
also be sold in regular Ya-inch widths on
conventional reels for professional use
in making tape masters and similar ap-
plications. END
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ROLLER
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PLAYBACK-RECORDING HEAD

TAPE

ERASER
HEA SENSING

—

CARTRIDGE

/PRESSURE
ROLLER

How the tape is threaded. Feedout (and rewind) roller pushes leader out into takeup
reel, where it is gripped by pressure flanges. The capstan then pulls tape as tape-
sensing pin brings it up against playback-recording head.
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add STER
fo your FM

with this sim-
ple ADAPTER

WILUAMS  MuLTIPLEX

StFaRation

OFF ON

By DAVID A. WILLIAMS

8-transistor unit is easy to build; enhances your listening pleasure

This all-transistor adapter uses synchro-
nous switching to separate the multiplex
signal into left- and right-channel com-
ponents. The detection system does not
require any phase distorting filters, and
the 38-kc subcarrier is a low-amplitude
signal easy to keep out of the adapter’s
output,

Another advantage is this circuit’s

2N404

ce
100uf/25V
3

R4,5,6,7
330K EA
R8,5,10,!1
27K EA

(8

25uf
15V

ability to drive a set of stereo head-
phones without additional amplifica-
tion. This makes it an economical, high-
quality source of stereo for someone
who does not already own a stereo sys-
tem. The low output impedance also
permits long connecting cables between
the adapter output and a preamp or
headphone input.

DITOS8
IN34(8)

2N508(2)
Q2

RI6

While the circuit appears complex,
it is quite simple in most respects (Fig.
1). Q!, an emitter follower, provides
the current gain to drive the adapter
circuits without loading the tuner. Re-
sulting input impedance is about 100,-
000 ohms. A LEVEL control permits ad-
justing volume of hoth channels without
changing the level of the pilot carrier.

C4 RI4 33K 75,1 _ 254  2N1955(2) cl2
' —ILIV Q4 ke o
47K | Rig R28 —llv 1208 15y o
39K 1K 5% L@ out
RIO . A +
L SEPARATION &
.0015 R30
} - L 13
Rl 'J.C7 }
o AAA— « 1200 J3
R29 ouT
c5 RI5 | 39K TR A =lv cr3t
. 100t =
1 4Tk RI7 Zout 5V
33K

2K Zcis
“:[zs,d/ev

Fig. 1—Circuit of
the 8-transistor
unit. The author re-
ports that he has
had better results
with 18,000 ohms
for R40 than with
33.000.

= 2N404-A

R1, R2—220,000 ohms

R3—pot, 10,000 ohms, linear
R4, R5, R6, R7 330,000 ohms (see text)
R8, R?, R10, R11—27,000 ohms
R12, R13—-39,000 ohms

R14, R15—47,000 ohms

R16, R17, R40—33,000 ohms
R18, R19—39,000 ohms

R20, R21—1.2 megohms

R22, R23—1 megohm

R24, R25—12,000 ohms

R26, R27, R46—1,800 ohms
R28, R29—11,000 ohms, 5%
R30—pot, 1,000 ohms, linear
R31, R32, R38--3,900 ohms
R33, R34—120 ohms
R35—150,000 ohms
R36—68,000 ohms
R37—-22,000 ohms
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R39—-620 ohms

R41—8,200 ohms

R42, R43—10,000 ohms

R44—27,000 ohms

R45—4,300 ohms, 5%

All resistors Vo-watt 10% unless noted

C1—-2 uf, 15 volts, miniature electrolytic
'C2-100 uf, 25 volts, electrolytic

C3-25 uf, 15 volts, miniature electrolytic

C4, C5,C22, C24—0.1 4f

Cé, C7—.0015 uf

C8, C9—75 uuf

C10, C11, C15-25 uf, 6 volts, miniature electrolytic
C12, C13—100 uf, 15 volts, miniature electrolytic
C14—.0015 uf, mica

C16, C19—-.05 uf

C17—.003 uf

C18—.01 uf, mica

www.americanradiohistorv.com

€20, C21-.005 uf

C23—.005 uf, mica

D1, D2, D3, D4, D5, D6, D7, D8—1N34

D9—1N756

J1, )2, J3—phono jacks

L1—-Bandpass filter (Miller 1353 or equivalent)

L2—19-ke osc coil (Miller 1354 or equivalent)

Q1, Q8—-2N404

Q2, Q3—2N508

Q4, Q5, Q7—-2N1955

Q6—2N404-A

S—spst toggle switch

T—-38-kc doubler output transformer (Miller 1355 or
equivalent)

Chassis, 5 x B-inch perforated phenolic board

Case, 5 x 10 x 3-inch chassis box with 5§ x 10-inch
chassis bottom

Miscellaneous hardware

RADIO-ELECTRONICS
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A considerable portion of the cir-
cuit is devoted to generating a stable,
distortion-free, 38-kc subcarrier. Q6, a
sync amplifier with a tuned base cir-
cuit, separates the 19-kc pilot from the
composite signal. The tuned circuit
helps prevent the 19-kc oscillator from
synchronizing with anything but the
pilot carrier.

A IN756 Zener diode stabilizes the
voltage on oscillator Q7 and doubler
Q8. The .005-uf capacitor shunting Q7
reduces the effect of internal capacitance
variations caused by changes in ambient
temperature. The two coils and trans-
former in the tuned circuits are standard
J. W. Miller components which were de-
signed for multiplex adapter circuits al-
though not for this specific use.

The diode switching circuit is the
most important part of the adapter in
that it alone is responsible for separat-
ing the composite signal into its left and
right components. As the 38-kc subcar-
rier alternately grounds points A and B,
the voltage of the ungrounded point will
follow the composite signal.

The type of diode used is not criti-
cal and I1N34’s or equivalents will work
well. The 330,000-ohm resistors com-
pensate for differences in the back re-
sistance of the diodes. With no input
applied to the adapter the subcarrier at
points A and B should be zero. Pad the
330,000-ohm resistors until this holds
true. Since the amplitude of the subcar-
rier never exceeds that of the audio, it
is almost completely removed by the
de-emphasis network and no additional
filtering is needed.

Following ecach output of the
switching circuit is a de-emphasis net-
work, an amplifier (Q2 and Q3) and an
emitter follower (Q4 and Q5). The de-
emphasis filters consist of the .0015-uf
capacitor and 47,000-ohm resistor in the
amplifier base circuits and the 1-megohm
and 75-uut networks between collector
and base. This provides a de-emphasis
curve that is within 2 db of the standard
over the usetul audio ranges but is much
sharper at 38 kc for better subcarrier
attenuation,

The SEPARATION control is in the
emitter circuits of Q2 and Q3. When it is
set at minimum resistance there is no
coupling between the emitters and the
separation, while not zero, is greatly re-
duced. Increasing the resistance in-
creases separation. Maximum separa-
tion is obtained with 300-400 ohms in
the circuit. The exact setting depends
on the adapter adjustments and other
factors.

The emitter-follower output circuits
have enough power to drive low-imped-
ance headphones as well as conventional
high-impedance amplifier inputs. The
120-ohm resistors limit loading when
headphones are used.

The power supply voltage is not

FEBRUARY, 1963

R4
R8

D4
RS

R9
Cc3

R6

A/ SN B R PR P P T AP AR \

| J3\ R23\ RI8 cu\

RIS RI7 D7TRI9C9 Q3 R25 CI2

D L 7

R13 /(D6 /RIO /CT
R7 J2 Rl

Wil the botrom of the case open it
is eusy to get ar the phenolic chassis.

critical, but an upper limit is imposed
by the rating of the transistors and a
lower limit by the voltage regulator cir-
cuit. A good working range would be
15 to 22.5 volts. The current drain is 22

side a 5 x 10-inch chassis. The photos
show the parts layout on the board.

The only alignment required is to
adjust the tuned circuits to their resonant

ma at 18 volts. A battery will last for a
considerable period of time but an ac
power supply is more desirable in the
long run. Voltages on the schematic
were measurced with a vivm. They are
intended as a guide and may vary some-
what. Set the adapter’s contrels fully
counterclockwise while measuring.
Construction is not especially criti-
cal, but you must protect the diodes and
transistors from heat. My unit is laid out
on a 5 x 8-inch piece of perforated cir-
cuit board which was later mounted in-

BENCH
T
Q

db below full limiting—Editar

This unit was carefully
tested by Leonard Feld-
man, formerly of Crosby
Teletronics. His report
shows that separation
and de-emphasis are
satisfactory. The adapt-
er will lock in on a
stereo signal until the input to the unit drops
jo 0.2 volt. Since the average FM tuner recovers
about 1 volt or so of tomposite signal for full
limiting and full modulation, the adaopter will
lock in on a pilot carrier exen if reception is 14
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c5 R2I

The other

l SIGNAL CHANNEL (L OR R) REF

=

R20 Ca cé

Ci9

D9

R43

c20

R4}

Ci4

side of the chassis.

. /Ff WI'I:H L ONLY" SIG

Fig. 2—Channel separation

curves for the adapter.
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frequency. A signal generator and scope
are helpful, but not necessary. Tune to a
station transmitting stereo. If the oscilla-
tor is detuned, a beat tone will be heard.
As the slug on the oscillator coil is tuned,
the beat will disappear and separation
will be heard. If the other two coils are
peaked there should be three settings of
the oscillator slug which give maximum
separation. Leave the slug tuned to the
one in the center. This adjustment is
easiest when earphones are used.

The doubler may be tuned for maxi-
mum voltage at its output. If a scope or
ac vtvm is available, sync amplifier
Q6 may be tuned for maximum signal
at its base. The voltage is too low at this

IN

_=
| ouT
S |I/c z.,sMHl *
t

]
]
|
| erkcTaa |

ADDED [5G TEREST ]
|

% TO R5, R8, R38, R34,
R35 8 v7, v8
COLLECTORS —

Fig. 3—Add a trap 1o the input stage if
additional SCA suppression is needed.
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point for an ordinary vtvm. If no instru-
ments are available, align the sync ampli-
fier by listening for the point where the
separation is affected as L1 is tuned. As
the coil is tuned through resonance the
separation will decrease or change sides.
Leave the slug at this point and then
go back to the oscillator and tune for
maximum separation, making sure that
it is still on the center maximum. Many
stereo stations make their announce-
ments on one channel only to aid in the
adjustment of multiplex receivers.

One subject not mentioned so far
is the suppression of SCA subcarriers.
Theoretically, no filters are needed if the
adaptor is linear; however, several other
factors affect this including the band-
width of the tuner, the level of modula-
tion and the linearity of the transmitter.
I was unable to find a station broadcast-
ing both stereo and SCA programs. Some
stations broadcasting SCA alone caused
audible interference and some did not.
Since there are few if any stations using
both modes of transmission, no filter was
included in this unit. An SCA filter
circuit is provided (Fig. 3), should it
be necessary. It is advisable that the filter
be switched out when not needed to
avoid any possible phase distortion.

One of the problems associated with

1 |8
"lu-zﬁlf'“”"

i

LTI /TR

A "ﬁ‘.'f""d u\\\,w.,ml.,ﬁ“\\

A L

e
Waveforms found in adapter: a—At
emitter of 19-kc oscillator. b—38-kc
subcarrier at one of points where it is
applied 10 diode switching circuit. c—
Signal ar point A when single frequency
of about i.9-kc is applied to adapter in-
put. d—Signal at point A when single
frequency of about 41 kc is applied to
adapter input. e—Signal at output with
single frequency applied to input.

most transistor circuits is the tendency
for transistor characteristics to change
with temperature. This circuit has been
stabilized to the point where it will
operate from room temperature to above
120°F without loss of separation.

[To simplify construction, a labeled
and drilled printed circuit board may be
obtained for $4.80 from David Williams,
26 N. Burgess Ave., Columbus 4, Ohio.]

END
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Douglas Perham holds early Farnsworth CRT It
was fabricated from a chemist’s flask, the fuores-
cent screen being painted on the hottom and tke
eleetron gun welded into the neck.

This original de Forest triode was
made in 1906. De Forest wrote in a
letter in 1959: “Among the really rare
reliecs you will see there [Perham
Foundation exhibit] is one oi the
original three-electrode cylindrical-
shaped tubes with a serew base.

By DICK BARRETT

All the items shown are exhibits at
the Cavalcade of Electronics, a col-
lection of electronic equipment housed
in one wing of the Perham Founda-
tion’s exhibit at New Almaden, Calif.
A number of other exhibits appeared
on page 35 of the August 1962 issue.

(Left) A collection of many early
mercury rectifiers. In top row, partially
hidden by cabinet upright, is a three-
part rectifier patented by Steinmetz in
1915.

This exhibit was built by Ralph Heintz in 1928. It was to be used as evi-
dence in a patent suit to show that the Heintz-Kaufman circuit was not the
same as de Forest’s and that at least four other researchers had produced
oscillations with a three-element tube before de Forest.

i 1911

!
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Battery-powered unit needs no line cord.

The Trans-Audio voltmeter is an ex-
tremely useful piece of test equipment
for the serious audio or hi-fi constructor,
service technician or engineer. It is a
portable, transistorized rms ac voltmeter
that can measure signal levels from be-
low 1 mv to 20 volts, over the audio-
frequency spectrum. It can also be used
as a general-purpose low-level preamp
with a voltage gain of 10 into a high-
impedance load, and a frequency re-
sponse flat within 3 db between 20 and
20,000 cycles. The voltmeter has a mini-
mum input impedance of approximately
50,000 ohms, and the amplifier section
puts a maximum undistorted signal out-
put of 1.5 volts peak into 50,000 ohms.

The test set is powered by a 6.5-
volt mercury cell. Total current drain is

only 4 ma, so long battery life is as-
sured.

The Trans-Audio voltmeter is a
three-stage, common-emitter transistor
amplifier driving a detector diode which
feeds the indicating meter. R1 sets the
minimum input impedance of the volt-
meter for relatively light loading of the
circuit to be measured. Resistors R2
through Ri1 form the voltage divider
input for the voltage ranges selected by
S1, the RMS VOLTS range switch.

The three stages are ordinary volt-
age amplifiers with each base biased
with a resistor from base to ground and
base to supply voltage. R24 and the
voltage divider chain are V1’s base bias
resistors, R13 and R14 for V2, and R18
and 19 for V3.

Try building this 3-transistor unit

audio volimeter

doubles
as preamp

By DAVE STONE

V1 and V2 are 2N 140 if transistors
noted for their sensitivity and low-noise
operation. V3, a 2N331 audio transis-
tor, feeds the amplified signal to the
IN70 diode for rectification. The diode
load consists of R22, CALIBRATION pot
R23, and the 200-za meter. Switch S2
connects the amplified signal output to
the diode-meter combination, or to
AMPLIFIER OUTPUT jacks J3 and J4 for
use as a straight voltage amplifier. It
also switches the battery power on
when turned to METER Oor AMPL.

Construction hints

Except for the voltage-divider re-
sistances, mount all components on a
3 x 2'2-inch perforated board. Mount
R2 through R11 directly on Sl. The
photos show the amplifier board mount-

2NI40 2NI40 2N33l1
Res ] o 3
K $
::7.5K
- AMPLIFIER
OFF M OUTPUT
vt [1s/10v e R22 25,( N M
e A Wam’)
- 6.8K CALIBRATION S 94
A D 200uA
IN70
c2
250t T+ $ 22X
6V o— l
! PRSI .
i . .
r - ls L
6.75V BATT

Circuit of the Trans-Audio meter.
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R1—47,000 ohms

*R2—16,000 ohms (selected 15,000-0hm 10% resistor)
*R3—3,000 ohms {selected 2,700-ohm 10% resistor)
*R4—600 ohms i'wo 300-ohm wunits in series)
*R5—200 ohms (two 100-ohm units in series)
*R6—100 ohms (selected 120-ohm 10% resistor
*“R7—60 ohms (selected 56-ohm 10% resistor)
*R8—30 ohms (selected 27-chm 10% resistor!
*R9—6 ohms (3 18-ohm units in porallel)

R10, R11-2 ohms, 1%

*R12—7,500 ohms (selected 6,800-ohm 10% resistor)
R13—56,000 ohms

R14—18,000 ohms

R15, R16—2,200 ohms

R17—-4,700 ohms

R18—68,000 ohms

R19—5,600 ohms

R20—2,700 ohms

R21-180 ohms

R22—6,800 ohms

wWwWWw.americanradiohistorv.com

NOTE:-ALL ODD VALUE RESISTORS ARE SELECTED 10 % UNITS. IF DESIRED USE |% OR 5% TYPES

R23—pot, 2,500 ohms, wirewound, lineor

R24-91,000 ohms, 5%

*NOTE: All resistors are Y2-watt 10% units. Those

used in the voltage divider are selected to be close

to the indicated values. For greafer accuracy, use 1%

resistors in the divider.

Cl1, C3, C5, C7—154f, 10 volts, tantalum {Mallory
TAS15-10 or equivalent)

C2, C4, C6—250 ut, 6 volts, miniature electrolytics
(Sprogue TE1105 or equivalent)

BATT—6.75 volts, mercury (Mallory TR-135R)

D—1N70

1, J2, 13, J4—3-way binding posts

M—Meter, 200 ua, d¢

S1—single-pole 11-position rotary switch

S2—double-pole 3-position rotary switch

V1, V2—2N140

V3-2N3

Case, to suit

Miscellaneous hardware

RADIO-ELECTRONICS
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ed above the input jacks and alongside
SlL. If another layout is used, keep JI,
J2. Cl1, R1, SI and V1 as close to each
other as possible to minimize hum
pickup. Also, wire all grounds to one
common chassis connection.

Placement of S2, J3, J4, the meter
and battery is not critical. In this unit,
the panel components were mounted
and interconnected, the amplifier board
wired, and final assembly completed by
mounting the amplifier board and wir-
ing the few remaining connections. My
meter is housed in a 7 x 5 x 2-inch
aluminum chassis. An aluminum cover
forms the back. It is absolutely neces-
sary to enclose the instrument com-
pletely in a metal case to keep stray
hum fields from the input stage.

C2, C4 and C6 are miniature
tantalum capacitors. They can be re-
placed with conventional electrolytics if
you wish. Since the electrolytics will be
larger, arrange the layout to keep the
capacitors close to their respective
stages for the shortest connections to the
emitter. On the other hand, C3, C5 and
C7 must be good-quality tantalum units.

The accuracy of the Trans-Audio
voltmeter depends upon the accuracy
of the range voltage-divider resistances.
The range resistors in this unit were
selected from 10% units measured on a
resistance bridge and provide an over-
all instrument accuracy of 5%. If 1%
resistors are used, accuracy increases to
3% or better.

Calibration and use

After completing the unit, tempo-
rarily connect a milliammeter in series
with the negative battery lead and turn
S2 to the METER position. If the wiring
is correct, the meter will indicate about
4-ma drain. If the current is appreciably
higher, check the wiring for mistakes,
wrong placement of the transistors in
their sockets or defective transistors.
When the correct current is obtained,
rotate S1 to the .002-volt position and
touch the hot side input jack (J1) with a
finger or screwdriver. This will cause the
meter to deflect full scale and indicate
that all is well with the amplifier.

Obtain an audio signal generator
and a standard accurate vtvm for cali-
bration. Set the generator for 1,000
cycles, connect the vtvm to the genera-
tor's output jacks and adjust the output
level for exactly 1 volt rms on the vtvm.
Rotate the Trans-Audio RMS VOLTS se-
lector to the 1-volt setting, turn S2 to
METER and connect it across the gener-
ator’s output jack. Adjust R23 for a
full-scale reading, then check the oth-
er ranges by adjusting the output level
of the generator. The 1-volt calibration
will suffice for all ranges if resistance
tolerances are close.

Applications
The Trans-Audio voltmeter can be

FEBRUARY, 1963
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Parts layout on the phenolic chassis.

used wherever low-level audio signals
are to be measured. It will measure the
output of most cartridges and micro-
phones, voltages across speaker voice
coils, the levels across audio transmis-
sion lines, voltage gain per stage of au-
dio amplifiers and many other similar
values. If the voltmeter is used to
measure an audio voltage in a circuit
that also carries more than 100 volts
dc, insert a 1-uf 400-volt paper block-
ing capacitor in series with the input
lead. For example, the blocking ca-
pacitor is needed when the voltmeter is
used to measurz an audio signal at the
plate of a tube voltage amplifier fed bv
a 250-volt «dc supply. It causes only a
slight decrease in accuracy.

Use the unit as a low-level preamp
by rotating S2 1o the amrL position.
The amplifier qutput at J3, J4 can be

. ® C5RI7 v2 R4 RI3 C3 04\ . N\ RECH
: , Ri2 VI

R24- RIS

used to exfend the sensitivity of an os-
cilloscope or drive a power amplifier,
headphones or other similar units. The

YT 4 V]
BENCH
o This handy little ac vtvm
‘ﬂ};—— measures all ac signals
- o from below 1 mv to 20

R\ volts, While not precisely
flat over the entire audio
range, errors are not large
enough to cause trouble
und are more than made
uwp for by the portability of
the wnit. The unit is ac-
curate within 5%. This is
not the best possible ac-
aracy, but only 10% tolerance components
cre used. If 1% re:istors were used accuracy
would increase preportionally

RMS YOLTS range selector acts as an in-
put attenuator in this application and
sets the level of the input signal to pro-
vide an undistorted amplified output
signal. END

Look inside case shows where componenis are mounted.
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» CB REPAIRS
YOU CAN MAKE
WITHOUT A LICENSE

IT IS A VIOLATION OF THE FCC RULES FOR
unlicensed persons {0 make “any adjust-
ments which would affect the frequency
or emission” of a Citizens-band rrans-
mitter. But there are a lot of service
jobs that can be done. You can do
anything necessary to the receiver and
you can test the transmitter for rf out-

CB RCVR

AM SIG GEN VTVM SET TO
SET TOIF —3VDC OR
I EQUIV RANGE

T

By JACK DARR

SERVICE EDITOR

!

A

O

put and modulation.
The receivers are simply AM su-

perhets. (In the better sets, that is.
Some of the smaller jobs use superre-
generative and other circuits.) Inci-
entally, Sams Photofacts now has serv-
ice data for many on the more popular
brands. The largest percentage of re-

FM SIG GEN
SETTO iF,
SWEPT ISKC
———

CB RCVR

ceivers are crystal-controlled. Some
have conventional variable tuning and
a switch for selecting adjustable tuning
trimmers or crystals.

Receiver alignment

With low-power transmitters, re-
ceivers must be at maximum sensitivity
at all times to provide good service.
The i.f.’s are given in the service data.
Use your standard signal generator and
the vtvm on the avc for i.f. alignment,
as in Fig. 1.

Most if. strips are pretty broad-
band, and sweep alignment isn’t too
necessary. However, if you want, it can
be done. Fig. 2 shows the setup and a
typical i.f. response curve. You'll prob-
ably have to pull the crystal, and per-
haps the rf amplifier tube, to get the
curve to settle down.

Rf alignment

Rf alignment is a bit more criti-
cal, since it must be done at the carrier
frequency, around 27 mc. To be sure
that the system will work at maximum
efficiency, all receivers and transmit-
ters must be on exactly the same fre-
quency. This is called “netting”. So we
need a signal on the right carrier fre-
quency. A communications receiver
covering the 27-mc band is handy here,
but a fixed- or variable-tuned CB re-
ceiver can be used. Get a signal from
the base station or other mobile station
in the same system. Tune the signal
generator to approximately this fre-
quency, and couple it to the antenna of
the test receiver.

While the signal is on the air,
quickly zero-beat the signal generator
against 1it. (Suggstion: with a dummy
load hooked up, transmit an unmodu-
lated carrier.) This makes it easier to

MIXER
S

-

Fig. 1—Setup for aligning CB receivers with
AM signal generator and vivin. Set signal gen-
erator to i.f., vitvm to low negative dc volts scale.
Tune if. wansformers for maximum negative
swing. Keep generator output down to make ave
voliage read about 1 voli. Couple generator as

loosely as possible to mixer grid.
34

Fig. 2—S8etup for i.f. sweep alignment of CB receiver: After
finishing AM alignment, hook up equipment as shown. You may
have to remove crystal 1o avoid beats in the curve. Sweep rf stages
by setting generator to carrier frequency. Feed signal to antenna
termminal, keeping coupling loose. Best bet is to hook up regular
antenna to receiver and radiate signal into it from piece of un-

shielded wire connected to signal generator output.

WWW.americanradiohistorv.com
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Fig. 3—Using signal generator and vivm
to check a crystal.

zero-beat the signal gencrator. Once
this is set up, it can be used to align all
the receivers in a single system, on the
same day. If the process takes more
than about 2 hours, recheck the signal
generator against the transmitter to be
sure it has not drifted off frequency.

Now, with an accurate source of
rf signal, you can align the receiver’s
rf and antenna trimmers. If you’re
working on a mobile unit, you don’t
have to be very particular about setting
the antenna trimmer exactly. It will
have to be readjusted after the radio is
installed in the car.

You will find that very few fixed-
tuned receivers have any tuning adjust-
ment on the oscillator. Mobile radios
do have a small trimmer capacitor
which can move the frequency of even
crystal oscillators a few cycles. How-
ever, these sets rely solely on the ac-
curacy of the crystal, and have no
frequency adjustment at all. Variable-
tuned receivers have oscillator trim-
mers, which should be set to make the
dial track over the CB band.

Crystal checking

If you have trouble with the oscil-
lator circuit, suspect the crystal. To
find out if it can oscillate, use the ar-
rangement in Fig. 3. The crystal is sim-
ply hooked in series between a signal
generator and a vtvm.

Once you're set up, tune the sig-
nal generator (set for maximum un-
modulated rf output) around the rated
frequency of the crystal, which will be
stamped on its case. When the genera-
tor hits the cryvstal frequency, the me-
ter needle will jump sharply. Tuning is
awfully critical on this test, so go slow!

AUDIO SIG T0 AUDIO
SQUELCH AMPL
e
DETECTOR
%(L:TAGE ot
. SQUELCH
POSITIVE % CONT

Fig. 4—Basic squelch circuit.
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The average third-overtone crystal will
give a reading of 2-3 volts, with a sig-
nal generator at full output. If you can’t
get any reading, no matter how care-
fully you tune, the crystal is probably
cracked or dead.

By wusing the crystal from the
transmitter, you can use this same test
to set the signal generator to the exact
rf carrier frequency. Tune the gener-
ator very carefully for maximum meter
reading through the crystal. When you
find this point, the generator is set on
exactly the right rf carrier frequency.
Don’t use receiver crystals; they are not
on the carrier frequency, but on the

Typical superhet
receiver section of
CB unit.

3

carrier frequency plus or minus the in-
termediate frequency.

Squelch circuits

The better receivers incorporate a
squelch circuit to cut off the audio
when no signal is being received. You’ll
find several types in use, so we won't
try to go into detail on any of them.
A squelch circuit will usually use one
section of a tube. It is biased to cutoff
by the squelch control, usually located
in the cathode circuit. The tube is un-
squelched or opened, by the avc bias
voliage developed when a signal comes
in. This allows it to conduct and pass
the signal.

This is quite a simplification, of
course, but it is the way that all squelch
circuits work. If you find trouble, look
for off-value resistors, especially in the
cathode circuit. Rotate the squelch con-
trol and see if the voltage on the
squelch tube varies. Check for slightly
leaky coupling capacitors, which can
buck out the bias voltage and cause
the squelch either to refuse to open or
shut off. Normal action of a squelch
control will kill the audio somewhere
near the center of the control rotation
although this is not universal. In some
sets, the control goes almost all the way
to one end before anything happens.

Fig. 4 is the basic circuit of a
squelched tube. The squelch control in
the cathode places cutoff bias on the

www.americanradiohistorv.com

tube. When a signal comes in, the “avc”
circuit develops a positive voltage in di-
rect proportion to the rf carrier
strength. (We call this ave for the sake
of analogy. Actually, it's the same
thing except for polarity. A separate
squelch rectifier delivers the needed
positive voltage.) This bias voltage is
fed to the grid, where it cancels the
blocking bias applied by the cathode re-
sistor. The tube conducts and the audio
signal can flow through. When there is
no rf carrier, no voltage is developed,
and the squelch tube is blocked, cutting
off the audio.

As the final step in aligning a mo-

bile receiver, replace it in the car. Af-
ter warmup, have the base station give
you a short call. While listening to the
call, tune the receiver’s antenna trim-
mer for maximum signal.

You can trim a whip antenna, of
any type, to be resonant at the trans-
mitter frequency by tuning it to reso-
nance when used for receiving. The
Rayleigh-Carson reciprocity theorem
says that an antenna has identical char-
acteristics whether it is used for trans-
mitting or receiving. So, if you want
to replace an antenna whip or trim an
existing whip to a new channel, trim it
until it will resonate when receiving,
and it will also be resonant for trans-
mitting.

Check the antenna to see that it

Keying relay can sometimes be adjusted
to pull in on lower voliage for positive
keying at low battery voltages.
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Fig. 5—Pilot light socket, pilot light and
antenna connector used for dummy an-
tenna.

is exactly a quarter wavelength for the
frequency in use. In CB work, there are
23 channels. They begin at 26.965 and
end at 27.255 mc.

Due to the small band of frequen-
cies covered, there is only about a
1% -inch difference between the lowest
and highest channels. A quarter-wave
at 26.965 mc is 109.453 inches; at
27.255 mc it is 108.273 inches. This is a
minor difference. So, we cut our anten-
nas to approximately 27.115 mc, which
is 109.25 inches. The tuning adjust-
ments of the recciver will take care of
any difference. This also holds for the
transmitter. This applies only to straight
quarter-wave whips, of course, not to
the base-loaded or top-loaded types.
These are physically shorter antennas
with coils inserted in seriés to make
them electrically one quarter wave-
length long.

Rf output

It’s against FCC rules for any but
licensed technicians (first- or second-
class Radiotelephone only) to adjust
any radio transmitter. However, you
can check them for rf output. You’'ll
need to know whether a transmitter is
putting out to get an idea of where the
trouble lies. In a two-way radio sys-
tem, if A can talk to B, but B can’t talk
to A, the trouble can be in rwo places:
B’s transmitter or A’s receiver! So, you
need a quick and simple test to find out
whether a transmitter is really getting
rf out.

Rf output indicators

What you need is a tester that will
read rf and modulation. Fig. 5 shows
about as simple a unit as you can get.
It is a standard antenna plug with a
bayonet pilot-light socket soldered to it.
If the set uses a standard auto-radio
type bayonet plug, use that. The pilot
light is a No. 47—6.3 volis at 150 ma.
It is simply connected to the antenna
output and the button pushed. If the
transmitter has sufficient rf output, the
light will glow a bright yellow, indi-
cating good rf output. A few tests with
known good transmitters will show you
what a “good” indication looks like.

Now, you can check for modula-
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tion. The transmitters are supposed to
be able to modulate the carrier at least
85%, which means about a 20% in-
crease in peak rf power. To test for
modulation, press the mike button and
whistle sharply into the mike. The lamp
should glow perceptibly brighter as
long as the modulation continues.

The second method, and one
which can be used without any physi-
cal contact with the transmitter at all,
uses a pickup rod, diode and a meter of
some kind. We use the 0-50-pa scale of

CB ANT
PICKUP WIRE PICKUP WIRE
0-50A 0-504A
OR >
DIODE Il
: = DIODE

1o
'

Fig. 6—Simple radiation indicator for
CB transmitters. Maximum reading in-
dicates maximum output.

our shop vom. A piece of wire or a
discarded auto antenna is used to pick
up rf from the CB antenna. It is con-
nected through a diode to the vom.
(The diode may be connected in series
with the pickup wire or simply shunted
across the meter terminals.) It rectifies
the rf signal and turns it into a minute
direct current (Fig. 6).

This type indicator reads nothing
but radiated rf, making it about as effi-
cient as you'd want. Maximum reading
on the meter means maximum radia-
tion from the antenna.

If the reading is not high enough,
use a longer pickup wire or move closer
to the transmitter antenna. However,
don’t get too close. If you place the
pickup wire within a quarter wavelength
of the antenna, you will distort the field
pattern and actually reduce the total
radiation. Increase the pickup rod
length, or use a more sensitive meter.
For maximum sensitivity, make up a
tuned circuit which resonates within the
27-mc band, and connect the diode in

750-ma
used to replace rectifier for keying relay
voltage.

top-hat type silicon rectifier

www.americanradiohistorv.com

PWR

PRI TRANS
H7VAC % =

= 1 (TOBFRECT

VIBRATOR

CONTACTS
- DIODE T
+ A . »
+

Fig. 7—Partial circuit of power trans-
former, rectifier and relay circuit as used
in one popular CB set.

series with it. If you whistle into the
mike while this test is being made,
you’ll see the increase in power caused
by the modulation. If there is no in-
crease in the meter reading with modu-
lation, check the speech amplifier tubes,
which are usually the audio output
tubes in the receiver. The microphone
itself may also be defective.

Keying

Some of the smaller sets use a sim-
ple selector switch to change from re-
ceive to transmit. If the equipment is
mobile, it is usually controlled by a key-
ing relay, which acts as a remote switch.
This relay in turn is controlled by the
pushbutton switch on the microphone.

You may find some peculiar cir-
cuits in some sets, on this keying relay.
This is especially true in those designed
for both 117-volt ac or 12-volt battery
operation. In the ac position, the relay
is cnergized by 12 volts dc developed,
through a silicon rectifier, from the
power transformer (Fig. 7). If the diode
shorts, as can happen if the output is
accidentally grounded, replace it with a
750-ma TV rectifier.

Some trouble has been found while
working these sets on batteries. When
battery voltage drops to about 10, the
radio will still work but the relay won't
close. To cure this, replace the relay
with one that will close with 10 volts
through its coil. Or you may be able to
adjust the relay so it will operate at a
lower voltage.

So there you are. You can do a lot
of things with a CB set, even if you're
not a licensed technician. Of course, if
you take my advice, you'll get a second-
class Radiotelephone license, which is-
n’t too difficult with a little study. You
can get all the dope from the Superin-
tendent of Documents, Washington 25,
D.C,, in the Study Guide. In the mean-
time you can pick up a lot of extra
business by getting into the CB repair
end of our industry. There are thou-
sands of these units running around
now, and more being licensed every
day. END

RADIO-ELECTRONICS
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Fold the top down and back, keeping the cover
facing you. Then trim the nght and left edges.
Now staple the booklet along the vertical center
fold, about %4 inch from the top and bottom. Now
fold from feft to right, keeping the cover facing
you. Trim a fraction of an inch off the top and
trim the bottom to size and you're finished. You
now have another useful piece of service data,
exclusive with RADIQ-ELECTRONICS.
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this lab’s whole job is

Service

TO THE AVERAGE TECHNICIAN, “LABORA-
tory” means a research institution. Sec-
ondarily, it might be a design lab. The
idea of a laboratory for TV and elec-
tronics servicing might come as a new
one to many. Just what does a service
laboratory do?

The chief function of the one
shown in part on our cover (the RCA
Service Co. lab at Cherry Hill, N. J.) is
to investigate service problems and their
causes in RCA TV receivers. Any new
or unexplained problem in a set, par-
ticularly one which appears to be crop-
ping up in a large number of reccivers,
which centers around a given compo-
nent or portion of a set or—as some-
times happens—troubles isolated in a
given geographical area, become imme-
diate problems of the laboratory.

Suggestions are worked out for
servicing methods or production and
design changes. Service notes are also
worked out and sent out to the field, as
are instructions which sometimes result
from production changes. (A change in
the tuner, for example, may make it de-
sirable to change the values of compo-
nents in other parts of the set.) The
service company also prepares all the
manuals for RCA receivers.

One of the most interesting sights

This is the signal generator used to provide all signals
needed for black-and-white and color TV servicing at the
Lab.

in the lab was a number of picture tubes
rigged up in plain frames with yokes
and associated components. There were
enough of these jigs so that any model
brought in could find a wbe, yoke, fo-
cus and other components matched to
it. (These jigs are used as time and ef-
fort-savers in all branches of the RCA
Service Co. Sets can be serviced without
bringing the tube to the shop, even
though they may be older and less
common models.)

Designs test gear, tco

The service company is proud of
its work in pioneering test equipment.
Actually a very old organization, with
its roots back in the *20’s or earlier, the
greater part of its business is commer-
cial and government work. Servicing
motion-picture equipment, computers,
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One of the jigs used in checking TV receivers.
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broadcast transmitters, marine com-
munications equipment and missile
launching, guiding and tracking sys-
tems, constitute its main activities. Tele-
vision, and later color television, was
what drew the service company into the
consumer products field. No test gear
was available for much of the equip-
ment on which the service engineers
had to work.

For example, when the first all-
electronic pre-war TV’s were tested,
the lab was asked to send six of its best
engincers to install and maintain re-
ceivers. Since there was no portable
test equipment worth speaking of at the
time, the engineers had to develop their
own, some of which became the stand-
ard dot and color bar generators now
sold under the RCA trademark.

This work is still going on, and serv-
ice engineers in the lab were checking
TV remote controls with a piece of test
equipment that bore a service company
model number, and which had not (at
least as yet) been put on the commer-
cial market.

The laboratory also points out that
many of its discoveries are now stand-
ard throughout the service industry,
though they may not be embodied in the
form of test instruments. For example,
the cathode-emission rise-time method
of predicting the life of a kinescope was
developed by an engineer in the service
company’s quality laboratory, during
the period when it was handling qual-
ity control for the manufacturing divi-
sion of RCA. John Meagher’s dynamic
demonstrator, the first of a large group
of electronic trainers now used, was con-
structed while he was an engineer for
RCA Service Co. END
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Top chassis view of the transis-
torized contact load multiplier.

Underchassis view shows how terminal strips
components.

were
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contact load multipliers

Use low-power contacts to handle high-power loads

By RONALD L. IVES

AT MANY INDUSTRIAL INSTALLATIONS,
as well as most research and develop-
ment establishments, small contacting
instruments such as thermostats, flow-
meters, anemometers, pressure switches
and limit indicators need an inordinate
amount of servicing, largely because of
contact troubles.

These instruments were originally
designed to operate low to medium-cur-
rent lamp and indicator loads, which
are substantially resistive. Many are
now controlling relays, recorders, elec-
tromechanical counters and positioning
motors, often in addition to multiple
lamp loads. This “adding on” leads to
contact overloading, with sticking con-
tacts dominant if the loads are resistive,
and to “cone and crater” or “smallpox”
contact erosion if they are inductive.

More than three decades ago,
heavy loads were controlled by small
contacting instruments with an inter-
mediate medium-sensitivity relay. Coil
flybacks were minimized by capacita-
tive, capacitative—resistive or unilater-
ally conductive “spark absorbers”. More
recently, vacuum-tube switching has
been widely used, and will continue to
be at many installations where fila-
ment current needs, heat and sensitivity
of vacuum tubes to shock and vibration
are not important.

Early in 1954, when the first power
transistors were made available for ex-
perimental use, a number of circuits
were developed for controlling relative-
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ly large power with small contacts, such
as those on mercury thermostats. At
that time, transistor prices were high
(390.00 each), uniformity was nonex-
istent and transistors were extremely
sensitive to temperature and humidity
changes. These factors limited the use-
fulness of transistors in any ordinary
control work, despite the excellent per-
formance of some of the circuits.

A transistor circuit

Today medium-power transistors
with uniform characteristics are avail-
able over the counter at less than $2.50
each. Improvements in packaging and
circuitry have made them insensitive to
ordinary changes in temperature and
humidity. Such transistors are used in
many load controls.

The circuit of a transistorized work-
ing contact load multiplier is shown in
Fig. 1. It can be used with a wide va-
riety of transistors, loads and power

SONTROLLED

UTPUT
v

2N307,

2N307-A| e

HEATSINK | t=®
e
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Fig. 1—Circuit of typical transistorized
contact load mudtiplier.
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supplies. With the values shown, the
control will operate directly any resis-
tive or inductive device requiring up to
5 watts at 6 volts dc, while imposing a
load of less than 100 mw (about 8 ma
at 12 volts) at the instrument contacts.
If the controlled device is a small in-
dustrial relay (as shown), its contacts
can control loads up to 1 kw. At some-
what higher cost, the load can control
a high-power transistor (to 20 or more
amperes at 40 or more volts), which will
directly actuate a very heavy load.

The contact load multiplier shown
uses a 2N307 transistor. When its base
1s at approximately the same voltage as
the emitter, collector-emitter conduc-
tion is minimum. If, however, the base
is at approximately the same voltage as
the collector, collector—emitter conduc-
tion is maximum.

As applied in Fig. 1, transistor base
bias, when the instruments are open, is
supplied through voltage divider RI,
R2. This holds the transistor base about
1.5 volts negative with respect to the
emitter, and current through the load is
about 14 ma, far too little to energize
the relay.

When the instrument contacts are
closed, the transistor base is connected
to the collector load supply line, the base
is negative with respect to the emitter
by the full supply voltage, and the relay
coil in the collector circuit carries about
350 ma, more than enough to energize
the relay.

Providing base bias through a volt-
age divider makes the control circuit

RADIO-ELECTRONICS
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substantially 1mmune to temperature
changes within wide limits. Several sim-
pler circuits, with a series leak, can be
used, at a saving of about 20 cents. They
can be made to work with a specific
transistor within a narrow range of tem-
peratures only, but not with every tran-
sistor of this type nor at all temperatures
within the operating range.

Shunted across the relay coil (Fig.
1), is a reversed diode. It absorbs fly-
back pulses from the coil. These have an
amplitude many times greater than the
supply voltage and a reversed polarity.
If consistent performance and long
equipment life are desired, this rectifier
is essential, as flyback pulses have a dev-
astating effect on most transistors.

A working model of a contact load
multiplier, made for use with contacting
anemometers and equipped with its own
power supply, is shown in the photos.
Parts are arranged for convenience dur-
ing construction and operation. As no
high voltages or frequencies are in-
volved, parts placement and lead dress
are not critical. In the control portion,
however, there is one very critical item
—the transistor heat sink. Minimum
safe dimensions are 3 x 3 x Ye-inch
copper, or 5 x 5 x Y¢-inch aluminum.
It must be electrically insulated from
the chassis in this circuit and should be
mounted so air circulation around it is
not impeded. If the heat sink is omitted,
the life of the transistor will be short,
and circuit performance may become
erratic after only a few hundred cycles
of operation. Adequate heat sinks are
much cheaper than replacement power
transistors.

The ac input to the power supply
is mounted on the rear chassis skirt. The
power rectifier—a bridge of four 500-
ma silicon diodes—is also in the rear.
They are mounted in a four-gang clip on
a vertical bracket for easy access and
cooling.

Resistors and most connections are
under the chassis. The resistors are
mounted on terminal strips to provide
firm support and easy cooling. Wiring
can be done with any good grade of
hookup wire, and careful workmanship
here will preclude a lot of shutdowns to
hunt for trouble later.

Whatever parts arrangement is
used, never box in the rectifiers or the
transistor heat sink, and allow for easy
access to the relay contacts (if a relay
load is used), to permit inspection and
cleaning.

Power requirements of this contact
load multiplier depend in part upon the
load. For the circuit in Fig. 1, 10 volts
is the minumum for dependable opera-
tion and maximum voltage tolerated by
the transistor is 25. Slow voltage shifts
between these limits will have no impor-
tant eflect on operation and will not
damage components.

If batteries are used alone, 12 volts
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Rectifier bridge is mounted on rear of chassis. 1t and transistor must
not be enclosed to allow for proper ventilation.

is recommended. When terminal voltage
under load falls to 10, it’s time for new
batteries. Shunt the batteries with a
10,000-4f capacitor to extend operating
life. Now the throw-away point is
reached when the contacts-open voltage
falls to 10. The shunt capacitor is partic-
ularly useful in cold environments,
where the internal resistance of dry cells
increases rapidly, reducing the terminal
voltage under load.

Where line power is available, a
small power supply consisting of a step-
down transformer (Stancor P-8130 or
equivalent), rectifier and filter is recom-
mended. The one shown in Fig. 2 is ideal
for moderate power requirements. Out-
put, with the values shown, is about 17
volts no load. Because of the capacita-
tive filter, very short-term pulse loads
of several amperes can be handled. If
larger current capacity is desired, use a
larger power transformer and higher
power rectifiers, with adequate heat
sinks.

Although designed to operate from
a set of make-and-break contacts, the
contact load multiplier will also respond
to changes in resistance across the in-
put terminals. With the values shown in
Fig. 1, the load will operate promptly
with 2,700 ohms across the input, and
will drop out positively when the re-
sistence across the input rises to 12,000
ohms.

This is within the range of dark and
light resistances of a number of com-
mercial photoconductive cells and wide
differential operation from these cells is
entirely practicable (do not exceed cur-
rent limits of cells). Close differential

operation from photoconductive cells is
not recommended.

With the circuit and constants
shown, operation is satisfactory between
40°F and 160°F. Substituting a silicon
transistor in the circuit (at about 20
times the cost) extends the satisfactory
operating range approximately 100°F
in each direction.

With the relay shown, operation at
up to 22 counts a second was reached in
the laboratory. The maximum speed for
sustained industrial use is about 15
counts a second. For higher operating
speeds, use special relays such as the
Stevens-Arnold Millisec which permits
speeds considerably higher than 100
counts a second with this circuit. If a
6-volt 5-watt electromechanical coun-
ter is used as the load in this circuit,
10 counts a second is reached easily.

Exposure to mixed beta—gamma
radiation, at intensities up to 50,000
counts a minute, had no detectable effect
on operation, and rf pickup by the de-
vice itself seems of no importance. In
extreme cases, some filtering of a long
input line, between contacts and control,
may be nceded.

Actual service life of this contact
load multiplier can only be guessed at
with present knowledge. Continuous op-
eration at 10 counts per second for 10,-
000,000 counts produced no signs of
wear or changed characteristics of any
components.

This transistor contact load multi-
plier appears to be a satisfactory and
relatively inexpensive solution to many
industrial problems of instrument con-
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Fig. 2—Use this power supply with contact load multiplier of Fig. 1.
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menace

to FM stereo>?

MULTIPATH DISTORTION OCCURS “WHEN AN FM SIGNAL
reaches the receiving antenna by two or more separate
transmission paths. This is usually caused by reflection from
an obstruction near either the transmitting or the receiving
antenna. The signal reflector could be a large building or hill,
or a moving object such as an airplane.” The phenomenon is
well known to television viewers as “ghosts.”

Multipath distortion has been noted since the beginning
of FM, but has not given most listeners much trouble. With
stereo, things may be different. A much wider bandwidth is
required, and multipath “ghosting” may even—under certain
circumstances—put the left channel on top of the right one,

Six Industry Authorities
analyze the problem

Nobody seemed to know exactly how serious multipath
distortion might be, so RADIO-ELECTRONICS sent a question-
naire to a number of authorities in the field. We asked
whether audible distortion, impairment of separation, or both,
are the most important effects of multipath distortion: how
the number of listeners affected by multipath distortion on
FM stereo would compare with the number now having
trouble on monophonic FM, and what is the chief hope for
reducing the effects of this type of distortion. We also asked
how the listener could recognize multipath, and if there were
any other causes of distortion which might be confused with
it. The response appears below.

confusing the stereo effect completely.

L. H. Finneburgh

MULTIPATH SIGNALS CAUSE BOTH AUDIBLE
distortion and impairment of separa-
tion in FM stereo reception. The audi-
ble distortion usually shows up as
mushy middle tones, and raspy and
harsh high tones; the impairment of
separation is normally indicated by the
loss of stereo effect of the subcarrier
“second channel” and the presence of
background noise or hiss in this “second
channel”. A classic example of the lat-
ter can sometimes be heard as “airplane
flutter.”

The degree or seriousness of multi-
path distortion definitely varies with lo-
cality, but our experience indicates that
it is widespread and causes some distor-
tion in a large percentage of all loca-
tions, if a top-quality directional an-
tenna is not used.

Many other causes of poor recep-
tion and distortion, ranging from poor
recordings and faulty station operation
to tuners, amplifiers and speakers, of
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course exist. However, these are fre-
quently blamed when the true cause is
multipath distortion. And such multi-
path audible distortion is found in
monophonic FM, as well as stereo
FM, apparently to nearly the same de-
gree and frequency. Monophonic FM
1s not faced with the problem of sepa-
ration of the subcarrier second channel
that aggravates the stereo FM recep-
tion problem.

The FM receiver, whether mono-
phonic or stereo and regardless of its
quality, sees its receiving antenna as its
source of signal, and the fidelity of its
reproduction is limited to the purity
and sufficiency of this signal. Receiving
antenna gain is of real importance in
more remote locations, and rotators
may be required if directions vary
greatly. High front-to-back ratio, excel-
lence of impedance match, narrow di-
rectivity pattern front lobe and elimi-
nation of multiple side lobes are the
prime factors in most locations if mul-
tipath distortions are to be eliminated,
and real high fidelity realized.

We have carried on a veritable
avalanche of correspondence with the
field (individual consumers as well as
service personnel), which verifies the

www.americanradiohistorv.com

conclusions from our own engineering
test work that high front-to-back ratio
on the receiving antenna is probably the
most single important item in the elimi-
nation of multipath distortion, which
has shown up in a surprisingly large
percentage of stereo FM receiving lo-
cations. A narrow directivity pattern
front lobe and elimination of multiple
side lobes seem to run a good second in
curing these problems, along with excel-
lent impedance-match characteristics.

Impedance-match characteristics
seem to become more important as the
installation becomes more remote, since
installation is made on a higher mast
requiring Jonger transmission line, thus
making line reflections from impedance
mismatch more important.

The fact that FM receivers have
greater sensitivity than TV receivers
and that FM enthusiasts are more crit-
ical and discerning seem to have com-
bined to make the elimination of multi-
path reflections more critical and de-
manded in high-quality FM reception
than in most TV reception. We also
find that the FM enthusiast is more apt
to study and intelligently compare FM
components and antennas than the vast
majority of TV viewers.

RADIO-ELECIRONICS
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John Frank

THE MOST IMPORTANT EFFECT OF MUL-
tipath distortion upcn stereo reception,
beyond that upon monophonic recep-
tion, is that it introduces noise and
phase-shift effects in the range between
23,000 and 53,000 cycles—that part of
the transmission channel carrying the
stereo information.

This is heard as whistling, rushing
or warbling noises m the background,
accompanied by a rasping distortion,
which is partly or totally eliminated
when the listener’s system is switched to
monophonic reception.

Few localities are immune to mul-
tipath problems, although heavily popu-
lated urban areas, with concentrations
of structures that reflect radio waves,
undoubtedly present more of a problem
than suburban or rural locations.

Distortion caused by multipath re-
ception can easily be mistaken for poor
alignment or low signal strength, and
vice versa. The simplest test is to try
another station in a different direction.
If a rotatable antenna is being used,
and it is sufficiently directional, turning
it will usually establish whether the dis-
tortion is due to reflected signals.

In monophonic FM listening, the
result of multipath interference is not as
likely to be heard. It most often con-
sists of ultrasonic noise, which, even if
passed by the audio circuitry associated
with the tuner, i1s not likely to be audi-
ble. It is the much greater audio band-
width required by stereo transmission
that has enlarged the problem, since the
ultrasonic noise is now converted to
audible frequencies by the multiplex
demodulating circuitry. Moreover, the
phase disturbances associated with mul-
tipath reception can severely confuse
the multiplex circuit, which depends on
exact phase information to sort out
the left and right channels properly in
a stereo program.

So, assuming that no more actual
interference exists now than did before
multiplexing became common, the
stereo listener is more likely to have his
listening disturbed. Since multipath re-
ception causes distortion of phase, fre-
quency and amplitude, tuners that exag-
gerate these effects will be especially
susceptible to multipath problems; this
is particularly true where limiting is
poor, i.f. bandwidth narrow, or capture
ratio (the rejection of co-channel inter-
ference) is inadequate.

While no simple method of design-
ing tuners presents itself that would
totally eliminate such interference, or,
rather, its effects, the theory of FM
reception supports the hope that this
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may someday be possible. In the mean-
time, rotatable directional antenna sys-
tems would appear to offer the home
listener the best hope of improving re-
ception now disturbed by multipath
distortion.

Robert E. Furst

RECEPTION

MONOPHONIC
multipath distortion has never been a
major problem. FM limiters have been

FOR FM
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able to eliminate the variations in sig-
nal intensity due to cancellation and
reinforcement of multipath transmis-
sion. A slight phase shift in the higher
end of the audio spectrum also caused
by multipath transmission is not notice-
able to the ear. As a result of this,
multipath reception was troublesome
only in fringe areas, where transmission
cancellations caused the signal at the
receiving antenna to drop below the
limiting capabilities of the receiver.

With FM stereo reception, the sit-
uation changed. Since the faithful re-
production of the stereo FM program
requires the maintenance of very care-
fully conirolled phase relationships of
the main and subcarriers, any phase
distortion caused by multipath interfer-
ence will be noticeable to the listener.
It manifests itself in loss of stereo sepa-
ration and, in severe cases, may give
rise to harmonic distortion.

During this last year, we have had
the opportunity to introduce many
thousands of FM tuners and receivers
to the market, and have been able to
study, on a nation-wide basis, the dif-
ficulties caused by FM multipath dis-

tortion. Fortunately, it appears that a
very small percentage of listeners have
been plagued by this difficulty. In al-
most all of these cases, a change in the
antenna system eliminated the prob-
lem. As a remedy, we have recom-
mended the installation of an antenna
with strong directional characteristics,
such as a Yagi. and a carefully installed
antenna transmission line to link the
receiver with the antenna without the
introduction of standing waves.

Quite often the difficulties attrib-
uted to multipath interference are actu-
ally caused by improper adjustment of
either the stereo broadcast equipment
or the multiplex circuitry within the
tuner. The audible results are similar,
usually again lack of stereo separation,
and audio distortion.

What can be done within the
framework to the receiver design to
minimize the effects of multipath inter-
ference? In my view, the most impor-
tant pertinent characteristic of the re-
ceiver s the quality of the limiter cir-
cuitry and the capture ratio of the
tuner. Good limiting will permit the
receiver to accept the secondary trans-
mission path only when its intensity is
in the same order of magnitude as the
main path. This is the case only on rare
occasions.

Visual indicators have been ex-
plored which will show in some form of
display the amount of multipath at the
antenna. The thought here is to rotate
the antenna for optimum resuits. All
schemes proposed so far have been
cumbersome and difficult to manipulate
by the nontechnical public, and our
field experiences have not indicated any
need for this type of device.

F. L. Mergner

IN FM STEREO RECEPTION, THE MOST
important effect of multipath propaga-
tion is audible distortion, sometimes
causing complete loss of intelligibility.
Multipath distortion is accentuated
during stereo broadcasts because the
method used to transmit stereo infor-
mation requires, not only a much
wider frequency spectrum than mono-
phonic FM, but depends to an even
greater extent on amplitude and phase
relationships. In addition, multipath
propagation can cause an imbalance in
the two sidebands produced by modu-
lation of the 3&-kc suppressed subcar-
rier, thus increasing distortion. Al-
though multipath also decreases chan-
nel separation, this loss is not nearly as
objectionable, because the accompany-
ing distortion is much more disturbing.

Multipath distortion is normally
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more prominent in large cities due to
the greater number of reflecting sur-
faces, such as tall buildings, especially
those with large metal surfaces. How-
ever, it can occur in outlying arcas as
well. Tests using monophonic transmis-
sions show that distortion becomes
more serious as the difference in path
lengths and the amplitude ratio between
reflected and direct signals increases.

Loose connections, especially at
one of the antenna terminals, can cause
mismatch between the antenna and the
input circuit, a condition which will re-
flect and delay a portion of the signal
and cause distortion which could casily
be mistaken for multipath. A drifting
38-kc generator in the multiplex section,
poor synchronization due to marginal
gain of the 19-kc amplifying circuits,
especially during weak signal periods,
can also cause phase distortion in addi-
tion to loss of separation.

In some locations there can be a
problem with multipath reception even
on monophonic programs. Investiga-
tions have shown that for path differ-
ences less than about 14 miles, delayed
signals of relatively large amplitude can
be tolerated as long as the FM receiver
maintains adequate AM suppression. As
the path difference increases from 1va
miles, the spectrum of distortion ex-
tends to higher order harmonics. Since
the ear is very sensitive to such har-
monics, the tolerable amplitude of the
delayed (reflected) signal falls off very
rapidly over the range of path difference
from 5 to 12 miles.

For path differences of 18 miles
and more, the harmonics spectrum ex-
tends beyond the audible range. and the
distortion is heard as a hissing noise.

Tuners which maintain a minimum
AM suppression of 35 to 40 db under
all receiving conditions are able to re-
duce mulitipath distortion during mono-
phonic reception to acceptable levels.
Therefore, I do not feel that this prob-
lem is too serious in most areas at the
present time.

I would estimate that in urban
arcas one out of two installations using
an antenna that proved sufficient for
monophonic reception could have trou-
ble with multipath distortion during ster-
€0 transmissions.

Antennas, highly directional in the
vertical as well as horizontal plane, and
rotators solve most of the problems.
However, good tuner design can also
help. For example, having the proper
match between antenna and input cir-
cuit of the FM tuner will eliminate the
possibility of reflections in the lead-in.
Well designed tuners with a good cap-
ture ratio (low numerical figure in db),
as well as a high order of AM suppres-
sion, will generally provide much more
satisfactory monophonic and stereo-
phonic reception than others under con-
ditions of multipath propagation.
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Richard Sequerra

MULTIPATH DISTORTION OF FM STEREO
reception may cause more or less se-
vere high-frequency distortion, inability
to recover the 19-kc pilot, phase shift
of the upper sideband of L — R signal,
reversal of the left and right, and a fur-
ther decrease in the signal-to-noise ra-
tio. How can the listener recognize it?
The only practicable solution we know
is our oscilloscope tuning indicaror,
which presents dynamically the instan-
tancous deviation plotted against the
produced AM components of a multi-
path signal passing through a nonphuse-
linear network.

Multipath distortion quite obvious-
ly affects FM monaural reception. This
can be heard as high-frequency distor-
tion. For a long while, all of us have
been guilty of blaming radio stations
for the poor quality transmissions, cs-
pecially at the high frequencies.

As we increase the bandwidth of the
transmitted signal for stereo reception,
the problems created by multipath dis-
tortion rise at an astronomical rate.
We feel that most listeners are likely to
have multipath distortion of FM stereo.

Frequently, antennas and rotators
with the proper lead-in wire such as a
300-ohm balanced shielded cable can
make significant improvements in many
locations. However, there must be some
tuning device which will display the
amount of multipath reduction when
the antenna is turned. The receiver
that has the most phase-linear response
will be least subject (o multipath dis-
tortion in all cases.

Unfortunately, little serious theo-
retical work has been done on multipath
phenomena. We are all quite ignorant
of the specific quantities and qualities.
This is what we at the Marantz Co.
think:

The long time delay between want-
ed and unwanted signals is the charac-
teristic that produces the most severe
multipath distortion, unlike the short-
path delay that produces the most sig-
nificant ghosts on television.

It the field strength of the unwant-
ed signal or signals can be made sufhi-
ciently low relative to the wanted sig-
al, we will have very low distortion.
With the use of the antenna, rotator,
proper balanced lead-in apd a linear-

phase if. system, we can achieve in al-
most all cases a very significant improve-
ment in the sound and insure the maxi-
mum of stereo separation for a given
receiving situation.

Daniel von
Recklinghausen

MULTIPATH DISTORTION IS THE RESULT
of multipath interference. The transmit-
ted signal reaches the antenna simul-
taneously over direct and reflected
paths. These signals add in phase and
in amplitude, and cause undesired
phase and amplitude modulation.

The most obvious result of multi-
path interference is audible distortion
that is more noticeable with the tuner
in the stereo than in the monophonic
mode. The amount of phase modula-
tion is approximately proportional to
modulating frequencies, and therefore
the higher frequencies show more dis-
tortion than the lower ones. With an
ideal tuner, only phase modulation will
be noticed. The tuner’s amount of ampli-
tude rejection is a measure of its per-
formance—at least 40 db is required
for good performance.

If the tuner has poor AM rejec-
tion, distortion will be greater. The
more multipath interference is present
the more stringent is the job the tuner
has to perform. A directional antenna
will always reduce multipath distor-
tion, but this may be diflicult to do in
cities where landlords may not permit
outdoor antennas, or in areas where
multiple reflections are too numerous to
be eliminated by antenna directivity.

Distortion in the tuner is frequent-
ly blamed on multipath interference, but
often may actually be a distorted sig-
nal produced by the station. The FCC
permits distortion values between 2.5
and 3.5%, not including the amount of
distortion in the original recorded ma-
terial. Therefore any added distortion
due to multipath may be unnoticeable
because it is relatively small. For best
results, a tuner engineered for multiplex
operation should always be used. Some
earlier tuners were not engineered for
that, and show a fair amount of high-
frequency distortion.

Separation may be affected to
some slight degree by multipath distor-
tion but generally the amount of dis-
tortion is considerably higher in the au-
dible degradation of separation.

Summary
It would appear, then, that while agreement on many of the phases of multi-
path distortion is not complete, there is a general tendency to agree that the remedy
lies in an excellent directional and well matched antenna, and that there may be
possibilities of further improving the situation by attention to a number of other
factors. Especially, excellence in tuner design may have an important effect. END
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Here is an electronic thermometer
equivalent to a pair of high-quality glass
thermometers without any of their dis-
advantages. The unit is compact and
rugged enough to withstand very rough
handing. Its indicating meter can be lo-
cated remotely in a position where it
can be viewed in comfort.

Temp-All can be used to check the
operating temperatures of components
in tube and tramsistor circuits. It will
measure the temperature inside an en-
closure containing the circuits, the case
temperature of the transistors or tubes,
the case temperatures of the various
components—transformers, power ye-

THERMISTOR
RANGE RES
{RI-R6)

(<]
BRIDGE BATT
o

TRANSISTOR
BRIDGE AMPL

Fig. 1—Simplified circuit of the Temp-
All

By DAVE STONE

Two transistors and thermistor probes give
you an accurate electronic thermometer

sistors, etc. It will also measure inside-
outside air temperature for checking the
effectiveness of an air-conditioner, for
example. Other possibilities are limited
only by the inventiveness of the builder.

Six selected ranges cover —15 to
£125°C, or +5 to +257°F. A panel
switch selects either of two probes
which can be mounted in two locations.
The meter indicates the temperature at
the two locations, so the difference be-
tween them can be readily figured. Only
one probe is used for spot temperature
measurements at one location. The in-
strument is battery-operated, complete-
ly portable and can be held in one hand
while the other hand directs the probe.

How it works

The temperature-sensing probes
are thermistors, semiconductors whose
resistance varies with temperature. The
simplified schematic of the Temp-All
(Fig. 1) shows the thermistor mounted
in one leg of a bridge circuit fed by a
constant-voltage battery. As the ther-
mistor’s resistance varies with tempera-
ture the currents in the bridge arms
vary accordingly. The voltage differ-
ence between points A and B changes
in direct proportion to the current flow.
This voltage change is amplified with a
transistor dc bridge amplifier to drive
an indicating meter.

6  BATTI,6.5V

o

THERMISTOR
PROBE
31.5K£10%
AT 25°C

@

5
4
3
2 i
| \
\\
RI R2 SR3 R4 RS R6
27K 10K 218K £ 33K <68K zzoK‘,
10K-1%
R?
[ —3,
o g
g J8 IS lg 8
B 2T 28 22 27
& 2 4= & ]
?u: ['4 x [+ 4 o

Fig. 2—Follow this sche-

matic when you build your
Temp-All.
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the TEMP-ALL

Range resistor values in Fig. 2 are
selected to allow the bridge to balance
at the lower end of each range. When
the temperature increases, the thermis-
tor’s resistance decreases and the am-
plified voltage change causes the meter
to deflect upward.

The bridge voltage is fed to the
transistor bases through isolating re-
sistors R15 and R16. This transistor
bridge amplifier is similar to those found
in vtvm circuits and amplifies very small
voliage differences. The voltages fed to
the bases are opposite in polarity, caus-
ing one transistor’s collector current to
decrease and the other to increase. The
microammeter is connected across col-
lector load resistors R2t{ and R23 in
conjunction with R22, the ZERO ADJUST
potentiometer.

S4, when pressed, shorts the bridge
and places an equal potential at each
transistor base. Then R22 is adjusted to
allow equal current flow through both
transistors, so the meter reads zero.
When S4 is released, the circuit is bal-
anced and ready to accept the bridge
voltage. Resistors R17 through R20 are
the transistor base-biasing networks,
and R9 through R14 form meter shunts
for each range.

The amplifier is powered by a 6.5-
volt mercury battery with a nominal
drain of 1 milliampere.

R1—2,700 ohms

R2—10,000 ohms

R3—18,000 ohms

R4--33,000 ohms

R5, R15, R16—68,000 chms

R6—220,000 chms

R7, R8—10,000 ohms, 1%

R9—300 ohms

R10—160 ohms

R11, R14—200 ohms

R12—270 ohms

R13—430 ohms

R17, R20-680,000 ohms

R18, R19—-56,000 ohms

R21, R23—2,200 ohms, 1%

R22—pot, 5,000 ohms, wirewound, miniature

All fixed resistors Va-watt 5% unless noted

BATT 1, BATT 2—6.5 volts, mercury (Mallory TR-165R
or equivalent)

1, J2—2-terminal jocks

M—200 microamperes (Weston model 1301 or ecuiv-
alent)

PL—2-terminal plugs to match J1, J2 (one for each
probe you plan to use)

S1—6-position 2-pole miniature rotary

$2—spdt toggle or rotary

S3—dpst toggle

S4—spst, spring-loaded momentary-contact pushbut-

ton

Thermistors, rod-type, 31,500 ohms ==10% at 25°C
(Fenwal Elecironics type RA43L1) one for each
probe you build

V1, V2—2N331

Transistor sockets (2)

Plastic pill vials {one for each probe you build)

Case—5 x 4 x 3 inches

Miscellaneous hardware
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The temperature-sensing probes. Their cases

thermistor element.
Construction and checkout

Try to use transistors whose dc
current gains are very nearly equal
Close matching is a must—use a good
transistor checker. This is important. It
will be impossible to zero the Temp-All
with very unbalanced transistors. All
other components are standard and eas-
ily obtainable, and layout and wiring
placement are definitely not critical.

The amplifier and bridge circuit
including all resistors and transistor
sockets is mounted on a perforated
board, which in turn is mounted on the
meter’s terminal posts. To simplify con-
struction, mount all resistors and the
two sockets to the board and complete
as much wiring as possible. Then, in-
stall the switches, jacks, meter and bat-
tery mount, and connect these parts.
Finally, fasten the board to the meter
terminals and complete the few remain-
ing connections between board and
switches.

The thermistor probes consist of a
thermistor mounted by its leads to a
two-prong mating plug installed in the
cap of an ordinary plastic pill vial. The
body of the vial has holes drilled into
its sides to allow the thermistors to sense
the temperature of the surrounding air.
Make several long shielded twisted-pair
cables with mating connectors to con-
nect the probes to the main unit when it
is desired to place the probes at a re-
mote location.

When construction is complete,
carefully observe the correct polarity of
BATT 2 and insert it into its mount. Do
not insert BATT 1 at this time. Discon-
nect the negative battery lead and tem-
porarily insert a milliameter in series
with the lead and circuit. Rotate S3 to
oN and observe the milliameter read-
ing. If it is appreciably higher than 1
ma, disconnect the power immediately
and check circuit wiring, and transistors
if necessary, for a defective connection
or component.

If the milliameter reading is nor-
mal, switch power off and reconnect the
battery lead. Throw S3 back to on, press

46
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reveal the

have been removed to

the PUSH-TO-ZERO switch and rotate the
ZERO ADJUST control in both directions.
This will swing the needle of the meter
above and below the zero mark on the
meter. Then, switch power off, observe
the proper polarity of BATT 1 and
place it in its mount.

Plug a thermistor probe into J1, ro-
tate the PROBE SELECTOR switch to posi-
tion 1 and turn the RANGE control (S1)
to position 2. Throw S3 to oN, press S4
and zero the meter, then release S4. If
the air around the workbench is about
normal room temperature (70°F), the
meter needle will be indicating between
half and full scale. You can now pro-
ceed with the calibration.

Calibration is easy

There are two ways to calibrate
the Temp-All. The first is fairly simple
and requires only the use of a precision
resistor decade box. The thermistor
manufacturer plots an average curve of
resistance vs temperature for the ther-
mistor used in this test unit. If a num-
ber of fixed resistors are substituted for
the thermistor in the bridge arm, the
meter deflects to a reading which repre-
sents the temperature indicated by the
manufacturer’s curve. Simply substitute
the decade box set at the resistances
shown in the table, note the meter read-
ing and mark it as the indicated tem-
perature. When this reading occurs
again with the thermistor probe plugged
into place, the temperature of the ther-
mistor will be the same as the resistor-
calibrated temperature reading.

The ranges overlap, allowing a
particular temperature point at the high
end of one range to appear again at the
low end of the next range. The thermis-
tor manufacturer specifies a maximum
of 10% tolerance between individual
thermistor units, but I have yet to find
any which has exceeded 5%. It is rea-
sonable, then, to expect about 5% to
10% accuracy in temperature readings
using this method of calibration.

Accuracy on the order of 2% can
be obtained by hand-calibrating the
thermistor probes. This requires the use
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Calibration Chart
CALIBRATING

RANGE  RESISTANCE DEGREES €
(Kilohms)
230 —15
195.1 —12
175.2 —10
150.1 -7
136.8 —5
1 . 119.7 -3
107 -1
100 0
97.9 1
89 3
79.1 5
/]
75.2 7
62.7 10
56.2 12
491 15
2 4 s 18
39.5 20
34.9 23
L 315 25
28.8 27
26.1 30
3 ¢ 225 33
21.1 35
19.4 37
16.75 40
15 43
13.9 a5
4 5 12.8 47
1.3 50
10.1 53
L 96 55
8.8 57
7.819 60
6.95 63
6.5 65
6.1 67
5.5 70
5 4.85 73
4.6 75
4.25 77
| 3.950 80
l 35 83
3.35 85
3.3 87
2.875 90
l 2.65 93
2.48 95
2.37 97
217 100
1.97 103
1.83 105
1.73 107
6 1.58 110
1.44 113
1.35 115
1.25 17
1.14 120
1.02 123
0.97 125

2 RANGE.  ERO ADJUST,
Front-panel closeup of the Temp-All.
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of good glass thermometers (o cover the
entire range. The probe and thermome-
ter are heated and cooled together, and
the temperature readings of the glass
type are noted vs the meter reading.
Although this is a long process, the end
result is an accurate scale comparable
to the accuracy of the glass thermome-
ter. I submerged a glass type and ther-
mistor probe into a small can of light
machine oil which was heated on a
stove and cooled in a freezer to obtain
the temperature ranges.

How to use it

Air temperature meastirements at
one or two locations are simple. One
probe is usually plugged into J1 on top
of the main unit in one location and the
other probe is located at some remote
spot. Switching the PROBE SELECTOR
back and forth gives the readings at
both locations. If the RANGE switch is on
an incorrect range, the meter will indi-
cate below zero or above 200. Merely
rotate the range switch until the read-
ing is on scale, press the PUSH-TO-ZERO
switch and zero the meter, release and
note the reading. Look it up on the cali-
bration chart and obtain the temperature
reading.

A measurement at one location is
obtained with one probe at the end of a
short cable held in the area to be
checked. Case temperatures are ob-
tained by removing the plastic vial body
and touching the tip of the thermistor
to the component. The limiting maxi-
mum temperature for the probe’s sol-
dered leads is 125°C. If the components
to be measured are very hot, locate the
probe nearby, but not touching the com-

Efficient Measurement

A dealer receives five boxes full of
carbon resistors. Each resistor is marked
with three red bands and one gold. The
factory sends notice that one of the
boxes should have had orange rather
than red for the second band. The dealer
tells his assistant to locate the defective
box with four ohmmeter measurements.
The assistant does it with only one meas-
urement. How?—Albert S. Lombard

Open Circuit

Here we have a two-terminal black
box which apparently has some kind of
internal power supply. Shorting the ter-
minals gives us a circuit carrying 5 am-
peres (Fig. 1). The researcher picks up
a convenient resistor and places it
across the terminals (Fig. 2). Now 3
amperes flow, and the voltage drop

BLACK
BOX
154
Fig.!
FEBRUARY, 1963

Parts layout in-
side the case.

ponent, to determine whether the near-
by temperature is near the limit. If not,
touch the probe to the part, but keep
observing the meter! In all measure-
ments, allow the probes to remain in
place for a minute or two to obtain an
accurate reading.

My Temp-All has been used con-
stantly for electronic and general scien-
tific measurements of heat and cold. It

WHATS
- YOUR
\ \ EQ?

RESISTOR

BLACK
BOX

32v
. S
3A

Fig.2

across the resistor is 32. What will the
terminal voltage be if no current is
drawn?—Charles S. Bryant.

Lights and Chicken Farmer

A chicken farmer has four chicken
houses and his home arranged as
shown. He uses one powerful lamp in

Wwww.americanradiohistorv.com

is constantly used to check whether
transistor circuitry is operating in a safe
temperature environment. Its cost is
nominal, and the unit has paid for itself
by saving a number of power transistors
which were mounted on inadequate
heat sinks and several electrolytics
mounted too close to a power trans-
former. You’ll soon wonder how you
got along without the Temp-All.  END

the center to illuminate the whole area
so he can see to go from one house to
another. When he arrives at any build-
ing, he wants to turn the lamp off.
When night catches him indoors, he
wants to turn the light on before going
out. This can be done with only 1wo

FARMER'S
HOUSE

CHICKEN CHICKEN
HOUSE | : HOUSE 2
LAMP
CHICKEN CHICKEN
HOUSE 3 HOUSE 4

hot wires from house to house and, of
course, the lamp will have to be con-
nected. (Hint: one lamp wire from the
farmer’s home, and one from one of the
chicken houses.) Use only three dpdt
switches and two spst switches.—Ray
McQueen

Answers on page 63
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No longer a creature of the wild-eyed theorist or artist, it has prac-
tical applications both for the professional and amateur musician

AS FAR BACK AS 1944, DAVID RAKSIN, HOL-
lywood film music composer, used elec-
tronic music to get the film “Laura” off
the ground. Full of melodrama, the pic-
ture somehow failed until he hit upon
the idea of adding to the music, at a
moment of particular emotional build-
up, a weird, spine-chilling sound, like a
wind mounting in loudness, wave upon
wave.

To manufacture it, he chose the
sound of a multitude of piano strings,
which, when struck, gave off a peculiar
“whine”. To sustain the sound thus
made, he amplified it progressively to
offset the natural decay of the piano
string once struck.

The initial hammer “blow” also
had to be deleted. How it was done is
llustrated here. Fig. [-a shows a piano
note—a highly damped oscillation. Rak-
sin arranged that, immediately after
the hammers struck, amplification of
the ensuing “hum” would begin—not
before. Then, as the natural wave train
decayed, the amplifier would be grad-
ually “turned up” (Fig. 1-b), compen-
sating for the drop in volume and se-
curing a continuous sound of uniform
volume (Fig. 1-c).

Of course. there was a limit to this.

By JAMES W. ESSEX

Happily, recording on film allowed the
process to be duplicated endlessly by
merely “photographing” the sound
waves over and over again. The desired
“weird” sound was then dubbed in over
the music.

My own acquaintance with elec-
tronic music began almost by accident,
as an amateur violist in the Stratford
Civic Orchestra. I needed suitable ac-
companiment for practicing difficult
passages at home. Such selections as
Schubert’s Unfinished Symphony, for
example, with its long bass violin in-
troduction, presented real problems. If
I could simulate a bass violin with my
own instrument, I could practice com-
ing in at the difficult point where the
bass violins left off and the violins com-
menced. Timing was important, and it
would help to have that introduction
played! But the bass violin cannot be
cifectively simulated on an ordinary
violin.

I had heard something of the new
art called “electronic music” at the
Stratford Composers Conference. To

me, it was a parade of weird noises, but
they did produce some interesting ef-
fects.

I have a tape recorder and other
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Fig. 1—How the ‘“rising wind” effect
was produced from a combination of
piano notes.

top-flight equipment here at the Uni-
versity of Waterloo (Ontario, Canada).
With the recorder, any sound phenom-
ena can be readily investigated. In addi-
tion, the Scott noise generator and the
Hewlett-Packard signal generator gave
me sound sources to draw upon.

The tape recorder was the obvious
answer. The one I used has two speeds
—7.5 and 15 ips. If I played the violin
at its lowest register but recorded at
twice the playback speed, I could get a
frequency division of 2. A note played
at 246.94 cycles, for example, would be
heard from the tape recorder at 123.47
cycles (Fig. 2).

Even so, the violin wasn’t able to
get low F, but it did not alter the basic
idea, which was good and served me
well. In playing the passage, the normal
time was shortened by half. On play-
back (the tape was now going at 7.5
ips) the notes were held twice as long,
and timing was correct.

Author using violin to produce near-
sawtooth waves on tape and scope.
University of Waterloo

RADIO-ELECTRONICS
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VIOLIN

24694 2772 246.94
146.8
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BASS 123.47 1386 123.47

Fig. 2—How the bass violin is simu-
lated.

From here, I went on to discover
what the simple change in one para-
meter of a tone can do. For example,
any tone, continued at constant speed
with judicious use of the volume con-
trol, can be altered to resemble an en-
tirely different instrument. A recording
of a sustained violin tone can be played
back with an initial “burst” of volume
and thus simulate the plucked string of
the Hawaiian guitar (Fig. 3)! Ampli-
tude as well as tone can be varied to
produce effects not originally there.

My 202A Function Generator has
a range of 1,200 cycles down to .008
cycle. In addition, it has three kinds of
outputs—sinusoidal, square and trian-
gular. Why not, I thought, use this gen-
erator to simulate the bass violin ex-
periment? I could then do it entirely by
electronics. Its range could more than
adequately cover the very lowest
reaches of the bass as well as rise to 120
cycles and above. But which type of
wave would give me a tone closest to
the bass violin?

I knew, from RCA’s Dr. H. F. Ol-
son’s studies of stringed instruments, the
violin gave off waves closely resembling
the sawtooth (Fig. 4). Thus, it would
appear that the triangular wave, re-
sembling more closely the sawtooth,
should give the result I looked for. To
“play” the signal generator, 1 scaled off
the bass violin’s notes with comparative
signal generator dial settings.

The square wave is richer in har-
monics than the triangular. This fact,
in view of what’'s been said about
stringed instruments, would make it
seem that for a bass violin imitation,

H
0B

|

CHANGED BY AMPLIFIER
A NOTE WITH SLOW RISE ~ ==——> GAIN TO HAVE SHARP
ATTACK

Ol —_—
-
GAIN DIMINISHES

the square wave would be it (Fig. 5)!
Not so! I found the triangular output
more pleasing and more realistic. And
the reason, after it was all figured out,
was simpler than it first appeared. The
triangular wave more nearly resembles
the sine wave than does the square
(Fig. 6). Except for the sharp peak, it
is virtually a sine wave. Yet, the sine
wave—Ilacking harmonics or “color”—
could not be passed off as anything re-
sembling a bass violin.

Why then can the triangular? The
only reason I can give is that it more
closely achieved or “matched” the basic
frequencies of the bass violin. Thus, at a
frequency setting of 50 cycles, for ex-
ample, my ear hears 50 cycles. Switched
to the square wave, the tone had such
a preponderance of harmonics I could-
n’t tell if I was hearing 50, 100 or 150
cycles. And the ear’s natural lack of
response at the lower frequencies, es-
pecially below 75 cycles, made me think
I was hearing a fundamental of 150
cycles. This was very confusing and
gave the impression I couldn’t reach 50
cycles or, by corollary, I couldn’t “play”
the low notes of the bass.

Because it’s the relative amplitude
of the harmonics to the fundamental
that determines the kind of instrument
heard, duplicating this pattern results in
a reasonable facsimile, electronically,
of the instrument desired. The violin
is a case in point. The stringed musical
instruments emit sawtooth waves. I
learned that this is due to the method
in which tones are produced in the vio-
lin, for example. In crossing the strings
on a bowed instrument, there’s an ini-
tial pull exerted by the bow, followed
by a vibration of diminishing strength.

Frequency spectrum analysis, or
the study of harmonic relationships to
a fundamental, tells us some interesting
things about musical instruments. For
example, the violin sounds different
from the flute because it’s far richer in
harmonics! Compare Figs. 7-a and 7-b,
showing response for the two instru-
ments playing a comparative note.
While the flute is practically without
harmonics, the violin displays many
harmonics with much strength. END

— - oY —

)

NEW TONE NOW
e—-—3 RESEMBLES PLUCKED

STRING

Fig. 3—A violin may sound like a guitar on tape.

FEBRUARY, 1963
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Fig. 4da—Sawtooth pattern of violin
bowed carefully. b—Camposite photo of
vielin waveforms, compared with tri-
angular ouput of H-P low-frequency
function generator 202A4.

Fig. 5—Attempt to bow the violin with
medium pressure and slow stroke to ob-
tain a square wave. Square wave from
signal generator is showrn below, for com-
parison.

Fig. 6—Anempt o reproduce sine
waves on the violin.
30
[ £:6597y
20k 1
| RESPONSE- L1
08 101 | ] I
o] T
1097y 500 iKC 5 10
FREQ
a (VIOLINE}
3op £:784°u
20F
RESPONSE- | [
DB 10 | !
1007y 500 IKC 5 10
FREQ
ey b (FLUTE 6}

Fig. 7—Comparative response of violin
and flute when playing a similar note.
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By ROBERT G. MIDDLETON

unsuspected cause
of TV color failure

The bad capacitor can lurk everywhere

Fig. 1—Very weak color bar pattern.

Fig. 2—Injection voltage trom subcar-
rier oscillator. This pattern shows nor-
mal amplitude.

1/726EA8
BANDPASS AMPL

BANDPASS
TRANS

L et

From (X)

VIDEO AMPL 1
BLANKER Izzo,‘,‘f = 15K
INPUT =

820 uuf

Fig. 3—Normal waveform at point X
in the bandpass amplifier circuit.
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A SURPRISINGLY LARGE NUMBER OF COL-
or TV failures are due to capacitors.
The technician expects to find these in
circuits which operate at B-plus or
screen-grid voltages. Leaky or shorted
capacitors in cathode circuits are less
common because working voltages are
comparatively low. The few pulsed cir-
cuits in color receivers are another
story. Capacitors in these circuits have
the poorest life expectancy. This results
from the strenuous “working” of the
dielectric by pulse voltages. Capacitor
failure in a keyed-agc circuit, for exam-
ple, would not be unusual. On the other
hand, a capacitor failure in a tuned sig-
nal circuit with zero dc voltage is quite
unexpected. A complaint of very weak
color (Fig. 1) is generally pinpointed by
changing tubes first, and next by meas-
uring dc voltages and resistances in the
chroma section. As a leaky or shorted
capacitor usually shows up on dc volt-
age and resistance tests, capacilor trou-
ble did not appear likely because all dc
voltages and resistances were normal.

There was a trace of color in the
pattern when the intensity control was
turned all the way up. Black-and-white
reception was normal. As a last resort,
a wide-band scope with a low-capaci-
lance probe was set up. An open ca-
pacitor often stops (or greatly weakens)

COLOR

an ac signal without causing a significant
change in dc voltages. In such cases a
scope will show whether the signal can
be traced to one end of a coupling ca-
pacitor, only to disappear at the other
end. A scope likewise shows whether the
output from the subcarrier oscillator is
weak or absent.

I checked the oscillator output and
found the pattern of Fig. 2, which
showed normal injection levels. With the
oscillator cleared, I traced the chroma
signal next. A color bar generator was
used to drive the receiver, instead of an
antenna signal. It has the advantage of
supplying a steady and standardized sig-
nal, which can be adjusted for level or
various chroma components as may ap-
pear desirable.

WwWWW.americanradiohistorv.com

The color bar generator was set for
I and Q output since the trouble was in
the chroma section. With the low-ca-
pacitance probe at the bandpass ampli-
fier input, a normal waveform was dis-
played (Fig. 3). The burst signal, fol-
lowed by the I and Q signals, appeared
normal. The burst is somewhat distorted
by the blanker characteristics, but this
is of no significance. The horizontal sync
pulse is absent, being rejected by the
chroma-bandpass input circuit (not
shown in Fig. 3). This also is normal.

However, when the probe was ap-
plied at the color intensity control, it
was an entirely different story. Here,
the chroma signal appeared weak and
contained integrative distortion (integra-
tion of pulses, Fig. 4-a). Now the trou-
ble was pinpointed to the bandpass out-
put circuit. The transformer appeared
OK on a continuity test, but might have
had some shorted turns. This could ac-
count for the integrative distortion as
well as the weak output. However, the
same symptom would result from a
defective 330-ppf tuning capacitor. One
end of the capacitor was disconnected,
and an ohmmeter test made. The meter
read 40 ohms!

Fig. 4-a—Improper waveform (top) at
the color intensity control. b—Correct
waveform (bottom).
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With a replacement capacitor wired
in, receiver operation snapped back to
normal (Fig. 4-b). This rather unusual
color TV service case ended up on the
profit side of the ledger thanks to
prompt use of a scope when meter read-
ings offered no clues.

Another capacitor kick

This general approach brings to
mind an earlier job on a somewhat simi-
lar chassis which also had an unusual
capacitor trouble. The complaint was
distorted color, with noticeable absence
of green hues, and the defect did not
show up on dc voltage and resistance
tests. There was plenty of color, such as
it was. Black-and-white reception was
normal. The hue control was operative,
but greens were not reproduced if the
red and blue bars were properly phased
In.

Picture analysis accordingly threw
suspicion on the G—Y section. Dc
voltages and resistances were well within
tolerance, and a wide-band scope was
brought in to conduct a cross-examina-
tion. The input (cathode) waveform was
normal, but the second test (Fig. 5)
showed an abnormally large and dis-
torted waveform at the grid bypass
capacitor. The most likely cause would
be an open capacitor. This was quickly
confirmed by bridging the suspect (the
.01-pf unit in the grid circuit) with a
replacement. The green, cyan and yel-
low bars reappeared.

To understand why the greens dis-
appear from the picture when the .01-
capacitor is open, note that the cathode
of the G—Y amplifier is driven from
the cathodes of the R—Y and B—Y
amplifiers. The G- Y stage operates
as a grounded-grid amplifier. Because
of interelectrode capacitance between
grid and cathode, the grid “follows” the
cathode unless the grid is returned to ac
ground. So, when the .01-pf capacitor
opens, the amplifier action substantially
disappears.

The dc distribution in Fig. 5 is not
entirely obvious, and may appear un-
usual. Although the grid is returned to
the 13.7-volt cathode, it measures only
6.5 volts. The reason is based on signal-
developed bias. Although there is no
signal as such specified while muking dc
voltage measurements, the noise level is
fairly high, because the G—Y ampli-
fier is preceded by numerous stages, and
the agc line is not clamped. The noise
voltages drive the cathode of the tube
and, although the grid is grounded for
ac, grid current is drawn on negative
peaks of drive. A negative drive to the
cathode is the same as a positive drive
to the grid.

The grid would rest at 13.7 volts
were it not for grid-current flow which
cancels about half of the cathode bias
voltage. As would be expected, if you
shunt a large capacitor across the 560-
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Fig. 5—Normal waveform found at
point X in G — Y amplifier circuit.

ohm cathode resistor, the dc voltages
at grid and cathode become the same,
except for a small contact-potential
shift. The ac ground return in Fig. 5 is
made from grid to B-plus instead of
chassis ground because the R—Y and
B—Y amplifiers have their grids
coupled to preceding plate circuits ener-
gized from the same B-plus line. The
scope shows a small ripple on the supply
line, which varies with the changing
chroma signal. Thus, this method of
returning the G—Y grid to ground
prevents the chroma amplifiers from
seesawing the B-plus ripple.

Noise on video waveforms

The noise voltages which produce
the perhaps unexpected dc distribution
in the G—Y amplifier also appear
superimposed on video waveforms when-
ever i.f. bias is low. Fig. 6 shows noise
on a video amplifier signal. To avoid
noise disturbance in waveform checks,
set the color bar generator output for

SCOPE

COLOR RCVR

go==on b
"VIDEO '

Fig. 6—This color bar waveform shows
blurring caused by noise.
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a desirable signal-to-noise ratio. If there
are signs of overloading, adjust the age
level control or clamp the agc lines.

Unless this is done, the beginner
may have unusual difficulty in evaluating
waveforms. Most noise voltages are
generated in the mixer, although the rf
amplifier also make noticeable coniribu-
tions. The amount of noise interference
in video waveforms is determined al-
most entirely by the signal level at the
mixer. If the generator output is in-
creased, the signal-to-noisc ratio at the
mixer is also increased. The noise level
itself is not significantly affected. Thus,
a tenfold increase in generator output
reduces the apparent noise 10 about one-
tenth of its initial value.

Of course, this tenfold increase in
signal level will overload various signal
circuits following the mixer if age bias
has been set for weak-signal reception.
Overload shows up as compression or
clipping of the signal waveforms, and is
highly misleading if it goes unrecognized.
If a signal waveform appears distorted,
reduce generator output while watching
the waveshape. 1f the waveform re-
mains the same, but merely becomes
noisier, the trouble is actually in the
receiver circuits. On the other hand, if
the waveform changes in shape and be-
comes more nearly normal, the trouble
is due to overload in one or more of
the stages. END

...you’re sure of getting what
you ask for in Radio-Electron-
ics. For over five years we
have insisted that mail-order
tube advertisers state plainly
whether their tubes are new,
or seconds or rejects—as the
case may be. This has cost us
some advertising revenue —
but it has protected you.
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‘you can have
a career like
this In

space age
electronics

Take the first step today—send
for free book that shows you how
CREI can help you take advantage
of today’s opportunities.

JUST A FEW YEARS AGO Robert N. Welch had a
routine job in electronics. He realized that progress was
impossible without practical and up-to-date knowledge
of advanced electronic engineering technology. Deter-
mined to prepare himself to meet industry requirements
for career opportunities, he enrolled in a CREI Home
Study Program. Today he is a Philco Corp. engineer
with a responsible assignment in space age electronics
at Vandenberg Air Force Base, launching site for inter-
continental ballistic missiles.

YOU HAVE THE SAME OPPORTUNITY. CREI offers
you, for study at home, a complete program in electronic
engineering technology designed to equip you with the
practical knowledge of electronic developments required

B S

SUPERVISING A FREQUENCY MEASUREMENT ir the Precision
Measurement Equipment Laboratory at Vandernberg Air Force
Base is CREI grad Robert N. Welch. He is a Philco TechRep
Engineer and a Section Lzader in the Laboraiory.

for well-paying pasitions and put you cn the level of
specialization where men are most in demand.

YOU WILL FOLLOW THE FOOTSTEPS of the thou-
sands of CREI men who hold positions as associate
engineers, enginzering aides, field engineers, project
engineers and technical representatives. They work in
every area of electronics from manufacturing to research
in the aero-space program.

YOU CHOOSE FROM PROGRAMS covering every im-
portant field of electronics:

SERVOMECHAMISMS » INSTRUMENTATION » RADAR #
COMPUTERS e AERONAUTICAL AND NAVIGATIONAL e
COMMUNICATIONS ¢ AERO-SPACE ¢ TELEVISION «
AUTOMATION AND INDUSTRIAL ENGINEERING TECHNOLCGY e

NUCLEAR ENGINEERING TECHNOLOGY
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MR. WELCH PARTICIPATES ir a technical discussion with Charles
B. Brownimng, Cantrad Mancger, and Eurl W. Bowman, Ebec-
trical Calibraitor and Repair Supervisor, ir the  ILadoratory
which Philco Corp. aperates under cormtract t> the Air Force.

MR. WELCH +AS ENJOYED promotiors from Techrician ‘o
Junior Engineer to Enzireer :ince he enrolled i a CRE, Pro-
gram. Here he is greeted by his family as h2? returns to kis pseasant
hone in Santa Maria, Califorria at the ead of the day.

YOU ARE GUIDED and assisted with persomal attention
from CREI's staff of ezperienced instructors. You
study courses to which a number of leading 2ngineers
and scientists have made substantial contributions.

CREl EDUCATION IS RECOGNIZED by such largz
corporations as Pan American Airways, Federal Electriz
Carp., The Mar-tin Co., Canadian Broadcasting Ca.
and Mackay Radio Thev pay all or part of CREI
tuition for their employees.

CRE! HAS 35 YEARS OF EXPERIENCE in advanced
techaical ecucation through home study. CREI has
developed electronics courses for the Army Signal
Corys, special radio tachnician courses for ~he Navy and
group training programs for leacing aviation and
electronics companies. CREI also maintains a Residence

CALIBRATION CF PRECISION MEASURING EQUIPMENT used in
the missile program is performed in Mr. Welch’s section of the
Laboratory. He is shown making an adjustment an the oscillator
which is used as a frequency standard in this important tase.

HIS FAMILY SHARES IN THE REWARDS Mr. Welch has gained
with the help of a CREI Hame Study Program in Electronic
Engineering Technology. Hz is shown reviewing the day's zvents
with his wife JoAnn, and nis children, Jeff and Lynn.

School in Washington. D. C. and invites injuiries
from high school gradu:ates.

YOU CAN QUALIFY for a CRET Correspondence Pro-
gram, if you have basic incwledge of radio or electrenics
and are a high schocl graduzie or the equivaient.
If you mee$ these qualifications, send for the FREE
1963 edition ¢f our 58%-page book describing CREI
Programs and career oppacrtunit.es in electronics. Use
coupon provided, or write to:

E[T]
e 5 E B 2 FCUNDED 1927

:é‘n:g 1% THE CAPITOL FADIO ENGINEERING INSTITUTE
% B, . & Department 14)2-A, 3224 Sixteenth St., N.W.
Vivgne’  Washington 10, D. C. s
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Becauce you've got to
GEE it - to BELIEVE it
- - -we will cend you
a FREE cample!!!

o

DRY TRANSFER TITLES
FOR PROTOTYPES AND
ELECTRONIC PANELS

Imagine lettering that transfers DRY to
almost any surface — paper, wood, glass,
metal, plastic — with just a quick, light
pressure! Not just any lettering but the
finest, most meticulous lettering in the
world transfers from the carrying sheet
to your prototypes, electronic panels, or
engineering drawings.

NOT A DECAL—NO WATER—NO TAPES
NO SCREENS — GOES ON INSTANTLY
JUST PRESS AND IT'S THERE
MAKES PROTOTYPES LOOK LIKE
FINISHED EQUIPMENT!
Complete “Instant Lettering” Title Sets
contain 24 sheets with thousands of pre-
set words and phrases researched to give
you the greatest variety and flexibility.

No. 958—Black
No. 959—Wwhite

$4.95
4.95

Now in stock at Allied, Lafayette, New~
ark, Harvey Radio and other selected
electronic distributors.

WRITE - WIRE - PHONE FOR FREE SAMPLE!

THE DATAK CORPORATION
63 71st STREET GUTTENBERG, N. J,
N.J. 201—UN 4-6555  N.Y. 212—LA 4-0346
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SERVICE
CLINIC

By JACK DARR

SERVICE EDITOR

This column is for
address will be kept confidential
tronics with their problems.
electronics

do our best to help you solve it.

your service questions. We answer them free of charge and your name and
if you wish. The main purpose is to help those working in elece

We've changed our target a little and are no longer restricted to TV, Radio, audio and industrial
problems are also grist for the mill. All letters get a prompt individual answer and the
more interesting ones will be printed here. So if you have a service problem, send it here. We'll

THERE IS ONE QUALITY WHICH THE
electronics technician must have at all
times—impartiality while trying to diag-
nose trouble in an electronic circuit.
Let’s take an actual case where par-
tiality hurt. Fig. 1 shows a popular ver-
tical oscillator output circuit. The com-
plaint is vertical instability, roll and a
revolting tendency to lock the blanking
bar firmly in the center of the picture.
From your knowledge of this circuit,
you ought to start looking for a leaky
capacitor.

One run of chassis using this cir-
cuit had a poor .015-uf capacitor in the
feedback loop. It failed in many sets of
this series. So, using the law of most
likely suspect, we always checked that
one first. We were partial to it. 1 walked
into a shop one day and there was one
of these chassis on the bench. The tech-
nician was looking at it with a sort of
hurt look. He said plaintively, “I’ve re-
placed that .015, and it still won't
work!”

After some conversation, we lo-
cated the real culprit, a bad resistor in
the vertical hold circuit. (The 150,000-
ohm unit from the vertical linearity
control to ground.) Now you can see
the evil effects of partiality. It can
slow up your diagnoses tremendously!
Simply because this man was partial to
that one capacitor as the cause of trou-
ble, he refused to admit that there was

any other cause. Sitting here reading
and talking about it, we can easily see
that practically any part in that circuit
could be at fault (20-20 hindsight). But
when we get to the bench, unless we
maintain that cool impartial attitude,
progress is going to be a lot slower than
it should.

Here’s another good example. I
was operating on an ancient Stewart-
Warner, a beautifully built 9126 chassis
which I've had for many years. Old
Faithful developed horizontal hold
trouble. When 1 turned the hold con-
trol, which was the core of the ringing
coil, clockwise, the picture refused to
lock in at all, but flipped out of sync in
the other direction. Backing up, coun-
terclockwise, 1 could get a pretty un-
stable picture or a split-picture with a
blanking bar in the middle. The circuit
is in Fig. 2. It’s a conventional stabil-
ized multivibrator, with a 6AL5 phase
detector.

I rapidly diagnosed this as afc
trouble. Only one small difficulty—all
parts, pulse waveforms, etc., in the afc,
checked out perfect! So, away we go.
Strap out the ringing coil, raise the val-
ue of the plate resistor to about 10,000
ohms and the oscillator works pretty
well. (Sync shorted out for this test, as
usual.) Now back to the afc. Despite all
the time I have spent saying, “Once
you check a circuit and find it OK, go

THE "FAVORITE"
AN

VERT 0047
5 79

INTEGRATOR 'I'o47 'y / 470K HEIGHT

: = VERT QUTPUT TRANS | 5mEG

15K g

10
L | YOKE
B B0OOST

Fig. I—Popular vertical oscillator output circuit. Any part in this circuit can cause
trouble. Don’t bet on the favorite being the bad component.
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MODEL 100 A TRANSCEIVER WITH
NEW DYNAMIC MICROPHONE

POWER supply

QQ

| Emmn wé‘

Ll 1T
VTV wey

EXTERNAL SPEAKER S/METER

CLIPPER/FILTER AMPLIFIER

International’s new Model 100 A is the latest in
the outstanding line of Executive transceivers.
The advanced design Executive features a tran-
sistor power supply, mew perforated metal
cabinet, and a new rugged microphone . . . all
of which contribute to a more reliable mobile
operation.

The Model 100 A . . . the finest of its kind, also features:
o Crystal filter for improved receiving ® Twelve crystal
controlled transmit positions ® Two crystal controlled
receive positions e Dual conversion superheterodyne re-
ceiver tuning 23 channels e Built-in calibration circuit
e N R squelch o Provision for connecting external
speaker and 3/ meter ® Push-to-talk operation e Transis-
tor power supaly operates from 6/12 vdc or 115 vac
Model 100 A, complete with 1 transmit crystal,

1 receive crystal, and microphone ..$199.50

External Speaker and S/Meter

The perfect companion for the International Executive
Model 100. Utilizes a high impedance vacuum tube volt
meter circuit Connects to socket on rear of transceiver.
S/meter reads in three ranges. Brown cabinet, brown
and silver panel matches Executive transceiver.
Complete with interconnecting cable ... $49.50

Executive Speech
Clipper/Filter Amplifier

A microphone amplifier designed to increase average
modulation . . . limits modulations peaks . . . filters

FEBRUARY, 1963

audio frequencies above 2500 cycles. Permits arms-
length microphone operation. Power requirements: 12
vac or 12 vde.

Complete with interconnecting cable ... $36.50

12.6 VAC, 2 Ampere Power Unit

Base station power unit for Speech Clipper/Amplifier.
Operates from 115 vac. Provides 12.6 vac at 2 amperes.

Complete with mounting chassis, power cord,
fuse, switeh_ ... ... R $12.50

Citizens Band licensees with International
equipped stations know the unquestioned
superiority and advantages of Executive trans-
ceivers and their system engineered accessories.

See your authorized International dealer today.

18 NORTH LEE ¢ OKLAHOMA CiTY, OKLA.

www americanradiohistorv com

INTERNATIONAL MODEL 100 A EXECUTIVE TRANSCEIVER
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NOW
YOU CAN BUILD
A FINE

hober gan

FOR ONLY
_ $hh0
N

You can assemble
this ‘new ‘Schober Spinet Organ for $550
— or half the cost of comparable instru-
ments you have seen in stores. The job is
simplicity itself because clear, detailed step-
by-step instructions tell you exactly what
to do. And you can assemble it in as little
as 50 hours.

You will experience the thrill and satisfac-
tion of watching a beautiful musical instru-
ment take shape under your hands. The new
Schober Electronic Spinet sounds just like
a big concert-size organ — with two key-
boards, thirteen pedals and magnificent
pipe organ tone. Yet it's small enough (oniy
38 inches wide) to fit into the most limited
living space.

You can learn to play your spinet with
astounding ease. From the very first day
you will transform simple tunes into deeply
satisfying musical experiences. Then, for
the rest of your life, you will realize one of
life's rarest pleasures — the joy of creating
your own music.

For free details on all Schober Organs,
mail the coupon now. No salesman will call.

THE (%'Aﬁéﬁ-? @W CORPORATION

43 West 61st Street, New York 23, N. Y,
Also available in Canada and Australia.

MAIL THIS COUPON TODAY

-
The Schober Organ Corporation |
Dept. RE-23
43 West 61st Street ‘
New York 23, New York '
[ Please send me FREE booklet and other
literature on the Schober Organs. '
[ Please send me the Hi-Fi demonstration i

record. | enclose $2 which is refundable
when | order my first kit.

[ T i Gt e e s e s B S
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on to another.” I went back and re-

checked the afc! I was partial to my
original theory (spelled g-u-e-s-s).

After a couple of days, I looked at

the stubborn thing and said, “Well,

}there’s only one resistor I haven’t

’ checked out (the 3,900-ohm unit be-

tween the ringing coil and plate). Now,
everyone knows that the size won’t af-
fect the operating frequency of the
oscillator. I've changed this in many
sets without trouble. But, I'm going to
check you anyhow, since you're the
only part in the circuit that 1 haven’t
checked!” It was about 8,000 ohms, so
I replaced it. You know what hap-
pened. The set worked beautifully.

The point I want to make is that
| I was so partial to the idea that the

trouble was in the afc that I couldn't
| see the slightest possibility of it being
anywhere else. This cost me roughly a
day and a half of work. If I had been
impartial enough to give up the idea of
afc trouble as soon as I'd checked out
that circuit and gone on from there,
the total job time would have been
about 2 hours instead of 2 days.

The original diagnosis was good.
From the symptoms, it was afc trou-
ble. Where I erred was in being so par-
tial to this theory that I couldn’t let go.
| The conclusion to draw from

these experiences is: “Always keep that
| mind open!” Make your first tests
| based on the probability of the cause,
from the symptoms. But always re-
member that they can mislead you.
| With a completely open mind you can
realize that your first diagnosis is not
right, no matter how good it seems, and
g0 on to make impartial tests of other
circuit components.

One final example, and T'll stop. A

SOUND
IF AMPL

&

b
TO DEEMPHASIS
NETWORK & voL
8+ CONTROL

Fig. 3—Ratio-detector circuit used in
some portables. Too many capacitors led
to poor sound.
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L 8
Fig. 2—Partial circuit of horizontal oscillator—afc circuit of Stewart-
Warner 9126. This too has a number of possible trouble spots.

+

small TV set came in with very bad
sound. The ratio detector transformer
was replaced with a high-quality stand-
ard replacement transformer, not a fac-
tory duplicate. Still, poor sound.

Signals traced out fine up to the
transformer input. It would not adjust
properly. No crossover in the second-
ary, just a positive voltage, very small.
Still, because the transformer was new,
correctly installed and high-grade, I
thought it was OK. I was very partial
to this make of transformer.

Fig. 3 shows the real trouble. The
original circuit used a ratio-detector
transformer with the resonating ca-
pacitor (C2) for the secondary outside,
on the printed-circuit board. This ca-
pacitor (C1) was inside the replacement
transformer. Being blinded by partial-
ity, I couldn’t see the possibility of any
trouble in or around that transformer,
so I didn’t look. When I had exhausted
all other alternatives, I looked, and
there it was. Disconnecting the external
capacitor (C2) restored normal sound.

Wasted time on this job, several
hours. So watch out for partiality. It's
fine in politics, football games and love,
but it doesn’t go in electronics service.

Replacement flyback

I've been working on a Bendix
TM-2I1CS TV, and I need a new fly-
back transformer, part 265086-1. Vari-
ous manufacturers list replacements,
but they’'re all autotransformers, while
the original is a transformer type. Can
you suggest a good replacement or give
me a hand in redesigning the set?—
R. 4. C., Jr., West Point, N. Y.

A Triad D-114 flyback seems to
be about your best bet here. It is a
transformer type and is listed as an ex-
act replacement. I don’t think you will
have to redesign the set.

Three-inch picture

The RCA KCS-47 on my bench
has a picture that is about 3 inches
wide. I can adjust it to about 4 inches in
width. I have checked all the voltages
and they are ok. Changing tubes doesn’t
affect the trouble—R. McA., Long
Beach, Calif.

This defect means trouble in the
horizontal yoke. I ran into the same
thing on a couple of other sets with

RADIO-ELECTRONICS
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the same chassis. There is no keystoning
and the brightness is good. However,
the fact that there is high voltage, and
the picture can (usually) be locked in,
indicates that the flyback, oscillator,
etc., are ok and that the whole trouble
lies in just a plain lack of horizontal
sweep. This does not scem to show up
as a bad capacitor or resistor in the
damping network but rather as a pe-
culiar short in the windings. The yoke
will test bad on a flyback—yoke tester.
Replace it and see if this docsn’t cure
the trouble.

Retrace lines

There are thin white lines running
from upper right to lower left on a
Philco 52T1802 (Code 124). 1 can al-
most get rid of them by adjusting con-
rrast and brightness—F. K., Milling-
ton, Tenn.

They arc vertical retrace lines.
You can get rid of them by blanking

..__H—
o1
-
: | ISR
|
o ADD CAP &
022 T CONNECTION
i
: -
0 ®— gfEEr
FROM PINTI ! iK coiL
VERT i :
OUTPUT | !
TRANS i :
) &— |
PIN9

Fig. 4—To add retrace blanking 1o a
Philco 52T 1802, tup off blunking pulses
at pin 10 of the chussis interconnection
plug and feed them to the CRT cathode.

the picture tube during vertical retrace
time. Do this by feeding a spike or volt-
age into the CRT ro cut it off during
this period.

Connect a .022-uf capacitor be-
tween pin 11 of the chassis intcrconnect-
ing plug, which is the top of the vertical
detlection coil, and the CRT cathode
(Fig. 4). This will feed in a suitable
blanking spike.

Silicon for selenium

Can 1 repluce the selenium recti-
fiers in a typical TV power supply with
silicon rectifiers? If so, will the original
surge resistor be adequate? What prob-
lems would 1 encounter?—C. W. F.,
San Diego, Culif.

There are a few things to watch
out for but in general, yes. First thing
is the condition of the input eclectro-
lytic filter. You'll get a slightly higher
B-plus with silicons. because of their
lower forward resistance. In some cases
you can compensate for this by increas-
ing the surge resistor slightly. Best way
is to add a surgistor or one of the small
time-delay relays, as used by RCA and
others, in the B+. It prevents the ap-

(Continued on page 62)
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FW!
WINEGARD
JVISTOR
NTENNA &
MPLIFIER

ENGINEERED FOR TROUBLE-FREE,
LONG LIFE OPERATION...

NO CALL BACKS!

INSTALL IT AND FORGET IT...USES 2 NUVISTORS THAT WILL LAST FOR YEARS

. COMPLETELY

WEATHER-SEALED, WON'T CORRODE . ..RESPONDS TO WEAKEST SIGNALS BUT STRONG SIGNALS
WON'T OVERLOAD IT (TAKES UP TO 400,000 MICROVOLTS INPUT) ... NOT AFFECTED BY HERT OR
COLD...DESIGNED FOR COLOR TV...FITS ANY ANTENNA...FULLY PROTECTED FROM LIGHT-
NING FLASHES, PRECIPITATION STATIC AND LINE SURGES ON 110 VOLT LINES.

Uppermost in the minds of Winegard
engineers in developing the new Colortron
amplifier were two things—1. A new high
in performance. 2. Long life and trouble-
free operation. For example, a special
“lifesaver’’ circuit gives the two nuvistors
an expected life of 5 to 8 years at top per-
formance. This is possible because of a
heat sink to control operating tempera-
ture and an automatic voitage control.

Winegard’s revolutionary new circuit
enables the Colortron to overcome the
service problems and limitations of other
antenna amplifiers. Colortron will not
oscillate, overload or cross modulate be-
cause it takes up to 400,000 microvolts of
signal input. This is 20 times better than
any single transistor amplifier.

The Colortron amplifier will deliver
clean, clear, color pictures or black and
white, sharp and bright without smear.
It can be used with any good TV antenna
but will deliver unsurpassed reception
when used with a Colortron antenna.

1t has an ultra low noise circuit . . . high
amplification . . . flat frequency response
... accurate impedance match (VSWR 1.5
to 1 or better, input and output) . . . and
no phase distortion. Can drive 6 sets or
more easily.

Nothing on the amplifier is exposed to
the elements—even the terminals are pro-
tected. A rubber boot over the twin-lead
keeps moisture out. Colortron comes
complete with an all AC power supply
with built-in 2 set coupler. Colortron
(model No. AP-220N) lists at $39.95.
Twin transistor model AP-220T also
available. Input 80,000 microvolts with-
out overload—3$39.95. For FM model,
AP320 twin Nuvistor, 200,000 microvolts
input—3$39.95.

Colortrons will be heavily promoted
this fall with big ads in Life, Family
Weekly, Parade and other consumer pub-
lications. Order now—ask your distribu-
tor or write for technical bulletin.

You get an extra bonus of quality and
performance in all Winegard products.

% Winegard
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AS OF OCTOBER 22, 1962 —THE

(*it ended the day JFD introduced the Log-Periodic LP

Wave goodbye to all the Rube Goldberg contraptions with
their “Chinese puzzle' combinations of collectors, direc-
tors, reflectors.

Now you can solve any reception problem with one com-
pact, precisely-engineered antenna—the first TV antenna
based on the geometrically-derived logarithmic-periodic
scale developed by the Antenna Research Laboratories of
the University of llinois for the U.S. Air Force.

Because it is inherently frequency-independent, the JFD
Log-Periodic LPV delivers the same superb performance
on every VHF channel—performance comparable to that
of a single channel Yagi. And delivers it not only in black-
and-white, but in Color, and you get FM stereo too!

’-(n+1)_r
Ln TV antenna)

THE LOG-PERIODIC LPV ACTUALLY TUNES ITSELF TO
EACH RECEIVED FREQUENCY——RESULTING IN:

e HIGHEST GAIN—as high as 14 db. in the LPV 17!

o SHARPEST DIRECTIVITY—on high bands as well as low!
® HIGHEST FRONT-TO-BACK RATIO—up to 35 db.

e LOWEST VSWR—as low as 1.2 to 1—with constant im-
pedance across the full bandwidth!

® FLAT RESPONSE ACROSS BOTH VHF BANDS—with
greater gain on the high band, where it's needed most
(average increase of gain in high band over low band:
31, db.)!

¢ BROADEST BANDWIDTH—thanks to its unique fre-
quency-independent characteristics!

FOR THE FIRST TIME ONE SCIENTIFICALLY FORMULATED ANTENNA CONFIGURATION SATISFIES ANY LOCATION DEMAND:

Harmonically resonant V-elements operate on the Log-Periodic Cellular Principle in the Fundamental and Third
Harmonic Modes for unprecedented performance —in color—in black and white—in FM STEREO

LPV-17: 15 Active Cells and Director
System—up to 175 miles

LPV-8: 7 Active Cells and Director
System—up to 100 miles

¥ ELIMINATES THE NEED FOR AREA-DESIGNED ANTENNAS

LPV-14: 13 Active Cells and Director
System—up to 150 miles

LPV-6: 6 Active Cells—up to
75 miles

- Adapted to TV and FM Stereo by JFD

developed by the Famous Antenna Research Laboratories

g

50 miles

tAttractive, Anti-corrosive Armor

vy 100% PREASSEMBLED “FLIP-QUIK" ASSEMBLY
' MASSIVE TANK TURRET BRACKETS THAT DOUBLE-LOCK ELEMENTS
¥ AAA} GOLD BOND ALODIZED TO KEEP THAT BRAND NEW LOOK
v EXTRA-RUGGED, DOUBLE-REINFORCED IN EVERY DETAIL
v LIGHTEST IN WEIGHT PER DB GAIN

WwWWW.americanradiohistorv.com

¥ WIND-TUNNEL TESTED CONSTRUCTION
¥ LEAST SNOW AND ICE LOADING

LPV-11: 9 Active Cells and Director
System—up to 125 miles

LPV-4: 4 Active Cells—up to
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HOW THE LOG-PERIODIC LPV MAKES ALL OTHER ANTENNAS CGBSOLETE

The JED LPV antenna is a direct descendant out of the logarithmic
conical spiral antenna used on the Transit satellite This basic
design is FREQUENCY INDEPENDENT—it warks like a conical
waveguide to yleld almost constant gain, matched impedance and
a unicirectional polar pattern scross an extremely wide band
of frequencies.

Dipole version of spiral antenna has elements whose length and
spacing is determined by formela derived ftom conical spiral
geometry, so that antenna acts tike a spiral with parts of coils
missing. A logarithmic scaling multiplier ties the dipoles together
into active multi-element celis for each frequency. Crossed phasing
harness inserts. a 180 degree phase shift between dipoles that
cancels signals from rear, reinforces signals frem frant.

JFD's LPV antenna for TV and FM goes one step further—increases
gain and front-to-back ratio white maintaining frequancy inde-
penden:e. Forward V-ing of elements shrinks rezr radiation lobes,
narrows forward beam for sharp directivity, helping to eliminate
ghosts and adjacent channel interference. Forward V alsowpermits
low band dipoles to contribute to high band gain by aperating on
the third harmoric mode.

‘On the high band

For example: Operation of the JFD LPV-11 on the low band: The
larger dipole cells resonate to the low band TV frequencies at
their fundamental wavelength. Within each celi, one dipole absorbs
the greatest amount of signal for any particular channel, adjacent
dipoles pull in 60% more and the next two dipoles add 30% more
signal. Many active dipoles working on each channel with constant
impedance guarantee high gain.
== = = indicoles current distribution on fundemental mode,
: The third harmonic cell forms at the rear of
antenna for channel 7 and as the frequency increases toward
channe! 13, the active region moves toward the apex of the
antenna. It is this third harmonic operation which guarantees as
much as 3% db. additional gain. Continuous and co-linear directors
sharpen forward pattern and give peak perfermance across the
entire VHF TV band.
= = w = indicates the current distribution for the third harmonic
mode which will be received on oll efements,
= =sxseaindicates the active region for channel 10, i.e., the differ-
ent efficiencies with which the elamants of the LPV-1I
act on channel 10,

The actual gain curves measured for the LPV-11in the JFD Antenna
Research Laboratories confirm this fact: Within'the band for which
it is designed (the principle will also be adapted for UHF and
other uses), the log-periodic LPV’s impedancze, polar patterns and
front-to-back ratio are virtually constant—with gain for each
¢hannel as high as that furnished by a comparable-sized single-
channel Yagi.

‘ERA OF COMPROMISE' IS OVER!"

FUNDAMENTAL MODE

CHANNELS

THIRD
HARMONIC MODE

Each antenna in the LPV series consists of an array of resonant V-dipoles and crossed phasing bars, constituting a group of “cells.”” The size of each cell differs fram th2 one before it by a
Logarithmic factor. For any particular frequency, the active portion of the-antenra centers on the resonant dipole (equal to one-half wavelength at that trequency), with the adjacent elements
also absording significant signal energy. The resonances of adjacent cells overlap, so that as the frequency increases or decreases, it is transferred smoothly from one cell to the next.

In effect, the signal is passed along as the frequency increases—the active area moving toward the apex or small end—until, as the fundamental haimonic feaches one end_. the other end
aﬂproaches resonance in the third harmonic. Conventional wide-band antennas are like rows of compartments, one for each channel desired, with sharp cutoffs. The log-periodic antznna is
like a continually moving belt that accepts smoothly any frequency that hops abaard.

U.S. Patents 2,958,081—2.785,879—3.011,168. Additional Patents Pending. Produced exclusively by JFD Electronics under license to University of Illinois Foundation.

SEE THE JFD LOG-PERIODIC LPY AT YOUR JFD DISTRIBUTOR NOW—AND BE THE FIRST ONE IN YOUR AREA TO INTRODUCE AND PROFIT FROM THIS NEW ERA IN TV RECEPTION.

THE BRAND THAT PUTS YOU IN COMMAND OF THE MARKET

JFD ELECTRONICS CORPORATION

15th Avenue at 62nd Street, Brookiyn 19, N.Y.

JFD Electronics-Southern Inc., Oxford, North Carolina

JFD International, 15 Moore Street, New York, N.Y.

JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada
401-144 W. Hastings Street, Vancouver 3, B.C.
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CITIZEN BAND reicivty » necessity sona

STANDARDS BY Gier sond stondards o

s 0 N A Sonar must and will always be above and beyond |
what is expected. Write for full particulars.

MODEL g
SHANMES

MODEL E Fcc type accepted « 8 channels, crystal-controlled transmitter/
recewer » Tunable receiver for 23 channels » Powerful transmitter 100% Class
B madulated « Automatic noise limiter « Lightweight, compact. $1 7950 |

MODEL G Dual conversion * RF output meter s Signal strength meter s Crys-
tal spotting switch « IHuminated panel « 8 channels crystal-controlled « Receiver
tunes 23 channels « Class “B" modulation + Featuring the NEW Sonar noise

silercer. 522950
SONAR RADIO CORPORATION, 73 Wortman Ave., Brooklyn 7, N.Y.

Please send me complete information on Dept. 221 |
[0 Model E O Model G |

|
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FANTASTIC VALUE IN CLOSED CIRCUIT TELEVISION
BRAND NEW—COMPLETE SYSTEM SHOWN
Fraction of Mfg. Resale Price

Low—Low $495.00 il $EAZ50

| 4 Complete system with test |
Complete system with all y - \ vidicon, l-inch lens, and as- |
tubes—wired and tested. Less % A Rt sembled cables, schematics,
Vidicon and Lens—with Sche- wired and tested.
matics (connecting cables and |
plugs only—supplied, but not ~=7. N ELECTRONICALLY
assembled) REGULATED
CCONTROL MONITOR CAMERA POWER SUPPLY |
12 Tubes & 210DAP4 4 Tubes and VIDICON 11 Tubes & Transistor—31.5 K¢

Crystal Controlled Oscillator
115 V-AC. 60 cycles.

EIA Standards of 525 lines, 60 Fields, 30 Frames and 2:1 interlace—Aspect Ratio 7:3
Capable of 700 lines Horizontal resolution and 350 Lines Vertical.
Write for Catalog #1273RE—''HOW TO BUILD LOW COST TV CAMERAS,” Industrial and Broadcast
Cameras and equipment, Miscellaneous accessories, lenses, tripods, etc. ONLY 50¢

DENSONM ELECTRONICS CORP., Box 85, Rockville, Conn., Tel.: TRemont 5-5198

62

WwWwWWw.americanradiohistorv.com

(Continued from page 59)
plication of B4 to the set until the
tubes have warmed up.

In some old sets, we deliberately
replace selenium with silicon to get a
wee bit more B4 for added width, ctc.

Pips and blips

In a Philco 22B4400 TV, I get a
peculiar blip on the vertical oscillator
grid waveform (Fig. 5). It moves up
the sawtooth and, when it hits the top,
the picture rolis. I'm not sure what it
is or even that I'm using the right scope
probe—F.S., Pensacola, Fla.

You're using the right probe, ob-

Fig. 5—If the blip on the vertical sweep
waveform does not crawl when scope
sweep is synchronized to the line the trou-
ble must be in the set's power supply.

viously (the low-capacitance probe), or
you wouldn’t even see the blip. This
must be some sort of spike voltage
getting into the vertical oscillator. This
is 60 cycles, but not quite in phase with
the vertical oscillator. If it were leakage
from the vertical output, it would not
move or crawl. Therefore, it must be
from the 60-cycle ac power supply
somewhere.

To check this, set the scope sweep
on “line” and recheck the waveform.
If the blip stands still and the waveform
crawls, then it is definitely local power

| supply frequency. The most common

cause of this is a glitch (a small spuri-
ous peak) in the filter system caused by
open line bypass capacitors, slight trace
of gas in one of the rectifier tubes or a
defective filter capacitor. END

— - ——

Correction

A ground was inadvertently omit-
ted from pin 3 of the 6X4 rectifier in
Fig. 1 of the article “High-Fidelity TV
Sound” on page 29 of the December is-
sue. Add this ground to complete the
heater circuits of all tubes except the
6X4.

The B— plus current drain is 29
ma, not 40 ma as on the diagram.

RADIO-ELECTRONICS
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What’s Your EKQ? THE INDUSTRY'S STANDARD

(These are answers—See puzzles p. 47) Muost I'anfel'_-,r Used Tﬂﬂay
Efficient Measurement by Professional Servicemen
The assistant takes one resistor
from box A, two from B. three from T = | D s,

C, four from D. connects them in ser-

ies and applies the ohmmeter as shown. C U STO M E Rs

7oy [a]
<+ MAKE

/% ‘I OHMMETER M o N E Y

7 5 BOXES @
% ' L .

' FAMOUS

/é : ‘ DELUXE
%

For Biack & White and Color

“Most valuable and useful’”” _ . . “Wouldn’t be
without it” ... “Pays for itself over and over TESTS AND REJUVENATES

- again’ .. . servicemen say. Quickly checks all picture tubes at
. and corrects television picture tube troubles correct filament voltage
If the series S 100 ©Ohms over 22,000 in a few minutes right in the home with- from 1 to 12 volts g
ohms, bf)x A is the mismarked one; 200 out removing tube from set. Gives new life
ohms high points to B; 300 to C, and to weak or inoperative tubes. Checks for TESTS AND REJUVENATES
400 to D. If the series is exactly 22.000 leakage, shorts, open circuits and emission. 110° tubes and the
ohms, obviously E is the high box. Removes inter-element shorts anq lgakage. new 19” and 23" tubes
Repairs open circuits and low emission. Re-
Open Circuit stores emission and brightness. Life Test TESTS AND REJUVENATES
Use Thevenin's theorem. Assume a checks gas content and predicts remaining color picture tubes.

useful life of picture tube. Makes new tube

sales easier. Completely self-contained. Rich Checks each gun of

Thevenin voltage source and a series
color tube separately

e B leatherette-covered carry-case. Net, $7 495

BLACK BOX ed, V=RILVi= | __ - _
A ' UP-DATE YOUR B&K CRT WITH THESE ACCESSORIES

| series resistor in- Subsceibe fo Model CA0 Adapter, For use with previeus Models 400 and 350
| " / i CHT s—ta test and rejuvanate 1V color picture tubés and 6.3 volt
; uo serted Vi R R i 1107 picture tubes, Met, $9.95
L + 32, Substitut- Infermation Model CRA8 Adapter. For use with pravious Models 300 and 350
) ing, we find that e CRT's—to test and rejuvenaie 1107 picture tubes with 2.34,

SRt = 3Rt -+ 32 268, and 5.4 valt filameanis MNet, $4.95

Thus 2Rt = 32, and Rt = 16 ohms. Go- See Your BEK BEL&K MANUFACTURING CO.
ing back to our original. R = 16 ohms, Distributor, Divislon of W””::” '30“";“::”2” q
= ¥ ar Write for 1BD1 W, BELLE PLAIME A . AGO 13, IL
=5 ampelesl' V‘ then’ equa1§ 80 volts. CMHWE API0-E Conoda: Atlos Rodic Carp, 50 Wingold, Toronfo "%, Oni
If no current is drawn, there is no drop Export: Empire Exporters, 233 Broadway, Mew Yark 7, U 5.4
across Rt, output voltage is 80.

Lights and Chicken Farmer OUTPERFORMS SPEAKERS
The drawing is self-explanatory. COST|NG F|VET|MES MORE
ey [IPRSEE = L L5 OR YOUR MONEY BACK!

| UNGERSTAND THAT THESE SPEAKER SYSTEMS ARE

H7V
l FARMER'S $
*4 HOUSE " & the KENT
R all new...all wood
grgnes T only
CHICKEN CHICKEN 4 KR : i e A e e e 1
HOUSE | HOUSE 2 Z Anglc American Acoustics Ltd. RE 63-2
129 Maryland Ave., Freeport, New York |
L] gfntlemehn: Enclosed is my check for $_ l
easg ship me_ —“Kent"" natural wood cabinet
FEATURES
LAMP ANCN S PECIEICRATONS speaker(s) at $19.35 each. ’

24" wide, 10" high, 9" deep; 8" high compliance woofer; 3" hardened | GUARANTEED AND IF | AM NOT COMPLETELY SATISFIED
tweeter ccme; coaxial wound 17 voice coil- silicone treated edge allows | MAY RETURN FOR A FULL REFUND WITHIN TEN DAYS

CHICKEN CHICKEN H l
for 32" cowe displacement; Aicomax IIl 1-lb. 5-0z. magnet; 10,000 gauss
HOUSE 3 HOUSE 4 >< flux density: 8 ohm impedance; zero external magnetic fieid, 40-18 000 AFTER RECEIPT.

cps; up to 30 watts power capacity; 1450 cubic nch volume; Fibreglass
acoustic dumpemng: matched for stereo.

ORDER RMOW to insure prompt delivery! This remarkable speaker is

L not availatrle in retal stores. Direct factory sales only, .. and You save

I a bundle. frice—3%19.95 F.0.B, factory. Shipping weight 18 pounds.

FEBRUARY, 1963
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all find Heathkit test equipment quality and

Industry Production and Design professionals put Heathkits
to work in their factories and laboratories for high perform-
ance at low cost. Typical Heathkits used are: 10-10 3" DC
Oscilloscope,$79.95 . .. IM-11,world's largest selling Vacuum
Tube Voltmeter, $24.95,..1G-82, Sine & Square Wave Gen-
erator, $51.95...1P-32, Variable-Voltage Regulated Power
Supply, $56.95...1P-20, Hi-Current, All-Transistor, Regu-
lated Power Supply, $72.95...1M-30, Laboratory Transistor
Tester, $54.88...1M-21, Vacuum Tube Voltmeter for preci-
sion AC measurements, $33.95.

64

Technicians around the world put Heathkits on their service
benches for rapid, precision measurements...complete
trouble-shooting facilities at lowest cost. Typical Heathkits
used are: IM-32, Service Bench Vacuum Tube Voitmeter,
$32.95...10-12, Wide-Band 5” Oscilloscope, $76.95...TT-
1A, Mutual Conductance Tube Tester, $149.95...1G-62,
Color Bar and Dot Generator for Color TV servicing, $64.95
...1G-52, TV Alignment Generator, $54.95...1T-11, Deluxe
Capacitor Checker to test capacitors of ali types, $29.95. ..
See the complete line in the Heathkit Catalog.

RADIO-ELECTRONICS
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economy stacks up best

Hobbyists of all kinds find Heathkit test equipment invaluable for
pursuing their hobbies with refined techniques. Audiophiles,
amateur radio operators, kit builders of all kinds use these Heath-
kits in their workshops: 10-21, General Purpose 3” Oscilloscope,
$49.95 ... MM-1, Sensitive Volt-Ohm-Milliammeter for all-purpose
measurements, $29.95...1T-21, Tube Checker for fast tests of
tubes of all types, $44.95...1G-102, Radio Frequency Signal Gen-
erator, $27.95...1G-72, Audio Signal Generator, $41.95...1P-12,
Low Ripple Battery Eliminator, $47.50.

FEBRUARY, 1963

www.americanradiohistorv.com

Who is Heathkit?

Heathkit is the pioneer and
world's largest manufacturer
devoted exclusively to the de-
sign and manufacture of do-
it-yourself electronic kits. All
our efforts are aimed at creat-
ing more kits, better kits,
easier-to-build kits.

What are Heathkits?

Heathkits are electronic equip-
ment in un-assembled form.
All parts are packaged in
convenient groups and com-
plete, easy-to-read, well-illus-
trated instruction manual tells
you how to put them together.
Heath offers over 250 kits from
simple portable radios to big
analog computers.

Who builds Heathkits?

Millions build Heathkits. Peo-
ple with absolutely no mech-
anical ability or knowledge of
electronics as well as skilled
electronic experts—all find
value, economy, fun, relaxa-
tion, and pride of accomplish-
mentin Heathkits.Youcantoo.

= Money Back =

= Guarantee =
Heath Company unconditionall! uarantees that each

pany t Yy 9 t that §

Heathkd*® product assembled in accordance with our
easy-to-understand instruction manual must meet our
published specifications for performance or your pur-
chase price will be cheerfully refunded.

The famous Heathkit guarantee — This money back guar-
antee stands behind every Heathkit. It guarantees that you
are getting equipment of the highest quality that will provide
years of use and pleasure. Equipment second to none.
Heathkit— world pioneer in the exciting hobby of kit building.

FREE 1963 Heathkit Catalog. Send for your
free copy of this new Heathkit Catalog...itdes-
cribes and illustrates the complete Heathkit
Test Instrument line. .. units for every purpose
...units of highest quality at lowest cost.

HEATH COMPANY
Benton Harbor 20,
Michigan

by Daystrom

D Please send my free 1963 Heathkit catalog

NAME____ -

ADDRESS

CiTY. S ZONE

STATE —
e e e e e e e e e e e e — — — — — — o
G 31 R 1 e i
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technician
shortage
worsens

THE UNITED STATES. ALREADY SHORT A
million and a half clectronic technicians,
may find that shortage increasing to two
and a quarter million by 1970. This was
the conscnsus of a panel of specialists
assembled to discuss the problem by the
Cleveland Institute of Electronics. The
session. held at New York City. heard
reports by Dr. Glenn Bryan, head of
personnel and training research, Office
of Naval Research: Ralph Gunter, Radi-
ation, Inc., missile component manufac-
turer; George Maedel. president. RCA
Institute. and Joseph De France, N. Y.,
Community College.

The lack of technicians is already
showing serious effects in both industry
and engineering. An cngineer. in most
fields. can work most efficiently if as-
sisted by two or three technicians. At
the present time. there is only one tech-
nician to every two engincers. Shortage
of technicians in industry causes losses
when machines are shut down. In 63%
of plants interviewed by an Electronic
Industries Association group. failure of
electronic components had caused down
time. with costs varying from $25 to
$300 for ecach out-of-service hour, re-
ported K. I.. Ede of Cleveland Institute
of Electronics.

Comprchensive training programs
at technical institute, community college
and trade school level are necessary to
turn the trend, panelists believed. Im-
provement of instruction by simplifying
terminology and paying greater atten-
tion to teaching students how to use
graphic aids and test equipment was
suggested as a further help. as well as
matching the levels of the courses to
the qualifications of students. George
Maedel of RCA Institutes pointed out
that most electronic technicians today
are the product of schools. and Joseph
De France of New York Community
College reported that improvements in
school organization would be helpful.
He  especially recommended the
6-month semester instcad of the full-
year term, as help for the student who
might find a semester’s work too difficult
and could take it over again. whereas
few students would care to redo a full
year's work. Mr. Gunter pointed out
that whereas 1 technician for 10 engi-
neers might be sufficient in research and
development work, a design engineer
might profitably use a technician to
breadboard equipment. a draftsman. a
tester and a technical writer. He also
suggested that more attention be paid to
the use of women technicians. since
they form the greatest present source of
untapped “manpower.” END

66

AN SWR POWER METER IS IDEAL FOR
matching a CB antenna to a CB trans-
mitter. The better the match. the more
efficient the equipment. The Knight-Kit
P-2 measures standing waves, has its
meter calibrated in terms of relative
power and is easy to use. The relative
power scale uses the power output of
the transmitter as a base, and measures
the increase or decrease in output as
adjustments are made.

Here's how it works (see schemat-
ic): Inside the pickup box is a section of
coaxial cable. between J1 and J2. Two
stiff wires, one on each side, are placed
parallel to the cable’s center conductor.
These wires. with their associated ca-
pacitances. inductances and resistances,
form a bridge circuit. The rf picked up
by them is rectified by diodes D1 and
D2 and brought out through a cable to
the meter box.

S1 in the meter box selects the
FORWARD or the REFLECTED position. The
meter reads rectified radio energy, so no

EQUIPMENT REPORT

KNIGHT-KIT P-2 SWR METER
and

HEATH HO-10 MONITOR SCOPE

power or batteries are required.

The 100-za meter gives full-scale
deflection with plenty of reserve sensi-
tivity, even with the low power levels
of CB gear. It can be used on either 52-
or 72-ohm cable by using the proper
resistance for Rl and R2.

The P-2 will also detect power
losses in a length of coax cable. Simply
attach a dummy load to one end of the
coax and the SWR/Power Meter pick-
up box between the other end and the
transmitter. Then, with the transmitter
on, adjust the sensitivity control to give
a relative power reading of 10. (A
simple nonreactive dummy load can
be made from 150-ohm 2-watt carbon

resistors—three in parallel for 52
ohms and two in parallel for 72
ohms. Check final resistance—resistors
do vary.

Now take out the pickup box from
between the cable and transmitter and
insert it between the cable and load.
Any drop in the reading indicates a

PICKUP BOX . QABLE 'METER B8OX
v <= = 1
‘ — ==
¢ ol |
% —l— xSR2 | POWER 0-1004A
oot 008 FOWER
| L B W
‘ | | | & |
STIFF WIRE S|
N Il A FORWARD-  LR3
YWITER ay ' 4 3| LANTENNA REFLECTED 925K
A L —————— —_ b2 SHOWN IN
s [CoAX CABLE ' g (o SENSITIVITY
| l [ | posiTion)
RI 02 L |
* 1000 l /x
I
€2 ==.001 # VALUES SHOWN ARE FOR 728 LINE. WHEN USING A 528
s < LINE, VALUES FOR RI8 R2 ARE 1600

[
The circuit of this unit is
| rather simple.

|

The Knight-Kit model
P-2 SWR/Power Meter.
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Here it is. ..

THE

Designed for the present
and far into the future.
Tests al of your pres-
enttubes plus the new
RCA Nuvistors and
Novars, GE Compactrons
and Sylvania
10 pin tubes.

A complete tube tester that is smaller than a portable type-
writer yet outperforms testers costing hundreds of dollars.
A real money maker for the serviceman and a trusty com-
panion for engineers, maintenance men and experimenters.

Even though the Mighty Mite weighs less than 8 pounds,
new circuity by Sencore enables you to use a meter to
check grid leakage as high as 100 megohms and gas condi-
tions that cause as little as one half microamp of grid cur-
rent to flow. Then too, it checks for emission at operating
levels and shorts or leakage up to 120,000 ohms between all
elements. This analytical “stethoscope” approach finds
troublesome tubes even when large mutual conductance
testers fail. And it does all this by merely setting four con-
trols labeled A, B, C, & D.

Check these plus Sencore features: New, stick-proof
D’Arsonval Meter will not burn out even with a shorted
tube e Meter glows in dark for easy reading behind TV set.

“They all agree . . .
is the reol answer for the man on the go.”

FEBRUARY, 1963

SHNICIANS, ENGINEERS, TEST LABS SAY . . . THE POPJLAR MIGHTY MITE IS

" The Best Tube Checker they ever used.”

Finds ‘em Fast!

Checks ‘em All!

e New large Speedy Set-Up Tube Chart in cover, cuts set-up
time ® Rugged, all-steel carrying case and easy grip handle
¢ Smallest complete tester made, less than one foot square.
e The Mighty Mite will test every standard radio and TV
tube that you encounter, nzarly 2000 in all, including foreign,
five star, auto radio tubes (without damage) plus the new
GE Compactrons, RCA Nuvistors and Novars and Sylvania
10 pin tubes.

Mighty Mite also has larger, easy-to-read type in the set-
up booklet to insur= faster testing. Why don’t you join the
thousands of servicemen. engineers, and technicians who
now own a Mighty Mite tube tester? Tube substitution is
becoming impossible and costly with nearly 2000 tubes in
use today. Ask your authorized Sencore Distributor for the
New Improved Mighty Mite. Size: 10%4" x 94" x 312",

Wt. 8 lbs.

MODEL TC114 Dealer Net $74.50
S s R NN ; '

o he Mighty Mite X @
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loss in the cable—if the meter now
reads 5, cable loss is 3 db, indicating
that half the transmitter output is lost
in the cable. While this is excessive, even
the best cable will introduce some loss-
es. These range from 0.93db in 100 feet
of RG-8/U to 1.8 db in 100 feet of
RG-59/U.

When checking swr, remember that
the swr reading can be interpreted as
percent of reflected power—the power
not delivered to the antenna. For exam-
ple, if the swr is 2, 11% of the power
leaving the transmitter is reflected, and
the antenna radiates only 89% of the
energy produced by the transmitter.

An swr reading of more than 1 on
the line connecting your transmitter to
its antenna is caused by a mismatch
between the antenna and the transmis-
sion line. This results in less than maxi-
mum possible power being radiated,
which shortens the effective communi-
cations range of your equipment. With
the P-2 SWR/Power Meter you can ad-
just your antenna to make it operate at
top efficiency and get the maximum
possible range from your equipment.

The HO-10

A HANDY INSTRUMENT FOR THE TECHNI-
cian or CB or amateur gear operator,
this monitor gives a minute-by-minute
picture of the rf signal being transmitted
and reveals such things as overmodula-
tion, no modulation, nonlinear modula-
tion, etc.

The schematic shows the circuit.
A portion of the rf signal to be moni-
tored is picked off the transmitter’s an-
tenna feed line and fed to vertical de-
flection plates of the CRT. A receiver
can be checked by taking off a portion of
the signal voltage in the i.f. circuit. This
signal is applied to the monitor’s vertical
input, then through an amplifier and on
to the CRT vertical deflection plates.

The single-stage horizontal ampli-
fier (V3-c) is one third of a triple-triode
compactron. It has a frequency response
of =3 db from 10 cycles to 500 kc and a
sensitivity of 500 mv per inch.

The sweep generator requires two
triode sections (V3-a and V3-b) hooked
up as a free-running multivibrator saw-
tooth generator. Sweep frequency can be
adjusted between 15 and 200 cycles with
the front-panel sweep-frequency control.

The oscillator circuit uses a twin-
pentode compactron (V4), each pentode
section operating as a phase-shift oscil-
lator. One unit oscillates at 1,000 cycles,
the other at 1,700. The pots in the cath-
odes of these pentodes will vary the fre-
quency slightly, but their primary pur-
pose is to control the output amplitude
of their oscillators. These oscillators are
used together for test-modulating SSB
transmitters.

The clamper circuit automatically
deflects the no-signal spot off the screen
to keep it from burning the phosphor.
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The Heath HO-10 moni-
tor scope is a handy little
instrument.

This is needed during a setup for a trape-
zoid display of a transmitted signal as
the trace comes down into a single spot
when there is no signal. This circuit, us-
ing triode V1-b and diode Vl-c, is in-
serted into the circuit whenever the
function switch is in either trap position
and the CLAMP DISABLE switch on the
sweep-frequency control is pulled out
(switch open).

The power supply is isolated from

B+ LO 230V

12AU7
VERT AMPL

vI 6BN8

B4-HI 580V

the ac line by a power transformer. The
1V2 half-wave rectifier delivers a nega-
tive 1,600 volts for the CRT. A full-
wave voltage doubler produces 270 and
580 volts. The rectifiers are silicon di-
odes—four are used.

The HO-10 will cover 160 through
6 meters. It can be used on 2 meters but
some distortion will result. Any trans-
mitter between 5 and 1,000 watts can be
monitored. END

HORIZ
POS 330K y1op CLAMPER

oV
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g 00K
3
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B4-HI 580V

l
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>
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Circuit of the HO-10.
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EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD-TEL

aty. Type Price | Qty. Type Price | Qty. Type Price | Qty. Type Price
- 0Z4 .79 6AUB .87 .6K6 .63 12CUS .58
—__1AX2 .62 | ____BAVE 4 _6S4 52 | _12CU6 1.06
__1B3 .79 6AWS .90 _6SA7GT .99 | _12CXe .54
— _1DNS .55 _6AX4 .66 6SH7 1.02 | 12p4 .69
—_1G3 .79 6AXS .74 _6SJ7 .88 | __12DES .83
143 .79 6BAS .50 _6SK7GT .95 12DL8 .88
. 1K3 .79 6BCS 61| __6SL7GT .84 (__12D0Q6 1.04
1RS 77 6BC8 1.04 6SN7 .65 |___12DS7 .84
185 .75 | __6BE®6 .55 6SQ7GT .94 | ___12DTS .76
174 72 __6BFS .90 6T4 .99 |___ 12077 79
1U5 .65 __6BF6 44 6T8 .85 12078 .78
1X2B .82 6BG6 1.70 6U8 .83 | __120w8 .89
__2AF4 .96 6BH8 .98 6V6GT .54 | _12DZ6 .62
_.3ALS 46| __6BJ6 .65 _6W4 .61 |__12EDS .62
___3AUG .54 6BJ7 .79 6W6 71 | ___12EGS6 .62
__3AvVe 421 _ 6BK7 .85 _6X4 41 [___12EKe .62
___3BCS .63 | __6BL7 1.09 6X8 .80 |_12ELG .50
___3BN6 75| __6BN6 .74 7A8 .68 | ___12EZ6 .57
—_3BUS 78| __eBQ6 1.12|__ _7AU7 .65 |___12F8 .66
___3BY6 58| __ _6BQ7 1.00|__ 7EY6 75 | ___12FA6 .79
___3BZ6 .56 | ___6BUS .70 _.7Y4 .69 12FM6 .50
___3CB6 .56 | ____6BX7 1.11|___BAUS .90 |_12FR8 .97
__3CSss6 .58 | __6BZ6 .55 _8AWS 93 [___12FX8 .90
—_.3DG4 .85)|__ _6BZ7 1.03|___8BQS5 .60 [.__12GC6 1.06
— 3DK6 .60 | __ 6C4 .45 _8CG7 .63 [___12)8 .84
__3DTé 54| __ 6CB6 55| __8CM7 .70 12KS 75
— 3GKs .99 __6CD6 1.51 BCN7 97 | _12Le .73
304 .63 | __6CG7 .61 __8CS7 74 | ___12SF7 .69
354 75| __6CG8 .80 _BEB8 .94 [ 12SK7GT .95
__3V4 .63 |__6CL8 .79 __8FQ7 .56 |___125L7 .80
—_4BQ7 1.01 6CM7 .69 9CL8 79 | ___12SN7 .67
—_ 4CS6 61| __6CN7 .70 _11CY7 .75 | __125Q7GT .91
___ 4076 .55 6CQa8 .92 12A4 .60 |____12U7 .62
—_4GMS6 .60 __ _6CR6 .60 12ABS .60 | ___12Ve6 .63
—__5AMS .79 _.6CS6 57| __12AC6 .55 |___12we A
___5ANS8 .90 |___6CS7 .68 | _12AD6 .57 | __12X4 .47

RAD-TEL TUBE CO. NOT AFFILIATED

___5AQ5 .54 6CUS  .58|___12aE6 .50 |___17AX4 .67
__5ATS .83 6CU6 1.08 12AE7 .94 (. __17DQ6 1.06
___5BK7 .86 | __6CY5 70| ___12AF3 .73 |___18FW6 .49
__.5BQ7 1.01|__6CY7 71| _12AF6 .67 |___18FX6 .53
_SBR8 .83 | __6DA4 68|__12AJ6 .62 [___18FYE .50
__5CG8 .81 6DE6 61| ___12AL5 .47 [___19au4 .87
___5CL8 .76 6DG6  .62|___12AL8 .95 |___19BG6 1.39
_5cQs .84 6DJ8 1.21|___12AQ5 .60 |___19EA8 .79
___SEAS8 .80 60K6 .59 12AT6 .50 |___19T8 .85
___5EU8 .B0|.. 6DN6 1.55|__ 12AT7 .76 |__ 21EX6 1.49
___5J6 72| __6D@6  1.10| __12AU6 .51 |__25AX4 .70
___5T8 86 | __6DTS .81 12AU7 .61 |___25C5 .53
__5U4 .60 | __6DT6 53| __12AV6 .41 |__ _25CA5 .59
___5U8 .84 6078 94| __12av7 .82 |__25CD6 1.52
___5V6 .56 | ___GEAS 79| ___12AX4 .67 |__25CU6 1.11
___5X8 .82 | ___6EBS 73] 12AX7 .63 |___25DN6 1.42
5Y3 .46 | ___GEBS 94| __ 12AY7 1.44 |_ 25gH5 .55
__6AB4 .46 | __6EMS5 77| ___12AZ7 .86 |__ 25L6 57
3 STEy ___BAC7 96| ___6EM7 82| _ 1284 .68 | __25W4 .68
SERVICEMEN: THE SHPRSE RABETEL'Y __6AF4  1.01|__8EUS  .73| _ 12BD6 .50 | __32ET5 .55
RELIABILITY FOR __6AG5 .70 |__6EVS  .75|___12BE6 .53 |__ 35CS5 .51
RAD-TEL HAS THE OVER IS YEARS __6AH4 .81 |__6EW6 .57|__ _12BF6 60 |___ 3506 .60
LATEST TUBE TY! S. ___6AHE 1.10 | __6EY6 .75 _12BH7 77 __35w4 .42
“Manufacturers Suggested List Price ——6AKS 95| 6FG7 -69|___12BK5 1.00 | 3575 -60
__BALS .47 | __6Fv8 .79 12BL6 .56 |.___36AM3 .36
_6AM8 .78 |___6GH8  .80|__ 12BQ6 1.16 |__ 50BS .69
P FREE Send For New Tube & Parts Catalog Py —saas  s3|_ecks 1| 12BR7 74 | socs 53
__BASS 60 | ___6GK6  .79|__12BV7? .76 |__50EH5 .55
e Send For Trouble Shooting Guide __6ATE .49 6GN8 .94 ___12BY7 .77 | _ _soLe .61
__BATS .86 | ___6H6 58| ___12B27 .86 |__70L7 .97
Be your own TELEV'S'ON REPA'RMAN — 6AU4 85| 6J5GT .51 |___12CN5 .56 | 11723 .85
.. — — . — 616 . s :
The Original NOW YOU CAN 6AUS 52 6 71| __12CR6 .67 |__ 807 75
FIX YOUR OWN TV SET BOOK = |=—======-= ORDER FORM @ MA'TLtTODAY --------- |
You can fix your own TV if you have TV Fixit . otal
Book . . . hecause 80% of troubles are caused RAD-TEL Tube Co. Tubes $. :
by tubes. This book explains, illustrates trouble Dept. RE-2 Total 1
and what tubes cause this trouble. Pinpoints in I Part(s) $ H
over 3000 layouts by model number, pasition and H 55 Chambers Street Postage $ 1
e Does D Caisie il $ .00 I Newark 5, New Jersey Grand ]
NO 170 Total $- — - :
E ; ENCLOSED IS $ Pltease rush order. ]
asy ta work on Book(s) Be Your Own TV Repairman @ $1.00 ea. #170 ]
g@mﬂé@‘s CHEATER CORD Seauh i [Gpanet lisiff? SEND: ~ creater cord 25¢ ea. tots of 3 - 25¢ ea. #154 '
6 ft., No. 154 .. . 29¢ ea. tots of 3—25¢ ea. Orders under $5.00 - Add $1.00 handling charge - plus postage.
; [J Send FREE Tube and Parts Catalog [}
@ RAD-TEL TUBIE co Tv' RADIO FREE! HSend FREE Trouple Snocting Guide :
~) ®  AND HI-FI i
NAME .. SR
GBI 55 CHAMBERS STREET, NEWARK 5, NEW JERSEYD 1
TERMS: 25% deposit must accompany all orders, balance C.0.0. Drders under $5: ADDRESS ... :
add sl ‘handling. charge plus postage. Orders over $5: plus postage. Approx. 8 tubes ]
per -1 |b. Subject to prior sale. No C.0.0.'s outside continental UL.S.A. CITY o — . ZONE. ... STATE. ... :
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Little PlPp.p

Build a sensitive
hand-sized dip meter

By 1. QUEEN

EDITORIAL ASSOCIATE

This dipper, simple and inexpensive to
build, covers 3.8 to 100 me¢ with four
coils. It uses an inexpensive transistor
energized by only 3 volts. Power drain
is insignificant. A single calibration suf-
fices for all bands. Measuring only 4 x
24 x 2% inches, the instrument weighs
less than 11 ounces. Most important, its
dip sensitivity is very high.

Many transistorized dipmeters use
a capacitor between collector and emit-
ter for oscillator feedback. The method
is simple, but it favors the higher fre-
quencies. In this dipmeter (Fig. 1) ca-
pacitor C1 provides feedback for the
two higher bands. The two lower bands
use tapped coils in a Hartley circuit. It
is true that a larger C1 is often used to
provide adequate feedback over the en-
tire range, but this has two disadvan-
tages: It degrades the frequency ratio
(maximum to minimum on each band)
and drives the oscillator too much at
high frequencies, making the dipmeter
less sensitive. This dipmeter has a fre-
quency ratio better than 2%2 to 1 on each
band.

2N502
gR 02
N502-A c2  50uuf
1 1— c3 RFC
V. CI3.3ppf Lup 2.4MH
1 2[soc g s ) .
Ll *C4
; iy *Ras ) Tioouut |0 t's‘o,m
= (Y
sk 15 0| IN34 +
e
“0iz RS
. e 10K
R2 R3 C6
3.9K 68K
+
L oso—il——ichassis

AT
NOTES - 3V BATT COMMON GND POINT

®R4 IS INSIDE COIL FORM (SEE TEXT)
SOC PIN 4 1S A TIE POINT ONLY

The instrument uses miniature
plug-in coils. To keep leads as short as
possible, mount the coil socket so that
pin 1 touches the “hot” terminal of C4.
Keep transistor leads short too.

Mount the transistor socket on a
small strip of perforated board. Then
connect C1 with very short leads. Wind
all coils so the collector end (which goes
to pin 1 of the socket) is at the top of
the coil.

Most experimenters have had ex-
perience with the miniature Amphenol
polystyrene coil forms. If you have
some, they are excellent for L1 and
L2. Note that these are tapped as shown
in Fig. 2. Winding information is given
in the table. Unfortunately, these handy
forms are no longer available, but you
can make an excellent substitute. Com-
bine a length of 34 -inch polystyrene tub-
ing with a miniature bakelite five-pin
plug (Amphenol 41-MPMS5L or equiv-
alent). This plug comes with a metal
shield, which is not needed. Use the
tubing in place of the shield.

[E. F. Johnson Poly Plug %-inch
plug-in coil forms are listed in the Allied
and possibly other catalogs. These are 5-
and 6-pin units.—FEditor]

R1—1,500 ohms

R2-3,200 ohms

R3—68,000 ohms

R4—see table

R5—pot, 10,000 ohms, V2-inch diameter

All fixed resistors V2-watt 10%

C1-3.3 puuf, ceramic

C2-50 puf, ceramic

C3—1 upf, ceramic

C4—100 puf, variable (Hammarlund MACP-100 B or
equivalent)

C5, C6—.01 uf, ceramic

BATT—3 volts (2 penlight cells in series)

D—1N34 diode

L1, L2, L3, L4—see table

M—=50 pa, 12 inches square

RFC—2.5 mh

S—spst miniature toggle switch

SOC—5-pin coil socket

VZ=2N502 or 2N502-A

Case—4 x 2V4 x 2Va inches

Transistor socket

Plug-in coils
Miscellaneous hardware

Fig. 1—Circuit of the I-transistor unit. .
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COIL-WINDING TABLE
AR RY 13 14

Frequency 4-10 |8-20] 16-40 | 40-100
Wire size 26 26 22 22
Total turns 29 11 9 2%

Tapped section 2 1 —_ -

Diameter* W | %" Yo' Y
R4 none |none| 33K 10K
*see text

Because of the higher frequencies,
L3 and L4 are wound on Y:-inch poly
forms. These are placed inside the outer
% -inch tubing. These coils also require
a built-in bias resistor R4.

Calibrating the coils

I use only one basic calibration fg;,
all coils. This runs from 4-10 mc. L2 is
wound to cover exactly twice this range.
L3 covers 4 times and L4 10 times this
basic range. Wind L2 first and base the
calibration on this coil. Then wind the
others, starting with a few more turns
than called for in the table, removing
a turn at a time until the calibration
is matched. L1 may be off slightly at
the high end of the dial, due to its large
distributed capacitance. All bands may
be calibrated by listening for the dip-
meter signal on a short-wave receiver.

2 COIL SOC (BOTTOM)
~ FOR R4 SEE.TABLE

DIAGRAM FOR L1 8 L2 (L3 8 L4 ARE UNTAPPED

& CONNECTED TO PINS 18 3)
Fig. 2—Coils L1 and L2 are set up in
this fashion.
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1963 knight-kits®

Transistor,

Over 100 great do-it-
yourself kits: Hi-Fi,
Hobby, Intercom, Am-
ateur, Citizens Band,
Instrument—savings up
to 50%.

<D

Stereo Hi-Fi

Complete recorders,
tape decks, recording
and pre-recorded tapes
at big savings.

Complete selection of
components and sys-
tems; latest All-Tran-
sistor equipment and
Stereo Multiplex FM.

Citizens Band Radios

FM-AM Radios

Best buys in all types of
compact transistor
radios, including quality
FM-AM portables.

Latest 2-way radio—no
exam required—com-
plete selection of top-
value CB equipment, in-
cluding Walkie-Talkies.

Phonographs & Records

Ham Station Equipment

PLUS

Largest selection of
receivers, transmitters,
antennas—everything in
Ham station gear.

Big values in phono-
graphs; latest stereo
portables; famous-
brand records at amaz-
ing discounts,

Test Equipment

Save on every type of
instrument for home or
professional use—all
leading makes available.

e PA Systems & Intercoms e Top values in Power Tools, Soldering Guns, Hardware
e Biggest selecfion of TV Tubes, Antennas; Parts, Tubes, Transistors, Books

satlisfaction guaranteed or your money back

NO MONEY DOWN: Now! More Buying Power with Your Allied Credit Fund Plan!

" Fr@@ wmaw caro Tooay

AND GIVE THIS CARD TO A FRIEND
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Note that dipmeters are not recom-
mended for precision frequency meas
urements. Don’t try to tune TV traps or
precisec networks with a dipmeter. The
better commercial dipmeters specify
2% accuracy, and the ordinary ones
don’t specify at all!

The photo C4 is

shows that

but it isn’t

be smuall,

The case may
overly cramped.

mounted ofl center. This permits its
knob to extend beyond the box for
thumb-tuning. If you hold the dipmeter
in your left hand, the thumb of this
hand can press against the knob and
tune it.

To protect completed coils, cover
them with polystyrene cement.

If you set the meter to near full
scale at the high end of L1 or L2, you
need not reset thereafter. The defiec-
tion will tend to be highest ncar the
high-frequency end of cach band, but
you neced not operate near full scale
for maximum sensitivity. Actually, sen-
sitivity will probably be greatest at the
low end of a band. in spite of the re-
duced meter reading. Near 100 mc
(L4) the reading may fall somewhat,
depending upon the efficiency of the
particular transistor you are using. In
fact, you may use this dipmeter to
check the condition of the transistor.

The instrument’s high sensitivity
results from having optimum bias on
each band. The voltage applied to the
base is kept just low enough for relia-
ble oscillation. The actual dip varies
with the Q of the test circuit, and also
with the capacitance to which C4 is
tuned. At a distance of about 1 inch
from the external coil, you may expect
dips of about half-scale. A perceptible
dip will often occur at a distance of 1V2
inches or more. END
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SEND THE HANDY COU-
POR INDICATING YOUR
NEEDS

ROHN

Manvufacturing
Company

BOX 2000
PEORIA, ILLINOIS

ROHN
e

Here are the advantages you get

when you insist on pOHN TOWERS

LARGEST FULL RANGE OF TOWERS—you can get any-
thing from home TV and amateur radio towers to
heavy-duty communication and micro-wave towers.
Included are 170 foot self- supportmg towers, 1,000
foot guyed towers, and "‘fold-over” towers. Regdrd-
less of your needs, ROHN can supply it.

UNQUESTIONED LEADERSHIP IN DESIGN AND MANU-
FACTURE-—you get the latest in advanced tower engi-
neering. All communication towers are engineered
to EIA specifications, and are proved by thousands
of ingtallations. No other manufacturer can surpass
the quality and fine reputation of ROHN.

QUALITY MATERIALS AND WORKMANSHIP—Only high-
est quality steel is used which fully meets the speci-
fications for the job. ROHN towers are hot-dipped
galvanized after fabrication—a feature ROHN pio-
neered!

SERVICE WHEREVER YOU WANT IT—ROHN represent-
atives are world-wide. Complete erection service for
communication systems, broadcasting, micro-wave,
and other needs is available; also competent engi-
neering service to help yvou.

Settle for the BEST in TOWERS —ROHN —today the
world's largest, exclusive manufacturer of towers of
all kinds!

For vour needs, contact vour local ROHN salesman,
distributor or dealer; or write direct for information.

Want to get ahead in SERVICING?
The G/L Technicians’ Book Club can help you.

Gernsback Library, Inc.

. U]]]l] unlimited

Specializes in SAVING YOU MONEY

» FACTORY FRESH (OMPONENTS
» LOWEST POSSIBLE QUOTATIONS

» FAST DELIVERY

FREE STEREO CATALOG

715-R 2nd Ave., near
38th. New York 16, N. Y.

Visit OQur

We are FRANCHISED for most HI-Fl lines.
Orders SHIPPED PROMPTLY from our large
stack. RECORDING TAPE at LOWEST PRICES.

www.americanradiohistorv.com

Showroom |

(See advertisement on page 108)

154 West 14th St.

Can Be Assorted. Add 15¢ l"os\ age Per Reel.
10¢ for 24 lo

m 125-RD East 88 St., New York 28, N. Y,
CARSTON Studin

e

e COMPONENTS, TAPE RECORDERS
@ Write for our low qumes on your choice of compo-

nents. Save more on g s, All faclory sealed.

| ® Send for ‘‘Monthly Spec:als bulletin

[ ]

R HI-FI RECORDING TA

LJ with 15 day money-back guaranteo

) 3.11  12-23 244
| ® 1200’/ 7+ acetate a $1.05 % .98

S 1200’ 7 mylar ........... .19 1.15 1.09
| 1800¢ 7 acetate o 1.50 1.39
| @ 18007 77 mylar - .88 1.84 1.78

Y 24007 7 PN .59 2.52 2.39
| * 2400’ 71 lensnllxed mylar 2.89 2.84 2.78

L

L

[ ]

L

L]

The mocet Famoue Name in

TOWERS of ALL KINOS!

ROHN Manufacturing Company —
Box 2000 !
Peoria, Hinois '
Send me complete literature on the following ROHN Products: i
[] Home TV Toweu [[] Amateur Towers '

[[] Communication Towers [[] AM-FM Broadcosting Towers i

[[] Micro-Wave Towers Government |
Nome = |
Firm ]
|

Address i
City = State |
|

New York 11, N. Y.
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WITH TICA
CB TRANSCEIVERS

TRANSCEIVER

New dual conversion 6 channel crystal
controlled transceiver with tunable re-
ceiver for all CB channels. S meter and
signal strength output indicator, external
crystal socket, auxiliary speaker terminal
and universal power supply. Deluxe
chrome cabinet, List Price 199.95

TOWN & COUNTRY
MC-27 TRANSCEIVER

Dual conversion 6 channel crystal con-
trolled. Exceptional sensitivity and selec-
tivity. Double Gated Noise Suppression
circuit, AVC with improved squelch cir-
cuit. Universal power supply. Deluxe
chrome cabinet. List Price 179.50

CB ANTENNAS

GIZMOTCHY 2in 1
Vertical-Horizontal Beam
Antenna for hi-efficiency
and greater distance base
station performance
List Price..,..... .55.95

GIZMOTCHY

BUDDY WHIP

96 inch fibre glass mobile
antenna. Can be adjusted
to any nosition from driv-
er's seat. List Price, 24,50

UTICA

COMMUNICATIONS CORP.,
Dept. RE-2
2917 W. IRVING PARK RD.,
CHICAGO 18, ILLINOIS

Sold thru leading Parts Distributors

é

BUDDY WHIP
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The completed master unit. The remote
is in a matching cabinet, but uses a dif-
ferent type switch.

Make
your own

transformeriless

3-transisior unit draws

I nte rCOI I . power only when in use

By ALEX M. SCHOTZ

HIS intercom is designed to keep
Tinitial and operating costs low. It

draws pewer only when in operation.
With a 12-volt supply, it uses about 75
ma and the output power is in excess
of 100 mw.

The amplifier is housed in the master
station’s enclosure. The slave unit has
the same speaker and enclosure, but no
amplifier (see cirecuit).

Switching is set up so that the master
station is normally in the receive posi-
tion. When the slave switeh is closed,
it applies power to the amplifier
through the transmission line and com-
mon ground. The slave speaker theun
acts as a microphone through the mas-
ter’s switch and feeds the amplifier in-
put. This signal is fed through the in-
put blocking capacitor to the base of
V1, which is operated as a common-
emitter amplifier. Thus, reasonable

¢l RI

VI SOCKET R2 C2 - V2 SOCKET R4

power and voltage gain are provided.

Further amplification is needed so
V1 is coupled through a capacitor to
V2, which is also operated as a common-
emitter amplifier. V2’s output is di-
rectly coupled to V3. It forms a com-
mon-collector stage and serves as an
emitter follower to match V2’s output
impedance to the speaker voice coil.

When the switch at the master unit
is operated, it connects the batteries
and also conneets its speaker to the
amplifier input. It then acts as a micro-
phone and the amplifier output is con-
nected through the transmission line
to the speaker in the slave unit.

Volume can be controlled either by
adding a potentiometer in the amplifier
input or decreasing the voltage from
the power supply.

When building the amplifier, no
shielding or special precautions arve
necessary, as all circuits are fairly low
impedance, although you may get bet-

V3 SOCKET

Parts layout under the amplifier chassis.
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ter results if the leads are kept short
without too many crossovers.

There are two transmission wires and
a common ground. If an adequate
ground is not available, a third wire
becomes necessary.

The slave unit has both a spring re-
turn and a locking position so, when
necessary, the unit can be left on in the
locked position—for baby sitting, for
example.

The cabinets for these units were

Circuit of the simple intercom system.

R1—150,000 ohms

R2—2,700 ohms

R3—68,000 ohms

R4—470 ohms

RS—I5 ohms

All resistors V,-wott 109,

C1—125 uf, 12 volts, miniature electrolytic

C2—2 uf, 12 volts, miniature electrolytic

BATT I, BATT 2—I12 volts

Sl—single pole, 3 positions: one spring-return posi-
tion, one locking position, one center-off posi-
tion (Centralab lever type 1467 or equivalent,
use only one section)

S2—double pole, 3 positions, rotary, spring return
(Centralab 1472 or equivalent)

SPKR 1, SPKR 2—45-ohm voice coil, size to suit

Vi, V2, V3—2N24(-A

Transistor sockets {3)

Chassis and case to suit

Miscellaneous hardware

hand-made, and the construction is sim-
ple for anyone handy with woodwork-
ing. Similar finished cabinets are read-
ily available and can be purchased by
those who do not wish to make their
own, END

Unusual Bench Aids

By JOHN A. COMSTOCK

HERE ARE FOUR LITTLE AIDS THAT YOU’LL FIND EXTREMELY HANDY ON YOUR BENCH.

THEY’RE

First is a radio-chassis vacuum cleaner. It’s simply a flashlight
type vacuum cleaner you can use for clearing dust from the chassis
of radios, TV’s and hi-fi gear. It gets into places where vou could

never use a regular vacuum cleaner.

This soldering pencil stand is another handy item. It holds the
pencil pointed straight up, letting vou use both hands to hold
the work. What is the stand? It’s simply one end of a box wrench,

The other end is clamped in a vise.

76

INEXPENSIVE AND—MOST

i

IMPORTANT—WORTH OWNING AND USING.

Next is a nail-clipper wire stripper. As is, that pocket nail clipper
can be used to strip insulation in a pinch. You can make it even
easier to use if you file a littlenotch in one of the cutting edges.
It will protect the wire and make stripping even easier.

The last little item comes from the Boeing Airplane Co. It's a
standard metal clip lined with felt. The felt is dunked in water

wwWWw.americanradiohistorv.com

S ] and the clamp attached to the lead between the soldered joint
and the component. Heat traveling along the lead is dissipated
- s z z" by evaporation of water from the felt. END
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NEW FASTATCH® II

FRK—-I100 KIT

Everything needed to assemble
an infinite variety of controls in
seconds.

* 36 assorted front and rear controls
in the 27 most popular resistance
values o 40 universal shafts e 8
switches @ Current cross-reference
guide e Heavy-gauge steel cabinet.

Now in stock at your distributor

THE NEW
FASTATCH' I

FROM CENTRALAB
GIVES YOU complete
instant exact replacement con-
trol coverage for dual concentric,
single, and matched twin controls.

Fastatch IT gives you convenient and
simple control assembly. Any control
can be permanently assembled in seconds
—no shaft cutting—no complicated
alignment—no twisting. Just snap
together and install. Your Fastatch II
product will be identical to the manu-
facturer’s original control. Check these
FASTATCH II features:

® No shaft cutting . ., Exact replacement shafts
are available for every application regardless of
fength or termination.

® Shaft won't loosen or pull out—permanent
locking construction.

® Universal terminals replace all three types
of printed circuit, wire-wrap and hole type
terminals.

® No backlash on duals and twins.

B6308

THE ELECTRONICS DIVISION OF GLOBE-UNION INC,
922A East Keefe Avenue Milwaukee 1, Wisconsin
In Canada: Centralab Canada Ltd., P. 0. Box 400, Ajax, Ontario

www.americanradiohistorv.com
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By IAN N. McLEOD

- Solid Sync
for Your
Scope

2-tube circuit you can add in an hour or two

Did you ever wonder what you could
do to make your scope trace stand still
like those on laboratory scopes? If so,
this circuit is the answer. It can be added
simply and inexpensively to almost any
oscilloscope. Once it is wired in, your
scope will present rock-solid pictures of
the input signal, even when the vertical
deflection is so small as to be almost in-
visible. And it will not lose sync with
every small signal-frequency or line-
voltage change.

Both sections of V1 (Fig. 1) com-
bine to form a wide-band high-gain am-
plifier which boosts the low-level sync
signal enough to allow the circuit to op-
erate no matter what the input level. In
addition, the second stage, V1-b, limits
on high-level inputs to avoid overdriv-
ing V2.

V2 is a Schmitt trigger. V2-b is
held near saturation under steady-state
conditions by the voltage divider formed
by R8, R10 and R1i. V2-b’s cathode
current {lows through R9, causing a
high voliage drop across it. This in turn
makes V2-a’s cathode more positive
than its grid, cutting ofl the tube.

When a signal is applied to V2-a’s

grid, nothing happens until the grid
voltage approaches the cathode volt-
age. Then V2-a begins to conduct, forc-
ing V2-b toward cutoff because the in-
creasing voltage drop across R8 forces
V2-b's grid to go more negative. Also
the increasing cathode current through
R9 forces V2-b’s cathode to remain at a
high positive volitage. Both actions oc-
cur almost instantaneously. V2-b re-
mains cut ofl as long as the input re-
mains above the voltage required to
keep V2-a conducting. As soon as the
input drops below the critical value, the
circuit reverts to its original state.

This switching produces a square-
wave output across R12, in phase with
the input signal.

Since most sweep generators re-
quire a negative pulse rather than a
square wave for best sync, the output
must be difterentiated. This is done by
C5 and R13, which form a simple R-C
difierentiator. The output across R13 is
both positive and negative pulses. The
positive pulse is clipped by diode D,
leaving only the negative pulse. If your
scope’s sweep generator requires a posi-
tive pulse, reverse D.

6BQ7-A 6U8-A
SYNC AMPL SCHMIT‘E 4TRIZGGER -
c2 } Tuuf yoop
52V C5  AMPLITUDE
RIOw cw  PULSE
SYNC ¢l 100K T OUTPUT
INPUT ] 0-20V P-p
FROM g47 > RE * 10K  NEG PULSE
VERT ™", 6.8K 20M,-2MC
QUTPUT 1w
4.7 =
MEG Ril/% 53V
82K v2
500uH
415 415
SHIELD 10 6.3V
COMPLETE CKT 120VDC 7 10MA g

R1, R3—4.7 megohms
R2-—-22,000 ohms

R4—150 ohms

R5—27,000 ohms

R6—1 megohm, 5%

R7 —-680,000 ochms, 5%

R8, R9—6,800 ohms, 5%, 1 watt
R10—100,000 ohms, 5%
R11—82,000 ochms, 5%
R12—-3,900 ohms, 1 watt
R13—pot, 10,000 ohms, linear

All resistors V2-watt 10% unless noted

C1, C2—.047 uf, 400 volts, molded paper
C3—-0.1 uf, 600 volts, molded paper
C4—-27 uuf, 400 volts, tubular ceramic
C5—.001 uf, 600 volts, tubular ceramic
D—1IN54

L—500 uH, peaking coil

V1-6BQ7-A

V2-6U8B-A

Tube sockets, 9-pin miniature (2)

Tube shields, 9-pin miniature (2)
Chassis to svit

Miscellaneous hardware

Fig. 1—Circuit of sync solidifier. The author reports better resulis by increasing

R6 to 1.1 megohm (5%).
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The reason why C4 is included is
not apparent from the description. How-
ever, the explanation is simple. At high-
er frequencies, the time constant formed
by R8, R10 and V2-b’s input capaci-
tance slows up the transition. By adding
C4 across R10, the resistor is shunted
by a low impedance at these frequen-
cies, thus speeding up the action.

Construction tips

Parts layout for this circuit is not
especially critical, but be sure you keep
the amplifier input away from the pulse
output. Also, shield the whole circuit to
minimize triggering from extraneous
pickup, and radiation of pulses into the
vertical channel.

1 built my unit on a 3 by 3%-inch
piece of aluminum which was then
mounted on the front lip of the scope
chassis. 1 made a shield for the bottom
from a piece of sheet aluminum.

To install the circuit in your scope,
first locate the sync selector switch (Fig.
2). Its wiper will probably connect to
the sync amplitude control. Disconnect
this wire. Connect the sync circuit input
to the arm of the selector switch. Con-
nect the output (C5) to the high end of
the sync amplitude control (R13 in Fig.
1, replace if resistance 1s not correct).
Connect D across the control, observing
polarity. Connect the heater and B-plus
leads 1o convenient points.

Power for the unit can usually be
obtained from the scope’s main power
supply. If this is not possible, a simple
transtormer half-wave rectifier supply
will be ample. END

DISCONNECT
N AVa
AKX
Ri3
cs
ouwur’l‘ i

INPUT

Fig. 2—W here unit goes in scope.
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RCA Wins NATESA Award

Irving J. Toner, president, Nation-
al Alliance of Television & Electronic
Service Associations (left), presents the
NATESA Friends of Service Manage-
ment Award for 1961 to Douglas Y.
Smith, vice president and general man-

ager, RCA Electron Tube Div., and W.
Walter Watts, RCA group executive
vice president. The award citing RCA’s
Electron Tube Div. for its outstanding
service in creating better customer re-
lations was made by NATESA directors
at their 1962 convention.

New Service Data System

The TV Colorgram Service Pak is
a new color-coded circuit diagram sys-
tem that enables the technician to pin-
point TV receiver troubles quickly. It
consists of individual Colorgram charts
each illustrating key circuits and sig-
nal flow paths in distinctive colors; a
color-coded master schematic and a
Rapid Repair Manual.

Individual 8'2 x 1l-inch charts
cover the following circuit sections: i.f.,
video, audio, vertical and horizontal
sync, B-plus distribution and agc cir-
cuitry. Each includes voltages, wave-
forms, test points, component values
and signal-flow and continuity patterns.
The ground conductor is shown in its
own distinctive color.

If the TV technician has a video
problem, he sclects the video chart; or
the horizontal chart when symptoms
indicate trouble in this section of the
set. The charts are especially helpful
when working on sets with printed cir-
cuits since each is a replica of the con-

(Continued on page 84)
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Prices effective January 1, 1963

il

NCLUDING

ONLY

9

24-HOUR SERVICE
1-YEAR WARRANTY

Tarzian offers

FAST, DEPENDABLE
TUNER REPAIR
SERVICE (aves)

It just makes sensc that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most de=
pendable tuner repair and overhaul service.

Sarkes Tarzian, Inc. pioneer in the tuner business,
maintains two complete, well-equipped Factory Service
Centers—assisted by Engineering personnel—and staffed
by specialized technicians who handle ONLY tuner re-
pairs on ALL makes and models.

Tarzian-made tuners reccived one day will be repaired
and shipped out the next. Allow a little more time for
service on other than Tarzian-made tuners.

Tarzian offers a 12-month guarantee against defective
workmanship and parts failure due to normal usage. And,
compare our cost of $9.50 and $15 for UV combinations.
There is absolutely no additional, hidden charge, for ANY
parts except tubes. You pay shipping costs. Replacements
on tuners beyond practical repair are available at low cost.

See your distributor, or use the
address nearest you for fast fac-
tory repair service

Tarzian-made tuners are identified by this stamping.

When inquiring about service on other tuners, always
give TV make, chassis and Model number. All tuners
repaired on approved, open accounts. Check with your
local distributor for Sarkes Tarzian replacement tuners,
replacement parts, or repair service.

SARKES TARZIAN, INC.

Bloomington, Indiana

MANUFACTURERS OF TUNERS . .. SEMICONDUCTORS ... AR
TRIMMERS ... FM RADIOS ... AM/FM RADIOS .. . AUDIO TAPE s s s
BROADCAST EQUIPMENT

537 South Walnut St.
Bloomington, Indiana
Tel: 332-6055

=

10654 Magnolia Blvd.
North Hollywood, Calif,
Tel: 769-2720

’
DON T REPLACE CRYSTALLIZED RUBBER
PHONOGRAPH DRIVE WHEELS UNNECESSARILY

brush on NEW FONO-MAGIC

[ ] [ ] ® [ ]
eliminate slipping---dragging
SAVES DRIVE WHEEL INVENTORY COSTS TOO!

*FONO-MAGIC is a NEW compound of special rubber and carbide particles.
When FONO-MAGIC is brushed on metal drive surfaces, it forms a coat of
live, pliable non-slipping rubber .000065 inches thick. Carbide particles
imbedded in the rubber coating will scratch slipping rubber idler wheels,
exposing live rubber and prolonging the life of the idler wheel. Just one
bottle of FONO-MAGIC is equivalent to the reptacement of 100 drive
wheels. Only $1.95 dealer net. Sold at Better Jobbers everywhere.

manufactured by R-COLUMBIA PRODUCTS CO., INC. Highlond Park, lllinois

¥y WEPLACE O
DON'Y fnic rovsiiase
EVe WOLLS U COSYAMLY
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Why Fred got

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

After congratulating Fred onm his promotion, 1
asked him what gives. “I’m going to turn $10 into
$10,000,” he said. “My tuition at Cleveland Institute
was only $10 a month. But, my new job pays me $10
a week more . . . that’s $520 more a year! In twenty

a better job.-.

years . . . even if I don’t get another penny increase
. .. I will have earned $10,400 more! It’s that simple,
I have a plan . . . and it works!”

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

www.americanradiohistorv.com


www.americanradiohistory.com

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

The “right” course for your career

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

1. Electronics
Technology

A comprehensive program
covering Automation, Com-
munications, Computers, In-
dustrial Controls, Television,
T'ransistors, and preparation
for a 1st Class FCC License.

2. First Class
FCC License

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

s1mwT o ann

e ke - n

3. Broadcast

Engineering

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

4, Electronic

Communications

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

5. Industrial Electronics

& Automation

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

An FCC License ... or your money back!

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

get an FCC License . . . or your money back!
For Every CIE Student... A New Electronics
Slide Rule T 53]
¥ 5 Logtiity ¥ = § -
2 1 : = l“’.: -

Every CIE student receives this valuable Electronics
Slide Rule and complete instructions for its use. As a
student . .. and throughout your electronics career, it will
save you hours in solving difficult electronics problems.

Job placement service . . . another CIE extra
to help you get ahead in electronics

Once enrolled with CIE, you will get a monthly listing
of the many high-paying interesting jobs available with
top companies throughout the country. Many Cleveland
Institute students and graduates hold such jobs with
leading companies like these: American Airlines, Amer-
ican Telephone and Telegraph, General Electric, General
Telephone and Electronics, IBM, Motorola, North
American Aviation, New York Central Railroad, Ray-
theon, RCA and Westinghouse.

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

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

SVTED o

/4@ Full accreditation . . . your assurance of
¢ competence and integrity

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

Cunern

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

Cleveland Institute of Electronics

FEBRUARY, 1963

Dept. RE-76, 1776 E. 17th St., Cleveland 14, Ohio
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o = S S W
1,000,000 PARTS BOUGHT FOR THIS

GIAN POLY

PAK

DOLLAR

FREE
OUR JUMBO
PAK
“ ORT” Tncludes
» Transistors
¢ Diodes
» Rectifiers L $ FREE
e Knobs POLY PAK
e Condensers | 1 OF YOUR |
» Coils, ete. CHOCE

Incl. 25¢ for handling

BOTH FREE WITH EVERY $10 OFFER

S aEaaaar e e s aed s s s dd
] 3 TRANSISTOR V. CONTROL, 2 meg..........5]

100 ASST VoW RESISTORS, factory cut
100 PARTS SURPRISE, worth $30.00
60 HI Q RESISTORS, '2. 1, 2W. 16% tuo.....
10 RCA PLUG & JACK SETS, phono. amp
50 ASST TERM STRIPS, o 12 luzs

25 ULTRA-MINIATURE CONDENSERS
35 ASST SILVER MICA COND,
10 MICROSWITCHES, by Gen. Biero..
60 CERAMIC CONDS, discs, tubular
100 PRINTED CIRCUIT PARTS-

40 ASST SUBMINI CONDENSERS:

1% too.

] 1000-pc HARDWARE KIT, radio "o’ TV... -8
(] 60 ASST TUBULAR COND; to .5 mf. to 6 KV.....5]
[] 60 ASST DISC COND; v .03 mf to 6 KV. 81
_| 50 PLUGS-n-RECEPTACLES, aud. pws, bly...... s
50 ASST TUBE SOCKETS, trins. too..
% 30 HI-Q MOLDED COND, mvlar too..... -
12 TV CHEATER CORDS . -8
B 15 SLIDE SWITCHES, svst 23, 115 VAC. ... sy
10 TRANSISTOR SOCKETS, pop-n-npn......
E 25 ASST POWER RESISTORS, 5-50W to 7K. $
10 PANEL SWITCHES, micro-rot-pwio . ....8]
B 60 ASST MICA COND, silvers too......... 31
[C] 40 ASST PRECISION RESISTORS, ! 7% -3%
"] 50 ASST RADIO-n-TV KNOBS, ¢ols. B3]
] 25 ASST TV KNOBS, channels. eic. .5
10 ASST ELECTROLYTICS, triples too. 31
B 10 ASST V. CONTROLS, to lmes. sw oo -3
] 4 SUN BATTERIES, to 1127, lite sens .31
| 10 ASST TRANS ELECTROLYTICS: 51
‘j $25 RADIO-n-TV SURPRISE, shop must. 3
H 50 ASST COILS & CHOKES, 'f. osc. if... -3]
10 TV-n-FM TRANSFORMERS, ifs. vert. -S1
] 50 A. BRADLEY RESISTORS, factory sized. RE
[] 8 TRANSISTOR SOCKETS W metal flanze . ...
]
%
0
0
O

1%

40 WORLD’S SMALLEST RESISTORS, 10051
SEMI-KON-DUCTORS by P’
We bought up milions, no chance io test

10 2AMP SILICON RECTIFIERS, axial
10 2AMP SILICON RECTIFIERS, stud..
[] 20 PNP TRANSISTORS, zold R
20 NPN TRANSISTORS, ‘gold top
10 TRANSISTORS, 5pnp. Snpi..
5 POWER TRANSISTORS, 2N15
25 ‘EPOXY’ SILICON RECTIFIERS:
25 TOP HAT RECTIFIERS, silicon........

reste SEMI- KONS by P

2 POWER TRANSISTORS,
1 40watt STUD POWER TRANSISTOR

:
-

0
B 2 PHILCO 30 MC TRANSISTOR, 2N:3:6. 5]
[J 1 20AMP SILICON RECTIFIER, stud s
] 15 ASST CRYSTAL & SILICON DIODES - S1
H 15 SILICON DIODES, cviov cuded sq
10 IN34 GERMANIUM DIODES, color coded.....$)
] 4 SUN BATTERIES t0 1¥a", lite sens.... 51
15 PNP’s LIKE 2 N107, CK722 s1
3 SILICON RECTIFIERS, 750ma, 400V........... $7
2 RCA TRANSISTORS 2N370, worth 1.49 ea....$]
2 MATCHED PUSH PULL OUTPUT TRANS pnp..$]
{1 2 SYLV SILICON TRANSISTORS, osc-conv. K31
4 2N107 TYPE TRANSISTORS, pip.ooo 8]

G i i i & > > >

PRE-TESTED SILICON POWER DIODE $TUDS
Amps Volts Sale Atnps Valts Sale
2 50 $0.19 35 200 $2.50
2 100 .34 35 400 3.50
2 200 .44 50 10 1.49
=) 400 .77 50 25 1.95
2 600 .88 50 50 2.88
2] 800 1.49 50 100 3.95
12 50 .88 50 200 4.49
12 100 .99 100 10 1.95
12 200 1.25 100 25 2.49
12 400 1.88 10O il 3.50
12 600 2.50 100 100 4.50
35 50 1.77 100 200 4.97
35 100 1.95

SEND 10¢ FOR BARGAIN MAIL- ORDER FLYERS
[] Semiconductors  [] Poly Paks [ Parts
R S oy o o o e i = 0 A

Rated drms, net 30 days. EXPORT
World's largest supplier of pre-packed assortments

TERMS: Send check, money order,
inct postage—avg wt per pak 1 b,
AKS ORDERS INVITED.
P.0. Box 942R. So Lynnfield, Mass,
B o O = S
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(Continued from page 79)
ductor pattern. A component-location
guide lists each part according to its po-
sition with respect to vertical and hori-
zontal guide lines on the chart. This
makes it easy to pinpoint hard-to-find
components.

The master schematic shows all
circuit sections in the same colors as on
the Colorgram charts. It also includes
test points, waveforms, voltages, and
parts values. The Rapid Repair Manual
contains official manufacturers’ service
notes, special instructions, production

TV
QDLOIRGRAMS

changes, circuit modifications, parts
lists, tube and component location
charts and a tube-failure guide.

TV Colorgrams, developed by for-
mer service (echnician and later tech-
nical editor Bob Cornell, and introduced
by Colorgrams, Inc., a subsidiary of
TV  Development  Corp.,, Mincola,
N. Y., will initially cover the most popu-

lar RCA, G-E, Admiral, Westinghouse,
Philco, Emerson and Magnavox TV
chassis. They will be sold through elec-
tronic parts dealers at $1.95 per Service
Pak.

Service Group Pays
$1,000 Fine

Officers of the Brooklyn Radio &
Television Service Guild agreed to a
$1,000 settlement and accepted a per-
manent injunction against  violating
New York State anti-trust laws. The
group was charged with obtaining
agreements among service technicians
on a fixed price for TV service calls.

Telsa New Britain Formed

New Britain, Conn.—Local TV
service dealers held a reorganization
meeting, whose purpose was to form an
active local of Telsa of Connecticut.
The meeting was successful, and a slate
of officers was elected. Henry J. Ols-
zewski is president of the new group;
William Brighenti, vice president; Rich-
ard M. Houghton, sccretary, and John
Sidoti, treasurer. The organization has
been accepted into the State Chapter of
Telsa.

TV Antenna Liabilities

TESA King County, Washington,
uses the Weather Bureau’s table of wind
velocities in determining liability and
defining guarantee limits covering an-

MEET

IN THE
at

and Exhibition in New

& The WALDORF ASTORIA

admission:
MINIMUM AGE: 18

(formerly the IRE Show)

THE BEST BRAINS,
THE BEST PRODUCTS
INDUSTRY

I-trRiIPLE-E -

International Convention

MARCH 25, 26, 27, 28

The COLISEUM at Columbus Circle

MEMBERS $1.00; NON-MEMBERS $3.00

SHOW

dnoA 1l

York

HOTEL

SR tlN0dV SANINY
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tenna installations suffering wind dam-
age. TSA guarantees, approved by the
Seattle Better Business Bureau, cover
antenna installations in winds up to gale
force (39 to 54 miles per hour), as rated
by local Weather Bureau reports.

Sylvania Reduces Warranty
Period

This firm’s new reduced warranty
coverage is encouraging to technicians
massing opposition to the extended war-
ranty policies adopted or proposed by
some manufacturers. The firm’s new
policy provides a 90-day warranty on
parts and labor on conventional tube
and transistor radios. Previously, Syl-
vania’s transistor radios carried a 5-year
warranty on parts and labor and I-
year coverage on tube sets.

Technician Restores
Pipe Organs

Chicago, 1l.—Irv Toner, the new-
ly elected president of NATESA (Na-
tional Alliance of Television & Elec-
tronic Service Associations) has one
rather unusual hobby—he restores old
pipe organs of the type used in thca-
ters. In fact, he heads an organization
called “American Theater Organ En-
thusiasts.”

Speaking about service techni-
cians, Mr. Toner points out that his pet
pLeVL is “the extreme number of un-
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qualified service men who get into the
field. They use up their life’s savings
before they become qualified. Largely
responsible for these unqualified service
men are the technical schools who are
turning them out.”

“To enter the service business,” he
continued, “an individual must be tech-
nically qualified, have business know-
how, capital, and experience (working
with some other service dealer, some-
thing like an interne in a hospital).”

Toner went on to say that the big-
gest problem facing the service indus-
try is its poor public image, plus a rath-
er ridiculous dealer—distributor relation-
ship, whereby the consumer is able to
buy at dealer prices. Toner puts the
blame for this situation on the manu-
facturer. He thinks that passage ot the
price—quality—stability bill would be
helpful in solving this problem.

FTRSAP Working with
NARDA

The Federation of Television &
Radio Service Associations of Pennsyl-
vania (FTRSAP) named Joseph Doyle,
its Pittsburgh dclegate, to represent the
federation at the NARDA (National
Appliance & Radio-TV Dealers Associ-
ations) convention in Chicago in Janu-
ary. Mr. Doyle has plans for joint
FTRSAP-NARDA action in a nation-
wide Campalén against extended war-
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time-saving TV-RADIO-ELECTRONICS
examine Coyne’s all-new 7-Volume
TV-RADIO-ELECTRONICS Reference Set for
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If yvou keep the set,
7.25 plus postage is paid.

VOL. 4—EVERYTHING ON SERV-
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rantics. The plans were drafted along
the lines of information required by the
Federal Trade Commission. END
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In Gernsback Publications

HUGO GERNSBACK, Founder

Modern Electrics. . ............... .. ...
Wireless Association of America......
Electrical Exnherimenter
Radio News...... ..
Science & iInvention.
Practical Electrics. ..
Television............

Television News..

Some larger libraries still bave conies of Modern Electrics
on file tor interested readers.

In February, 1913 Modern Electrics

The Lepel Quenched Spark System, by
Stanley E. Hyde.

Wireless and the Amatcur—A Retro-
spect, by H. Gernsback.

A Series Spark-Gap, by P. Mertz.

The Audion Detector, by B. N. Burg-
lund.

Honolulu Greets Washington by Wire-
less.

Thirty-Five Mile Wireless Talk.

New Battery Wireless Telephone, by
W. R. Organ.

Converting A Double-Slide Tuner Into
a Loose Coupler, by P. Mertz.

Variometer, by Page Haselton.

Real Improvement in Detectors, by W.
R. Organ

The First
Practical
TV-RADIO-
ELECTRONICS
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Like Having An Electromcs Expert Right At Your Side!

VOL. 1—EVERYTHING ON TV-
RADIO PRINCIPLES! 300 pages
of practical explanations; hun-
dreds of itiustrations.

VOL. 2—EVERYTHING ON TV-
RADIO-FM RECEIVERS; 403
pages; fully iftustrated.

3—EVERYTHING ON TV-
RAD!O CIRCUITS! 336 pages;
hundreds of iltustrations, circuit

VOL. S—EVERYTHING ON TV
TROUBLESHOOTING! Covers all
types of sets. 437 pages; illus-
trations, diagrams.

VOL. 6—TV CYCLOPEDIA! Quick
and concise answers to TV prob-
lems in alphabeticat order, in-
cluding UHF, Cotor TV and
Teansistors; 868 pages.

VOL. 7—TRANSISTOR CIRCUIT
HANDBOOK! Practical Reference
covering Transistor Applications;
over 200 Circuit Diagrams; 410
pages.

VINYL CLOTH WASHABLE COVERS

FREE BOOK—FREE TRIAL COUPON!
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. - s § Educational Book Publishing Division )

“LEARNED MORE FROM THEM yours to keep. Offer limited, so act NOW! } COYNE SCHOOL PUBLICE‘I’IONS ]

v
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In the March, 1963, issue, we’re coming
in (and staying in) like a lion. You'll
roar your delight at the projects you
can construct, ideas you can glean, and
the hints and kinks you can use in your
shop or shack. Here’s real reading prey
for any royally maned electronics man
(and beardless types, too!):

ELECTRONICS RANGE IN

THE HOME

Electronics technicians will find re-
pair and maintenance of microwave
oven ranges simplicity itself after
reading this .descriptive article. This
new type of cooking range is a house-
wife’s delight. Hamburgers will cook
in seconds; a roast, in minutes, with
no fear of burn or kitchen heat. Learn
microwave range repair before cus-
tomers call.

BUILD THE AUTOGEN

An excellent beginner’s project; old-
timers will get a nostalgic kick con-
structing this unusually selective and
sensitive one-transistor regenerative
receiver.

HOW TO HANDLE UHF TV

All TV receivers manufactured after
April 30, 1964, are required by Act of
Congress to have all-channel tuners
included in sets. Are you ready for
them? Learn uhf installation, conver-
sion from vhf to vhf-uhf where possi-
ble, and quirks and problems in
installation and repair maintenance.
Get ready now! Uhf is coming!

MAKE YOUR METER MORE
SENSITIVE

A simple adapter will increase the
sensitivity of conventional volt-ohm-
milliampmeter so it will measure milli-
volts and microamperes. Why spend’
money for ultra-sensitive meter when
the one you have will do the job with
this modification?

HIGH-GAIN ANTENNA FOR FM
Build this antenna designed along the
lines of a broadcast transmitter type
but at one-tenth the weight and a
fraction of the cost. Cut to correct
lengths, the antenna will work on TV
bands or other frequencies. Perfect
for hi-fi systems. Can be directional
or omnidirectional as desired by sim-
ply changing the design. What good
is your top equipment without a first~
class antenna?
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SOUND-LEVEL METER, model 2203, shown
in 8-page technical brochure. Full specs, applica-
tion data, many accessories.—B & K Instruments
Inc., 3044 1061h St., Cleveland 11, Ohio.

TRANSFORMERS, CHOKES featured in 48-
page Catalog No. 63. Specs on MIL spec rf chokes,
i.f. transformers, adjustable coils wound on ceram-
ic and Resinite materials, exact replacement coils.
More than 1.500 items. Many illustrations.—J. W.
Miller Co., 5917 §. Main St.. Los Angeles 3, Calif.

SEMICONDUCTOR GUIDE. 4-page leaflet
lists transistors, silicon rectifiers and power var-
actor diodes by lype number. with electrical char-
acteristics and case type.—Dr. R. R. Meijer,
Manager, Product Planning. Bendix Semiconducor
Div., South St.., Holmdel, N. J.

TEST INSTRUMENTS. 25 major items plus
accessories offered in 8-page Catalog No. 44-T.
Photos and specs on vom’s, vtvm’s. tube and tran-
sistor analyzers, others.—Triplett Electrical Instru-
ment Co., Bluffton. Ohio.

BATTERY MANUAL, Booklet BDG-111.
62-page catalog offers detailed information on dry
batteries. Includes classification chart, service-life
data table, mechanical and electrical character-
istics, dimensional outlines. terminal connections
for each type. Theory section outlines history of
dry cells and explanation of basic types. 50¢—
Commercial Engineering Activity, RCA Electron
Tube Div., Harrison, N. J

THERMISTORS, THYRITE VARISTORS
detailed in Product Data Sheets 3201, 9201, re-
spectively. Illustrated sheets give outline drawings,
photos, application data, complete specs.—General
Electric Co., Magnetic Materials Section, PO Box
72, Edmore, Mich.

INDUSTRIAL ELECTRONIC SUPPLIES
listed in 664-page Caralog 630. Many photos, full
specs, product and manufacturer’s indexes. Items
include amateur equipment. audio supplies, selec-
tion of construction kits, PA equipment, soldering
devices, test instruments. many other items. Indus-
trial buyers request on letterhead.—Allied Elec-
tronics, Div. Allied Radio, 100 N. Western Ave.,
Chicago 80, II1.

AIR-CORE INDUCTORS. 10-page illustrated
folder lists Air Dux inductors for amateur rigs or
prototypes of rf transmission equipment. Includes
technical data on coils for pi output circuits, con-
ventional L-C output interstage and oscillator cir-
cuits.—Illumitronic Engineering Corp., 680 E.
Taylor Ave., Sunnyvale, Calif.

TOUCH CONTROL SWITCH offered in 6-
page illustrated brochure. Block diagram explains
circuit operation of the capacitance-opcrated de-
vice. Electrical and physical specs included. Other
types of Dynaquad modules also described.—Tung-

sol Electric Inc., 1 Summer Ave., Newark 4, N. J.

CB BROCHURE, Over a Quarter of a Century
in Electronics, describes manufacturer’s history and
methods in CB production. Full-color photos, com-
plete specs and descriptions of 5 CB products.—
Browning Labs, Inc., 100 Union Ave., Laconia,
N. H.

SILICON RECTIFIERS, voltage impulse pro-
tected (V.I.P.) types, described in 4-page leaflet.
Controlled avalanche enables these rectifiers to
withstand transient voltages higher than the rated
peak reverse voltage. Leaflet gives avalanche char-
acteristics, maximum ratings. electrical specs.—
General Instrument Corp., Rectifier Div., 65 Gouv-
crneur St., Newark 4, N. J.

LOW-TORQUE VARIABLE CAPACITORS
presented in illustrated spec sheet, Bulletin CO-IT.
Four types include capacitors with .020-and .040-
inch plate spacing, differential and dynamically
balanced caps with .020-inch plate spacing. Large
photos, engineering drawings.—National Radio Co.
Inc., Dept. P, 37 Washington St., Melrose, Mass.

STOCK PANEL METERS presented in 16-
page Bulletin 2063. Offers over 1300 meters carried
in stock, including voltmeters, ammeters, micro-
ammeters 1-Y2 to 6 in., elapsed-time meters, ex-
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panded-scale voltmeters. 4-page glossary.—Simp-
son Electric Co., Dept. VR, 5200 W. Kinzie St.,
Chicago 44, 11l

DIGITAL BUILDING BLOCKS, transistor
and magnetic core, illustrated in 14-page catalog.
Includes complete specs, rules for logic and loading,
assembly data. Shows Sew-A-Circuit and other
construction aids.—Magnetics Research Co., Inc.,
179 Westmoreland Ave., White Plains, N. Y.

SILICON RECTIFIERS, Controlled rectifiers,
voltage regulators outlined in 10-page Senticonduc-
tor Catalog. Many photos, complete specs.—North
American Electronics Inc., 71 Linden St., West
Lynn, Mass.

STEREO HEADPHONES and accessories
described in foldup Brochure MH. Features head-
phone remote-control center and cross-feed net-
work.—Jensen Manufacturing Co., 6601 S. Laramie,
Chicago, Iil.

REFERENCE CARD FOR CB-ERS. 5% x
7-in. card lists complete National CB Standard
10 Code. Spaces provided for recording calls.
—Vocaline Co. of America, Inc., Old Saybrook,
Conn.

SUBMINIATURE STRAP FRAME GRID
TUBES FOR MILITARY AND INDUSTRIAL
APPLICATIONS, Vol 1. 42-page, 8% x 1l-in.
booklet contains brief description of 10 new tube
types, circuits of basic building-block applications
and performance data. Data sheets give mechanical
and electrical ratings, average characteristics. bas-
ing connections, etc.—Sylvania Electric Products,
Inc., 730 3rd Ave., New York 17, N. Y. END

Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate identi-
fication, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE VOID
AFTER SIX MONTHS.

/mo

“They aren’t making them the way they
used to—thank God!”
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P.R.MALLORY & CO. Inc.

MALLO

- Tips for Technicians

Mallory Distributor Products Company
P. O. Box 1558, Indianapolis 6, Indiana
a division of P. R. Mallory & Co. Inc.

Getting ‘*unusual’’ coefficients

1963

in temperature compensating
ceramics

When you're putting a temperature stabilizing ceramic
capacitor in an oscillator circuit to eliminate frequency
drift during warm-up, you’ll find sometimes that the
standard negative coefficient of the capacitor just doesn’t
match what your circuit needs. Instead of an N750—the
usual standard value—you may need an N150 or N300.
But you just can’t get those odd values every time you
look for them.

There’s a simple way to tailor-make your own compensat-
ing capacitor, by paralleling standard NPO (zero coeffi-
cient) and N750 (negative 750 parts per million per
degree) units.

Here’s how it works. Multiply the capacity you need in
mmfd by the desired temperature coefficient. Then divide
the answer by 750. The result is the mmfd value of the
N750 unit in the parallel combination. To find the value
of the NPO unit, subtract the N750 value you’ve just
calculated from the total capacity you need.

Suppose you’'re looking for 100 mmfd with a temperature
coefficient of N330. The calculations go like this:

(1) Multiply : 100 x330=233,000.
(2) Divide: 33,000+ 750 =44 mmfd ; this is the N750 value.
(3) Subtract: 100 -44=56 mmfd; this is the NPO value.

Get yourself a standard 47 mmfd NPO (Discap® CNO-
447), the nearest standard value to 44 mmfd, and a 56
mmfd N750 (Discap CN7-456). Twist the leads together,
solder them in place . . . and you’re in business.

And here’s another tip. Make sure you use Discaps when-
ever you need a ceramic capacitor. They’re made by Radio
Materials Company, a Mallory division, world’s largest
manufacturer of ceramic capacitors. They’re available in
every imaginable rating at your Mallory distributor ... in
temperature compensating, general purpose, buffer, mini-
ature, high voltage, trimmer and feed-through types. Most
popular types come in the handy file card five-pack.

Make your Mallory distributor your headquarters for
Discaps, for Mallory electrolytics, tubular capacitors, con-
trols, resistors, batteries, silicon rectifiers, switches and
vibrators.

87

www.americanradiohistorv.com


www.americanradiohistory.com

AMAZING OFFER

RADIO & TV SERVICE DATA

Your lest. complete source for all
needed RADIO and TV diagrams
and servicing data. Most amazing
values. Ouly $2.56 and $3 per giant
volume. Cover all important makes,
models of all periods. Use this en-
tire ad as your no-risk order form.

(- ———-NO-RISK ORDER COUPON __ __
| TELEVISION SERVICE MANUALS |

Supreme TV munuals are best for faster. easier TV
' repairs. Lowest priced. Factory data on practically all
sets. Complete circuils. all needed alignment facts,
wiring hoard views, wuaveforms. voliages, production
I changes. and double-page schematies. Only $3 per
large annnal manual. Check volumes wanted, send
I entire advertisement as your ovder form.
New Additional 1962 Television Manual........... $3
Early 1962 Television Servicing AManual. only 53
1961 TV Manual, $3. [1 1960 TV Manual. $3.
Additionai 1959 Tv, $3. (] Early 1959 TV. §3.
1958 TV Manual, $3. Additional 1957 TV, %3,
Early 1957 Television, $3. [1 1956 TV Manual. $3.
Additional 1955 TV, $3, 1 Early 1955 TV, $3.
1954 Tv, $3. [J 1953 TV. $3. 0 1952 TV, $3.
1951 TV, $3. r

ioooDpoo

Master Index to atl Manuals,

RADIO DIAGRAM MANUALS

Here are low-priced radio manuwals that simplify
I repairing, Cover cverything from most recent 1963
radivs to pre-war old-timeis; home radios,
combinations, transistor porta-
bles, FM. aute scts. Large sche-
I matics, all neciled alignment facts,
- printed hoards, voltages. dial —
siringing, hints. Volumes are big.
I 8% x 117, about 190 pages. each.
0 1963, [ 1962, 1961, 1 1960, [1 1959, (] 1958,
I - 1957, [1 1956, 00 1955, 0 1954, [ 1953, [1 1952,
O 1951, 0 2950, 7] 1949, [] 1948, 1947, J 1946.

O 1942, 0J 1941, [J 1940, (0 1926-38 EACH, $2.50

| SUPREME PUBLICATIONS
I

1760 Balsam Road Highland Park, ILL.

Rush today TV
no-risk order form of this ad.

and Radio wmanuals checked in

Send postpaid, I am

I enclosing full price. You guarantee my complete
satisfaction or my money back.
Name:

I
I
I
I
I
I
I
I
I
I
I
stereo I
"
I
I
I
I
I
I
I
I
|
|
|
|
I
1

GREGORY ELECTRONICS
WINTER SPECIALS!

7] MOTOROLA 30-50mc
T41-GGV or TA1G1A rear
mount 6/12v, 30 watt, narrow

banded, complete with all ac-s
cessories, less crystal & anten-
na. Add $25 for crystals & tun-

ing.
] MOTOROLA 450-470mc
T44—12 volts, less accessories.
ALL ACCESSORIES for above, $35
less crystals and antenna.
GUARANTEED RECONDITIONED
FM 2-WAY MOBILE RADIOS
G-E, RCA, MOTOROLA & OTHERS!

LOW, HIGH & UHF BANDS
Write For New 1963 Catalog
WANTED ... FOR CASH!

Late model 2-way radio equipment
State price, condition, quality.

GREGORY - ceccon -
ELECTRONICS
CORPORATION --omee

112 Route 46 Saddle Brook, N, J.
Phone PR 3-7550

NEW SEMI—<€—
CONDUCTORS
& TUBES =

WE BEGIN THIS MONTH WITH A FEW
semiconductor diodes and transistors.
Then a new horizontal output tube, a
special writing and data-display CRT
and a special semiconductor diode de-
signed to emit infrared rays.

2N2492

A p-n-p alloy junction transistor
for high-power dc-to-dc converters, dc-
to-ac inverters, regulated power sup-
plies, motor controls, servo drivers and
high-power switches.

The absolute maximum character-
istics of this Tung-Sol transistor are:

‘ Germanium-alloy p-n-p

Vego — 80
Vs (lg = 300 ma) —75
| Viro — 60
lg (amps) 15
Pg (watts) 170
|
| o'
!
| .520 MAX
i
500 _
375 710-
ﬁ‘* .610
N°10-32 THREAD
EMITTER
.COLLECTOR
CONNECTED
TO CASE
BASE
2N2492
Typical switching application:
Vee 75
lg (amps, on) 12
R, (ohms) 6.25
g (amps, on) 2
P, (watts, on) 4.8
Gy (db) 26.5
2N2374, 2N2375, 2N2376
junction

transistors for medium-power audio dri-

' ver and output stages in auto and por-

table radio and communications appli-
cations. The 2N2376 is a matched pair

| 2N2374,586
1 PIN CIRCLE .200"

\\ \COLLECTOR
EMITTE

BASE

www americanradiohistorv com

of 2N2375’s used in push-pull output
stages. They feature an especially lin-
ear beta over a wide range of operat-
ing conditions. Noise figure is very low
at currents down to a few hundred pa.

The ratings of these Philco transis-

tors are:

2N2374 2N2375
Vep —35 —35
Vg —35 —35
Vers —35 —35
lg (ma) 500 500
Piocar (mw at 25°C) 250 250
fory, (M) 15 9
h(, (typical) 210 95

2N2288, 2N2289, 2N2290

Diffused-alloy power DAP tran-
sistors for high-current switching at
high frequencies. Suitable for hi-fi am-

EMITT\E!(_\
T

COLLECTOR CONNECTED TO CASE
2N2288,2N2289,2N2290
plifiers, TV horizontal output amplifiers
and power converters.

Absolute maximum ratings on
these Bendix transistors are:
2N2288  2N2289  2N2290
Veg 40 80 120
Ves 40 80 120
lg (amps) 10 10 10
P, (watts) 60 60 60
150-amp controlled rectifier
This unit is designed for high-

power industrial and military applica-
and can be obtained
voltages

with for-
through 400.

tions
ward-blocking

Westinghouse rates this unit, called the
200 Trinistor, at 150 amps for 180°
conduction and a case temperature of
85°C. The rms rating is 235 amps and
the surge-current rating 3,500 amps.

It can be used to control power in-
verters, converters, frequency chang-
ers, battery chargers and light-dimming
and magnetic amplifier equipment.

6JB6, 12)B6, 17JB6

Novar beam-power tubes for TV
horizontal-deflection amplifiers. They
are cspecially designed for minimum
interference from “snivets” (one or
more dark vertical lines ncar the right
cdge of a TV picture, caused by spuri-
ous oscillations in the horizontal output
stage being picked up by the front end

RADIO-ELECTRONICS
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and displayed on the screen). This is
done by applying a positive voltage to
grid 3, which is brought out to a sepa-
rate pin on the base.

The three tubes are electrically
identical except for their heaters. The

6JB6,12JB6,17J86

12JB6 and 17JB6 have controlled-
warmup for series heater strings. The
6JB6 has a 6.3-volt 1.2 amp heater.
The 12JB6 has a 12.6-volt 600-ma
heater. The 17JB6’s heater is rated at
16.8 volts 450 ma.

Maximum ratings for these RCA
tubes are:

V,. (boost ond dc) 770
Vs 70
. 220
P, (watts) 17.5
Pg. (watts) 3.5
I (average ma) 175

(peak ma) 500

SC-3185

This is a 21-inch direct-view rec-
tangular cathode-ray tube for charac-
ter writing and data display. The Syl-
vania tube has two pairs of high-sensi-
tivity, limited-scan electrostatic deflec-
tion plates for writing .alpha-numeric

characters and symbols.

A 72° magnetic deflection system
is used for positioning the characters
and for full-screen scanning. The tube is
made with long-persistence P7 and P19
phosphors but can be supplied in sev-
eral other types.

SNX-100

A gallium arsenide infrared source
diode is available from Texas Instru-
ments for experimental engineering
evaluation. Designed as a source in
communication links, intrared radar
equipment and for tape and card read-
ers in computers. The SNX-100 oper-
ates as a forward-biased diode and emits
light in a narrow band in the near in-
frared. Its output can be modulated by
varying the forward bias current. Mod-
ulation range is 0 to 900 mc. Quantum
efficiency (the ratio of photons leaving
the device to electrons entering) ranges
from .03% at 25°C o 03% at

195°C. END

REE Catalog

OF THE WORLD’S FINEST

ELECTRONIC GOV'T
_'_SURPI.US BARGAINS

HUNDREDS OF TOP QUALITY

ITEMS— Receivers, Transmitters,
Microphones, Inverters, I"ower Supplies,
Meters, Phones, Antennas, Indicators,
Fllters. ‘I'ransformers, Amplifiers,
Headsets, Converters, Control Boxes,
Dynamotors, Test Equipment, Motors,
Blowers, Cable, Keyers, Chokes, Hand-
sets, Switches, etc., etc. Send for Free
Catalog—Dept. RE

FAIR RADIO SALES

2133 ELIDA RD.: Box 1105« LIMA, OHIO

Stereo 14W. $29.95, Radio- %ﬁ%‘
TV-Components FREE CATA- \
GM PHOTOELECTRONICS

LOG . . .
623 So. Gay Street Knoxville 2, Tenn.

Convert any tetevision to

BIG-SCREEN  0SCILLOSCOPE

with minor, inexpensive changes.
Ingenious circuit. No electronlc
experience needed to follow our

, Illustrated g(lans‘ TECH-
NICIANS, HAMS, EXPERIMENT-
ERS, BROADCASTERS. Use in
shop, schoel, lab., Any set—any
size screen.

; FULL PLANS $2.
RELCO, Dept, RE-2, Box 10563, Houston 18, Tex.

The next microphone you buy
should be a Turner...

. . . partly because Turner microphones work better and last longer.
. . . partly because they are specially designed for convenience in specific jobs.

e o = - =

TURNER

404 FOR

STUDIO
QUALITY

~
Typical of Turner microphone
value is this studio quality dynamic
microphone, priced for home re-
cording budgets. You’'ll find the 404
delivers noticeably improved sound
reproduction in either voice or mu-
sic recording. Response: 50-13,000
c¢ps; Output —60 db, combination
impedance, line shorting, recessed
switch. For complete technical
specifications, mail coupon or use
reader service card. We’'ll send you
the Turner value story on these
three microphones as fast as the
mail will carry it.

Tt 5 3 o TR
i = = 5 o i
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TURNER 350C
FOR CB
AND MOBILE ||

e
tlde
S

CB’ers and hams have remarked
about this remarkable mobile mi-
crophone, “Why pay more when
the 350C is available?” No wonder
the 350C is the most popular mi-
crophone in CB . . . used as orig-
inal equipment with more trans-
ceivers than any other microphone.
Response: 80-7000 cps; Output —54
db. List price $16.80. Mail coupon
for complete specs.

MAIL THIS COUPON

MICROPHONE COMPANY
933 17th Street N.E.

THE %
Cedar Rapids, lowa

IN CANADA: Tri-Tel Associates
81 Sheppard Ave., West, Willowdale, Ont.

. EXPORT: Ad Avuriema, Inc.
85 Broad Street, New York 4, N. Y.

www americanradiohistorv com
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Name

Address.

. .. but mainly because you get more microphone for your money in a Turner.

i i
& o = W O =

TURNER 80
FOR HAND, O
STAND OR DESK __yd;

Beauty in design plus operational
dependability made the slender,
graceful Turner 80 one of the most
popular, low cost microphones on
the market for general purpose use.
Weighs only 5 ounces. Only 414"
in length. Response: 80-7000 cps;
Output —54 db. List price $15.95
(less stand). Mail coupon for com-
plete specifications, or ask for the
Turner 80 at your nearest, elec-
tronics parts distributor’s counter

i s
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1963 Edition
available at your local distributor
get your copy today!

A s

from electronic
distributors

$4.95 in Canada

¥ - a I o i @ y 4 " - i- #

90 RADLO-ELECTRONICS


www.americanradiohistory.com

the catalog with every standard
electronic part you'll need

FIND THESE PRODUCTS FASTER IN THE MASTER

™ ™

gol 8

FEBRUARY,

o Antennas

o Hi-Fi & Audio Equipment
e Cabinets, Chassis, Racks
» Capacitors

o Connectors

o Controls, Timers
o Crystais

o Dials & Knobs

o Chemicals » Fans & Blowers
» Citizens Band Equipment o Hardware

o Coils o Insulators

o Communications Equipment o Kits

NO MORE HUNTING THROUGH PILES OF LITERATURE OR SMALL CATALOGS

1680 pages illustrate and describe every product you'll ever need for buying,
specifying, designing, servicing, kit building, experimenting — anything that

o Test & Measuring Instruments
o Motors

e Packaged Circuits

« Photoetectric Equipment

o Pilot Lamps °
« Power Supplies
« Publications

» Rectifiers

e Relays
e Resistors
e Semiconductors
« Switches

Tools

e Transformers

e Tubes

e Wire & Cable

What product best fills my needs?
What does it look like?

you do in the field of electronics. And, its all in one big catalog. No need to

look through piles of literature or go from small catalog to small catalog..
The MASTER has more information on each product and contains more products
than any other electronic catalog. The MASTER answers these questions:

Descriptions
Specifications
Prices

185,000
Items

32 Product

Sections

How does it compare?
Who makes it?
What does it cost?

12,500 308

Foreign Tube

Substitution

Manufacturers

IIlus_trations

15 WAYS

the new 1963 MASTER helps engineers, servicemen, buyers, hobbyists

Saves "shopping” time — no looking from catalog to catalog,
no wading through piles of literature for the product you want.
It's all in The MASTER.

Aids in selecting the right product to do the job best — com-
parison of specs, features, prices of many makes of similar
type products is simplified. All similar products in same product
section.

Leads to extra service income — in addition to radio-TV prod-
ucts, The MASTER describes in detail thousands of products
for profitable hi-fi, sound and industrial servicing.

Includes new items indispensable in servicing — new sub-
miniature and printed circuit components, new color TV and
hi-fi test instruments.

Increases profits for service technicians — buy and sell direct
from the MASTER. It contains prices.

Guides radio amateurs — select the best equipment to get the
most out of your hobby, shows latest SSB, mobile and CB gear.

Spells better kit building for experimenters — it contains
thousands of useful items not contained in smalier, incomplete
catalogs.

Short-cuts delivery time — products shown in The MASTER are
available from local distributors — just a phone call away.
Visit your electronic distri

r t

9.
10.

1.
12,

13.

4.

1.

lay and

Saves design time — the product you are 100kjng for is i‘!Ius-
trated and completely described with specifications and prices.

Saves buying time — truly an electronics supermarket, so great
a variety, so detailed, you can purchase directly from its pages.

Cuts production costs — the widest selection he[pg you locate
standard items that meet your requirements. Eliminates need
to order a custom item.

Keeps production lines moving — get that much ngeded product
that's holding up production, from your local distributor’s stock.

Eliminates errors in buying — The MASTER makes an excellent
common reference when you are ordering from distributors by
phone or mail.

Makes it easy to find the product you want immediately = 32
product sections thoroughly indexed makes the world’s biggest
electronic catalog also the easiest to use.

Simplifies foreign tube substitutions — NEW Foreign Tube Inter-
changeability Guide cross-references virtually all foreign tubes
to their European/American and American types. Tells who
makes what.

t your f the 1963

MASTER. Or, use postage-paid card to order your copy immediately.

The Radio-Electronic MASTER °
1963

645 Stewart Avenue °

Garden City, N. Y.

www americanradiohistorv com
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Color TV Trouble Clues (* E$®
A “must” for every service technician.

Outlines trouhle clues and procedures for

repair of color TV receivers of all makes—advice
and guidance on solving color TV problems which
has actually been field-tested. Covers types of trou-
bles encountered, troubleshooting techniques, align-
ment and sync problems, convergence, etc. Includes
valuable section on the use of test equipment to
speed color set servicing. Fullyillustrated with photo-
graphs and schematics; a welcome help and a ref-
erence guide for those ever-increasing color TVs 95
Jjobs. 96 pages; 514 x 814”. Order COL-1, only. ]

Handbook of Ham Radio Circuits

By David E. Hicks. Contains complete schematic dia-
grams and definitive descriptions for over 50 of the
most popular amateur radio transmitters and re-
ceivers. Written for hams and technicians, this book
covers the circuitry, operation, general function,
and special distinguishing features of each piece of
equipment. Kxcellent for troubleshooling and modl-
ification needs, as well as a guide for lmyings 95
equipment. 128 pages; 8 14x117 Order HRC-1,0nly Z

Microwave Systems Fundamentals

By F. Jonathan Mivec. This book gives you a clear
understanding of microwave applications, including
a basic analysis of microwave systems, and detailed
explanations of the principles involved. Chapters:
Introduction to Microwaves; Behavior of Micro-
waves; Transmission Systems; Cavity RResonators;
Oscillators; Receivers; Antlennas; special appendiced
on Mathematical Construction of a Profile Diagram
and Waveguide Mathematics and Equivalent Cirs
cuits of an Amplifier and Quartz Crystal. 2883 95
pages; 514 x 834”. Order MSM-1, only . . .. 5

BROADCAST ENGINEERING NOTEBOOKS: VOL. 2
AM-FM Broadcast Operations

By Harold E. Ennes. The second volume in this unique
series covers technical operations of radio stations
from the operator’s point of view. Ranges from basic
information such as the layout for control rooms to
the more complex subjects of remote equipment,
etc. Problems encountered and proper procedures
for operating both inside and outside the studio are
examined. Includes sections on operating the trans-
mitter, and FCC rules. An excellent aid in preparing
for FCC license examinations. 256 pages; 5‘/53 95
x 832”. Order BEN-2, only. . A % .. Al e 5

Electronic Tests & Measurements

By Robert G. Middleton. Another practical, authorita-
tive book by a leading expert on measurement procedures
and equipment. Takes a new approach by giving the reader
a thorough understanding of circuit characteristics, on the
sound premise that the theory behind what you are doing
is as important as the work itself. Helps you increase your
knowledge of circuitry as well as your proficiency in
testing. Chapters include: Electrical & Electronic Units;
Nonlinear Devices; Transient Analysis; Bridge Measure-
ments; Amplifiers; Electronic Testing Theory; High-Fre-
quency Tests & Measurements. 288 pages; 5% X ¢rgs5
8% ", hardbound. Order MET-1, only . ﬁ

How to Detect & Measure Radiation

By Harold S. Renne. What is radiation? Where does
it come from and how is it detected and measured?
These are questions millions of people are asking
today. In simple everyday language, this hook
describes the sources of radiation and how it radiates
or “'spreads out.” Special attention is given to detec-
tion and measurement devices and just how they
operate. Of special interest to experimenters, techni-
cians, students, Civil Defense personnel, and en- $ 95
gineers. 160 pages; 5%4x814”. Order ADR-2, only 3

Hall Effect Instrumentation

By Barron Kemp. An important book on a new and
growing field, showing the innumerable applications
being found for the Hall effect principle. Unknown
20 years ago, this principle is becoming one of the
most effective theories for measurement instrumen-
tation. Here is a {ull analysis of the Hall effect and
i1ts applications. Chapters: The Hall Effect; Multi-
plier Applications; Wattmeters; Modulators; Con-
stant Control-Curreni Applications; Displacement
Applications; Magnetoresistive Devices; Measuring
Magnetic Fields. An invaluable reference and in-
structive text for engineers and students. 128 $495
pages; 54 x 814”; hardbound. Order HAL-1, only 4

HOWARD W. SAMS & CO., I

@ Order from your Sams Distributor today, or mail
8 to Howard W. Sams & Co., Inc., Dep!. B-23

8 4300 W. 62nd Street, Indianapolis 6, Ind. [ ]
: Send me the following books: :
g O COL-1 O msSm-1 O MET-1  [J HAL-1 M
8 [J HRC-) O BEN-2 O ADR-2 .
[ ]

H enclosed. [] Send FREE Booklist §
: Name___ :
: Address :
.

g City Zone State :
1 IN CAMADA: A, C. Simmonds & Sons, Ltd., Toronto 7 ]

W WM W W W W N S W w e e e el
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Third Hand for Soldering

Small-part soldering for experi-
mental work generally requires three
hands—one for the iron, one for the
part and one for the solder. An alligator
clip, a plumber’s lcad pig and a good
banana plug can be very helpful. Re-
move the sleeve from the plug and in-
sert into a close fit hole in the pig.
Swedge or solder in place. Mount the
alligator clip on the plug, and you have
a third hand!—N. B. Bruhaker

Insulating Lugs and
Connectors
Building a piece of equipment us-
ing terminal strips and spade-lug con-
nectors? Then you’'ve run into the prob-
lem of keeping shifting connectors from
shorting each other. There is a simple
cure. Take a piece of Alphex shrinkable

tubing just large enough to fit over the
wide part of the lug. Slip it over the
lug and heat it with your soldering iron
or over a candle flame until it shrinks
down to a tight fit over the lug. Now,
when you connect the lug, the insulating
coating will be forced back just enough
to uncover the part of the lug that goes
under the screw; the rest will be com-
pletcly insulated.—Warren Roy

Helical Potentiometer

With increased interest in the more
sophisticated forms of electronic com-
ponents improved precision in measure-
ments has followed as a natural by-
product. Many feel the need of a better
variable resistance than the common
volume control.

www.americanradiohistorv.com
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When I reached this stage, I
equipped myself with a precision device
that has proved invaluable. A helical po-
tentiometer is really just a glorified vol-
ume control. It provides better accuracy
since it requires 10 full rotations from
maximum o minimum resistance, and
the resistance element is extremely lin-
ear. A good helical pot can be pur-
chased new for about $10. I mounted
my 1,000-ohm helical pot in a meter
case, as shown. Since the dial must indi-
cate the number of turns as well as the
degree of rotation, a special dial must
also be purchased from the manufac-
turer. Because the linearity of the pot
is 0.25%, readings are extremely ac-
curate. Reset accuracy is excellent.

[ use the helical pot to substitute
for unknown resistors, for voltage-di-
vider applications, grid bias control and
special potentiometric voltage measure-
ments.— William E. Bentley

Rubber Bumpers for
Rabbit-Ears
The telescoping tips of rabbit-ear
TV antennas are a hazard to the eyes
of careless children and grownups. If

your rabbit-ear antenna is down where
it might accidentally poke an eye, at-
tach rubber suction-cup bumpers to the
tips. If the cup holes are too large to
make a tight fit, fill them with crumpled
aluminum foil or wood putty. Better
safe than sorry!'—Albert Mason

Silicon Rectifier Adapter

Here’s a simplification of the low-
voltage silicon rectifier adapters de-
scribed on page 40 of the June 1960
issue.

If one half of the secondary wind-
ing of the power transformer has a dc
resistance equal to or greater than the
value of the surge-limiting resistor,

RADIO-ELECTRONICS
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the surge limiting is taken care of by
the transformer, and the resistors are
unnecessary.

In almost all instances, the trans-
former windings will have several times
the required resistance.—Roy L. S. Orvis

Pix Tube Jig

When the base pulls away from the
neck of a picture tube, I find it easy to
line up the lead-in wires with the plug
by using the jig shown in the diagram.
It is made from a large aluminum wash-

DRILL HOLES (SEE TEXT)

JIG (ALUMINUM WASHER)

er, using a standard picture-tube socket
as a template. The holes are just large
enough to admit the leads. After filing
and clearing the plug pins, the wires
are pushed through the holes, straight-
ened, and the template jig removed.
The plug can now be slipped on the
wires and soldered.—Williuim A. Bruce

Stop Watch Times Repair

We use a stop watch with a hold-
time feature, to price all repair work
accurately. Each job is priced to the
closest minute, and the watch is stopped
when we answer the phone or wait on
a customer.

The customer finds this fair and
acceptable, especially if he’s standing
around while we’re shooting trouble in
his set.

Unlike some shops, we welcome a
customer in to watch us work. Most
times, when he sees the complexity of
his TV chassis and the instruments we
use, we have little trouble collecting the
fair clocked charge.—H. Josephs END

“Stereo.”

FEBRUARY, 1963

| Get your FREE
1963 CATALOG

FROM

CONAR

It's full of exciting new electronic kits of
highest quality. Many items available in
both kit or assenibled form. Home entertainment items that make perfect
family gifts or test instruments for the technician who appreciates quality
and high performance. Tools, too, to make your work easier, faster. And
you’ll like the reasonable prices and convenient payment plans which
make CONAR Kits easy to own. Mail coupon for new 1963 Catalog now.

1963 CATALOG |
"BEST BUY" KITS |
|

and Electronic Equipment from

CONAR

5-tnch Wide Band
Oscilloscope Kit

For black-white, col-
or, AM-FM and elec-
tronic applications.
High intensity trace.
Extremely stable
sync. Advanced de-
sign. Kit: $89.50
Assembled:$139.50

“*Custom 70"
TV Set Kit

Excellent sensitiv-
ity. Transformer
power supply; 3
stages of IF. In-
cludes cabinet, 19”
tube — everything.
NOT a portable.
Kit: $135.00

Transistor
Radio Kit

Superb tone and sen-
sitivity. No delicate

Vacuum Tube
Voit Meter Kit [
(6-Inch Meter) L

RMS and p. to p.

printed circuits. At- scale. Input imped.
tractive, durable 12.2 megs. Profes-
case. All U.S. made sional performance.
parts. Kit: $25.50 Kit: $31.95

Assembled: $44.95

division o

f
C@NAR NATIONAL RADIO INSTITUTE

Mail this Coupon

! [

GUARANTEE S| g{)%gevfi{sconsin Ave,, NW. !
Partsand perform- I Washington 16, D.C. RBC-3C |
ance guaranteed | Send me your new 1963 CONAR KIT CATALOG I
by NRI — nearly : Name :
50 years of pio- | |
neering in Elec- | Address |
WL ! City. Zone State I

INDUSTRIAL-SPECIAL PURPOSE
TV—-RADIO AND HI-FI TUBES

Largest Diversified Stock in U.S.A.

Quality Tubes at savings to distributors, dealers and service-
men. Check with BARRY first! Quotations answered same

day ... We also BUY tubes (Name brands, unused only).

Write:
w7 A B

9000000000000 0000000000000000000000000000OC0OKCCROROIGOGIIOGOIOTS
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: “SENSATIONAL VALUES” : NO SECRET/

Last month we sold a 4-Tube Radio for 51 - - - We sell a 5200 HEARING AID for %2
Our DOLLAR BUY would be a bargain even at FIVE DOLLARS - - - HOW DO WE DO IT?

Our TREMENDOUS BUYING POWER & PURCHASING EXPERIENCE make it possible. We invest Thousands of Dollars
(in just a single item) to create a good DOLLAR BUY, resulting in the AMAZING & EXCITING OFFERS that follow:

109 OFF & FREE GIFT — ON PURCHASE OF $10 OR OVER
MARKET SCOOP COLUMN

1—EMERGENCY AUTO LAMP
Red dome blinker, incl Battery

$15.00 RADPIO PARTS
“JACKPOT’’ handy assortment
1—6" x 9 OVAL PM SPEAK-

ER (one 10 a customer)

1—-5°" PM SPEAKER

Alnico #5 magnet ...

1—4’"" PM SPEAKER
Alnico #5 magnet ..........
3—AUDIO OUTPUT TRANS-
FORMERS 50L6 type B
3—-AUDIO OUTPUT TRANS-
FORMERS 6Kk6 or 6V6 type
3—AUDIO OUTPUT TRANS.
FORMERS 3Q4. 3Q5, 354 ...
3—1.LF. COIL TRANSFORM-
ERS 456ke, most popular type

15—-RADIO OSCILLATO
COILS standard 456ke .

3—1.F. COIL TRANSFORM-
ERS 10.7me for FM .......

2-G.E. #RTL-143 LF. COIL
TRNSFRMRS 456ke w/fange .
3—1.F. COIL TRANSFORM-
ERS 262kec for Auto Radios ...

4—OVAL LOOP ANTENNAS

assorted popular sizes . ...

3—LOOPSTICK ANTENNAS

hi.gain, ferrite, adjustable

3—Y2 MEG VOLUME CON.
TROLS with switch ... B
5—ASST. 4 WATT WIRE.
WOUND CONTROLS

10 — ASSORTED VOLUME
CONTROLS less switch ..

5—ASSORTED VOLUME CON-
TROLS with switch

5-50K VOLUME CONTROLS

less switch ................

10—-250K VOLUME CON-
TROLS less switch 27 shaft ..

10—SURE-GRIP  ALLIGATOR
CLIPS 2” plated ...........

10—SETS PHONO PLUGS &
PIN JACKS RCA wpe ......

20--ASST. PILOT LIGHTS
#44, 46, 47, 51, ete. ..

20—PILOT LIGHT SOCKETS
bayonet type. wired . .4

50—ASSORTED TERMINAL
STRIPS 1. 2, 3, 4 lugs ......

100°'—FINEST NYLON DIAL
CORD best size, .028 gauge . -

50—ASST. RADIO KNOBS

screw and push-on types ...

25-ASST. CLOCK RADIO
KNOBS in colors ..........

25—-ASSORTED PRINTED CIR-
CUIT SOCKETS best types ..

30—INSTRUMENT  POINTER
KNOBS popular screw type ..

10—SPRAGUE CONDENSERS
100/100/10—75 volts ......

1—LB SPOOL ROSIN-CORE
SOLDER 40/60 ............

20-—-BALL POINT PENS

Retractable, assorted colors ...

O
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In order to SELL, we must first BUY and that we do on a BIG SCALE.
RESISTORS or any other PARTS in quantity and new that you wish to sell . .

*1
1
1
1
1

1

1000 o00ooooog

0
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100—ASSORTED 12 WATT
RESISTORS some in 5% ....

70 — ASSORTED 1 WATT
RESISTORS some in 5% ...

35 — ASSORTED 2 WATT
RESISTORS some in 595 ....

40—ASST.  PRECISION RE-
SISTORS in ! percenters ....

20 — ASS'TED WIREWOUND
RESISTORS 5, 10, 20 watt .

10 — ASST. RADIO ELEC-
TROLYTIC CONDENSERS ...

5—ASST. TV ELECTROLYTIC
CONDENSERS

2 — ELECTROLYTIC CON-
DENSERS 125-140 voits ... ..
4 — ELECTROLYTIC

CON-
DENSERS 20/20—450% .....

300—ASST. 1, W RESISTORS
AB, IRC, Short leads, excellent

10—6' ELECTRIC LINE CORDS
with plug ................

4-50 SPOOLS HOOK.UP
WIRE 4 different colors .....

50—STRIPS ASSORTED SPA.
GHETT( handy sizes =

100 — ASSORTED RUBBER
GROMMETS best sizes ...,.

200°'—BUSS WIRE #20 tinned

for hookups. special circuits, etc.

250—ASST. SOLDERING LUGS

best types and sizes ....,...

1000—ASST. HARDWARE KIT

screws, nuts, washers. rivets, ete.

1000—BRASS SCREWS
3/8” long, flat head . ..

250—-ASST.  SELF TAPPING
SCREWS #86., #8, ete. ... ....

150—ASST. 6/32 SCREWS
and 150 6/32 HEX NUTS . ...
150--ASST. 8/32 SCREWS
and 150—8/32 HEX NUTS ..

150—-6/32 HEX NUTS
and 150—8/32 HEX NUTS . ..

8--ASST. LUCITE CASES
hinged cover, handy for parts

4—TOGGLE SWITCHES

SPST, $PDT, DPST, DPDT _ __ .
10—ASSORTED SLIDE
SWITCHES SPST, DPDT, ete. .,
100—ASST RUBBER & FELT
FEET FOR CABINETS best sizes
50—100K 12 WATT RESIS-
TORS 10% ...............
50—470K 12 WATT RESIS-
TORS 10% ...............
50—-ASST. MICA CONDENS-
ERS some in 5% ..........

50—ASST. DISC CERAMIC
CONDENSERS popular numbers

25—ASSORTED MICA TRIM-
MER CONDENSERS - ... ....

3—SELENIUM RECTIFIERS

2—65ma and 1—75ma ......

2—-SELENIUM RECTIFIERS

1—100 ma and 1—250 ma ..

2—SELENIUM RECTIFIERS

1—65ma and 1—450ma .. ...

1
1
1
1
°1
1
1
1

$15.00 TELEVISION PARTS §
“JACKPOT'’ best buy ever .

5—NICHROME
COILS 1000 watts . .

50—ASSORTED

I.F. video, sound ratio, etc.

NA hi-gain, 3 section. tiliproof
with hotn plugs

SERS 50/30-150v ..........
100'—TWIN v
WIRE 300 ohm, heavy duty ..

WIRE many purposes .......

ESCUTCHEONS etc. 320 value
6—ASSORTED
TUNER UHF STRIPS ... .. ..

ER Incl. Schematic Diagram

DENSERS some in 595 ....

2—TV  VERTICAL
TRANSFORMERS 16 to 1 ratio

2—RATIO DETECTOR

4.5me or 10.7me .

2—-TV SOUND |I. F.
4.5mc or 21.25 mec

COILS 4.5mc or 10.7me ....

COILS a!l popular types ....
4—ASST. TV ION
for all type TV Receivers ....
ETS wired with 207 leads ...
5-TV HI-VOLT
LEADS 207 length .. ........

for 1B3, 1X2. 6BG6, 6BQS6, ete.

5—I1N60 and 5—1

750ma, 400 PIV .. ..........

Top Hat 500ma-400 PI
50'—INSULATED
WIRE #20 braided metal jacket
deluxe quality. red or black ..

50'—HI-VOLTAGE

for TV, special circuits, ete..

UDDUDL—_IDDDDDDDDDDDDDDDDDDDDDDD

20—470mmf and 15—680mmf

35—MICA CONDENSERS $1

20—2000mmf & 15—2500mmf

20—250mmf & 15—470mmf .

0
D 35—CERAMIC CONDENSERS 51
]

STANDARD BRAND TUBES
024, B3, 1X2, 5U4, 5Y3,
GA%‘.?, 6AUG, 6AX4, 6CB6, 6CG7, 616
6K6,

12AX4, 50C5, 50L6 .... .. Each Tube

1

v COll.S 51
1—5S10 INDOOR TV ANTEN- 51
5—TV CHEATER COR.D‘S‘ - 51
3—ELECTROLYTIC CONDEN- $1
LEAD-IN 51
50 — FLAT 4-CONDUCTOR $1
40—ASSORTED TV KNOBS 51
STANDARD 51
1-70° FLYBACK TRANSFORM- 51
100—ASST. CERAMIC CON- 51
OUTPUT 51
cous s
COILS 51
2—SOUND DISCRIMINATOR $1
50—ASSORTED TV PEAKING $1
TRAPS 51
10—TV PICTURE TUBE SOCK‘- 31
ANODE 51
20—ASSORTED GRID CAPS 51
10—-DIODE CRYSTALS 1N34 . 31
10—ASST. DIODEN%l}YSTALS 51
2—SILICON RECTIFIERS 51
3—SILICON RECT‘I'F.IlE.R.S $1
SHIELDED 51
32'—TEST PROD WIRE 51 |
WIRE 51

35—MICA CONDENSERS $1

B6SN7, 6U8, 6X8, 12AT7. 12aU7, $]

O0Uo0oao DD o000000000000D000000oooOnO 0

500" CHOICE HOOKUP WIRE $1
asst colors cut in handy lengths
some stripped & tinned ......

1-SQ. YARD GRILLE CLOTH 51

most popular brown & gold design

10—ASSORTED TUBES 51

Radio, Television and Industrial

6—TRANS. RADIO BATTERIES 51
9 volt, same as Eveready #216

20—ASST. ROTARY SWITCHES 51

all popular types over $20 value

20—ASST. DIODE CRYSTALS 51

fine assortment. Latest types . .

100—CERAMIC CONDENSERS 51
300 mmf, 500 volts .........

2—WIRE STRIPPERS/CUTTERS 51

adjust to all insulation sizes ...

50—RCA PHONO PLUGS 51

Standard for phonos, male .

10—SILICON RECTIFIERS 51
Top hat, 350 ma. 200 piv . ...

3—3" RECORDER TAPES 51

Quality acetate, 150 feet ....

20—G-E #NE-2 TUBES 51

Neon Glow Lamp for 101 uses

10—KENRAD 6SH7 TUBES 51
10—-12 MEG VOL CONTROLS 31
6—TV ALIGNMENT TOOLS 51
10—RCA #12L8 TUBES 51
10—-RCA #954 TUBES 51
10—ROGERS #2X2 TUBES 51
3-SYLVANIA 35W4 TUBES $1

T0—-AMPERITE #3-38 TUBES 31

most popular Ballast Tube

6—1.F. COIL TRANSFORMERS 51
456 ke, latest 3/4°° x 374" type

1-90° FLYBACK TRANSFORM. 51

ER including schematic diagram

1—HEARING AID AMPLIFIER $1
inel 3 Tubes, Mike, Etc (as is)

100—ASSORTED SOCKETS 51
all type 7 pin, 8 pin, 9 pin ...

100—-ASSORTED FUSES $1

3AG and other popular sizes ..

100—ASSORTED TUBULAR 51
CONDENSERS 001 to .47 up
0 BOOY Adm.n.ok-b. vu oniicwa

20—STANDARD CONDENS- 51
ERS -047-600v 85° top quality

10—C-D TUBULAR CONDENS- 31
ERS 50mfd—200 volts iists at $1

1—CHAPT ZU DI MITZIA $1
“JACKPOT' limited supply ..

1—4 SPEED PHONO ARM $2

with sapphire fiipover Cartridge

If you have any TUBES, CONDENSERS,
. please send us samples . . . We pay SPOT CASH.

HANDY WAY TO ORDER — Simply pencil mark items wanted in squares and enclose with money order or check --- You will receive a new copy of
these Offers for re-orders. ON SMALL ORDERS — Include stamps for postage, excess refunded - - - LARGER ORDERS shipped express charges collect

SAME DAY DELIVERY . . . SCIENTIFIC PACKING for minimum shipping cost.

BROOKS RADIO & TV CORP., 84 Vesey St., negt. A, New York

www.americanradiohistorv.com
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Protect Your Transistors!

While experimenting with power
transistors such as the 2N227 which
have a punch-through voltage of 80
or more, install a small NE-2 neon
lamp between the collector and emit-
ter (Fig. 1). As soon as the voltage
reaches 70, the neon lamp will flash

Fig.!
and indicate the danger. Even small rf
spikes will be indicated immediately,
yet the neon lamp will not affect the
circuit when not lighted.

Lower-voltage transistors can be
similarly protected by using a small bat-
tery in series with the neon lamp (Fig.
2). For a 20-volt transistor, use a 45-
volt battery; for a 50-volt transistor, a
22-volt battery, and so on.—Tom Jaski

Fig.2

Electric Combination Lock

This simple electric combination
lock is practically tamperproof. You
must dial three three-digit numbers in
correct sequence to open it. Fumbling
will get you nowhere. The lock uses
three single-pole 12-position rotary
switches, two 500-ohm relays with two
sets of make-before-break contacts
and two sets of normally open con-
tacts, and a dc solenoid to operate the
lock’s bolt.

To open the lock, set the switches

S
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/5t TVME I BURSTEIN-APPLEBIE CO. Depl. RE,
1012-14 McGee 5-., Kansas City 6, Ma.

| O Rush me New 1963 B-A Catalog No. 631.

RUSH coupon \]
TODAY!

raesefrc

== ~ART.

AT VERY
LOPVEgr
PRIC ES

—

PAGES OF
BARGAINS
NOT W ANY
OT/HER
CATRe0G

ADDRESS

i I

ary STATE.
L u N B B N N N _§N _§N _§N _§N _§N _§ ]|

rﬂdmtfs’iﬁ VALUE EVER UFFERED'

$200 HEARING AID (as shown)—Your Price . . .

We Scooped the Market on 15000 of these HEARING AIDS from one of the
Leading Manufacturers (name withheld) who switched to the Transistor Type.

Each HEARING AID INSTRUMENT is a Complete AUDIO AMPLIFIER
and includes—a CRYSTAL MICROPHONE, 3 SUB-MINIATURE TURES
and a Superb Beige Phenolic CABINET.

Indeed a2 TOP ITEM for the Experimenter—can be modified and con-
verted to: RADIOS—INTERCOMS—TRANSMITTERS—SECRET LISTEN-
ING DEVICES — MICROPHONE for Tape Recorders — PRE-AMP &
MICROPHONE COMBINATION for Public Address Systems—ETC.

57 x 2V" x 1”—Shipping Weight 1 tb.
Complete as iltlustrated—!Including a detailed informative
SCHEMATIC DIAGRAM (less Earphone and Battery)

Sold without limit or reserve! Order as many as you want! Rush your order!

\BROOKS RADIO & TV 84 Vesey St., New York 7, N. Y./

CONVERT TO COLOR TV

COLORDAPTOR—A simple 10-
tube circuit and rotating color
wheel converts any size

TV to receive compatible color.

COLORDAPTOR — Easily at-
tached to any TV set, does not
affect normal operation, often
built from parts experimenters
have on hand, BRILLIANT

COLOR!
Complete booklet—gives theory of apera- SI 95
$19.95

tion. all construction details, schematic,
and samphe color AMers....oeocerreneeens

Essential Parts Kit—

Includes =l speclal parts—caoils, delay
line, crystal, color MJters, Add

for sets over 16,

COLORDAPTOR

1798 Santa Cruzx,
Menlo Park, Callf,

FEBRUARY, 1963
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ARE YOU
GETTING 5
THE MOST
VALUE FROM
YOUR MEAS-
UREMENT
DOLLAR? . ..
Compare all
features and you'll agree,
ol BEST BUY IS EMC!

~]

EMC’'S NEW
MODEL 212
TRANSISTOR
¥ ANALYZER . . .
. Checks DC
current gain in
3 ranges to 200.
Tests for leak-
age. Checks all
22 transistors as
oscillators both in and out of circuit.
Can be used to signal trace AF, IF or
RF circuits. Checks condition of diodes.
Tests battery voitage on 0-12 scale.
Checks DC current drain on 0-80 ma
scale. Supplied with complete instruc-
tion manual, transistor listing and pair

of test leads. el 212 $18.50 Wired
Qs Model 212 Kit $13.50

EMC'S NEW
MODEL 213
TUBE

TESTER . ..
Completely
modern! Com-
pletely flexible!
Completely new!
Checks all the
new 12 prong
(Compactron),
e N Nuvistor, Novar, and 10
prong tubes, In addition to octal, loctal,
miniature, and 9 prong tubes. Tests
each tube for shorts, leakages, inter-
mittents, opens, as well as for quality.
Each section of multi-purpose tube is
checked separately. Magic eye, Voltage
Regulator and HI-FI tubes are also
tested. Unique switching arrangement
makes the checker obsolescent proof.
Supplementary tube listings supplied
periodically at no cost to keep instru-
ment up to date. It comes complete
with instructions and tube charts in
ring bound manual.

Model 213 (in bakelite case with strap)

$28.50 Wired model 213 kit $18.90
Model 213P (in wood carrying case)
$32.25 Wired model 213P kit $21.90

-

, EMC'S NEW
MODEL SA
SOCKET
ADAPTOR . ..
Enables user
to check 12 pin
Compactron,
Nuvistor,
Novar and

10 pin tubes
with any type
y! tube tester
inciuding
mutual conductance type.

Model SA $9.45 Wired
Model SA Kit $4.95

catalog of the
NAME ...
STREET . B
cITY B

EMC

Ex. Dept., Pan-Mar Corp., 1270 B'way, New York 1, N.Y.

625 B'way, New York 12, N. Y.
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IST OIAL RY Z_L'“]:* 2ND DIAL SW  3RD DIAL Sw
N.O. RESET PB SW
— T BOLT
$1,2,3=SINGLE POLE, 12 POSITION N.C. l+ Ry oY
to a three-digit number represented by 13.5V _0}0-
switch positions «—h—c. Current flows to BATT ! j SOLENOID

the coil of RY! through normally
closed contact RYI-1. The relay oper-
ates and locks in through contact RY1-~
2. Normally open contacts RY1-3 and
RY -4 close as RYI-1 opens. RY[-2
must close before RY -1 opens.

Dialing the second  three-digit
number (d-e—f) enecrgizes RY2’s coil
through contiacts RY1-3, RY2-! and
RY1-4. This relay locks in through
RY2-2. At the same time, RY2-1 opens
and RY2-3 and RY2-4 closc.

Dialing the third number (g-h—i)
completes the circuit to the solenoid
through RY2-3 and RY2-4 and un-
locks the door. The RESET switch is
used to break the circuit momentarily
and relcase the relays. It may be a
normally open snapaction switch re-
cessed into the door jamb. The switch
opens and de-energizes the relays when
the door opens.

In practice, the solenoid can be
replaced by a relay that applies voli-
age to a standard electric door lock
like those used on entrance doors in
some apartment buildings.

Analyzing the lock’s operation,
you will sce that the threc three-digit
numbers must be dialed in correct se-
quence. If the second number is dialed
first, RY2 canno! operate because
RY1-3 is open. Likewise, if the third
number is dialed out of order, the sole-
noid cannot operale because RY2—4 is
still open.

In the original article in Wireless
World, the author shows how an alarm
can be connected so it sounds when
numbers are dialed at random and de-
scribes how a second set of three
switches can be interconnected with
the first set to provide additional pro-
tection.

Modified Commercial Killer

While constructing a commercial
killer (“Speech-Music Discriminator,”
Rabio-ELECTRONICS, September 1956) 1
decided to simplify the control circuit
by using a transistor.

As originally designed, the killer
delivered a —75-volt bias during speech
commercials. This could either be trick-
led through a large resistor and used to
cut off an audio voltage amplifier or
else made to operate a tube-controlled
relay. I decided against the cutotf meth-
od for fear of introducing either hum or
high-frequency losses at a high-imped-

www americanradiohistorv com

ance grid. The tube—p]us-relay idea was
equally unattractive. It needed a dual
triode, six resistors, a capacitor, assorted
hardware and 300 ma of heater current
to do a job that could be handled just as
well by one transistor.

The stage shown was built with
parts on hand. The 2,000-ohm relay
needed 6 volts dec at 3 ma. I used a crys-
tal diode to rectity a portion of 6.3-volt

heater supply. Any p-n-p transistor
PART OF PWR TRANS
~—
S >
| -
~—||& = 6.3vac TOHTRS
e
IN48-A l —> 70 AMPL
! = R
60/10V RY
gL 2K
0-73v0c  [IMES 2N2I8
FROM
COMMERCIAL

KILLER QUTPUT

which has enough collector-current capa-
city would probably work. The 1.5-meg
resistor is selected by experiment to suit
the transistor and the control voltage.
Start with several megohms and reduce
the value until the relay closes.

To make a positive signal operate
a relay, use an n-p-n transistor and re-
verse the polarity of the diode and the
filter capacitor. If your relay doesn’t
need 6 volts, ground the heater center
tap and take 3 volts oft one leg.—Hugh
Kenner END

Suggested by Jerry Filipek
“It has hi-fi sound, a locked-in
picture, and also whitewall tires.”

RADIO-ELECTRONICS
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Goodwill Service

Just before our warranty expires on a repair or compo-
nent we've installed, we send a card to the customer calling
attention to the deadline and inviting him to call within a
week if he has any complaints on his TV, radio, record
player, etc. We offer to check and adjust it for free if he can
bring the unit in or our technicians can catch it on their
rounds.

The card shows we have confidence in our work and
our products. On top of that the customer can’t come back
and gripe later that something was needed right along, be-
cause we've given him the opportunity to holler before our
guarantee expired.

As to getting loaded up with free work, it doesn’t work
that way at all. Sure, we get a few kickers; but we also have
people who stop by to thank us and this, in turn, often gen-
erates new business.—Sanley Clark

P.1.C. Electric Counters

When these counters fail to operate, don’t scrap them
without a check. Many times a simple repair job will restore
proper operation. Thc counter is actuated by a solenoid
which moves the counter one count each time a pulse of

COUNTER

[ofofofe]s]e]

SR BURNS OUT ’f SR g[ ESOLJENOID

S —

TO ACTUATING SWITCH

7 VAC

current is switched to the solenoid. While external circuitry
is 117 volts ac, the counter has an internal full-wave selenium
rectifier which supplies dc to the solenoid. This bridge occa-
sionally burns out and must be changed. The replacement
unit is easily installed. Use Seletron model 16J4 or equiva-
lent.—F. G. Lewis

Philco F-3041 Portable

The picture shrank and bloomed in perfect sync with
peaks in the sound. Investigation disclosed a big, fat, blue
spark in the 12CAS audio tube each time the picture jumped.
The tube was very gassy and peaks in the audio made it fire
like a thyratron. This dropped the 135-volt line, the hori-
zontal oscillator plate voltage, ctc. Picture size changed
whenever the tube fired.—Jack Darr '

Motorola S6CD Radio

A customer brought this small table model in for repair
and merely said that the radio was dead. After it was fired
up, we found that, instcad of being dead, it was intermittent.
When the radio played, all tubes were lit; when it stopped,
the 35W4 heater was real bright, while the rest of the tubes
were out.

If the short lasted too long, the 35W4 would pop. An-
other rectifier tube was plugged into the socket and the

(Continued on page 104)
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uphonics

Orbit Action

REPLACE AdL STEREO AND

. _MONAURAL CARTRIDGES

. EASIEST OF ALL CARTRIDGES
TO INSTALL _ ! iy

‘No. 1 choice of phunu manuf;Eturers.

Now, your most logical choice
for exact replacement

New Euphonics Orbit Action Cartridges are exact replace-
ments for millions of Euphonics Cartridges now in use, and

I all other ceramic cartridges. Rugged, trouble-free and easiest

to install, Euphonics cartridges offer you these important
advantages:
EXCLUSIVE ORBIT ACTION

o Eliminates twisting of lead wires @ Positive tip rake angle—no dirt
collecting '‘hook’

® Provides same wide-range re-
sponse from both needles: 16-
25,000 cps.

® Reduces mass of playing needle

e Simplified needle replacement

Other Advantages: Unique mounting bracket permits fast, snap-in
installation of cartridge ® Low tracking force (2 grams) for minimum
record and stylus wear ® Stylus automatically retracts when arm is
dropped ¢ PZT ceramic elements eliminate magnetic hum and are
impervious to heat and moisture @ High compliance: 4 micro-cm per
dyne @ 4 terminals—complete with jumper for 3-terminal installation.

Complete with dual needles.
U-8. .0007 Sapphire and ,003 Sapphire
U-9. .0007 Diamond and .003 Sapphire

For complete details see
your distributor or write Dept.

ALL PRODUCTS AMERICAN MADE

*
uphonics
CORPORATION
GUAYNABO, PUERTO RICO, U.S.A.

=l e
g € vipruvins
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My income since
| Staried wilh
RO Insie

1S been more
 lian doublea!

| * now hold a highly interesting job
| with a promising future as an electronic
technician, thanks to RCA Home Train-
ing. Might | also state that if it were not
for RCA’s liberal tuition plan that |
would have found things much more
difficult, or perhaps impossible.”

Dennis R. Crop, Forest Grove, Ore.,
former farm hand, now Electronic Technician
(June, 1962)

“RCA Home Training has given me the necessary
background to pass the required tests for my present
position.”’

“You are to be commended on the excellent content and study material of
your courses. By going into electronic theory a littie bit ‘deeper’, your Elec-
tronics Fundamentals Course far exceads many other courses that try to
cram too many different phases of electronics into one short course.”

Robert David Regina, Marienville, Pa., (July, 1962)
former mechanic, now Test Maintenance Technician

of your Home Training Course.”’

‘I Began Servicing radio and TV sets after four weeks

“I selected RCA Training after investigating other popular courses and found
them inadequate. | believe RCA Home Training is the most informative and
most advanced course in the home study field . ... The whole thing from
beginning to end is laid out clearly and in a fascinating manner and is so
interesting that | was always eager to try the next step...”

3 Clarence Reneau, Dandridge, Tenn., (June, 1962)
former electrician, now self- employed Radio-TV Technician

Actual statements mace by RCA Institutes graduates.

100
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Home Training
G Start

YOl On an
EIBGIroNIcS
Gareer now!

RCA INSTITUTES, INC. ocpt. zre-23

A Service of Radio Corporation of America,
350 West 4th St., New York 14, N. Y.

Pacific Electric Bidg., 610 S. Main St.,

Los Angeles 14, Calif.

The Most Trusted Name
in Electronics

®

The dramatic success stories reported here are just a few of the many
actual case histories on file at RCA Institutes, proving that the world
of electronics offers you one of the fastest ways to a profitable career
and a secure future. Today, more than ever before, RCA Institutes
Home Training can be your key to a successful tomorrow.

COMPLETE SELECTION OF HOME TRAINING COURSES. RCA gives
you a wide selection of electronics courses to choose from, including:

e Electronic Fundamentals e Automation Electronics
e TV Servicing e Computer Programming
e Color TV e Transistors

[ ] [ ]

Communications Electronics Electronic Drafting

You get prime quality equipment to keep and use on the job, and all
kits furnished are complete in every respect.

LIBERAL TUITION PLAN. In addition, RCA has the most liberal tuition
plan; you pay only for lessons as you order them and have no long
term obligations. Investigate this great opportunity now—from RCA—
the name that means dependability, integrity, and scientific advance.
Take the step that can mean a successful career now! Send for the
free RCA Home Training catalog!

T S e =
INDUSTRIAL COMMUNICATIO

CLASSROOM TRAINING. No previous technical training required for
admission. You are eligible even if you haven’t completed High School.

RADIO-TV REPAIR

FEBRUARY, 1963

RCA also offers you classroom train-
ing of the highest caliber if you pre-
fer to build your electronics career
at one of the convenient locations
throughout the country. At RCA In-
stitutes, Inc., Resident Schools in
New York City and Los Angeles, and
at RCA Technical Institute in Cherry
Hill near Camden, N. J., you can
prepare for a rewarding position in
the exciting field of electronics.

Coeducational Day and Evening
Courses are available. You can pre-
pare for a profitable career in elec-
tronics while continuing with your

SEND ATTACHED PRE-PAID
POSTCARD FOR FREE
ILLUSTRATED BOOK TODAY!
SPECIFY HOME TRAINING
OR CLASSROOM TRAINING!

wwWwW.americanradiohistorv.com

normal full-time or part-time em-
ployment. Classes start at regular
intervals throughout the year.

FREE PLACEMENT SERVICE.
RCA graduates may take advantage
of the free placement service offered
to them. A recent Resident School
class had 92% of the graduates who
used the FREE Placement Service
accepted by important electronic
companies . . . and had one or more
jobs waiting for them on the day
they graduated.

Check “Classroom Training’ and
information will be rushed to you.

YoUR

(R(4 EIN‘WORLRDE? Y
FLECTZON 10n
~ Icy
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BECOME A RADIO TECHNICIAN

for only 526.95

UILD2ORADI

CIRCUITS AT HOME

with the New Progressive

RADIO "EDU-KIT"®
All Guaranteed to Work!

PRACTICAL

only

$2695

NOW INCLUDES
* 12 RECEIVERS
* 3 TRANSMITTERS
* SQ. WAVE GENERATOR
* AMPLIFIER
* SIGNAL TRACER
* SIGNAL INJECTOR
% CODE OSCILLATOR

TRAINING ELECTRONICS
TECHNICIANS SINCE 1946

% No Knowledge of Radio
Necessary

* No Additional Parts or
Tools needed

+ Excellent Background for TV

*

*

School InqQuiries Invited
Attractively Gift Packed

oL RO TRUCTIO

WHAT THE "'EDU-KIT'' OFFERS YOU
offers you an outstanding PRACTICAL HOME RADIO COURSE at
Our kit Is designed to train Radio & Electronics Technicians,

You will learn radio
theory, construction, servicing, basic Hi-Fi and TV repairs, code, FCC
license requirements.

You wil) learn how to identify radio symbois, how to read and interpret sche-
matics, how to mount and lay out radio parts, how to wire and solder, how to operate
electronic equipment. how to build radios. Today it is no longer necessary to spend
hundreds of dollars for a radio course. You will receive a basic education In radio,
worth many times the small price you pay, only $26.95 complete.

THE KIT FOR EVERYONE

The Progressive Radio '‘Edu-Kit’’ was specifically prepared for any person who
has a desire to learn Radio. The ‘‘Edu-Kit'’
and old in all parts of the world, by many Radio Schools and Clubs in this country
and abroad. It is used for training and rehabilitation of Armed Forces Personnel

and Veterans throughout the world.

The Progressive Radio ‘‘Edu-Kit'’ requires no instructor. All instructions are

included. Every step is carefully explained. ou cannot make a mistake.
PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit’' is the foremost educational radio kit in the
world, and is universally accepted as the standard in the field of electronics training,
The '‘Edu-Kit'’ uses the maodern educational principle of *‘‘Learn by Doing.'’
Therefore, you will construct radio circuits, perform jobs and conduct experiments
to illustrate the principies which you learn.

ou begin by examining the various radio parts included in the *‘Edu-Kit.”’ You
then learn the function, theory and wiring of these parts. Then you build a simple
- With this first set, you will enjoy listening to regular broadcast stations,
learn theory, practice testing and troubieshooting. Then you build a more ad-
vanced radio, lcarn mere advanced theory and techniques. Gradually, in a pro-
gressive manner, and at your own rate, vou wlill find yourself constructing maore
advanced multi-tube radio circuits, and doing work like a professional Radio
Technician.

included in_the ‘'Edu-Kit'’' course are twenty Receiver, Transmitter, Code Oscil-
lator, Signal Tracer, Signal tnjector, Square Wave Generator and Amplifier circuits.
These are not unprofessional ‘‘breadboard*’ experiments, but genuine radio circuits,
constructed by means of professional wiring and soldering on metal chassis, plus the
new method of radio canstruction known as ‘‘Printed Circuitry.’' These circuits
operate on ycur regular AC or DC house current.

n order to provide a thorough, well-integrated and easily-learned radio course,
the “Edu-Kit'’ includes practical work as well as theory: troubleshooting in addi-
tion to construction; training for all, whether your purpose in learning radio be
for hobby, business or job: progressively-arranged material, ranging from simple
Circuits to well-advanced topics in Hi-Fi and TV, Your studies will be further aided
by Quiz materials and our well-known FREE Consultation Service.

y THE '"EDU-KIT’’ IS COMPLETE

You wiil receive all parts and instructions necessary to build 20 different radio
and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube
sockets, variable, electraiytic, mica, ceramic and paper dielectric condensers, resis-
tors, tie strips, coils, hardware, tubing, punched metal chassis, Instruction Man-
uals, hookup wire, solder, selenium rectificrs, volume controls, switches, knobs, etc.
. In addition, you receive Printed Circuit materials, incfuding i*-inted Circuit chas-
Si51 5pecial tube sockets, hardware and instructions. You also receive a useful set
of toois, a professional electric soldering iron, and a self-powered Dynamic Radio &
Electronics Tester. The ‘‘Edu-Kit’' i i he Pro-
gressive Code Oscillator, in addition to the F.C.C.-type Questions and Answers for
Radio Amateur License training. You will afso receive lessons for servicing with
the Progressive Signal Tracer and the Progressive Signal Injector, and a High

Fidelity Guide and Quiz Book. Everything is yours to keep. .
- Statatis, of 25 Poplar PI., Waterbury, Conn., writes: ‘| have repaired several
¢ts for my friends, and madc money. The ‘‘Edu-Kit'' paid for itself, | was ready

© _Spend $240 for a Course, but | found your ad and sent for your Kit.'

UNCONDITIONAL MONEY-BACK GUARANTEE

. The Progressive Radio ‘'Edu-Kit'' has been sold to many thousands of indi-
Viduals, schools and organizations, public and private, throughout the world. 1t
Is recognized internationally as the ideal radio course. R

By popular demand the Progressive Radio ‘‘Edu-Kit’’ is now availabie in
Span|§h as well as Engtish.

It is understood and agreed that should the Progressive Radio ‘'Edu-Kit'' be
returned to Progressive ‘Edu-Kits'' Inc., for any reason whatever, the pur-
zh.rsl.‘ price will be refunded in full, without quibble or guestion, and without

elay.

., The high recognition which Progressive *'Edu-Kits'’ In¢. has earned through
its many years of service to the.public is due to its unconditional insistence
upon the maintenance of perfect cngineering, the highest instructional stand-
ards. and 1009, adhercnce to its Unconditional Money-8ack Guarantec. As a
r('suldt, we do not have a single dissatisfied customer throughout the entire

The “‘Edu-Kit'"

a rock-bottom price.
making use of the most modern methods of home training.
H i amateur

worl
r ORDER FROM AD—_RECEIVE FREE BONUS RESISTOR AND [
| CONDENSER KITS WORTH $7.00
I O Send- ‘*Edu-Kit'' Postpaid. | enclose full payment of $26.95,

‘“*Edu-Kit'* €.0.D. | will pay $26.95 plus postage.

l 0 scnd
me FREE additional information describing (‘'Edu-Kit.**

a Send

Name..............

Address:

has been used successfully by young

(Continued from page 99)
radio took off. Again it went dead, but the 35W4 stayed lit
for quite a while until the trouble was found. A capacitor
from plate to cathode of the S0CS would short out, drawing

CAP-INTERMITTENT SHORT

50C5
QUTPUT
TRANS SPKR
35W4
B
|
7 = 1.5K
AL &
35w OTHER HTRS s
i _../\_/\_/\_/\]— L
———— —_ =
TON7TVAC

excessive current through the output transformer. Since the
heater and plate pin 5 were wired together, half the heater
would open, popping the 35W4 when the capacitor shorted.

—Homer L. Davidson

Increase TV Picture Width

Here are a few simple methods that will increase raster
width when nothing else seems to work :

1. Decrease the size of the horizontal output tube’s cath-
ode bias resistor.

2. Increase the screen voltage on the horizontal output
tube. Use some discretion when trying 1 or 2. Too drastic

a change may exceed current-handling capabilities of the

horizontal output tube and associated circuitry.
3. Shunt the width coil with a 600-volt capacitor (100

| pf to .05 uf) or shunt a small number of turns on the hori-

|

of the raster more than Y2 inch.—J/ames A. Koepke

zontal output transformer with a capacitor within the same
range. If the capacitor used is too large, you’'ll get a notice-
able foldover on the left side of the raster. For this reason,
use as small a value of capacitance as possible.

4. 1f the width coil is shunting part of the turns on the
horizontal output transformer, rewire it so that it shunis a
fewer number of turns, if possible.

5. Replace the width coil with another of greater in-
ductance. Again, you may get noticeable foldover if the al-
terations are too great.

These methods should not be used to increase the size
END

&)

“Why are you complaining you're not busy? Here's one call
fronm your Aunt Mae; here’s one from your sisier Fran, here’s
another one from your mother, and here’s . &

RADIO-ELECTRONICS
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NEW PRODUCTS ’

HEART-SOUND MIKE, model SP-5
(illus). Detects heart and other sound vibrations
in human and animal tissue. Direct-coupled con-
trolled magnetic transducer. Used with standard
medical phonocardiograph equipment. Vibrations
detected may be transmitted through loudspeak-
ers, earphones, oscilloscopes, graph recorders; pre-

“w

served on magnetic tape with standard tape re-
corder. Model SP-5§ straps to patient for hands-
tree operation. Mode! SP-6 for mass survey work
with unit mounted to chair.—Medical Applications
Engineering Dept., Shure Bros. Inc., 222 Hartrey
Ave., Evanston. Il

SOLID-STATE DC POWER SUPPLY, Ser-
ies AD. Supplied with modular remote sensing
regulator 10 maintain regulation without regard
to Joad resistance. Each of 3 available units has
2 matching separable regulators with adjustable
output and remote sensing feature. Regulation in-
stantly changeable from standard =*1.0% to
+0.25% or =05%. No wiring changes or removal

of supply from mounting, no external heat sink,
fans or blowers needed. Supply 6.3. 12 or 28 vdc at
2 amps from 95- to 130-volt 60-cycie source. Over-
load and short-circuit protected outputs. Output
regulation *=1% for line; output ripple 1% rms.
Output voltage at full ioad. accurate to *=5% of
nominal. Operating temperature range —20°C to
50°C.—Victory Electronics, Inc., 145 Michael Dr..
Syosset, N. Y.

TRANSISTOR REGULATED POWER SUP-
PLY, model RPS-4. For transistor and iunnel di-
ode operations. 0-28 volis. constant voltage with-
in 3% at 50 ma, within 5% at 100 ma. Meter and
output ranges: 0-1v2, 0-15, 0-30 volts; 0-30, 0-150
ma. Special tap for simultaneous bias collector
supply. Overload protection circuit permits feed-
ing into full short. Maximum ripple .001% at full
load, output impedance 1.4 ohms. Metered varia-

ble dc supply for transistorized equipment, tunnel
diode circuits, experiments, biasing tube equip-
ment, relays etc. Charges nickel cadmium and
other rechargeable batieries. Works on 110-130-
volt 60-cycle ac. 24-inch test leads.—Seco Electron-
ics, Inc., 1201 S. Clover Dr., Minnecapolis 20,
Minn.

TRANSIENT-VOLTAGE PROTECTOR SUB-
STITUTION SELECTIOR, Klipselecior. Chooses
optimum-size ¢lamping device Lo protect semicon-
ductor rectifiers, controlled rectifiers, transistors

FEBRUARY, 1963

against transients. Selector switches to choose non-
polarized Klip-Sels having 1-20 series elements.
Dialing device selects proper Klip-Sel in 26-volt
steps, 26-520 volts. Connects directly to operating
circuit.—International Rectitier Corp., 233 Kansas
St., El Segundo, Caiif.

TUBE TESTER, mode! 752A. For industrial
and entertainment tubes, voliage regulators and
all new tubes, compactrons, Novars, nuvistors, 10-
pin types. No elements paralleled. V-R tubes

tested to manufacturer’s specs including firing
point, regulating voltage and current range. Panel
button for second-section test in dual-section
tubes.—Hickok Electrical Instrument Co., 10514
Dupont Ave., Cleveland 8. Ohio.

GRID-DIP METER, model TE-18. Used
as grid-dip oscillator to find resonant frequencies
of tuned circuits and as signal generator, absorp-

tion wave meter, field-strength meter and oscillat-
ing detector. Frequency range 360 kc-220 mc in 8
ranges. Coils letter-coded, marked in megacycles
by frequency range. Planetary-drive tuning mech-
anism with 4:1 reduction gears. Grid-current me-
ter has 500-za movement. One-hand operation,
on/off and oscillator-diode switch on front panel.
Operates on 117 vac, 50-60 cycles.—Lafayette
Radio Electronics Corp., 111 Jericho Turnpike, Sy-
osset, N. Y.

PHOTOELECTRIC LINE FOLLOWER, ¢ype
F-3. Converts almost any lrace to electrical ener-
gy. Tracks curve slopes to 85° at chart speeds to
12 inches per minute, to 45° at 120 inches per
minute. Follows square wave to 0.1 inch at 6
inches per minute. Built-in relays for external cir-
cuit control. Alarm circuit may be connected to

www americanradiohistorv com

NO FREE premiums
NO PRIVATE [abels
NO ineffective liquids

or carbon tet

v

ALL YOU GET IS
GENUINE

* formulas developed by chemists
* 14 years of recognized leadership

y \

BEWARE OF
CHEAP
IMITATIONS
INSIST ON
NO-NOISE

e VOLUME CONTROL and Contact Restorer

o TUNER-TONIC for all tuners including wafer
type

e FORMULA EC-44 for all electrical contacts

PLUS FREE with all No-Noise products, 5” plas-

tic extender push-button assembly for pin-point

applications. Does not cause shorts!
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ELECTRONIC CHEMICAL CO

Jersey City 4, N. J.

813 Communipaw Avenue

NEED A
110 VOLT
A.C. OUTLET?
IN CAR, BOAT or TRUCK,
YOU HAVE IT WITH A

POWER
INVERTER

Actually gives you 110 volt, 60
cycle A.C. from your 6 or 12 volt
D.C. battery! Plug inverter into
cigarette lighter, and operate
lights, electric shavers, record
players, electric tools, portable
TV, radios, testing equipment, etc.
Frequency will not change with
change in load or input voltage.

*12°%

Write:

Models from 15 to 300
watts, priced as low as

See Your

Electronic Parts Jobber, or

CORPORATION

1055 Raymond Ave.
St. Paul 8, Minn.

In Canada. ATLAS RADIO CORP. LTD. — Toronto, Ont.
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SEE
THE NEW

WIZARDRY
at

odmission: (| NIMUM AGE: 18

ELECTRONIC

|
I-TrRiIPLE-E’;
International Convention
and Exhibition in New York

MARCH 25, 26, 27, 28

The COLISEUM at Columbus Circle
& The WALDORF ASTORIA HOTEL

MEMBERS $1.00; NON-MEMBERS $3.00

SHOW

(formerly the IRE Show)

- STOP

ARE YOU DOING THIS?

Every time a person turns on a TV or HI-FI
set without a—

WUERTH SURGISTOR®

.. . he is ruining it. Protect the electronic equip-
ment by preventing DESTRUCTIVE INRUSH CUR-
RENT at ‘‘turn on.'" Easily installed. Saves call-
backs.

4

T
WotwRre . @
lulclsmn i P

T EMAOT wang 1y,

Model 4100-2, 100-275 watts 117 V. $1.95 List
Model 8050-4, 250-400 watts 117 V. $2.95 List

| See your dealer or distributor for this money-
| saving, equipment-saving Miracle Invention. Or,
| send order direct to us for prompt action.

WUERTH PRODUCTS CORP.

| 1931 Moffett St., Hollywood, Florida
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> 154 West 14th St.
New York 11, N.Y.
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GOOD PRICES ror
G00D PHOTOGRAPHS

|
|
|

Give to the
MARCH OF DIMES

()

LLECTRAC

APPLIANCES

PAYS $3 TO $5 AN HOUR

Spare Time, Full Time * Learn at Home

I“ REE BOOK offered

below shows how
YOU can now have a
good-paying business of
your own, right in your
home. No experience
needed. just snnp]e tools.
Learn to repair Electric
Appliances. Pays $3-$5
an hour!

400 MILLION Appli-
ances are in American
homes right now. 76
Million MORE Dhought
each year. People need
them fixed, good times
or bad. YOU make good
money doing it. In your
basement, garage. even
on your kitchen table,

Quick Way To Get Started

For less than 20¢ a
day our easy, pictured
instruction—backed by
45 years of success in
home training—jprepares
you for top earnings in
this booming field. Earl
Reid of Thompson, Ohio

says: “"Made $510 in one
month spare time. NRI
course is priceless.” At

no extra charge you even
get all parts for your
own Appliance Tester,
too. FFinds trouble-spots,
speeds aud checks your
work.

Get your FREE Dook
and FREE Sample Les-
son! Mail coupon below,
letter or postcard, now.

FREE BOOK e FREE LESSON

[ NATIONAL RADIO TNoT

ATIONAL RADIO INSTITUTE, Appliance Division l
. C.

Dept. FB3, washington 16,

Send Free Book, Free Appliance Repair Course I

I

I Lessor.

I 1 Spare Time Earnings
|

I

I

[ Better Job

Name
Address
City

L__Accredited Member—National Home Study Council

Am interested in:

[] My Own Business |

WwWWW.americanradiohistorv.com

stop chart drive with excess tracking error or to

control other functions.—F. L. Moseley Co., 409
N. Fair Oaks Ave., Pasadena, Calif.

AUTO DIODE TESTER. Forward or reverse
tests of individual silicon rectifier diodes or com-
Powered

plete rectifier banks on any alternators.

by standard radio type carbon-zinc dry-cell bat-
tery, built-in battery-replacement indicator. Plas-
tic-sleeved alligator clip on each cable.—Leece-
Neville Co., 1374 E. 51 St, Cleveland 3, Ohio.

POWER METER, kir model HM-11. Shows
antenna-transmitter match. Indicates forward or
reflected power and vswr 1:1-3:1 on built-in me-
ter. Band coverage 160 through 6 meters. Han-

wapsseren
sowmvn waven

dles peak power over 1 kw, may be left in an-
tenna-system feed line at all times. Components
provided for matching 50- or 75-ohm antenna
lines.—Heath Co., Benton Harbor, Mich.

SUBMINIATURE AUDIO TRANSFORM-
ERS/INDUCTORS. In flat hermetically sealed
steel case with mounting studs and straight pin
terminals {or welding or printed circuits. Connec-
lion data on case. Transformer operating level

&
TN

100 mw, impedance range S50-20.000 ohms, re-
sponse less than 2 db. Split inductors allow series
or parallel connection, ranges 15 xh at 64 ma, 1.5
ohms-2.4 h at 2 ma 160 ohms.-——United Trans-
former Corp., 150 Varick St., New York 13, N. Y.

WIREWOUND RESISTORS, rype SA. 18
sizes. 0.5 watt to 10.5 watts. Completely welded
terminal-to-terminal construction. 0.5% drift in

1,000 hours operation at full wattage rating. Tem-
.00002%

perature coeflicient C. Close tolerance

RADIO-ELECTRONICS
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to .05%, rated at 100°C ambient.—California Re-
sistor Corp., 1631 Colorado Ave., Santa Monica,
Calif.

DC/AC/DC TRANSDUCER for use as ser-
vo-feedback element on hydraulic control actua-
tors, as position indicator for remote positioning
sysiems. or as telemetering transducer. Variety
of configurations and mountings. Typical unit op-

eraleS on 5-vdc excitation, provides (-=15-vde
output. Nominal power requirement 2 watt, out-
put impedance approximately 15.000 ohms. Strokes
V4 to =5 inches. Output linear ¥2% to 1%, de-
pending on requirements. Resolution intinite. No
wearing parts.—Humphrey, Inc., 2805 Canon St.,
San Diego 6, Calif.

SOLID-STATE BRIDGING AMPLIFIER,
Bridgor-{. Input impedance 50 meg, 5 pf. output
impedance 72 ohms. Bandwidth %2 cycle to 10 mc,
0.1% distortion at output 1 volt. Noise .01 uv or

less within any 10-kc segments of the noise spec-
trum. Handles 5-volt peak signals, not affected
by up to 500 volts ac or dc. Output voltage cannot
exceed 10 volts peak. Amplifier in 3-in. diameter
probe, connected by Y&-in diameter, S5-foot-long
cable 1o pocket-size battery box. Attaches to input
of scope, meter or system for difticult ac meas-
urements. Battery life 150 hrs.—DataService Corp.,
Harrison. N. Y.

TV/FM OUTDOOR ANTENNA, Omni-Ray
mode! 3620-G. Electronically rotated: indoor
switch for directional control without rotating an-
tenna. Crossed-dipole system provides figure-§ re-
ception pattern with deep nulls at each side. Front-
to-side interference rejection ratio 10:1. Figure-8

pattern rotatable in 2242° steps, maintained on
all channeis. fow and high bands, all directions.
Model 3621-G, complete single bay kit. Afodel
3622-G, complele stacked antenna kit. Model 9535,
4-conductor Duo-Twin wire available in 100-foot
lengths.—Channe! Master Corp., Ellenville, N. Y.

INTERCOMMUNICATION AMPLIFIER,
miodel CE-1300. Transistorized, portable; for
construction. industrial and commercial use. Input
impedance 100 ohms, output impedance 100 ohms.
Sensitivity: 800-mw output at normal speaking

SGOTT STEREO TUNER KIT

WINS RAVE REVIEWS

“ThelLT-110met all the manufacturer’s
detailed specifications on sensitivity,
distortion, output level, a.c. hum, and
capture ratio. . .. theaudio response is
excellent, being within 1 db, from
approximately 20 to 16,000 cycles. . . .
Channel-to-channel crosstalk is par-
ticularly excellent both in terms of uni-
formity and the fact that it holds up.”

Popular Electronics, Oct. 1962

*The LT-110 (is) so simple to build that
we unhesitatingly recommend it for
even the novice. ... We found that the
usable sensitivity (IHFM) was 2.1 uv.
...a fine stereo tuner and an unusu-

ally easy kit to build.”
Audio, April 1962

7 Ounce Headsets
o+ Superior Quality

for: MUSIC ENJOYMENT . LANGUAGE
LABS - AUDIO ANALGESIA - RADIO &
TV STUDIOS - COMMUNICATIONS

Manufactured with dynamic (moving coil)
drivers in impedances from 8 to 20,000 ohms
with frequency characteristics from 30 to
15,000 cps. Constructed of un-breakable
Royalite with removable ear cushions.

Of special interest to users such as schools
are the porous ear cushions which allow air
circulation eliminating perspiration in the ear
canal and possible ear infection.

List prices range from $15.95 to $19.95. Mic
booms optional. Write for detailed literature.

R-COLUMBIA PROD. CO., INC.

2008 St.Johns Ave. Highland Pk., IIi.

www americanradiohistorv com

‘It seems to me that every time | turn
around | am building another of H. H.
Scott’s kits. And each time | end up
praising the unit to the skies.

American Record Guide, Sept. 1962

Now Sonic Monitor* Added
LT-110 $159.95 (slightly higher West of Rockies). *Patent Pending

| sCcoTT

NEW KIT CATALOG ... JUST OFF THE PRESS!

H. H. Scott, Inc., 111 Powdermill Road, Maynard, Mass.
Rush me your new kit catalog, your new “‘Guide to Stereo”,
Dept. 570-2

Include name and address of interested triend and we'll
send him these helpful Scott aids.
Export: Morhan Exporting Corp., 458 Broadway, N.Y.C.
Canada: Atlas Radio Corp., 50 wingold Ave., Toronto

: ®
TRANSISTOR
IGNITION

READY-TO-INSTALL CONVERSIONS

YOU can get TOP MILEAGE, HIGHEST PERFORM-
ANCE, LONGER POINT & PLUG LIFE, BETTER WIN-
TER STARTING, and MANY OTHER ADVANTAGES with
one of our INEXPENSIVE TRANSFIRE systems.
These include HERMETICALLY-SEALED AMPLIFIER,
HIGH-RATIO COIL, BALLASTS, Leads & hardware.

MODELT 6 or 12v. neg. grd. ....... $39.95
MODEL T2 TWO TRANSISTORS,
2504 cOll e porpm - cRrpoTn $44.95

MODEL TP 6 or 12v. pos. grd. direct
installation wo. insulating points .. $54.95

MODEL TS Special, 40kv system .... $59.95
MODEL TS2 TWO TRANSISTORS,
480 COI o miwant- 3 - bt s s $49.95

TWO-TRANSISTOR KITS Everything needed to build
conversion. Includes transistors, coil, ballasts,
heat sink, decal, etc.

KT2 with TX250 coil for 30kv output . $34.95
KTS2 with T400 coil for 40kv output . $39.95
KT1 Single Transistor with 400-1 coit $29.95

6 or 12v. Negative-ground only. Point insulation
kit adapts to positive ground, $2.50 pp.

1 oz. Epoxy potting plastic in mixing bag $1.95 pp.
HIGH-RATIO IGNITION COILS with free circuit dia-

gram
TX250 Heavy duty coil 250:1 ratio ... $ 9.95
T400 HIGH EFFICIENCY 400:1 coil for
HIGHER QUTPUT and/or LOWER
TRANSISTOR VOLTAGE ........... $14.95

FULL LINE of PARTS at NET PRICES.

Free lists. Dealer opportunities. Marine models
available. When ordering, specify voltage and car.
Add postage for 4 Ibs. on kits and conv’s; 3 Ibs. on
coils. $5.00 deposit with COD’s.

PALMER ELECTRONICS LABORATORIES Inc.
CARLISLE 20, MASS. 617—AL 6-2626
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1963 SAVINGS

Guaranteed Quality Products

48 TUBE
TUNER AND AMPLIFIER CHASSIS, complete
with tubes. A fine quality unit that makes a wonder-
ful accessory for vour game room, den, etc. Auto-
matic frequency control, tone control, plione input.
Comes complete with simple installation instruc-
tions. Only

ORDER BY MAIL

AM/FM COMBINATION RADIO

$14.95

THE WORLD’S SMALLEST TRANSISTOR
PIIONORADIO COMBINATION complete
with vinyl carrying case, earphone and bat-
teries. Plays 3334 and 45 r.p.m. records. Carry
it anywhere . . . dances, jam sessions, meetings,
picnics, etc. Lightweight, portable. Excellent
tone quality ....339.95

SPEAKER RIOT!

A complete assortment of first quality speakers.
From 234’ miniatures to 12" Hi-Fi extended range
speakers. All priced at sensational savings to you.
No surplus merchandise,

234’ miniature speaker -— 8 ohm
Dol .

voice coil
imp .. .98¢ ea

234” miniature speaker —8 ohm voice coil
imp.. .. . o P 98¢ ea.
2" miniature speaker — 8 ohm voice coil
imp. : - a. . ea.

2 x4 miniature gpeaker ohm  voice coil
imp. bd ca.
3"  miniature speaker L ohm voice coil
mp.. ., ! $1.10 ea.

3 x 5 miniature speaker — 3.2 véice coil imp.
69¢ ea.

{minitnum of 3 assorted)
4" standard universal replacement type with

transformer, 3.2 ohm voice coil imp. (Minimum
quantity 3 for $2.99).

47 standard universal replacement type 3.2
ohm voice coil imp. (Minimum 6 for $3.99)

634" Hi-Fi Extended Range Speaker heavy
Alnico 5 Jmagnet 8 ohin voice coil. Wonderfil
tone quality . B e . $1.39

6 3.16 magnet. $2.49

6 x 9 auto replacement speaker 1 oz .magnet. $1.59

TAPE RECORDER MICROPHONE
with cable and molded plug

MINIATURE VOLUME CONTROL with switch
for Transistor Radio Replacement 2.5K, 5K,
10K — Specify ohms. . . 59¢ ea.
BOOKSHELF ENCLOSURE complete with Hi-Fi
extended Range ¢’ Speaker Beautiful \Walnut
Finigh. . . . 5 $6.95 ea.
Same as above with 8’ Speaker .$8.95 ea.
MINIATURE EILECTROLYTIC CONDENSER

complete
S $1.49

100 mfd. — 10v. 10 for. . 99¢
REPLACEMENT CARTRIDGE for B.S.R
Monaural S . $1.10 ea.
Stereo. $1.59 ea.

5 TUBE AM CHASSIS 550 K.C. to 1600 K.C. COVERAGE
with tubes and input for phono player. Limited quantity

HIGH FIDELITY PICTURE SPEAK-
ERS. Beautifully designed pictures are
actually speaker enclosures engineered for
high fidelity sound projection. A colorful
complement to any room. Hang on any
wall, singly or in pairs, or use as extension
sheakers for greatest audio and
effects. ® Eliminates the need for bulky
enclosures and cabinets. ® Saves precious
floorspace. ® Attractive slim-line design.

visual

RADAR DETECTIVE Warns of radar speed
traps as far away as 3¢ mile. Fool-proof. Minia-
ture size. Combletely transistorized. No wires or
antenna necessary. Sets on dash or attaches to sun
visor. Complete with instructions $29.95

Complete
$5.95

6 x 9 auto replacement speaker — heavy duty

type bris . coe.....8205
8’ 2.15 magnet g ke DA% A novay $2.49
8 3.16 magnet. Shallow type. $2.95

8" 6.8 magnet Without cover. With duo
cone. . B 0000 %00 ak™ oo ALY, $3.75
8" 6.8 magnet with cover and duo-cone. .. .$3.95

12 6.8 inagnet without cover. With duo-
cone . $4.65

12”7 6.8 magnet with cover and duo-cone. . . . $5.55

® Hasily connected to stero. hi-fi. phono-
graphs, radios, tape recorders, organs, TV
and amplifiers. “14 x 18" $18.95 ea. — 2
for $36.50. Includes 6” heavy duty Hi-Fi
Zxt. Range Speaker and mounting hard-
ware. “20 x 24" $26.95 ea. — 2 for $50.00.
Includes 8" heavy duty Hi-Fi Ext. Range
Speaker and mounting hardware. Finished
in Black Antigue, White Antique or Nat-
ural. (Specify finish with order).

AUTO
SPEAKER KIT

Tl "

complete with grille
and contro! kit.
(Svecify Fader or 3
position switeh kit

$12.65

Excellent Quality
Monaural Lurn-over .
Fixed needle cartridge
Stereo turn-over

MINIMUM ORDER $5.00
Send check or money order and
include sufficient postage. [Txcess
will be refunded
Sorry, no C.0.D.’s.

Complete satisfaction guaranieed or
money refunded.
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level. Output 1 watt max. Distortion 5%. 4 Ib.
Model CE-1300 AC/R, rack-mounted.—Cambridge
Electronics, PO Box 1, Little Falls, N. J.
POCKET-SIZE WALKIE-TALKIE, Knight-
Kit model C-100. All transistor self-contained CB
voice unit for indoors and out. Standard Y-volt
miniature battery operates for 75 hours. Trans-

ceiver's built-in 2-inch speaker serves as micro-
phone. Crystal-controlled. Built-in (elescoping 40-
inch whip antenna, 9 oz.—Allied Radio Corp., 100
N. Western Ave., Chicago 80, [1l.

MOBILE CB TRANSCEIVER, niodel M-523.
23-channel operation, transistorized dc power sup-
ply. Receiver section adjacent-channel rejection 60
db. Transistorized S-meter with illuminated dial,

@

TINE TUNING

rear-deck speaker kit. Ac power supply. plugged
in with antenna, doubles as base station.—Brown-
ing Labs, Inc., 100 Union Ave.. Laconia, N. H.

CB TRANSCEIVER, model T & C 11. 6-
channel crystal-controlled transmit and receive,
manual tuning of all CB channels. Transmit crys-
tal socket on front panel. Dual-conversion super-

het. high-gain rf stage, equal response on all 22
channels. Universal power supply: 6 vde, 12 vdce
and 117 vac. Calibrated S-meter with output pow-
er modulation indicator. auxiliary speaker termi-
nal. Supplied with | set of crystals.—Utica Com-
munications Corp., 2917 W. Irving Park Rd., Chi-
cago 18, 11l.

TRIPLE-CONVERSION RECEIVER, model
S§X-117. For SSB, CW and AM operation. With
low-frequency tuner accessory model HA-10, cov-
ers thirteen 500-kc segments 85 kc-30 mc. Crys-
tals for 80-10-meter amateur bands. Standard
broadcast, navigalion bands

ship-to-shore and

available with (uner. Crystal-controlled high-fre-
quency oscillator on all ranges. Product detector
for SSB and CW, plus ¢nvelope type tor AM. T-
notch heterodyne rejection, selectable sidebands,
backlash-free tuning mechanism. Vfo can  be
crystal-locked on any frequency within tuning
range.—Hallicrafters Co., 5th & Kostner Ave., Chi-
cago 24, lII.

AM BROADCAST TUNER, nmodel PK-633.
Subminiature unit connected to any transistor au-
dio amplifier. 3-transistor superhet circuit, wired
on printed-circuit board. 3 i.f. transformers, built-
in ferrite antenna. Circuit-board layout permits

RADIO-ELECTRONICS
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horizontal or vertical mounting. Mounting brack-
ets. 4 x 13 x 2 in.—Lafayette Radio Electronics
Corp., 111 Jericho Turnpike, Syosset. N. Y.

AM/FM STEREO MULTIPLEX RECEIVER,
model KW-4. Power amplitier delivers 20 watts
per channel at less than 1 harmonic distortion.
Control center has inputs for low-level magnetic
stereo phono cartridge and for high-level ceramic

) L EE LT T TE LYY TR FPORL PR IR LS
Hind i

111114t EASNNSORIRARENY

z00:|

or crystal stereco cartridge, provides RIAA phono
equalization. Jack for stereo headphone listening,
speaker cutoff switch for private listening. Tone
controls, stereo balance control, rumble and noise
filters, loudness compensation, blend control for
stereo effect and aic.—Kenwood Electronics, 212
5th Ave., New York 10, N. Y.

TUNER KIT, model AJ-32. AM/FNM/stereo
FM. Stereo indicator. stereo phase control, 2 bar-
type tuning indicators for AM and FM, slide-
rule dial, flywheel tuning both bands, AM fidelity

vl | @

-

P e

switch. Ouiputs have special filtering for stereo
tape recording of off-the-air material without
broadcast beat-note interference. Level controls,
built-in AM and FM antennas. Maiches AA-151
sterco amplifier. Assembled: model AJW-32.—
Heath Co., Benton Harbor. Mich.

STEREO TAPE RECORDER, model 997. 6
low-impedance stereo outputs. illuminated studio
type VU meters. motor-on indicator lights, mute
monitor speaker switch. Inputs for sterco record
changer and/or AM-FM and FM stereo tuner.
Operates 4-track sterco record/play, 2-track stereo
playback, 4-track monaural record/play. sound-
with-sound. Multiple adjustment head allows in-

Dual
prolessional lever lype automatic shutoff. profes-

stant fingertip selection. monitor speakers,
sional edit lever for instant stops. Dual head,
preamp and power amp outputs, automatic inter-
locking controls. Operates vertically or horizontai-
ly. 3%, 7%, 15 ips. 24-slot wave-wound high-
torque, hysteresis-synchronous tfan-cooled motor;
dynamically balanced rotor and flywheel.—Rob-
erts Electronics, 5920 Bowcroft St., Los Angeles,
Calif.

HI-FI, TAPE RECORDER ADAPTER, Part
No. 352 Adapts stereo phonos or mikes for
monaural use. Tip and ring of 3-conductor jack
wired in parallel 1o tip of 2-conductor phone
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plug. Plugs into monaural tape recorder and stereo
headphones or stereo mikes connected to adapter.
No soldering. Adapter housed in nickel silver
case.—Switcheraft, Inc., 5555 N. Elston Ave., Chi-
cago 30, 1.

PFUSHBUTTON TAPE RECORDER, model
RK-133L. 4-transistor push-pull amplifier. printed
circuit. Pushbutton controls for fast rewind, off

and play. Safety interlock, volume control inde-
pendent of on-off switch. Automatic erasure in
record position. Operates on 9- and 1.5-volt bat-
teries. Mike and earphone inputs. For 3-inch reel.
Crystal lapel mike. magnelic earphone and bat-
teries.—Lafayette Radio Electronics Corp., 111
Jericho Turnpike, Syosset, N. Y.

STYLUS PRESSURE GAUGE. Equal arm
balance, assortment of exacl weights. PPermits ac-

curate adjustment of stylus pressure of any pickup
arm. Only on direct order from manufacturer.
$1.00 postpaid.—Acoustic Research, Inc., 24 Thorn-
dike St.. Cambridge 41, Mass.
OMNIDIRECTIONAL MIKE, model 575
Versadyne. For PA, home recording, call systems.
Hand-held, stand-mounted or lavalier. Dynamic

cartridge, stide-to-tailk locking switch. Stand adap-
ter, lavalier bracket and cord assembly. Frequency
response 40-15.000 cycles. Output level —58 db,
high impedance, 100,000 ohms recommended. AMod-
el 5758B, low impedance.—Shure Bros. Inc., 222
Hartrey Ave., Evanston, Iil.

MICROPHONE ISOLATION UNITS. Quick-
disconnect devices convert desk or floor-stand-
mounted mikes to hand-held types. Anodized alu-
minum; rubber inserts prevent “microphone swing”

>

i i'l‘

and shock. AMode! A45 for mikes with isolation
assembly, model A47 for those with connectors.—
Sales Dept., Shure Bros, Inc., 222 Hartrey Ave.,
Evanston, 11i.
LOUDSPEAKER, odel RO-25T. Built-in
line-matching transformers. Moided, bakelite, wa-
(Continued on page 114)
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Fi.l in coupon for a FREE One Year 5ub-
scription to OLSON ELECTRONICS Fan-
tastic Bargain Packed Catalog — Unheard
of LOW, LOW, DISCOUNT PRICES on
Brand Name Speakers. Changers, Tubes,
Tools, Hi-Fi's, Stereo Amps, Tuners and
rhousands of other Electronic Bargains,
Cradic plan available.

NAME
ADDRESS — -
CITY. ZONE STATE

If vyou have a friend interested in electronics
send his name and address for a FREE sub-
scription also.

OLSON ELECTRONICS, INC.
735 5. Forge st akron 5, ohio )

H i

E‘Multicére Saies Corp. Port Washington, AY.

ol

For information, write Department MB 383
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HE-20C DELUXE CITIZENS BAND TRANSCEIVER

Now Officially Approved For use in CANADA By Dept. of TRANSPORT
Type Approval No. 169361029. Tops in CB world W 8 crystal con-
trolled receive positions, 8 crystal controlled transmit positions
M Tuneable over all 23 channels W Direct reading “S"” meter indi-
cates RF Power Qutput, Transmitter and Antenna Efficiency and Re-
ceiver “S" readings M Effective noise limiter M Built-in 12 or 6 volt
power supply for mobile use. With crystals for channel 9. 1 0950

No Money Down

RECORDS

Sound-on- RK-140WX 4995
Sound ! = No Money
DELUXE 4-BAND SHORTWAVE BROADCAST RECEIVER e

4-TRACK STEREO TAPE DECK 9950 [gss (aase

No Money Down B Tunes 550 kc to 30mc in four bands — Hear Europe, ships at sea, planes
and amateurs M Sensitive superheteredyne circuit M Built-in “S” meter
M Electrical bandspread M Receives voice or code

I.AFAYE - E = RFOR

=

Deluxe Professional Quality Built-in Transis-
torized Stereo Record/Play Preamps
B Plays: 4-Track Stereo, 2-Track Stereo,
and 4-Track Mono Tapes M Records: 4-
Track Stereo or Mono and Sound-on-Sound
W 2 Record Level Meters M Tape Index
Counter M Automatic Stop at end of tape
W 2 Speeds: 3% ips and 7% ips M Fre-
quency Response @ 7Yz ips, 40-18,000 cps
W Takes up to 7" reels.

alues

LAFAYETTE STEREO MULTIPLEX TUNERS

FM-AM STEREO
MULTIPLEX TUNERS

89°..

Lr7awx [
FM-AM

FM

Down o8 .

LAFAYETTE 10-TRANSISTOR

cmizens Bano “WALKIE TALKIE”

50% more powerful—now with 10 transistors,
plus diode, thermistor and extra RF stage M
Transmits and receives up to 2 miles M
Up to 50 hours battery life M Push-to-talk

765[] LT-81WX

No Money Down

FEATURES OF BOTH LAFAYETTE TUNERS

Highest Quality Reception—Superb Styling! Ml Wide-band Design M Duplex 3-Gang
tuning condenser provides tuned RF stage for greater sensitivity and selectivity Ml

operation B Complete with leather case,
earphone, antenna and batteries.

110

Built-in Multiplex with excellent separation B Sensitive tuning Meters Ml Variable
AFC control B FM sterep Noise Filter Il Smooth Flywheel Tuning.

RADIO-ELECTRONICS
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I
FAYETTE
.224

GARRARD
AUTO SLIM
on Base

LAFAYETTE A
SE-124 Speakers \i

YOU GET THESE SYSTEM MATCHED
COMPONENTS

Lafayette LA-224 24-Watt Stereo Amplifier . 49.95
Garrard Autoslim 4-Speed Record Changer . 39.50
Wood Base (Specify Walnut, Mhg. or Blonde}) . 3.95
Pickering U38/AT Diamond Needle Cartridge __ _ 46.50
2 Lafayette SK-124 2-Way Speaker Systems

(Specify walnut or mahogany} @ 19.95 each . 38.90

Regular Catalog Price 178780

MAIL ORDER and SALES CENTER

SYOSSET, L. ., NEW YORK
2= 111 Jericho Turnpike

T oamm g
OTHER LOCATIONS
_SCARSOALE, NEW YORK
691 Centra! (Park) Ave.

PLAINFIELD, NEW JERSEY
139 W. 2nd Street

NEWARK, NEW JERSEY
24 Central Avenue

LAFAYETTE’S

NEW YORK, NEW YORK
100 6th Avenue

JAMAICA, NEW YORK
165-08 Liberty Avenue

BRONX, NEW YORK
542 £. Fordham Rd.

PARAMUS, NEw JERSEY
182 Route 17

BOSTON, MASS.
110 Federal Street

NATICK, MASS.
1400 Worcester Street

FEBRUARY, 1963

www.americanradiohistorv.com

YOU GET

NG
WHEN YOU BUY AT LA ENEFITS

THESE EXCLUSIVE B

e SATISFACTION GUARANTEED OR
MONEY REFUNDED. Use Lafay-
ette’s 30-Day FREE Home Trial.

o LARGEST STOCK SELECTION. If
it's in Hi-Fi or Electronics, it's
in the Lafayette Catalog.

o NO MONEY DOWN. Buy on time
with Lafayette's Easy Pay
Credit Plan, up to 24 months
to pay.

* OUTSTANDING
LAFAYETTE KITS |

* LOWEST PRICES

24-HOUR
SERVICE

A COMPLETE 24-WATT
950 STEREO PHONO SYSTEM

Only at Lafayette could you find an
outstanding, custom-matched stereo
system at such an amazing low price.

] Compare components, compare per-
formance, compare price—you'll choose
YOU Lafayette.
SAVE

0 LS-225WXM  Specify: Pickering Cart-
49.3 ridge; wood base finish; Speaker Sys-
d tem finish. Shpg. wt., 64 Ibs. Net 129.50

MAIL THIS COUPON TODAY for
YOUR FREE LAFAYETTE 630 CATALOG

Get One for o Friend Too i
LAFAYETTE RADIO ELECTRONICS /o

Dept. JB3-2, P.0. Box 10, Syosset, L.I., N.Y.
388
GIANT SIZE

O Rush my FREE 388-page giant-size Lafayette AGES
Catalog \\“’P

0 Sendme #.. .. ... » Shipping charges collect.
lamenclosing . ...
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ELECTRONIC ORGAN KITS

for home, school, church, clubs.

The Original “‘Busld-it-Yourself” Organ |

pipe organ

® voem

sounds like a g

SAVE

up to

70%5anunm‘._

Anyone Can Do It! Here's hat You Get
v 3
A “e(“,’ -~

. |
Manusis & Coupiers. Tone Generator, Tone Changera, Pedal Keybosrds, Cansoies

Mail coupon below. and receive absolutely FREE

complete information on Artisan's new 1963 Organ-Build-
ing Kit! lllustrated instructions lead you through every step
of this happy hobby. as you assemble-at-home a magnifi
cent custom Artisan electronic organ — the best in tone
and styling! No technical skill required. and you save up
to 7 mparable ready-built organ costs by skipping
dealer profits and factory labor! You can play as you buid
and pay as you build. From $1750 to $7500. Write today!

ARTISAN ORGANS 2476 R N.Lake Ave..Altadena,Calit.| |
1

aue |

Tl |

Give to the |
MARCH OF DIMES |

YOU
SAVE
MONEY!

RUSH US YOUR
LIST OF HI-FI
COMPONENTS
FOR A SPECIAL
QUOTATION

WRITE FOR FREE
AUDIO DISCOUNT
CATALOG A-15 |

prices
tuners,
speakers,

New low
amplifiers,
recorders,

KEY

114

on
tape
ete.

ELECTRONICS CO.
120 LIBERTY ST.
NEW YORK 6, N.Y.

(Continued from page 109)
terproof, shielded terminal blocks where trans-
former leads terminate. For use with 25-volt lines
plus 70-volt and constant-impedance lines. Power,
full range 25 w; power, adjusted range 50 w; fre-

quency response 250-13,000 cycles; impedance taps
(ohms) 45, 125, 250, 500, 1,000, 2,000, 5,000. Sound
level 124 db. Designed for quick installation.
Racon Loudspeaker, Inc., 1261 Broadway, New
York 1, N. Y.

HI-FI LOUDSPEAKER, Michigan MCS.
Edgewise-wound voice coil, dual-cone Radax de-

sign. Frequency response 50-13,000 cycles, power-
handling capacity 12 watts program, 24 watts peak.
—Electro-Voice, Inc., Buchanan, Mich.

AUDIO CONNECTOR WALL PLATE, mod-
el B3M (illus). 3-contact male receptacle with

EDITORIAL

transmitter is on the air. Thus patients
will not interfere with each other.

Probably the best antenna for the
patient will be an 8-inch, Y2-inch-wide
adhesive tape stuck to his forearm (See
illustration). Processed inside the tape
will be an '"8-inch-wide insu-
lated copper flexible conduc-
tor. Such an aerial will not
get in the patient’s way. The
transmitter could send the
signal to a nearby converter,
which could put the signal on
telephone lines. or amplify it
for radio transmission to the
doctor’s office.

The system of automati-
cally supervising dozens, or
hundreds, of patients via
wrist recorder becomes of
vast importance in hospitals
where nurses are always in
short supply. Here, at a
glance, a nurse can immedi-
ately see by her tape records
which patient should have
priority and immediate at-
tention. Moreover, the chief
nurse or supervisor can talk to
any patient via a special loud-
speaker in the patient’s pillow

NG
\

captive design insert screw ana ground terminal,
mounted on single-gang wall plate. Mode! H3IM
2-gang wall plate. Choice of finlshes.—Switch-
craft, Inc., 5555 N. Eiston Ave., Chicago 30, Ili.

TRANSISTOR PROTECTOR. Guards tran-
sistorized subassembly or single modutle. 3-termi-
nal device for mounting in printed-circuit boards
or for use with standard wire connections. Cylin-
drical shape, 13/6 in. long. Cap internally threaded,

straight knurled plastic, diam 0.687 inch. Panel
thickness maximum 3/16-in. Dielectric phenolic
threaded body houses plug-in Microfuse. Units for
voltage protection 20-200 volts, overload currents
.05-1.0 amp.—Littelfuse, Inc., Des Plaines, 1.
SILICON RECTIFIER DIODES. Dissipate re-
verse power transients to 1 kw. Pigtall-mounted,
flangeless, 0.570 inch maximum length. Rated at

U

d

s
.

2 amps; built-in voltage-impulse-protection against
reverse overvoltages. Reverse power dissipation 1
kw for 25-usec t(ranslents.—General Instrument
Corp., 65 Gouverneur St., Newark, N. J. END

All specifications are from
manufacturers’ data

(Continued from page 23)

and inform him when a nurse will be
free to see him.

The electronic-treated patient will
soon be with us. More important, his
health will be better and he will live
longer. -H.G.

www.americanradiohistorv.com
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SCHOOL DIRECTORY

ANNOUNCINGZ11"]

NOW HIGH-PAY
2 New HOME-STUDY Professional

CAREER COURSES Opportunities

SPONSORED BY AS A
NATLZNAL RO TA '
—for applicants with 2 TECHNICAL
WRITER or
ILLUSTRATOR

years radio or electronics
. . °
= in Electronics!

experience. Minimum age
21. Requires high school
cducation or equivalent,
Spectacular carcer
opportuuities for trained
men. Professional field -
rewarding work —

- advancement — high
earnings. No college

required.  WRITE FOR FREE BULLETIN

Send outline of your education and electronics
experience to Mr. Earl Homilton, Director of
Training, Technical $chools Division, Dept. C-12,
NATIONAL DATA COMPANY, 1707 UNIVERSITY
AVE., SAN DIEGO 3, CALIFORNIA

KEEP MOVING UP IN ELECTRONICS

B.S. DEGREE

ENGINEERING \\
IN 36 MOS.

SCIENCE y
MATH

\\'1 ﬁlﬁ}ﬁ H‘

ana .
US NEEDS 50,000 NEW ENG|NEERS A YEAR!
EARN ACCREDITED RB.S. DEGREE in Science or
Engineering in 36 menths-—year-round program optional.
9T-mmonth engineering diploma also available. VCIasses
start March, lJune, Sentember January. QUALITY EDU-
CATION. Graduates employed througnout the U. S. and
foreign countries., Government approved for veteran train
ing. Students from 50 states, 40 countries. 20 buildings:
dorms. gym. Cambus. New library and lahoratories.
Employment help provided. SAVE TIME AND MONEY
Write for catalog and full information.

INDIANA INSTITUTE of TECHNOLOGY

(Formerly Indiana Technical College)
1616 E. Washington Blvd., Fort Wayne 2, Indiana

ENGINEERING - EDUCATION

,_for the Space Age

S NORTHROP INSTITUTE of Technology
is a privately endowed, nonprofit college of engineering
offering a complete Bachelor of Science Degree Program
and TWO-YEAR accredited technical institute curricula.
Students from 50 states, many lorelg-n countries. Qutstand-
ingly successful fraduates employed | . elec

tronies, 1nd space technology. rite today for cataloE—
no otligatio
ORTHROP INSTITUTE OF TECHNOLOGY

1181 West Arbor Vitae Street, Inglewood I,

Engineering Technician
A.S. Degree—2 Years
Electronics Engineer
B.S. Degree
Evening Courses Available

ELECTRONIC TECHNICAL INSTITUTE

970 W. Manchester Ave., Inglewood, Calif.
4863 El Cajon Blvd., San Diego, Calif.

ELECTRONICS IS

HIGHER INCOME!

, !
Prepare NOW! i o aw

DEMAND FOR ELECTRONIC ENGINEERING TECH-
NOLOGISTS EXCEEDS SUPPLY! Enroll with a nationall
recognized leader in electronics education. ECPD Aceredited
Technical Institute curricula in Electronic Engineering Tech-
nology and Commercial Broadcast Technology. Complete career
preparation for hooming fields of NLECTRONICS-—COMMU-
NICATIONS — BROADCASTING — COMPUTER TECH-
NOLOGY — COMPUTER PROGRAMMING. College level
resident and home-study courses. Coeducational. Up-to-date
lahoratories feature 1BM, BENDIX and UNIVAC electronic
computers and data pmcessing equipment. SEND COUPON
FOR COMPLETE CATALOG.

lllllllllllllllllllllllllllllll
CENTRAL TECHNICAL INSTITUTE 1644 Wyandotte, Kansas City 8, Mo

Name.

Addre:

City. —Zone. State.

CHECK INTEREST: [] Resident [1 Home Study

California |

EARN: ;" DEGREE
Engineering

You can earn an A.S.E.E. degree at home. College level
HOME STUDY courses taught so you can understand
them. Continue your education, earn more in the
highly paid electronics indusiry. Missiles, computers,
transistors. automation. ecomplete electronies. Over
27.000 graduates now employed. Resident school avail.
able at our Chieago eampus—Founded 1934. Send for
free catalog.

American Institute of Engineering & Technology
1139 west Fullerton Parkway, Chicadgo 14, IIl.

‘GET INTO —
ELECTRONICS

-I. training leads to success
Lechnicians field engineers, special-
ists in communications, gulded mis-
siles, computers, radar and automation.
Basic & advanced courses in theory &
laboratory Electronic Englneering
Technology, an ECPD accredited Techni-
cal Institute curriculum. Assoc. degree
in 29 mos .S. also obtainable. G.1
‘)proved Graduazes in_all branches of
ecnomcs with major companies. Start

pt. Dorms, campus. High
school gradua e or equivaleut. Catalog.

VALPARAISO TECHNICAL
INSTITUTE
Department C, Valparaiso,

as

Indiana

ENGINEERING

DEGREE IN 27 MONTHS

Become an Electronics Engineer. College graduates
enjoy higher income . advancement. Major corpora-
tions visit us regularly to interview and employ seniors,
BACHELOR OF SCIENCE DEGREE "IN 2

MONTHS in Electrical (Electronics or Power maijor).
Acronautical. Chemical. Mechanical. Civil Engineer-
ing. IN 36 M S a B.S. Degree in Business Ad-
ministration.  One-Ycar __Drafting-Design  Certificate
Program. Small classes. Well-equipped labs. Campus.
Dorms, new library. Moderate Costs. Enter Mar., June,
Sept., Jan. Founded 1884. Write J. G. McCarthy for
Catalog and “'Your Career in Engineering and Com-
merce”’ Book.

TRI-STATE COLLEGE

2423 College Avenue ° Angola, Indiana

ENGINEERING DEGREES

Electronics, Mechanical,
Also in Liberal Arts &
Major Accounting
earned by

HOME STUDY
Resident Classes Also
Available if Desired

Specify course preferred
PACIFIC

INTERNATIONAL
COLLEGE OF ARTS
& SCIENCES
Primarily a correspondence school

Chartered 1935
Hollywood 38, Calif.

PACIFIC
INTERNATIONAL

c. As

5719-M Santa Monica Blvd.

Sick and Tired of
Working for “Peanuts™?

Then right now is the time to decide on a better
life for you and your family. But griping and
groaning won't do it. Determination will.

The rest is easy, once you've made up your
mind to get the specialized training that can
qualify you for higher pay, steady advancement
and real recognition. Because I1.C.S. can pro-
vide that training simply and inexpensively—
in any of over 250 courses covering all of today's
most rewarding job opportunities!

To show you how easy it is, we'd like you
to have—FREE—the famous I.C.S. Success Kit,
containing 3 profitable bocklets that have helped
thousands. Just clip and mail the coupon below.

International Correspondence Schools
Dean's Office, Box X7753A, Scranton 15, Pa.

Please rush me FREE Success Kit containing 3 valuable
booklets. My field of interest is:

(partial list of courses)

[ Architecture {1 Electrical

O Art [ High School

[ Automotive [J Mechanical

[] Business [ Radio-TV Electronics
[ Civil Engineering [ Salesmanship

[] Drafting [J Other -
Name_ Age___
Street. —
City - _Zone____State_ _

www americanradiohistorv com

FREE
CAREER .

to guide you

to a

successful future
in

ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet
tells you how you can prepare for a
dynamic career as an Electrical En-
gineer or Engineering Technician in
many exciting, growing fields:
MISSILES * RADAR * RESEARCH
ELECTRICAL POWER * ROCKETRY
AUTOMATION * AVIONICS
SALES * DEVELOPMENT

Get all the facts about job opportu-
nities, length of study, courses
offered, degrees you can earn,
scholarships, part-time work — as
well as pictures of the Milwaukee
School of Engineering’s educational
and recreational facilities. No obli-
gation — it’s yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUPON TODAY]

a MILWAUKEE SCHOOL OF ENGINEERING
n Dept. RE-23, 1025 N. Milwaukee St. -
" Mllwaukee, Wisconsin MS-113 g
Y Please send FREE *Your Career” booklet |
a2 I'm interested in (] Electronics (] Radio-TV j
1 [ Computers O Electrical Engineering:
: [0 Mechanical Engineering 1
[] (PLEASE PRINT) 1
] ]
: Name - _Age :

1
b Address iy "
1 ]
n  City. Zone......State. ]
: O I'm eligible for veterans education benefits. :
n  Discharge date. ]
| T T T T
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This is the busi-
nesslike approach
to service record
keeping. Tripli-
cate forms serve
as order form,
invoice and office
record, with
spaces for com-
plete information
on every job.
Separate listings
for receiving
tubes, pix tube,
parts, serial num-
bers, labor and
tax charges, sig-
natures, etc. 75c¢
a book, $6.50 for
dust-proof box of
10. In stock at
your distributor.

* ¥ X %

FREE

Write for your
free folder de-
scribing Dave
Rice’s OFFICIAL
ORDER BooOKs,
including an ac-
tual size sample
copy of the handy
| order form.

Il

II\

“ ELECTRONIC

|| PUBLISHING CO., INC.
i| 133 N. JEFFERSON ST.
|| CHICAGD 6, ILLINOIS

PROFESSIONAL
technicians

use

Iwg Kice's
OFFICIAL
ORDER BOOKS

for every

TV-RADIO
service

* BIRTH DEFECTS
| ARTHRITIS
. poLIO

a e

.. . AND

- THE

- I, INSTITUTE

SILICON 750 MA
TOP HATS LOWEST PRICES
OR DIODES GUARANTEED

LOW LEAKAGE NEWEST TYPE
PIV/RMS PIV/RMS | PIV/RMS | PIV,RMS

50/35 10070 200/140 300/210

-05 ea. .10 ea. | _-14 eca. -20 ea.
PIV/RMS PIV/RMS PIV/RMS | PIV/RMS
400/280 500/350 | 600/420 700/490

27 ea. | ".32 ca. | 42 ea. | 5 ea.
PIV/RMS PIV/RMS PIV/RMS PIV/RMS
800/560 | 900/630 1000/700 | 1100/770

-65 ea. 75 ea, -85 ea. I S ea

100 Dif. Pre. Res. 12 W, 1 W, 2 W—

1% Tolerance e . ...$1.25
G.E. 1IN91 Diede—10 for $1.00, 100 for $8.00

SILICON POWER DIODE STUDS

Amps Volts Sale Amps Volts Sale

2 30 $0.15 35 200 $2.20

2 100 .30 35 00 3.00

2 200 40 50 10 1.35

2 490 65 50 25 1.55

2 600 75 50 50 2.25

2 890 1.10 50 100 3.25

12 30 70 50 200 4.00

12 100 80 100 10 1.50

12 200 1.00 100 25 2.00

12 400 1.50 100 50 3.00

12 690 2.00 100 100 3.75

35 50 1.50 100 200 4.25
35 100 1.70

All materiai guaranteed. $2.00 min. order. Orders

F.0.B. NYC. Include check or money order. Shpg.

charges plus. €.0.D. orders 2504 down.

"VARREN ELECTRONICS CO.
7, NY 87

Chambers St. wo 2-5727

AW, —
. PHIENIS

Relay Coil Tester

Patent No. 2,979,654

| George L. Storm and Frank K. Vance, Winston-

|

SALK

|

Salem, N.C. (Assigned to Western Electric Co.,

Inc., New York, N.Y.) / \\‘0

VOLTME TER 1. (&8

% TR

DC ( G N
POWER d s
SUPPLY Y
@ RELAY :

AMMETER

e

2

This device measures the magnetic strength
of a relay coil. The indicator is a d’Arsonval
movement used in reverse. Normally a permanent
magnet surrounds a moving coil that is supplied
with a variable current to be measured. Here, a
predetermined current flows into the moving coil
and the meter measures the strength of a relay-coil

Transmitter Tester
PATENT No. 3,009,057

Marcus Glaser, Laurelton, N.Y. (Assigned to Shell
Electronics Manufacturing Corp., New York, N.Y.)

Maximum power from the nearby transmitter
is picked up by the antenna when L-C is tuned to
the proper frequency. A diode detects the signal.
When S is thrown to the lelt. the meter indicates
relative strength of the carrier. In other position,
the rectified audio is amplified by a transistor and
fed to the earpiece. This permits checking for dis-
tortion, hum, noise, level, etc.

Two-Posit

magnet.

Soft-iron pole pieces surround the &’Arsonval
moving coil. The relay coil is placed in a jig and
energized from a dc supply. The greater its mag-
netic force, the greater the deflection of the meter
needle.

SANT

EARPIECE

ion Control

Patent No. 3,028,503

lan W. Stevenson, c/o
Sco

This instrument controls temperature by
switching on a heater when it gets too cold. and
switching on a cooler when it gets too hot. Within
the intermediate range, both heater and cooler
are off.

The moving-coil galvanometer indicates tem-
perature and may be calibrated in degrees. It is
mounted on a friction disc with two control arms
which may be set independently to the desired
temperature  limits. Each control arm carries

www.americanradiohistorv.com

Kelvin Works, Glasgow,

tland.
a mirror, lamp and photocell. Normally, light
from each lamp falls on its photocell. When this
beam is interrupted, a relay (not shown) is
energized.

When the temperature rises, the galvanometer
pointer moves upscale until vane 2 blocks off
light coming from lamp 2. This switches on the
cooler. If the temperature falls, the pointer moves
downscale until vane I blocks light from lamp 1.
This turns on the heater.

END
RADIO-ELECTRONICS
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CITIZENS BAND RADIO MANUAL (Vol. 2}.
Howard W. Sams & Co. Inc., 1720 E. 38 St
Indianapolis, Ind. 8% x 11 in. 160 pp. $2.95.

Diagrams, photos and servicing data on
30 models, as well as an index of both
volumes.

BUILDING WITH ELECTRONICS, by Harry Zarchy.
Thomas Y. Crowell Co., 432 Park Ave. So., New
York, N. Y. 5% x 8 in. 148 pp. Cloth, $2.95.

A simple book, aimed at the younger
reader and teaching him electricity and elec-
tronics through a large number of simple
projects.

ABC’S OF RADIO NAVIGATION, by Allan Lytel.
Howard W. Sams & Co. Inc., 1720 E. 38 St,
Indianapolis 6, Ind. 5V x 8V4 in. 96 pp. $1.95.

Discusses all types of electronic navi-
gation, with special attention o equipment
for small planes and boats.

ELECTRICAL PRINCIPLES OF ELECTRONICS, by
Angelo C. Gillie. McGraw-Hill Book Co. Inc., 330
W. 42 St., New York 36, N. Y. 6 x 9 pp. 532 pp.
Cloth, $10.

An expanation of the fundamental
laws and principles of electricity for techni-
cians, clectricians, home-owners and any-
one else interested in electricity.

ALL ABOUT CROSSOVER NETWORKS, by Howard
M. Tremaine. Howard W. Sams & Co. Inc., 1720

) 00 2 90000000 0.0.0.0.8.0.8.0

E. 38 St., Indianapolis &, Ind. 80 pp. $1.50.

Divided into four parts: general the-
ory, design, construction, testing and use.
Discusses 4- and 5-way networks as well
as simpler ones.

INFORMATION  PROCESSING  LANGUAGE-V
MANUAL, edited by Allen Newell. Prentice-Hall,
Inc., Englewood Cliffs, N. J. 8%2 x 11 in. 244 pp.
$6.

Details of a programming language
(language-V or IPL-V) for nonarithmetic
information processing, used on IBM, Rem-
ington-Rand, Bendix and Philco comput-
ers.

UNDERSTANDING TRANFORMERS AND COILS,
by Edward J. Bukstein. Howard W. Sams & Co.
Inc., 1720 E. 38 St., Indianapolis 6, Ind. 5V
x 84 in. 96 pp. $1.95.

Covers low- and high-(radio) fre-

B IN SPARE TIME

AT HOME

COLOR TV-

RADIO-ELECTRONICS
Only from famous COYNE do you get this
modern up-to-the minute TV Home Training.
Easy to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR TV. Personal guid-
ance by Coyne Staff. Practical Fob Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-

| NESS —part time or full time. COSTS

quency units, their construction, application |

and testing.

INSTRUMENTATION FOR ENGINEERING MEAS-
UREMENT, by R. H. Cerni and L. E. Foster. John
Wiley & Sons Inc., 440 Park Ave. South, New
York 16, N.Y. 6 x 9 in. 456 pp. Cloth, $12.50.

Comprehensive discussion of tech-

niques and equipment in various branches |

of engineering, including radio telemetry
and nuclear reactors.

MUCH LESS—pay only for training—no costly
“put together kits.”

SEND TODAY FOR FREE BOOK
SEND COUPON or write to address below
for Free Book and full details including EASY
PAYMENT PLAN.NO COST OR OBLIGA-
TION—NO SALESMAN WILL CALL.

B. W. COOKE P . FOUNDED 1899
Pres. :
ELECTRICAL SCHOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
1501 W. Congress Pkwy. Dept. 23-H5, Chicago 7, IlI.

| New Coyne Building, Dept. 23-HS5,
1501 W. Congress Pkwy., Chicago 7, Ill.
Send FREE BOOK and details of your Television
Home Training offer.

|
|
|
| Name____ |
|
|

: Address. .

HEAR

PANELISTS

at

DISTINGUISHED
SPEAKERS &

y
I-triPLE-E S
International Convention
and Exhibition in New York

MARCH 25, 26, 27,28

NP XN NN NN

Superior’'s New Model 820

b

Employs new improved emission circuit.

Tests over 850 tube types.

Tests 0Z4 and other gas filled tubes.

,‘ Employs new 4” meter with sealed air-damping

| chamber resulting in accurate vibrationless readings.

Use of 26 sockets permits testing all popular tube types.
Dual Scale meter permits testing of low current tubes.

7 and 9 pin straighteners mounted on panel.

All sections of multi-element tubes tested simultaneously.
Ultra-sensitive leakage test circuit will indicate

leakage up to 5 megohms.

TESTER

TESTS ALL MODERN TUBES
INCLUDING THE NEW

» NOVARS
v NUVISTORS
»” 10 PINS

v 12 PIN
COMPACTRONS

The COLISEUM at Columbus Circle
& The WALDORF ASTORIA HOTEL

MEMBERS $1.00; NON-MEMBERS $3.00
MINIMUM AGE: 18

SHOW

(formerly the IRE Show)

P S 88800 0000000088881

FEBRUARY,

Mode! 820 comes complete with tube charts and instructions; $3850

housed in handsome, portable, Saddie-Stitched Texon case. Onfy

- | SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C. 0.D.

Try 1t for 15 days before you
‘ buy. I completely satisfied

admission:

MOSS ELECTRONIC, INC.

DEPT. D-950 3848 Tenth Ave., New York 34, N.Y.
Please rush Model 820. If satisfactory, I will pay
on terms specified. Otherwise I will return tester.

then send $5.00 and pay
balance at rate of $5.00 per
month until total price of
$38.50 (plus postage) is paid
— No Interest or Finance
Charges. Added! If not com-
pletely satisfied, return to
us, no explanation necessary.

Name.

Addre;

N S 0800000 00000008 6 0. 0.0.8.8.8.8.

City. Zone. State
All prices net. F.O.B.,, N.Y.C.

NN N

‘V'—__-___"_--"_‘
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Rates—55¢ per word (including name, address and initials). Minimum ad 10 words.
Payment must accompany all ads except those placed by accredited advertising
agencies. Three or more consecutive issues—50¢ per word. Misleading or objection-
able ads not accepted. Copy for April issue must reach us before Feb. 10, 1963

RADIO-ELECTRONICS, 154 West 14 St., New York 11, N. Y.

METER REPAIRS—AIl makes and models. BIGE-
LOW ELECTRONICS, Biuffton, Ohio.
TRANSISTORIZED products dealers catalog, $1.
INTERMARKET, CPO 1717, Tokyo, Japan.

ALL MAKES OF ELECTRICAL INSTRUMENTS AND
TESTING equipment repaired. New and used
instruments bought, sold, exchanged. HAZELTON
INSTRUMENT CO., 128 Liberty St., New York,
N.Y. - -
SPEAKER RECONING. Satisfaction Guaranteed.
C & M RECONE CO., 255 Tioga St., Trenton, N.J.
TV Tuners—rebuilt or exchanged, $9.95. Fast,
Guaranteed. Complete crystal control alignment.
VALLEY TUNER SERVICE, 18530 Parthenia, North-
ridge, Calif.

MULTIMETER REPAIRS. Average $7.00 by, BIGE-
LOW ELECTRONICS, Bluffton, Ohio. FREE Catalog.

JAPAN DIRECTORY.

145 manufacturing  ex-
porters. Japan and Hongkong trade Journal
information. Asia opportunities. Send $1.00.
NIPPON SHOGYO. Box 739, Seattle 11, Wash.
PATENT, Drawings your invention made by our
experts, reasonable cost. PATENT SERVICE AS-
SOCIATES, 6910 Madisonville Road, Cincinnati
27, Ohio.

INVESTIGATE ACCIDENTS. Earn $750 to $1,000
monthly. Men urgently needed. Car furnished.
Business expenses paid. No selling. No college
education necessary. Pick own job location. In-
vestigate full time, or earn $6.44 hour spare
time. Write for Free Book. No obligation. UNI-
VERSAL, CER-2, 6801 Hilicrest, Dallas 5, Tex.
CASH PAID! Sell your surplus electronic tubes.
Want unused, clean radio and TV receiving,
transmitting, special purpose, Magnetrons, Klys-
trons, broadcast types, etc. Want military &
commercial lab/test and communications equip-
ment such as G.R., H.P. AN/UPM prefix. Also
want commercial receivers and transmitters. For
a fair deal write BARRY, 512 Broadway, New
York 12, N.Y. WAIlker 5-7000.

PLATINUM electronic scrap bought. NOBLE
METALS CO., Box 543, Los Angeles 9, Calif.
G-R, H-P, L&N, etc., Tubes, manuals, military
electronics. ENGINEERING ASSOCIATES, 434
Patterson Road, Dayton 19, Ohio.

WANTED FOR CASH. Old Radios manufactured
before 1924. WORCESTER, RD1, Frankfort, N.Y.

EDUCATION/
INSTRUCTION

IFARN WHILE ASLEEP, Hypnotize with your re-
Jer, phonqgraph or amazing new Electronic

Educator endless tape recorder. Catalog, details
free. SLEEP-LEARNING ASSOCIATION, Box 24-
RD, Olympia, Wash.

NEW CONCEPT OF LEARNING SELF-HYPNOSIS!
Now on tape or record! Free Literature. Me-
KINLEY-SMITH CO., Dept. T5, Box 3038, San
Bernardino, Calif.

FCC LICENSE in 6 weeks, First Class Radio Tele-
phone. Results Guaranteed. ELKINS RADIO
SCHOOL, 2603E Inwood, Dallas, Tex.

LEARN ELECTRONIC ORGAN SERVICING. New
Home Study courses covering all makes elec-
tronic organ including transistors. Experimental
kits — schematics — troubleshooting. Accredited
NHSC-GI Approved. Write for free booklet.
NILES BRYANT SCHOOL, 3631 Stockton Blvd.,
Dept. F. Sacramento 20, Calif.

LEARN HYPNOSIS. Free illustrated catalogue.
Write: HYPNOTIST, 8721 Sunset, Los Angeles
69RE, Calif.

BEFORE You Buy Receiving Tubes, Test Equip-
ment, Hi-Fi Components, Kits, Parts, etc. . .

send for your Giant Free Zalytron Current Cata-
log, featuring all STANDARD BRAND TUBES all
Brand New Premium Individually Boxed, One
Year Guarantee—all at BIGGEST DISCOUNTS in
America! We serve professional servicemen, hob-
byists, exprimenters, engineers, technicians, WHY
PAY MORE? ZALYTRON TUBE CORP., 461 Jericho
Turnpike, Mineola, N. Y.

FREE CATALOG—name-brand tubes 65% dis-
count, phono needles 80% or more discount,
phono cartridges, picture tubes 75¢ inch, parts,
parts kits, silicon and selenium rectifiers, trans-
mitting tubes, 7" TV test tube $6.99, imported
batteries, tube testers etc. Want to swap or sell
tube inventory? Send us your offering. ARC-
TURUS ELECTRONICS CORP.—Dept. R.E., 502
22nd St. Union City, N. J.

100 NEW INSULATED CARBON RESISTORS $1.00
postpaid. Free Catalog. BIGELOW ELECTRONICS,

Bluffton, Ohio.

SAVE DOLLARS on radio, TV tubes, parts at less
than manufacturer’s cost. 100% guaranteed! No
rebrand, pulls. Request Bargain Bulletin. UNITED
RADIO, 1000-R, Newark, N.J.

WWW-americanradiohistorv.com

DIAGRAMS for TV, $2.00; for radio, $1.00. HIETT
DIAGRAMS, Box 816, Laredo, Tex.
TRANSISTOR IGNITION COlL—Instructions.
SPECIAL—$8.50. ANDERSON ENGINEERING, 16
Williams, Wrentham, Mass.

PROFESSIONAL ELECTRONICS PROJECTS—Or-
gans, Timers, Computers, etc.—$1 each. List
free. PARKS, Box 1665, Lake City, Seattle 55,
Wash.

SUPERSENSITIVE DIRECTIONAL MICOPHONE~
picks up faint sounds at 300 feet. Detects sound
through ordinary walls. Easily built for $7.00.
No electronic experience necessary. lllustrated
plans, $2.00. DEE CO., Box 7263-A, Houston 8,
Tex.

TRANSFIRE IGNITION. Transistor electronic. Save
gas, tune-ups. Points, plugs last 50,000-100,000
miles. Improved cold-starting high-speed per-
formance. Parts, complete conversions, kits from
$34.95. PALMER ELECTRONICS, RE-1, Carlisle,
Mass.

CONVERT ANY TELEVISION TO SENSITIVE, Big-
screen oscilloscope. Only minor changes neces-
sary. Plans $1.95. RELCO, Box 10563, Houston
18, Tex.

PRECISION RESISTORS, carbon-deposit. Guaran-
teed 1% accuracy. Millions in stock. 2 watt, 8¢.
1-watt, 12¢. 2- watt, 15¢. Leading manufacturers.
ROCK DISTRIBUTING CO., 902 Corwin Rd., Ro-
chester 10, N.Y.

DIAGRAMS FOR REPAIRING RADIOS, $1; tele-
vision $2. Give make and model. DIAGRAM
SERVICE, Box 672 RE, Hartford 1, Conn.

CONFIDENTIAL  BARGAIN  Electronic  Parts
catalog, lowest prices in USA. Guaranteed. Send
20¢ coin only. KNAPP, 3174 8th Ave. SW, Largo,
Fla.

WEBSTER ELECTRIC INTERCOMS! Amateur Equip-
ment! Marine Electronics! All Select Bargains! 10¢
Any list! SUPPLIERS, 187 Miraloma, Miraloma,
Calif.

BEGINNER’S CRYSTAL-TRANSISTOR giant catalog.
LABORATORIES, 1131-B Valota, Redwood City,
Calif.

WRITE for our low quotation on components,
recorders. FREE catalog. HI-FIDELITY SUPPLY,
2817-XC, Third Ave., New York City 55.

TAPE recorders, Hi-Fi components, Sleep-learning
equipment, Tapes, Unusual values. Free catalog.
DRESSNER, 1523 Jericho Turnpike, New Hyde
Park 5, N.Y.

RENT STEREQ TAPES—over 2,500 different—all
major labels—free catalog. STEREO-PARTI, 811-
RE, Centinela Ave., Inglewood 3, Calif.

SALE  ITEMS — tapes — recorders — component
quotes. BAYLA, Box 131-RE, Wantagh, N. Y.

ATTENTION: A THRILLING FIND: We have just
uncovered a collection of original antique Edison
Cylinder Phonographs, released from 50 years
of storage. Each in perfect working order and
shape. Each complete with outside concert horn
with stand and 12 original cylinders. Each $70.00,
extra cylinders $1.00 each. TRACY STORAGE
CO., 114 State, Brewer, Me.

4/TR STEREO TAPES—bought, sold, rented,
traded! Bargain closeouts! Catalog/COLUMBIA
9651 Foxbury, Rivera, Calif.

RADIO-ELECTRONICS
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STEREO TAPES FOR RENT. Write NATIONAL
TAPES, 71 Dey St., New York 7, N.Y.

VIBRATION MICROPHONE, many uses. Instruc-
tions, Sample, $1.00. IGWTE, Williamsburg, N. M.

$100 WEEKLY POSSIBLE. Compile mailing lists
and address envelopes for advertisers. Home-
spare time. Particulars free. NATIONAL SERVICE,
81 Knickerbocker Station, New York, N. Y.

MAKE $25-$50 WEEK CLIPPING newspaper items
for publishers. Some clippings worth $5.00 each.
Particulars free. NATIONAL, 81 Knickerbocker
Station, New York N. Y.

EXOTIC EARRINGS! Details Free. Pair, $1.00.
OHGA, RA-415, Sigakenkusatu, Japan.

IDEAS? Publish in, Subscribe to the JOURNAL
OF SCIENTIFIC CONTROVERSY. Four issues: $4.
Box 855, Boulder, Colo.

BUSINESS AIDS

BUSINESS CARDS, LABELS, RUBBER STAMPS.
Send for free descriptive literature, HEIGHTS
INDUSTRIES, 6121 C Street, Capitol Heights 27,
Mmd.

250 BOND 82x11 letterheads, 250 Envelopes
Printed $5.50. ACADEMY PRESS, Enterprise, Kan.

1,000 BUSINESS CARDS $3.95. Many other bar-
gains. List Free. ALCO, Box 244-R, Urbana, Il

RUBBER STAMPS MADE TO ORDER, Write for
price lists. DELUXE STAMP WORKS, Box 46,
Auburn, Nebr.

QUALITY RUBBER STAMPS, Modern prices. FREE
Catalog. MELCO, Box 53331-RE, New Orleans 50,
La.

LETTERHEADS, BILLHEADS, STATEMENTS, ENVE-
LOPES—Complete set $9.95 postpaid—two color
$12.95 (Samples). OKAYPRINT, Martins Ferry 3,
Ohio.

1,000 Business Cards, “Raised Letters” $3.75
postpaid. Samples. ROUTH, RE-2, 39210 Kipling,
Greensboro, N. C.

e e e TR S W

[F YOU CHANGE YOUR ADDRESS...

PLEASE NOTIFY US

For most efficient service, send us the actual
address label pasted on the lower right corner of
the front cover. If not possible, send your name
and new address with all numbers appearing on
label. Include postal zone of the new address,
if any.

IMPORTANT: ¥4
Don't delay. Tell =y
us your new ad- Ay
dress as soon as =
you know it so 709

that you receive
Radio-Electronics
without inter-
ruption.

Send data to: —

RADIO-ELE(TRONI(S

SUBSCRIBER SERVICE
154 West 14th Street, New York 11, N. Y.

FEBRUARY,

1963

SATISEYING CUSTOMERS FOR PROFIT, An
Electronic Industries Association Project. Howard
W. Sams & Co. Inc., 1720 E. 38th St., Indianapolis
6, Ind. 6 x 9 in. 96 pp. $1.25.

Discusses the most important of all
service techniques—satisfaction engineer-
ing. In easy-to-read “Red and Bob” dia-
logue style, with dead-serious summing up
at the end of each narrative.

ELECTRON DEVICES AND CIRCUITS, by John M.
Carroll. McGraw-Hill Book Co. lnc., 330 W. 42
St., New York 36, N. Y. 6 x 9 in. 344 pp. Cloth,
$8.75.

A fundamental guide to the structure

and operation of electronic devices and |

their applications in many types of elec-
tronic circuits.

BASIC MATH COURSE FOR ELECTRONICS, by
Henry Jacobowitz. Gernsback Library Inc., 154
W. 14th St., New York 11, N. Y. 5% x 8% in. 160
pp. Paper, $4.50.

Starting with Ohm’s law, this home-
study course shows the beginner (with ex-
amples and problems) how to use network
algebra, trig, vectors and logarithms. It in-

cludes log and db tables as well as useful |

formulas.

BASICS OF GYROSCOPES (Vols. 1 and 2), by
Carl Machover. John F. Rider Publisher Inc., 116
W. 14 St., New York 11, N. Y. 6 x 9 in. 101 and
114 pp., respectively. $3.30 per volume in soft
cover, $7.75 per set in cloth binding.

Vol. | introduces the gyroscope and
covers basic theory. Vol. 2 covers special-
ized types including rate and integrating
types, stable platforms and gyro construc-
tion and applications.

UNDERSTANDING TRANSISTORS AND HOW TO
USE THEM. Allied Radio Corp., 100 N. Western

| Ave., Chicago 80, lll. 5% x 8% in., 96 pp. Paper,

$3.90.

A little theory, followed by such do-it-
yourself projects as an amplifier, simple
radio, timer and flasher.

1962 REPLACEMENT GUIDE FOR TV AND AUTO
RADIO CONTROLS. Howard W. Sams & Co. Inc,,
1720 E. 38 St., Indianapolis 6, Ind. 8'2 x 11 in.
128 pp. $1.

A cross-referenced replacement guide
listing Centralab, Clarostat, CTS-IRC and
Mallory part numbers for resistive type

i controls in 30,640 TV models and 1,286

auto radios.

RCA TRANSISTOR MANUAL, SC-10. RCA Semi-
conductor and Materials Div., Somerville, N. J.
5% x 8% in. 304 pp. Paper, $1.50.

Written in the RCA tube manual style,
it will satisfy the experimenter, student and
technician. Includes diode data and practi-
cal schematics.

THE CONTROLLED RECTIFIER, Vol. 1. Interna-
tional Rectifier Corp., El Segundo, Calif. 6 x 9 in.
132 pp. Paper, $2.50.

Theory, testing procedures and charac-
teristics explained with the help of many

| graphs.

MEDICAL ELECTRONICS, edited by C. N. Smyth.
lliffe & Sons Lid., London, England. U.S. edition
by Charles C. Thomas Publisher, Bannerston
House, 301-327 E. Lawrence Ave., Springfield,
ill. 6% x 10 in. 614 pp. Cloth, $29.50.

A complete report on the proceedings |

of the Second International Conference on
Medical Electronics, held in Paris in 1959,
All types of electronic medical instruments
were discussed. END

WWW.americanradiohistorv.com

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KIND in U.S.

Get practical training in New Shop-Labs of Coyne.
Prepare for a better job and a successful future in a
top opportunity jield. Advanced education or pre-
vious experience not needed. Employment service to
graduates.
Enroll NOW—Pay Later

Finance Plan and Easy Payment Plan. Also Part
Time Employment help for students.

Clip coupon or write for Free

FREE BOOK Ilustrated Book, “‘Your Oppor-

tunities in Electronics” —Describes all trainin%of-
fered No obligation and No Salesman Will Call.

Act NOW
B.wW.Cooke, Presideni N
Established 1899
501 W. Congress Pkwy,

'
ELECTRICAL SCHOOL Chicago, Dept. 23-N

rCOYNE Electrical School
| 1501w, Congress Pkwy., Chicago 7, lll.

CHARTERED
OT FOR PROFIT

| Dept. 23-N
I Send FREE book “‘Your Opportunities in Elec- ‘
[ tronics’’ and details of all training you offer I
|
NAME. .+t vernenencnens o |
| ADDRESS, . i coiterieerensvanenns ob {
Loty oo i J

ELECTRONIC CLEANER and LUBRICANT

POCKET SIZE
AEROSOL SPRAY

Model No. §3

Fuee
SPRAY TUBE

MANUFACTURED BY
WORKMAN

FLORIDA

lezhamic

PRODUCTS, INC.

SARASOTA,
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ing litetime career. Workman Electronic Products -I.n.c..- o 119
DAY AND EVENING CLASSES Wuerth Products Corp. ..............c0en. 106
Write for Catalog and Registration Application. SCHOOL DIRECTORY ... ........... page 115

4 New Term Starting Soon. American Institute of Engineering & Technology
Central Technical Institute
Your Name Electronic Technical Institute

Indiana Institute of Technology
ENGINEERING COLLEGE Address

International Correspondence Schools
Established 1863

Milwaukee School of Engineering
National Data Company

City . : Northrop Institute of Technology
Van Ness .ul' Post, !!E Pacific International College of Arts & Sciences
San Francisco, Calif. State Tri-State College

Valparaiso Technical Institute
Printed in USA.
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TANDARD CAN FIX IT BEST

311@ Plus Parts ... $13.50 Maximum Total Cost

0 l\':[(.h)nths STANDARD has maintained uniform

~ = mounting centers for the last 13 years.

( []AR A P\ T E E Over 509, of ~he TV sets in existence today
T have STANDARD tuners—in the >zse of

: most other suners ene of the 8 STANDARD

replacement models can be easily adaptec

or will fit directly in place of these anits.

All STANDARD replacement tuners
carry a 12 Month Guarantee.

SEE YOUR AUTHORIZED
STANDARD DISTRIBUTOR

N TV 1T's Srtacdard.

MORE PROFIT FOR THE SERVICE DEALER - GREATER CUSTOMER SATISFACTION
GUARANTEED BY THE WORLD'S LARGEST TV TUNER MANUFACTURER

standard kollsman i~npusTrIiIES INC.

FORMERLY STANDARD COIL PROCUCTS CO., INC., MELROSE PARK, ILLINOIS
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Complete rescreening means sharp, clear TV pictures from each RCA Silverama

These RCA Silverama picture tube bulbs are getting a new phos-
phor sereen—the “face” they wiil one day show to your custoniers.

Ag they inch their way along this vibration-free settling belt in
our Marion, Indiana picture-tube plant, a suspension of phosphor
particles settles slowly from a chemiecal solution in each bulb, de-
positing a smooth new screen over the faceplate.

This is one of the final steps in the rescreening process. Prior to
re-use each glass envelope has been rigorously inspected. Its ex-
terior has been buffed and polished to mirrer-smoothness. Then in

Phesphor blending tanks.
Here the prcper biend of
screen phosphor particles is
mixed with a solution of
ultra-pure demineralized wa-
ter and settling chemicals.
Mechanical blenders, provid-
ing a wuniform suspension,
help assure the perfectly
even screen that character-
izes Silverama,

a series of acid baths and water rinses, the interior has been
scoured of its forraer contings and delicately etched to restore if
to the peak of its aptical capability. Only when chemically clean
inside and out is it ready for its new screen.

These exacting techniques—and the precision engineering be-
hind them-—provide every RCA Silverama picture tube with the
best picture-inaking eapabilities modern technology can produce.
They are your assurance that you install the finest when you
install Silverama.

Final screen quality and
focus check. Here on an au
tomatic test unit, a trained
inspector examines a test
patiern on a finished picture
tube to determine screen
quality and picture focus.
This is but one of 26 differ-
ent tests each Silverama
must pass at this test unit
before it is okayed for sale
and distribution. Tubes fail-
ng a single test are auto-
matically rejected.
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