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that a VOM is electronics’ most basic Test Instrument
Yes, over 1,000,000,000 measurements are made
every day with Volt-Ohm-Milliammeters
530 lea(lS all voms
in design, quality, performance, operating simplicity,
and value per dollar. The lezder at only $44.50
At leading electronic parts distributors everywhere.
TRIPLETT I\IOdel 630 VOM—the prOOf Of 53 V Triplett Electrical
‘ years’ experience in test instruments. ' T A
!; 631 630-NA 630-A 310 630-T 625-NA
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NOW-A Faster Way to Reach
the Top In SERVICING

NRI SENDS YOU

17" Picture

Tube, components for @ TV Receiver, 5” Oscilloscope and

Signal Generator . .

N. R. I. All-Practice Method Trains You at Home

The man who knows the answers—the
Professional TV Technician enjoys the
prestige, gets the better jobs, the high-
er pay. Here is the learn-by-practice
training to be a Professional TV Tech-
nician. It shows vou the way to be the
boess, to earn top pay. Television Serv-
icing needs more than well trained men.
If vou have a basic knowledge of radio
and electronies wvou can make some
Television repairs simply by trial and
error. But sooner or later you will face
TV Service problems you can not solve.
And you can’t get the training you need
while customers wait.

N. R. 1. Is Oldest and Largest
Home Study Radio-TV School

Over forty years experience and the
record and reputation of NRI back up
this learn-by-doing Professional TV
Servieing Course. Instead of just read-
ing about TV problems, you build and
conduct experiments on circuits in a TV
receiver. You learn methods, “Tricks
of the trade” proved by top TV Service-
men. You learn to fix any set, any
model with confidence.

You Get COLOR TV Textbooks
Early
The day you enroll, N.R.I. sends you
special Color-TV books to speed vour
knowledge and understanding of this
vast, growing phase of Television.

DECEMBER, 1957

. All parts for these 4 complete units.

Many full color pictures and diagrams
help you recognize defects and help
you learn how to correct them quickly
and properly. To cash in on the coming
Color TV boom, you’ll need the kind of
knowledge and experience this NRI
training gives.

This is 1009 learn-by-doing, practical
training. Here is a course for men
who know basic theory, either from
Radio o1 TV Servicing experience or
planned training but realize the need
for more knowledge to forge ahead. Here
is what one graduate, G. G. Stethem
of Belpre, Ohio, says, “I can not praise
N.R.I.’s Professional TV Course highly
enough. I have my own spare time

How ¢

%THE
Top

INTV
SE RVICT NG

Send for
FREE

BOOK
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in
Spare Time to Fix TV Sets, Quickly, with Confidence

shop and all the Radio-TV work I can
handle.”

Another graduate, Edward Ravitsky of

Northumberland, Pa., says, “I have
taken your course in P’rofessional TV
Servicing. It takes the kind of experi-
ence you offer to really learn.” If you
want to go places faster in TV Serv-
icing, make your future more secure
as the industry develops, we invite vou
to find out what you get, what you
practice, what you learn from NRI’s
Course in Professional TV Servicing.
Mail the coupon now. There is no
obligation. NATIONAL RADIO IN-
STITUTE, Dept. INFT, Washington
16, D. C.

T NATIONAL RADIO INSTITUTE
Dept. 7NFT, Washington 16, D. C. l
Please send FREE copy of “How to Reach the Top in TV l

Servicing.” I understand no salesman will call. l
..................................... Age. ...oee. :

AQArO8S o oo e eee e eeemaeiasins n :
(031 17 B S e Zone. ... State ........... s |
ACCREDITED_ME_I!BEL%TEN& PBME_ST&DY_CO_U-N.CL S _J
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| Radio-Electronics |

Formerly RADIO-CRAFT m Incorporating SHORT WAVE CRAFT m TELEVISION NEWS ® RADIO & TELEVISION

EDITORIAL
31 The U. S. A. at Bay—Hugo Gernsback ON THE COVER—

(Story on page 102)

T EST I N STR U M EN TS This is one collision that won't

take place. The gadget on

+#32 The Vtvin—Its Care and Repair—Rhys Samuel the right is an electronic
35 Add a Tuner Test to Your Field-Strength Meter—R. M. Centerville light-triggered  relay  that
36 Extended-Range Audio Oscillator—-L. B. Hedge stops the train whenever the

intersection is blocked.

Color original by James A.

RA D I O McRoberts

40 Monitoring the Russian Satellite—Robert F. Scott —
42 Transistor and Hybrid Auto Radios, Part II-Jack Darr

144 Tracking the U, S, Satellite—Jordan McQuay
46 Ac-Dc Power Supply—Ceorge P. Pearce

AUDIO—HIGH FIDELITY

47 Phono Preamp Compensates for Cable Capacitance—G. Franklin Mont-
gomery
+#49  Hi-Fi Pickup Arms, Part I—Julian D. Hirsch
52 Multi-Channel Electronic Crossovers—Norman H. Crowhurst -
56 Tube Data and Amplifier Design, Part II—Herbert Ravenswood Huga Gerns‘gﬂﬁ R
130 New Records—Monitor M. Harvey Gernsback
il ... Edvtorial Director
Fred Shunaman

T E LE\/.l S l O N .................... <Managing Editor

Robert F. Scott

58  Color Installation Problems—Robert G. Middleton S 1 AR LR
78 Television Hearing Aid—Joseph Cozzo Lafry Stackler ARl
80 Understanding Auxiliary TV Circuits, Part I—Charles J. Garrett (. uean
82 Two-in-One Proposition—H. J. Miller ~~  hwes R Al e e
84 TV Service Clinjc—Conducted by Robert G. Middleton m’”_t_f_' “‘#}Imf:,, Psagibait
98 Do You Do a Maximum or Minimum Job—Art Margolis Ellzabeth Stalcup

...Froduction Mansgar

Calliy Coccoaza

.......... Advertising Produciion
ELECTRO NI CS Wm. Lyon McLavghlin
Tech, llivatréton Director

102 Relay Averts Toyland Tragedy (Cover Feature)—James A. McRoberts ol ERrlich

7106 Binary Photographic Timer—Alyin F. Rvmsha -k e T Art Director
108 More About Transistor Types, Part II-Paul Penfield, Jr. Feod Neinast L
112 Using Neon Lamps—A. R. Clawson L ke
oo fenpral Manager
ANNUAL INDEX 122 New Tubes and Jahn 1. Lamsan
150 Vol. XXVIII, January Semiconductors i m_' it wet el
through December, 1957 128 Patents . Aliguin K
148 Books & 118 Radio-Electronic Circuits .ﬂ.darn]&:mt:l cr
142 Business and People 145 Technical Literature Diractor, Newsstand Sates
147 Corrections 126 Technicians’ News Fakert Fallath
16 Correspondence 133 Technotes e Frariutlns-Manmpee
136  New Devices 116 Try This One
6 News Briefs 127 35 Years Ago P
[ NEXT MONTH: SERVICING TRANSISTOR AUTO RADIOS L] NEW A ‘e paid Circulation
L AMPLIFIER USES KT88'S ® ALL-TRANSISTOR DIRECT-READING AF METER S

Associate Member Institute of High Fidelity Mirs., Inc.

RADIO-ELECTRONICS, Decenmiber, 1937, Vol. XXVIIi, No. 12. TPublished monthly at Mt. Morris, 111., by Gernshack Publications, [Ane. Second-class mail privileges authorized
at Mt Morris, Il Copyright 1957 by Gernshack Publications, fne. Al rights reserved under Universal, International and Pan-American Copyright Conventions. .
SUBSCRIPTION RATES: U. S., U. S. possessions and Canada, $4.00 for one_ year: $7.00 for two vears; $9.00 for three years: single copies 35c, Pan-American countries $4.50
for one year; $8.00 for two years; $10.50 for three years. All other countries $5.00 a year; $9.00 for two years; $12.00 for three years. . .

SUBSCRIPTIONS: Address correspondence to Radio-Klectronics, Subscription Dept., 404 N. Wesley Ave., Mt. Morris, 1., or 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. . _ back
GERNSBACK PUBLICATIONS, INC. Executive Editorial and Advertising Offices, 154 West 14th St., New York 11, N. Y. Telephone Algonquin 5-7755. Hugo Gernsback,
Chairman of the Board; :\;ﬂ Harvey Gernsback, President; G. Aliquo, Secretary.

BRANCH ADVERTISING OFFICES and FOREIGN AGENTS listed on page 163. . M
POSTMASTER: If undeliverable, send Form 3578 to: RADIO-ELECTRONICS, 154 West 14th St., New York 11, N. Y, *“Trademark registered U. 8. Pat. Office.
4 RADIO-ELECTRONICS

www americanradiohistorvy com


www.americanradiohistory.com

-a

YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

o Parts to build a modern TV set, including
all tubes plus a large screen Picture Tube

o Parts to build a powerful Superhet Receiver,

standard broadcast and short wave

o Parts to conduct many experiments and build

Continuity Checker, RF Ocillator, TV Circuits, ‘ et : 19 BIG KITS

Audio Oscillator, TRF Receiver, Signal Generator

¢ A Valuable Professional Multitester

VISION

YOURS TO KEEP

—
>

. RADIO, FM AND AM

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

. TELEVISION, INCLUDING COLOR TV

1

2

3. INDUSTRIAL ELECTRONICS

4. SOUND RECORDING AND HI FIDELITY

5. PREPARATION FOR FCC LICENSE
6. AUTOMATION

7. RADAR AND MICRO WAVES

8. COMMUNICATIONS

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! — many other maierials and services
You can build a secure future for vourself if you get into Elec. — consultation privilege with our
tronics NOW! Today’s shortage of trained technicians creates [\ onn “Service. EVERYTHING
tremendous opportunities. National Schools Shop-Method trained  YOU NEED for outstanding success

qualified staff, and Graduate Em-

technicians are in constant and growing demand for high-pay jobs in Electronics.
in Broadcasting and Communications, Electronic Research, Serv-
icing and Repair, and many other branches.

Let National Schools, a Resident
Technical School for over 50 years
train you for today's unlimited op-
portunities in electronics! Our Shop
Method trains you to be a MASTER-
TECHNICIAN. Completely up to
date, developed by experienced in-
structors and engineers, your Tele-
rama Course will teach vou all phases
of the industry quickly, clearly and
correctly. You can master the most
modern projects, such as Color TV,
printed circuits — even prepare for
IFCC License without taking a special

Fully illustrated ““Career” Book in

course. You can handle sales, servic-
ing. manufacturing, or make good ish to
money in your own business. SEND " vok“e:iasenl
FOR FACTS TODAY'! our )

EARN AS YOU LEARN. Many of our
students earn their entire tuition and
more in Spare Time jobs we show
them how to do while learning.

YOU GET EVERYTHING YOU NEED —
Clear, profusely illustrated lessons,
shop-tested manuals, modern circuit
diagrams, practical job projects — all
the valuable equipment shown above

TECHNICAL TRACE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA

'6!' FAST SERVICE_ MAILNOW TO

"= FREE! T1v-Radio-Electronics. PLUS actual sample ! NATIONAL SCHOOLS, DEPT.RG-127

lesson—yours at no cost, no obligation.
CLIP COUPON NOW . .. MAIL IT TODAY!

4000 S. FIGUEROA ST
LOS ANGELES 37, CALIF.

Rush free TV-Radio "Opportunity” Book and sample
lesson. No salesman will call.

!

APPROVED FOR G.1, TRAINING NAME AGE.

4000 S. FIGUEROA ST, LOS ANGELES 37, CALIF.

I
I
I
I
/
i I
NATIONAL SCHOOLS - :
CITY. ZONE .STATE
' [0 Check it interested ONLY in Resident School training at Los Angeles. @
| VETERANS. Give date of Discharge
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Keep your customers sold on you! Use
the exact same tubes leading inde-
pendent set makers specify. Tell your
supplier you'd rather have Tung-Sol
Tubes.
Tung-Sol Electric Inc., Newark 4, N. J.

OTUNG-SOL

MAGIC MIRROR ALUMINIZED
- PICTURE TUBES

RECEIVING TUBES

n

Miniature Seated Beam Signal Radio and
Lamps Headlamps Flashets TV Tubes
& «

B N .

" -

N Alpsunized . Special Semiconductor -
" Purpose Tubes Products a

Fiture Tubes

s

gt 2

8 : ‘ i Bet
£ v Zf;

b B

: BJE S 8,

Briefs

@ = =

R
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STEREOPHONY as the dominant trend
in the audio-radio field was evidenced
at the Annual Audio Engineering So-
ciety Convention and High Fidelity
Show held in New York City early in
October. One complete session of the
convention (Friday afternoon, Oct. 11)
was devoted to stereophonic sound, high-
lighted by the demonstration of the
Westrex dises. (See page 8.) Part of
another session dealt with stereo FM
transmission.

At the show, the dominance of stereo
was even more pronounced. In addition
to the manufacturers exhibiting stereo
equipment, the majority of exhibitors
demonstrating amplifiers, speakers or
other apparatus used a stereophonic
setup. Unfortunately the extremely high
volume levels traditional at audio shows
masked out the stereophonic effect in
most cases, but could not conceal the
conviction of the manufacturers that
stereophony is the next big thing in the
audio field. Some expressed the fear
that the prospect of stereophonic discs
might have a deterring effect on stereo
tape similar to that color television is
alleged to have had on the sale of black-
and-white TV receivers but an equally
large group insisted that disc and tape
would help each other to promote stereo.
PHONE CABLE TO HAWAII, the worlds
longest and deepest, provides 36
circuits between the United States
mainland and the island of Oahu, where
804 of Hawaiian telephones are lo-
cated. The distance between cable
terminal points is 2,400 miles. At
some places the cable is 3% miles below
the surface of the Pacific Ocean. The
cable was built by American Telephone
& Telegraph’s Long Lines Department
and the Hawaiian Telephone Co.

Amplifiers, needed to boost the
strength of signals when they reach
the fading point along the cable, were
developed by Bell Telephone Labora-
tories. They are built into the cable
at 44-mile intervals and are designed
to withstand the pressures encountered
on the ocean floor. They amplify voice
currents 1 million times and are ex-
pected to operate without attention for
at least 20 years.

It is now possible for operators on
both the mainland and the island to
dial directly, rapidly completing calls
that span the Pacific.

TV SERVICING IN 1966 will be a vastly
larger field than today, according to a
recent survey made by Frank W,
Mansfield, Sylvania’s marketing re-
search director. He shows a dollar
volume of $447 million in 1948, $2.55

www americanradiohistorvy com

billion in 1957 and an expected $3.97
billion by 1966.

An interesting sidelight is the pre-
dicted drop in number and total value
of receiving tubes. This is due to the
increased use of transistors and the
expected reduced price of tubes be-
cause of competition from transistors.

Mansfield’s survey is based on six
service calls a year for color TV sets,
three a year for black-and-white sets,
one a year for home radios and 0.5 a
year for auto radios. Growth in the
number of TV sets is also expected.
Color sets from 160,000 now to 18,840,-
000 in 1966, and black-and-white sets
from 42,580,000 now to 53,760,000, The
number of service technicians for this
year is listed as 132,970. Predicted
growth at a rate of 5% per year should
bring this to 206,640 by the beginning
of 1966.

Calendar of Events

1957 Eastern Joint Computer Conference,
Dec. 9-13, Sheraton-Park Hotel, Washington,
D, C

El1A Conference on Maintainahility of Elec-
tronic Equipment, Dec. 18-19, University of
Southern California, Los Angeles, Calif,
Fourth National Symposium on Reliability
and Quality Control, Jan. 6-8, Statler Hotel,
Washington, D. C.

Second EIA (RETMA) Conference on Auto-
mation, Jan. 22-24, Arizona State College,
Tempe, Ariz.

THYRISTOR, a new high-frequency
switching transistor, can switch sub-
stantial currents from one circuit to
another in periods as short as 1/50,000-
000 second. It is switched from on to
off and vice versa by applying low
energy pulses of the proper polarity
to the base circuit. Announced by Dr.
Irving Wolff, vice president of RCA’s
research department, it is described as
a modified alloy-junction transistor. A
novel feature is a new form of col-
lector contact which makes the high-
speed switching action possible, The
Thyristor may be operated as either a
bistable switching element or a more
conventional high-frequency transistor,
either in switching or amplifying cir-
cuits. The device is still under de-
velopment and is not yet commercially
available.

Similar units announced by Philco
are a new class of field-accelerated
transistors made possible by a Micro
Alloy Diffused-Base Transistor
(MADT) process. MADT’s are avail-
able in various voltage and frequency
specifications for use in transistorized
equipment through the entire vhf and
part of the uhf spectrum. These tran-
sistors feature a maximum frequency
of 250 to 1,000 me. Typical gain is 10 db

RADIO-ELECTRONICS
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AR | AN INDEX

BETTER JOB,

A BRIGHTER’
FUTURE

i

® LET DcVRY TECH PREPARE YOU IN _

SPARE TIME AT HOME AS AN

Electronics

ELECTRONICS | amws
TECHNICIAN

NO PREVIOUS TECHNICAL EXPERIENCE
OR ADVANCED EDUCATION NEEDED!

Laborers and bookkeepers, store clerks, shop men, farm- Communications
ers, salesmen — men of nearly every calling — have taken the
DeVry Tech program and today have good jobs or service
shops of their own in Electronics. You don’t have to quit your
present job. If you are 17 to 55, see how you may get your-
self ready for a future in the fast-growing Electronics field. 3

Whether you prepare at home or in our well-equipped I 'nd““"f’l
Chicago or Toronto Laboratories, you get sound, basic training Electronics
in both principles and practice. At home, you use educational
movies. You build actual circuits and test equipment. You read
simple directions, follow clear illustrations. When you finish,
you are prepared to step into a good job in an excitingly
different field. You may even start a service shop of your own.
Mail coupon for free facts today.

Guided
Missiles

Television

Micro-Waves

Computers

Avtomation
Electronics

Live-Wire Employment Service Draft Age? ::

Puts you in touch with job We have valuable information

opportunities—or helps you for every man of draft age; so &
toward a better position in if you are subject to military i
the plant where you are service, be sure to
now employed. check the coupon.

A SAMPLE LESSON
See for yourself how DeVry Tech trains
you for real opportunities in Electronics.
We'll also give you o free copy of an

Remote Control
Systems

Broadcasting

Your Own
Service Shop

MAIL TODAY FOR FREE FACTS

interesting booklet, "'Electronics and YOU.”

“One of North America’s Foremost Electronics Training Centers”

Aceredited Memb DeVry Technical Institute i
i, =" 4141 Belmont Ave., Chicago 41, Ill., Dept. RE-12-N 1

Home Study Council Please give me a FREE Sample Lesson and your booklet,
“‘Electronics and YOU.” |
q‘“;“'{ q : NAME AGE 1
" Please print '

DEVRY TECHNICAL INSTITUTE i [
E £ CiTY ZONE STATE I
CHICAGO 41, ILLINOIS ‘ D Check here if subject to military training.

FORMERLY i j #1090 DeVry Tech’s Conadian Training Centar is located at !

DeFOREST’S TRAINING, INC. ™ d 626 Roselawn Avenue, Toronto 12, Ontaric
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BRAND

ferro-sheen
recording
tape

® [
irish
ferro-sheen
recording

tape

® [«
irish
ferro-sheen
recording

tape:

-en n rec
Piarahs N
.II?*:’-j_.rF_'!_u!:TJ. >

'-!'y-'— iy .:.:-.I ,"i',;'

s P _
...gives you better highs.. better lows...
better sound all around! Saves your tape
recorder, too — because the irish FERRO-
SHEEN process results in smoother tape
...tape that can’t sand down your mag-
netic heads or shed oxide powder into your
machine. Price? Same as ordinary tape!

Available wherever quality tape is sold.
ORRadio Industries, Inc., Opelika, Alabama

Export: Morhan Exporting Corp., New York,N. Y.
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario

NEWS BRIEFS (Continved)

at 200 me, more than 16 db at 100.

A logical outgrowth of MADT is the
development of a super-high-speed
switch, Engineers now discuss switch-
ing time in light feet instead of usecs.
Typically the MADT will switch on or
off in 10 light feet.
was given for these transistors nor
was unit price revealed. The unit is
now in production.

STEREO DISC RECORDS were demon-
strated by two companies during the
recent Audio Engineering Society
convention in New York City. Westrex,
a subsidiary of Western Electric Co.,
demonstrated one system at the con-
vention. The other, not shown at the

{ convention itself, was demonstrated by

London Records at an outside location.
Opinion seemed to favor the London
demonstration, though conditions sur-
rounding the Westrex audition caused
some to wonder if the records might
not be somewhat better than circum-
stances permitted them to sound.

The London system—originated in

| England by London’s parent company

(British) Decca Records — combines

| vertical (hill-and-dale) and lateral re-

cording. Vertical motion of the stylus
produces one of the stereophonic chan-
nels, while lateral motion produces the
other. The American system records
the two channels on opposite sides of
a 45° groove. Thus each of the two
stereophonic signals is a combination

of vertical and lateral movement of
the styvlus.
It was generally understood that

manufacturers were ready to agree on

a single standard before beginning to
mass-produce records. Once agreement
on the system to be used is reached
there need be little delay in putting
stereophonic dises and cartridges on the
market. The would-be stereophonic Iis-

| tener could use his own pickup arm and

turntable, and his amplifier-speaker
system would furnish the sound for

{ one channel. It would then be necessary

to obtain only one additional preamp,
amplifier and speaker system, which
many feel need not be of the extreme
quality required
true high-fidelity system.

5 NEW TV STATIONS since our last list-
ing add to the bumper crop this fall:
KOAC-TV, Corvallis, Ore. 7

WPTA, Roanoke, Ind. . 21
WTIC-TV, Hartford, Conn. .G
KETV, Omaha, Neb. 7
WHYY-TV, Philadelphia, Pa. .35
New call letters were chosen by:
| WLOF-TV, Orlando, Fla. e 9
(formerly WTLO)
KSOO-TV, Sioux Falls, S. D. 13

formerly KSOO)
There are now 513 operating U.S.
stations (422 vhf and 91 uhf), 27 of
which are noncommerecial (6 uhf).

Canada’s list of TV stations has
grown to 44 with:
CHAT-TV, Medicine Hat, Alta. 6
CHBC-TV, Kelowna, B.C. . 3

Viewers should note that CHBC-'i‘V
(Continued on page 12)

www americanradiohistorvy com

No type number |

in a single-channel |

17 WATTS

PUSH-PULL POWER
at 300V.B+

with a pair of
MINIATURE tubes

Amperex
EL84,/6BQ5

LOW-DISTORT ON,
HIGH-GAIN POWER PENTODE

¢ True pentode characteristics for low
distortion and high peak power.

o High gain and sensitivity resulting
in reduced driver stage distortion.

® 12 watts plate dissipation in a
miniature envelope.

@ At 300 volts, capable of 17 watts
at 4% distorticn (without feedback)
in Class AB push-pull pairs.

® 5.7 watts output at 10% harmonic
distortion (without feedback)
as a single-ended output stage.

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:

6CAT/EL34  High-power pentode; 100 W PP
EFB6/6267 Low-noise high-u pentode
ECCB1/12AT7 Low-noise medium-u dual triode
ECCB82/12AUT Low-noise fow-u dual triode
ECCB83/12AXT Low-noise high-u dual triode
ECCB85/6AQ8 High-y duol triode for FM tuners
GZ34/5AR4
EZ280/6V4
EZ81/6CA4
At All Leading Electronic
Parts Distributors

Cathode-type rectifier; 250 ma.
9-pin rectifier; cathode; 90 ma.
9-pin rectifier; cathode; 150 ma.

2\

Amperex 4

ELECTRONIC CORP.
230 Duffy Ave., Hicksville, Long Island, N.Y.

RADIO-ELECTRONICS
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75% CATALOG
404 pacts

“«;ﬂ ALLIED'S

the only COMPLETE catalog
for everything in electronics

Get ALLIED’s 1958 Catalog—it’s
complete, up-to-date — 404 pages
packed with the world’s largest selec-
tion of quality electronic ejuipment
at lowest, money-saving prices. Get
every buying advantage at ALLIED:
fastest shipment, expert personal
help, lowest prices, guaranteed
satisfaction...

Latest Hi-Fi Systems and
Components

s Money-Saving, Build-Your-
Own KNIGHT-KITS

e Recorders and Supplies

EASY-PAY
TERMS:

Only 10% down,
up to 18 months
to pay. Available
on orders over $435.
Fast handling—
no red tape.

e Public Address Systems and
Accessories

e TV Tubes, Antennas and
-~ Accessories

o Amateur Receivers,
Transmitters, Station Gear

o Test & Lab Instruments

o Specialized Industrial
Electronic Equipment

R Rag, SEH AR

e Huge Listings of Paris, Tubes,

i i ’ ’ k
featuring: Transistors, Tools, Books

ALLIED’'S money-saving knight-kits:
Finest electronic equipment in money-saving kit form.
Over 50 quality kits available—Hi-Fi amplifier, tuner
and speaker kits, Hobby Kkits, Test Instruments, Ham
kits (see our KNIGHT-KIT values elsewhere in this pub-
lication). ALLIED KNIGHT-KITS are easiest to build and
they SAVE YOU MORE.

EVERYTHING IN HI-FI

World’s largest selection of quality Hi-.Fi com- send for the leading 1
ponents and complete music systems—available for E
2 [ ]

Rt

e

electronic supply guide

immediate shipment from stock. Save on exclusive
ALLIED-Recommended complete systems. Own the
best in Hi-Fi for less! ALLIED RADIO CORP. Dept. 2-M7

100 N. Western Ave., Chicago 80, IIl.

R RS

[0 send FREE 404-Page 1958 ALLIED Catalog

-* |
|

OMBW\% i Name
|

Address

ALLIED RADIO

World's Largest Electronic Supply House

City. Zone. State.

o bu
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1 the best color TV picture

the growth of color TV means an even greater demand for
CDR Rotors for pin-point accuracy of antenna direction.

2  a better picture on more stations

CDR Rotors add to the pleasure of TV viewing because
they line up the antenna perfectly with the transmitted

TV signal giving a BETTER picture . . . and making it
possible to bring in MORE stations.

tested and proven dependable

thousands and thousands of CDR Rotors have proven
their dependability over years of unfailing performance
in installations everywhere in the nation. Quality

and engineering you know you can count on.

4 pre-sold to your customers

the greatest coverage and concentration of full minute
spot announcements on leading TV stations is
working for YOU . . . pre-selling your customers.

5  the complete line

a model for every rieed . . . for every application. CDR Rotors
make it possible for you to give your customer exactly
what is needed . . . the right CDR Rotor for the right job.

SOUTH PLAINFIELD. N J. w‘i CLEVELAND 13, OHIO

10 RADIO.ELECTRONICS
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Here Is Your

we Guara ntee Guarantee

To Train and Coach You At Home In If you fail to pass vour Com-

Spare Time Until You Get mercial License cxam after
completing our course, we

° guarantee to continue your

Your Fcc Llcense training without additional
cost of any kind, until you

successfully obtain your Com-

If you have had any practical experience—Ama-

teur, Army, Navy, Radio repair, or experimenting. mercial License.

Effective Job Finding Service Helps CIRE Trainees

EFFECTIVE Get Better Jobs

JOB FINDING

Chief Engineer Test Engineer
Si -olli cith Cleveiand ins | have re- <1 inf t T 21 1
SERVICE HELPS CIRE coived M Tt Elina licenns. served M trabmmitier o posiibh as Teat Fninesr with Melpar Inc. (Sub:
engineer and am now Chief Fngineer of Station WAIN. sidiary of Westlnghouse). A substantlal salaay in se
{ wl‘:o hl?x‘? "xu;\go;gmll;;t‘;f“\v ntv‘ Sfxvl)ces‘;lxatlon Thanks wis ‘(molvled nN\ (llre‘v'e]l'md '?f#".}‘.'e ()1 )l\“‘:ll’(:g 1 ed
» g this p a ma o .
TRA|NEES GET o w I’ Le\ffs M. A(«Zns Columbia. Ky. T qu‘B‘ow‘l }f,)'ul::;l\elt\ ’:n‘]q Church. Va.
Airlines
BETTER JOBS In a vear and a half. he received his first class FCC License. He is conlmumg his training with Clevelund
institute, Tiis Roal is much higher than his present position with Eastern Airlines, so he is ndding technical
‘know-how' to his practical experience Bob Tnnmpeun, Nashville 14. Tennessee
' .
HERE'S PROOF Here's Proof FCC Licenses Are Often Secured
. .
FCC LICENSES In A Few Hours With Our Coaching
ARE OFTEN SECURED Name and Address License Time
John H. Johnson, Boise City, Okla. 1st 20 weeks
IN A FEW HOURS Prentice Harrison, Lewes, Delaware 1st 27 weeks
E. Evey, Ottawa, Kansas 2nd 24 weeks
WITH OUR W y '
J. A. Niedeck, Bethlehem, Pa. 2nd 8 weeks
COACHING Gerald J. Collier, Columbus, Ohio 2nd 16 weeks
Employers Make Job Offers Like These Ours is the only home study course
To O Graduat E Month which supplies FCC-type examina-
EMPLOYERS o Our Graduates kvery Mon tions with all lessons and final tests.
Broadcast Station in Illinois: ""We are in need of an engi- .
MAKE JOB OFFERS neer with a first class phone license, preferably a student of Your FCC Ticket
Clheveland Institute of Radio Electronics; 40 hour week plus is recognized by
8 hours overtime."
employers as proof
LIKE THESE TO OUR West Coast Manufacturer: ""We are currenfly in need of P Z’f your P
men with electronics training or experience in radar mainte- A .
GRADUATES EVERY nance. We would appreciate your referral of interested per- technical ability
sons to us.
MONTH Accredited by the National -

Cleveland Institute of Radio Electronics ‘Home stuay Councit
Desk RE-12, 4900 Euclid Bldg., Cleveland 3, Ohio

E YT R R R R R R R R R R R R P R R R R B NN EN N N N |

N

Please send Free Buoklets prepared 1o help me get ahead in Electronics

I have had training or experlence in Electrontes as indicated below:

O Military Amateur Radio 1 Telephone Company
0 Radio-TY Servicing Broadcusting O Other .

O Manufacturing 1 Home Experimenting

In what Lranch of Electronics are vou interested?

Name. - Age Aditress

City .Zone State
Special Tuition Rates to Members of Armed Forces RE-12 I
ST P rE ey R NN BN B N B N N _ N _N_N_§B_N_§B_N_N_JN [}

Act Now!
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Model §83 — 3 speed
Model $54 — 4 speed
2-pole motor

Model RM 4
Single speed
4-pole motor

R T T

#500000000000000000000000¢

® Why do America’s leading O.E.M.’s
specify GI phonomotors? Because they
know that fine tone quality depends on
a quiet, vibration-free power unit. No
other line can match GI’s record of
dependability . .. and none can offer the
convenience of a complete selection of

models from a single source. When
QUALITY counts, you can...

RELY on GI

“A Complete Line from a Single Source”

Madel DR
2-speed
4-pole motor

00.00000000'T}oooooooooooo

D 000000000000000000000000000000000000000R00000000080

.

Model BX “4f"
Battery Operated
3-speed motor

(45, 33%;, 1624 R.P.M.)

Model AX
Single speed
2-pole motor

Model DSS
3-speed, 4-pole motor

COOQ0.00..o.ooo.o.o.ooo000000000‘0000000oo.o.nocoo.oc..o“'.ol--

9000000000000 0000000

Write for complete specifications and quantity
price quotations today!

the GENERAL INDUSTRIES co.

DEPT. GR ¢ ELYRIA, OHIO

Model D-10, 4-pole, shaded
pole A.C. induction type for
tape, wire, or disc recorders

900000000000 00000000000008

What the future holds l;r you
in Radio-Electronics

Direct-Reading Audio Frequency Meter
New Amplifier with KT-88 Tubes

Tricky Circuits in TY

Common Fallacies in Color TY Servicing
Tiny-Tran—A Real Pocket Radio

Placing Speakers for Stereo Reproduction
The Strange World of Color Vision

and newsstands.

SUBSCRIPTION RATES

| year $4.00 2 years $7.00

www.americanradiohistorv.com

|
The JANUARY issue of RADIO - ELECTRONICS goes
on sale December 24 at all better parts distributors

3 years $9.00 |
RADIO-ELECTRONICS, 154 West 14th Street, New York 11, N. Y.

NEWS BRIEFS (Cantinued fram page 8)

has two satellites, CHBC-TV-1 on chan-
nel 13 in Penticton, and CHBC-TV-2 on
channel 7 in Vernon.

AJEE EDUCATION MEDAL has been
awarded to Dr. William L. Everitt,
dean of the College of Engineering at
the University of Illinois, for outstand-
ing service as a teacher in electrical
engineering. He received the medal
at the Fall General Meeting of the
American Institute of Electrical Engi-
neers in Chicago.

Dr. Everitt has devoted most of his
life to education, except for two years
as engineer in charge of PBX (Public
Board Exchange) development for the
North Electric Manufacturing Co. He
is noted for inventions in the fields of
automatic telephony, radio altimeters
for aireraft, directional antenna Sys-
tems, speech compression and radio
tuning systems.

8-RPM RECORD PLAYS 10 HOURS. Speak-
ing before the Audio Engineering So-
ciety at its convention at the Hotel
New Yorker, New York City, Dr. Peter
Goldmark, president of CBS labora-
tories, announced the new speed. He
said that a 7-inch record plays for 4
hours while a 12-inch record would
play for 10.

Dr. Golmark pointed out that reduc-
ing speed from 33% to 16 rpm reduced
the average surface noise by 4 db. The
speed reduction from 16 to 8 rpm cuts
surface noise by another 3 db.

The 8-rpm record does lose some
high-frequency  response but, for
speech, a 5,000-cycle maximum fre-
quency gives adequate reproduction.

It was noted that research on the
8-rpm speed was performed with the
cooperation of the American Founda-
tion for the Blind and the Library of
Congress.

RADIO LIBRARY FOR THE BLIND, spon-
sored by the South East Amateur
Radio Club, Inc., 11519 Parkview Ave.,
Cleveland, Ohio, is now in operation.
Among the library’s services, mailed
free to and from the borrower, arve:
electronies literature in manuscript
form in braille; circulating copies of
the Braille Technical Press; electron-
ics literature recorded on tape; monthly
tape featuring articles from major
electronics magazines.

ULTRA-MAGNIFIER quadruples the en-
larging power of RCA’s model EMU-3
electron microscope. The new device
enables the electron microscope to en-
large specimens as much as 200,000
times, compared to its present power
of 50,000. This coupled with photo-
graphic enlargement permits magnifi-
cations as great as 1,000,000 times. The
increased enlarging power is made pos-
sible primarily by a newly developed
intermediate lens polepiece which
focuses the microscope’s electron beam
The ultra-magnifier kit is made up of
the new lens polepiece and an electronic
control unit which includes a nine-step
switch to vary magnification over the
new high range. END

RADIO-ELECTRONICS


www.americanradiohistory.com

s

#“:r"‘t""'.' SRR
P

i it =k

| BOTRONIOS.

This is a brand new edition of the
book which has launched thousands
of men on good-paying careers in
radio-tv-electronics.

It brings you completely up to date—
answers important questions on new-
est career developments in electronics,
including Radar, Guided Missiles,
Servomechanisms, Computers, as well
as Aeronautical Electronics, Broad-
casting (AM, FM, TV), Military,
Navy and CAA Electronics, Commu-
nications and Electronics Manufac-
turing.

This book, “Your Future in the New
World of Elecironics,” also shows you
how CREI Home Study leads the way
to greater earnings in the booming
electronics world.

However, CREI does not promise you
a “snap.” With an accredited techni-
cal school such as this you must study
to convert your ambition into techni-
cal knowledge you can sell in the
fabulous Eleclronics market.

Since its founding in 1927, CREI has
provided thousands of professional
electronics men with technical educa-
tions. During World War II, CREI
trained thousands for the Armed
Services. Leading firms choose CREI
courses for group training in elec-
tronics, at company expense, among
them United Air Lines, Canadian
Broadcasting Corporation, Trans-
Canada Airlines, Douglas Aircraft
Co., Glenn L. Martin Co., Columbia
Broadcasting System, All-American
Cables and Radio, Inc., Gates Radio
Co., Canadair Ltd., Federal Electric
Corp., and U. S. Information Agency.
CREI courses are prepared by recog-
nized experts, in a practical, easily
understood manner.. You get the
benefit of time-tested study assign-
ments under the personal supervision
of a CREI staff instructor. This is ac-
complished on your own time, during
hours selected by you, and controlled
by your own will power. This com-

DECEMBER, 1957

The data that Launched
Thousands of Careers
18 yours FREE

Tells how you can be successful

in RADIO-TV-ELECTRONICS
Send for Your Free Copy Today!

plete training is the reason that grad-
uates find their CREI diplomas keys-
to-success in radio, TV and Electron-
ics. CREI alumni hold top positions
in America’s leading firms. At your
service is the CREI Placement Bu-
reau, which finds positions for ad-
vanced students and graduates. Al-
though CREI does not guarantee
jobs, requests for personnel far ex-
ceed current supply. Now is the time
of decision for you. Luck will not

TRECHNICIANS - i

| Gyowing Peninzala A ;
\N {)12:1:1;:4 for: put - claes :E::-kl
i Ig;;oiﬁr.'-'Eech-:':'m’lnl}s tu‘ng"in __
| trome ECRE engineering o |
1l;deve'lo pment of NEW D
i Only those with fe ]
Al cqual training :\:cigl B o
mlnmm_ﬁ Egn::?nﬁidmed, "[’{;:
a o qualified spPH-.
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Please send me your course outline and FREE lllustrated
Booklet ""Your Future in the New World of Electronics' . . .
describing opportunities and CREI home study courses in
Practical Electronic Engineering Technology

CHECK l[:] Electronic Engineering Technology
[0 Broadcast (AM,FM,TV) Engineering Technology
GREATEST ({1 Aeronautical Electronic Engineering Technology

FIELD OF

o has it Ty

CREI 01'!

propel you forward unless it finds you
trained. Contacts won’t budge you an
inch unless you have the skill to back
them up. The answer is: Technical
Training . . . and willingness to learn.
Together they - will bring you in-
creased earnings in this new Age of
Electronics. Fill out the coupon below
and mail it now. We'll promptly send
you your free copy of “Your Future
in the New World of Electronics.”
The rest—your future—is up to you!

CRE! also offers Residence Training at
same high technical level in Washing-
ton, D.C. Classes start aof regular in-
tervals. Qualified residence school
graduates earn degree ''Associote in
Applied Science."” Check coupon if
you prefer residence study

VETERANS: If eligible for training
under the new G.lI. Bill of Rights,
check the coupon for full information.

Industry Calis for CREI
training By Name . ..
SO SHOULD YOU!

< Here you see an actual help
wanted ad from the San Fran-
cisco Ewxaminer, one of many
which specify “CREI or equal”
training. This shows that indus-
try approves CREI training,
even insists on it.

FILL OUT AND MAIL TODAY—BEFORE YOU FORGET IT!

CAPITOL RADIO ENGINEERING INSTITUTE

Dept. 1412-D, 3224 16th St., N.W., Washington 10, D.C. l
ECPD Accredited Technical Institute Curricula—Founded 1927 )

To help us answer your re-
quest intelligently, please
give the following infor-
mation:

EMPLOYED
8Y.

TYPE OF
PRESENT WORK

SCHOOL
BACKGROUND.....irrns =

INTEREST [ Television Engineering Technology ELECTRONICS

EXPERIENCE.....cnimceeinsiernases

NBME..oriiiceeicceienrcrire ettt eessresereneios ALt iirrsaraes
IN WHAT BRANCH OF

SHEET cerrrrieerier et eeen ettt e rn s ELECTRONICS ARE YOU
MOST INTERESTED?

Gty Zone............ State....coeveenne.

L CHECK: [J Home Study [ Residence School {7 Veteran N
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NEW 12" PRECISION TURNTABLE
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OUTSTANDING FEATURES

Four speeds, each with +3% speed
adjustment. Built-in illuminated
strobe disk for all speeds. Built-in
level bubble and leveling screws.
Precision 4-pole motor, extra-com-
pliant belt-drive and idler system
plus exclusive Thorens Roto-Drive
principle, provide complete vibration
isolation, absolutely constant speed.
Provision for easily changing arms
without leaving unsightly perma.
nent marks:—just replace low-cost
arm mounting board, available for
12" or 16” arms in various finishes.
Easy to mount, the TD-124 requires
only 234" clearance below mount-
ing board. Furnished with attached
line cord, shielded cable and solder
plate.

i A B B B ENEENEEENEKE:

&
&

o,

R A N B B N N ¥

Gyro-like Roto-Drive gives new Thorens TD-124 absolute speed uniformity.
Heavier than 16-inch turntables, yet it starts, stops in less than 2/3 turn!

How to get the heaviest possible turntable for smooth, absclutely quiet operation
without sacrificing fast starts and stops.

That’s the problem Thorens engineers faced when they set out to build the
best four-speed, 12-inch, hi-fi turntable money can buy. You’ll be amazed at the
simplicity of their solution.

The new TD-124 really has two turntables in one: (1) a heavy 10-1b. rim-con-
centrated, cast-iron flywheel (outweighs 16” aluminum turntables) (2) a light
aluminum cover, or turntable proper. An exclusive, Thorens-originated clutch
couples or decouples the light aluminum table to the heavy flywheel for instant
starts and stops. What's more, the Thorens double turntable system gives you the
weight of a cast-iron table (3 times as heavy as aluminum) without danger of
attracting any pickup magnet. And with this unique construction, your pickup gets
magnetic shielding from motor or transformer hum fields by the iron turntable.

Ask your hi-fi dealer to show you the Therens TD-124. Better yet, arrange to
hear one of those critical, slow piano records on the TD-124. If you don’t know
who your dealer is, write Thorens Company, Dept. E12.7, New Hyde Park, N. Y. 79

HOI tEN ; SWISS MADE PRODUCTS

HI-FI COMPONENTS - LIGHTERS - SPRING-FOWERED SHAVERS - MUSIC BOXES

RADIO-ELECTRONICS
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HOW WOULD YOU LIKE TO BREAK INTO
ENGINEERING STARTING NEXT MONTH?

Your start in Engineering could mean higher

pay, more interesting
advancement. Here’s

A career in Engineering may be closer than
you think, whatever your age or education or
present job.

You know about the tremendous demand for
engineers and technicians. But do you know
how easy it is to get the training that will
qualify you for this vital work, and how
quickly you can advance?

First Step Wins Job Consideration

The moment you enroll for a course in
Engineering you're in a position to change
your job. I.C.S. Engineering Courses. for ex-
ample. start you off with Basic Mathematics
and Drafting. Most employers are quick to
accept men who start technical training.

Your Advancement Is Rapid

Your interest, your determination, your will-
ingness to spend free hours improving your-

work, a real chance for
how to do it—fast!

self all work in your favor. But your mastery
of engineering subjects is what wins you the
biggest boosts.

The I. C. S. method makes it possible for
you to learn while you earn. to qualify your-
self for upgrading step by step—from Drafts-
man to Detail Designer to Engineering
Technician to full-ﬂedged Engmeel. It’s a
plan fitted to vour needs, with personalized
instruction and guidance, and. if you like.
regular progress reports to your employer.

Mail Coupon for Free Books

If you are seriously interested in a fresh
start in an opportunity-packed field, then mark
and mail the coupon today. We'll send you
three free hooks — (1) the 36-page career guide
“How to Succeed.” (2) Opportunity outlooks
in your field of interest. (3) sample lesson

(Math) demonstrating 1. C. S. method.

For Real Job Security—Get an 1. C. S. Diploma!

1. C. S., Scranton 15, Penna.

INTERNATIONAL CORRESPONDENCE SCHOOLS

Accredited Member,

National Home Study Council

and BUILDING

0 Air Conditioning

O Architecture

O Arch. Drawing and
Designing

O Building Contractor

O Building Estimator

{1 Carpenter Foreman
{0 Heating

O Interior Decoration
O Painting Contractor
C Plumbing

ART
0O Commercial Art
{0 Magazine & Book !llus.
O Show Card and
Sign Lettering
{1 Sketching and Painting

AUTOMOTIVE
O Automobiles
O Auto Body Rebuilding
and Refinishing
O Auto Engine Tuneup
0O Auto Technician

CONSTRUCTION

{1 Carpentry and Millwork

O Reading Arch. Blueprints

BOX 14910L, SCRANTON 15, PENNA.
Without cost or obligation, send me ““HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):
ARCHITECTURE

AVIATION
[ Aero-Engineering Technology
O Aircraft & Engine Mechanic

BUSINESS
O Accounting
O Advertising
O Business Administration
{1 Business Management
0O Cost Accounting
O Creative Salesmanship
O Managing a Small Business
O Professional Secretary
O Public Accounting
O Purchasing Agent
O Salesmanship
[ Salesmanship and
Management
O Traffic Management

CHEMICAL
O Analytical Chemistry
0O Chemical Engineering
0O Chem. Lab. Technician
[ Elements of Nuclear Energy
{1 General Chemistry
O Natural Gas Prod. and Trans.
O Petroleum Prod. and Engr
O Protessional Engineer (Chem)
{1 Pulp and Paper Making

CIVIL
ENGINEERING
O Civil Engineering
{0 Construction Engineering
{1 Highway Engineering
O Professional Engineer (Civil)
O Reading Struc. Blueprints
O Structural Engineering
O Surveying and Mapping

DRAFTING
O Aircraft Drafting
O Architectural Drafting
[ Drafting Machine Design
O Electrical Orafting
[ Mechanical Drafting
{0 Sheet Metal Drafting
O Structural Drafting

ELECTRICAL
0O Electrical Engineering
O Elec. Engr. Technician
O Elec. Light and Power
O Practical Electrician
0 Practical Lineman
0 Professional Engineer (Elec)

HIGH SCHOOL
[ High School Diploma

(Partial list of 257 courses)

O Good English
O High School Mathematics
[ Short Story Writing

LEADERSHIP
{1 Industrial Foremanship
O Industrial Supervision
[ Personnel-Labor Relations
O Supervision

MECHANICAL
and SHOP
{0 Diesel Engines
O Gas-Elec. Welding
{1 Industrial Engineering
O Industrial Instrumentation
O industrial Metallurgy
O Industrial Safety
O Machine Design
[ Machine Shop Practice
{0 Mechanical Engineering
1 Professional Engineer (Mech)
1 fuality Control
i_| Heading Shop Blueprints
1| Hefrigeration and
Air Conditioning
[ Tool Design  [OJ Tool Making

RADIO, TELEVISION
{0 General Electronics Tech

O Industrial Electronics

O Practical Radio-TV Eng'r'g
O FPractical Telephony

[ Radio-TV Servicing

RAILROAD
O Car Inspector and Air Brake
O Diesel Electrician
O Diesel Engr. and Fireman
O Diesel Locomotive

STEAM and
DIESEL POWER
{1 Combustion Engineering
{0 Power Plant Engineer
{0 Stationary Diesel Engr.

O Stationary Fireman

TEXTILE
[ Carding and Spinning
[J Cotton Manufacture
O Cotton Warping and Weaving
O Loom Fixing Technician
{0 Textile Designing
[ Textile Finishing & Dyeing
0O Throwing
[ Warping and Weaving
{0 Worsted Manufacturing

Name __ Age Home Address
City Zone State ___ — Working Hours AM to PM. —
3 Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd.,
Cccupation — —————  Montreal, Canada. . . , Special tuition rates to members of the U. S. Armed Forces.
DECEMBER, 1957
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Just what

the doctor ordered

for a “healthiex” ﬁ,’

serxrvice

reputation... M D s
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Check these “undoctored” facts yourself to learn why
CRL MD (molded disc) ceramic capacitors outlast and
outperform conventional “mud’’ discs—yet cost the same,
You'll find that CRL molded discs give you:

1. Three times the voltage breakdown —
3000 V.D.C. breakdown to ground.
2. Eight times the lead strength—greater than the break-
ing strength of the No. 22 tinned-copper wire itself.
3. Ten times the humidity resistance — .005% or less
moisture absorption by the molded casing.
4. Many times the resistance of ordinary discs to physi-
cal shock and vibration.
The results: more satisfied customers . . . more business
for you . .. and a self-assurance that you gave the best.
Pick them up at your CRL distributor who handles
these and thousands of other quality components de-
scribed in Centralab Catalog 30, which is available on
request.

" o-1738
&n% ¥ A DIVISION OF GLOBE-UNION INC.
®

922L EAST KEEFE AVENUE ¢ MILWAUKEE 1, WISCONSIN
® Centralab Trademark IN CANADA: 804 MT. PLEASANT ROAD ¢ TORONTO, ONTARIO
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X-RAYS FROM TV SETS
Dear Editor:

‘“Hot Words on Boosters” (page 16,
October issue) hit a point close to
home. Therefore, I am writing this to
correct what seems a gross misunder-
standing of a rather vague subject.

Since I am a radiation physicist, one

| of the very first things I found muyself

doing was measuring the X-rays that
emanate from picture tubes and other
high-voltage tubes to find out if they
would be strong enough to be harmtul.

Using a Victoreen R-meter, which
is commonly used in X-ray laboratories
for measuring X-ray strength, I
empirically determined that very little
radiation emanated from the face of a
TV picture tube. So little, in fact.
that the readings were barely indicated
on the R-meter. With the TV set in the
cabinet, no veading was available, in-
dicating that the strength of X-rays
was way below the sensitivity of the
meter.

Around the neck of the picture tube,
where the glass is rather thin, a definite
reading was indicated. However, this
reading (at the usual voltages in black-
and-white TV sets) wus so low that a
person would have to spend 6 or 8
months near the neck of the picture
tube (or inches from it) to get enough
radiation to pass the minimum safe
requirements (100 milliroentgens per
week) of the Radiological Safety Con-
ference.

There is, however, a more serious
danger point. That is at or near the
1B3, 1X2 and 1V2 tubes used as recti-
fiers. Here, X-ray dosages were such
that a long exposure of perhups an
hour, at 6 inches from these tubes,
could cause an overdose of these soft
rays. Fortunately, these tubes are
usually enclosed in a metal can or
placed under the chassis in where the
X-rays are heavily absorbed. No read-
ing of any value was available from
sets in their cabinet or from sets
where all the hardware was in place.
My measurements were made within 6
inches since, frankly, I cannot see
anyone getting closer than this to a
“hot” high-voltage rectifier.

My conclusions from this were very
definite:

1. A properly manufactured TV set
gives off no appreciable radiation to
the user or his family.

2. A properly manufactured TV set
has sufficient protection so the service
technician need not be worried.

3. A technician who has developed
suitable imethods of working so that

RADIO-ELECTRONICS
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RCA offers you the
finest training_
at home in@ *x
Radio-TV
electronics,

TV servicing,

Golor TV -
SEND FOR THIS ER

Pay-as-you-learn. You need pay for only one

, study group at a time. Practical work with
‘ very first lesson. All text material and equip-
= ment is yours to keep. Courses for the beginner
and advanced student.
ReCA

b

_________________________ .
I RCA Institutes, Inc., Home Study Dept.RE-127
350 West Fourth Street, New York 14, N. Y.

I
I
Without obligation, send me FREE 52 page CATALOG on Home |
Study Courses in Radio, Television and Color TV, No Salesman will call. |

]

|

|

|

- ]
RCA I"s‘IT“TEs I"c } NOMe. coveirnarreosnnans 0o 000 OREA0REA00 0000000 0. |
’ = I Address. .. coovvverssssoscccsssiosoonossnonsrssssstsonrases '
A SERVICE OF RADIO CORPORATION of AMERICA | }
350 WEST FOURTH STREEL, NEW YORK 14, N.Y. I ot 1O Zone.... State............. |
In Canada—RCA Victor Company, Lid., : SO LI VEIS::::.er dlscstloc:%eoiicit\e ostcard —
5001 Cote de Liesse Rd., Montreal 9, Que. e e © save Time, paste coupon on posteard o I
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CRT 400 PROVES REAL MONEY-MAKER

Thousands of servicemen today make money

and keep customer good-will by checking and
correcting b&w picture tube troubles with the
famous B&K CRT 400, right in the home without
removing tube from set. Restores emission and
brightness. IRepairs inter-element shorts and open
circuits. Checks leakage. Indicates picture quality
customer can expect. Life Test checks gas content
and predicts remaining useful life of picture tube.
Makes new picture tube replacement sales easier!

Model 400 (without adapter). .. .Net, $ 5 95

NEW MODEL C40 ADAPTER DOUBLES VALUE OF B&K CRT

Designed for use with all B&K Models 400 and

350 CRT’s. Makes it easy to test and rejuvenate TV
color picture tubes and 110° picture tubes. Isolates
and detects diflicult color troubles. Tests and
rejuvenates each gun of the color picture tube
separately the same way as a black & white tube.

Model C40 Adapter .. ... ... ... .. Net, $9925
See your B&K distributor, or write for Bulletin 400-C40-E

Makers of CRT, DYNA-QUIK, DYNA-SCAN and CALIBRATOR
BaK MANUFACTURING CO.

3726 N. Southport Ave. * Chicago 13, lllinois

| to every man, woman and child—help and pro- ’
tection against tuberculosis.

Christmas make every card, letter, and package
a double gift—with Christmas Seals.

BUY AND USE CHRISTMAS SEALS

s Christmas Seals make possible a year-round gift

From now 'til |
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CORRESPONDENCE (Confinued)

he does not allow himself to get close
enough to high-voltage components to
get sparkover to his body or hands
does not have to worry about X-rays
since he is usually far enough from
their source or well enough protected
from their source (by shields, ete.) that
he is in no danger.

4. When replacing a TV set in a
cabinet, technicians should at all times
replace «ll hardware, especially high-
voltage cans, and safety glass to insure
his customers against possible low
dosages of X-rays as well as to provide
the security these devices offer from
shock hazards.

The only tube (picture tube) that
seemed a potential X-ray hazard other
than the rectifiers was the 3-inch Phil-
ips projection tube when used, and only
when wused outside its lousing. This
tube, remember, has a rather thin
glass window, uses some 20,000 volts
(which is definitely in the X-ray range),
and its cathode is rather close to the
screen (it being a short-neck tube).
Be careful when using this tube.

Unfortunately, I have not been able
to obtain any X-ray measurements on
color TV tubes at this time. However,
I intend to do this as soon as possible.

CHARLES R. MADUELL, JR.
Cousulting Physicist
New Oirleans, La.

KLIPSCH VS. VILLCHUR
Dear Editor:

I read with extreme interest the two
sides of the speaker-distortion argu-
nent presented by Messrs. Klipsch and
Villichur in October. But it seems to
me that the issue, an extremely impor-

| tant one, has not been joined. Mr.

Villchur speaks of harmonic distortion
and Mr. Klipsch of intermodulation
distortion.

Mr. Villchur shows an oscilloscope
trace of a sine wave reproduced by an
acoustic suspension system at 30 cycles
with a 39-watt input. The waveform is
clean to the eye, and this is remark-
able. Bui the eye cannot discern har-
monic distortion much below 57, . If
harmonie distortion were, say, 3 or 4%,
the eye could not tell but this might
conceivably imply quite a high order
of intermodulation distortion, perhaps
as high as Mr. Klipsch indicates with
a Y%-inch cone excursion. I don’t know,
I can only guess at what is possible.
The possibilities include that the rela-
tionship between harmonic and inter-
modulation distortion in a speaker
resembles that in a tape recorder where,
for example, only 3% harmonic distor-
tion may correspond to 20 or 30%
intermodulation distortion.

HERMAN BURSTEIN
Wantagh, N. Y.

A HI-FI PROBLEM

Dear Editor
An increasing number of customers

' are bringing back records with the

RADIO-ELECTRONICS
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CORRESPONDENCE (Continued)

complaint that they are defective be-
cause “they skip” and are “scratched
and keep repeating.”

When this happens here, we im-
mediately put the record on one of
our players and it plays perfectly.
Some people then realize that perhaps
their own player can be corrected to
play the record properly, too.

But the majority remain unconvinced
because “the other side plays all right;
all my other records play all right; it’s
a new hi-fi and I know that nothing
could be wrong with it”. The statements
are stereotyped; the phrasing, the
emphasis, the attitude.

These individuals want one action
only. They want “a fresh record.” We
know from experience that giving one
to them is no solution. It also repeats
in exactly the same places. This ex-
asperates them till they think that we
gave them still another “wornout rec-
ord.” Worse, these potential purchasers
may lose interest in buying records.

Who is responsible for the state of
mind of these customers and the con-
ditions which cause it? Is the record
dealer, who sold only the record and
not the player? (We do sell record-
playing equipment, and we are careful
to sell only those we know and can
guarantee will not skip or repeat.) Is
it the record manufacturer? Is it the
cartridge manufacturer? Is it the tone-
arm manufacturer? Is it the stylus
manufacturer?

This needless situation comes from
the sale of certain players and records
that are incompatible.

As a retail record dealer, I
and protest against being the
goat and taking the resulting
enmity and loss of patronage.

For the benefit of both the public
and the industry, I ask that adequate
standards of relationship between rec-
ords and reproducers be established and
thoroughly publicized.

The following statement is printed
on our carry bags: Farrington's Rec-
ord Store guarantees that cvery record
is fresh and wndamaged when it leaves
owr store. Records are not allowed out
for home trial.

We are not responsible for records
damaged by record-.laying equipment
which “keeps repeating,” “‘sticks in the
grooves,” cte., regardless of whether
“it's a new player,”’ or “the other side
plays all right.”

The responsibility lies
whe sell sueh cquipment.

We guarvantee that any record player
bought from wus will not damage records
by “sticking” or “repeating.”

For the benefit of the public and
industry, I ask that adequate stand-
ards or relationships between records
and reproducers be established and
publicized. The prevalent passive ac-
ceptance of normal merchandise as
“defective” is not a solution. Thousands
of customers are still sore.

CHARLES W. FARRINGTON
Farrington Record Store
Avrlington, dass.

resent
scape-
blame,

with those
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LEARN BASIC
ELECTRICITY first!

Only $6-%

for the complete training . . .
NO LESSONS TO WAIT FOR

Includes BASIC
ELECTRONICS ...

both general and industrial
. even covers transistors
and their uses

BRINGS YOU THE COM-
PLETE "KNOW HOW" OF:
Circuits & Currents; Controls;
Magnetism & Electromagnet-
ism; Capacitance; Inductance;
Resistance: Phase Relations;
Generators; Motors; Trans-
formers; Rectifiers; Wiring
Ilumination; Instruments and
Measurements; PLUS Electronic
Tubes; Amplifiers; Oscillators;
Transistors; Industrial Elec-
tronics and Automation; X-
Rays; Power Factor; Servos . . .
and dozens of other subjects.

"MUST"” TRAINING for
beginners . . . ideal as a
refresher course

for experienced men.

BRAND NEW!?

No matter what kind of radie, elec-
tronic, communications or electrical
work you plan to do, this is the most

”:_-Your Key to Success
in Radio-Electronics

Every piece of electrical cquipment from giant
industrial units to TV sets: from guided missile

controls to hi-fi systems and all the rest are based on
the same fundamental electrical principles.

That's why we say: Learn your basic electricity
first . .. learn it thoroughly! . . . then everything else
comes 10 times as easy!

You'll read advanced technical literature with new
understanding.  You'll have a firm grasp of ALL
electrical-electronic matters that will amaze you. And
you'll be far better fitted for interesting, good-paying
jobs along almost any electrical line,

This new 3%96-page BASIC ELECTRICITY Manual
Turner brings you the kind of intensely practical,
training that can pay off in a dezen different ways!

From basic currents and circuits to clectramagnetism . . .
from polyphase systems: to 'phone fundamentals . from am-
meters to oscilloscopes . right down ﬂm'linc to transistors,
tubes, sound reproduction. industrial applications and even tele-
metering, BASIC ELECTRICITY covers the cntire field.

PRACTICAL TRAINING that shows you how!

300 pictures and charts make things doubly clear.
You get practical examples of such things as reactance,
phase relations, impedance . . . even power factor.

by Rufus
diversified

You see how and why to make measurements by various
methods. You learn about all instruments in common use.

“Set up” diagrams teach you to extend meter ranges or to
measure temperature, speed, strain. thickness. cte. Essential
elements such as motors, generators, batteries, polyphase, etc.,
often neglected by ordinary electronic books are fully covered.
Complicated controls are explained . . . with no need for ad-
vanced mathematics to understand them.

BASIC ELECTRICITY is “must” training for beginners—
and is equally ideal as a “brush up” course for experienced
technicians. Send coupon today. You be the judge without
risking a cent.

L e L R T T Ty T T PP T P TP P T PP R LR LA LR L ELLEEELELELELLE LT 3

10-Day

Free 10 days and owe nothing. (Save! Send $6.50 with order and we pay
postage. Same 10-day return privilege with money refunded.)
. .
Examination RS
Address

Send coupon
today

Dept. RE-127, Rinehart & Co., Inc.
232 Madison Ave., New York 36, N. Y.

Send Turner's 396-page BASIC ELECTRICITY for 10-day FREE EXAM-
INATION. If book is satisfactory, I will then send you $6.50 (plus
postage) promptly in full payment. If not, I will return book within

City, Zone, State

OUTSIDE U.S.A.—Price $7.00 cash with order.
return book within 10 days.

Money back if you

4 NENEEEENIERE UL ENNEREBRERERE NS
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INDUCED WAVEFORM

MODEL 850

Top-0’-Chassis Troubleshooting . . . greatest
servicing advance in years!

Perfect for Portable TV

localizes defective stage in entire TV re-
ceiver in less than 5 minutes—without a dirgct
circuit connection. Adopts ony 'scope for spot-
ting defects quickly by the modern, eosy-to-
use Induced Woveform Method. Unique,
Phantom Detector Probe mokes ony tube o
convenient test point. Just slip probe suc-
cessively over eoch tube, then view ond trace
waveforms on scope from ontenno thru RF, IF,
audio, video & sync. Speeds servicing of TV,
rodios, omplifiers, instruments, industriol ond
loborotory equipment fool Compatible for
color. Phone jock for oudio monitoring.

2@
g:

INTERMITTENT CONDITION

MODEL 828

Pinpoints Intermittents without
waiting...cooking...or freezing.

Exclusive new principle makes any TV or radio
super-sensitive ta intermittents and noisy com-
ponents . . . without weiting for breakdowns.
Saves time and bench space. Cuts callbacks by
detecting borderline components before they

& |

/i)

WintlroniX

ANAL

Electronic “Wonder Drugs”
for
Troubleshootmg Pains

Here are the instru-
ments you need to diag-
nose ailments fast and
profitably in today’s
complicated—often inaccessible~TV, radio & hi-fi sets.

These four Wintronix Awalyzers swiftly turn
wasted trouble-shooting time into profitable parts re-
placement time on more and more jobs. Obscure
radio and TV faults get tracked down fast by Win-
ston’s specialized reference signals and measurements.
Like X-rays, they quickly give a complete picture of
circuit operation—at far lower cost, with fewer cir-
cuit connections, and with less set-up time than with
separate conventional instruments.

Today, issue a prescription to yourself for a health-
ier servicing business—see and try these new Win-
tronix Analyzers at your local parts distributor or
write for detailed literature.

fail. Special Wintronix Probe and capacity
pickup attachments let you hear intermittents

thru built-in speaker.
AGC CIRCUIT

MODEL 825

AGC Troubles Won’t
Fool You Any More!

Saves hours by detecting hard-to-find AGC faults that may
look like sync trouble, efc. Furnishes standard, adjustable r-f
signal to antenna; monitors AGC action; checks AGC buss far
opens and shorts; measures action of gated pulse systems;
supplies AGC bias to restore operation by substitution.

$79.95 Net

WINSTON ELECTRONICS

SWEEP CIRCUIT

ANALYZER

MODEL 820

Rapid, Dynamic Sweep

Tes"'"g 369.95 Net = =

Completely troubleshoots entire sweep circuits and reslcres
raster by substituting for defective stage. Tests all flybacks
and yokes for continuity and sharts. Self-calibrating. Com-
patible for calor.

Model 915/960 Adapter converts Model 820 ta a Sync Circuit
Analyzer for signal substitution of vertical and horizontal sync

pulses. $14.95 Net

INC.

& 4312 Main Street, Philadelphia 27, Pa.
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Clip and Mail the Coupon Below—Now!

25 BIG KITS Train in Spare Hours at Home
for the Best Jobs and Big Pay in

Radio-Television

—my new, faster way!

Want Proof? Send for my
big FREE CATALOG and
Sample Lesson. Let the facts
speak for themselves!

| Why wait—get into Radio-Television fast!
1 will train you in as little as 10 months
to step into the top paying Radio-Tele-
vision field as a much-needed Service
Technician! You will train entirely at
home in your spare time...which means
you can train as fast or as slowly as you
like. You have a choice of THREE Sprayberry Training Plans . . .
one exactly suited to your needs. My easier-than-ever payment terms
make it possible for you to get set for the good jobs in Radio-Tele-
vision without the slightest strain on your budget! Get the true facts
... just mail the coupon for my big new 56 page fact-filled catalog
plus actual sample lesson—both FREE.

REALLY PRACTICAL TRAINING—NO PREVIOUS EXPERIENCE NEEDED

My students do better because I train both the mind and the hands.
Sprayberry Training is offered in 25 individual training units, each includes
a practice giving kit of parts and equipment . . . all yours to keep. You
will gain priceless practical experience building the specially enginecred
Sprayberry Television Training Receiver, Two-Band Radio Set, Signal
Generator, Audio Tester and the new Sprayberry 18 range Multi-Tester,
plus other test units. You will have a complete set of Radio-TV test equip-
ment to start your own shop. My lessons are regularly revised and every
important new development is covered. My graduates are completely
trained Radio-Television Service Technicians.

MAIL THE COUPON—See what’s ahead in

NEWEST - e gt Shunlin
DEVELOPMENTS Radio-TV. .. No Salesman Will Call On You!

Frank L. Sprayberry

Educational Director

The coupon below brings you my big new catalog

Your training plus an actual sample Sprayberry Lesson. I invite
covers U H F, Color you to read the facts . . . to see that I actually illus-
Television, F M, trate every item in my training. With the facts in
Oscilloscope your hands, you will be able to decide. No salesman
Servicing, High will call on you. The coupon places you under no
Fidelity Sound obligation. Mail it now, today, and get ready for
and Transistors, your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO-TELEVISION

1512 Jarvis Avenue, Dept. 20-W, Chicago 26, lllinois
Mail This Coupon For Free Fucts and Sample Lesson

wu" ¥ sars montr iy 1512 Jarvis Ave., Dept 20-W, Chicago 26, Il
RadioTelevision |

rﬂ#leNG PLAR !
3

Please rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. | understand this does not obligate me
and that no salesman will call upon me. Include New Cata-
- log and Sample Lesson FREE.

Name = Age.

Addre

City Zone State.
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new feather-light
100 WATT ELECTRONIC

SOLDERING GUN

IT'S SMALLER, LIGHTER, HANDY AS YOUR HAND, IDEAL FOR THE WORK YOU DO

Weighs only 19 oz. . . . Heats in 3 seconds on ordinary 110-120 V. A.C. 60 cycle . . . Cools quickly
too . . . Automatic spotlight . . . Long reach, long life tips . . . Soldering tips interchangable with
hot-cutting or flat iron finish-repair tips . . . Ebony black plastic handle and housing are heat and
impact resistant . . . Beautifully balanced —easy to use . . . Ideal for service calls, bench repairs,
home work shops. Lowest priced soldering gun on record.

3/g" Alao- Undl 8 SAWS IN 1
e 2 SPEED Al PURPO$€

POWER DRILL POWER SAW

1000 - 3000 RPM as needed. Speed Has no equal. Cuts anything

change quick, positive. Provides smoothly, swiftly — 2 x 4’s in sec- Y
just the right speeds for different onds, %2 steel, plastics, conduits.
iobs. Geared Jacobs chuck. All you Cuts circles, scrolls, dovetails,
need in an electric drill in this 1 straight lines or angles. Makes own
tool. With attachments — it is a starting holes. Blows off sawdust.
whole work shop. 3 blades — coarse, medium, fine.
LisY LIST

Also ask about other WEN “Quick-Hot” Soldering Guns & Kits from $7.95 to $12.95. Also fine finish
and heavy duty Sander-Polishers and Kits from $13.95 to $19.95. They‘d help in your work.

PROD“CTSI lNC. 5808 NORTHWEST HIGHWAY, CHICAGO 31, iLL.

(Export sales, Scheel International, Inc., Chicago)

AlLlL WEN PRODUCTS ARE SUPERBLY MADE — U.L. APPROVED — FULLY GUARANTEED.

RADIO-ELECTRONICS
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how long would it take you to solve this service problem?

PHOTOFACT

helps you lick problems

like this in just minutes

i NV RECT
L7~ HORIZ OUTPUY 1 ~1B3GT
i @ea0sGT T
L s : HORIZ 0SC | = =1 1\ )
et’s look at this problem: When the fold- @ | @y, P
over occurs at the right side of the picture, ]_4;_.',_T -4 i 2 ] . Y ,,1
- i 1 . s (B3] [ &0 = OEFLECTION i
the trouble usually originates in the hori- w3 f E o 5 20 YOkE !
zontal discharge or output circuits. Look wowl | @ .l‘ @5 T™ g |@6A"'{§"GT © =, '@'i +
for the following possible causes: e | @7 ;l'.;'m | ey
1 L] 7705_5 J.R_" o7 o7 ?i
1. Defective tube in the flyback circuit w454 | @ “li If,'(’/ élé el
i . = T
Leaky coupling capacitor (C74) BOOST = [ _awe |

Misadjusted or defective drive control

. Open or leaky capacitor (C76) in the cathode of the
output stage

5. Incorrect value of the grid resistor (R93) in the hori-
zontal output stage

6. Open or leaky screen bypass capacitor (C75) in the
output stage

7. Incorrect value of the cathode resistor (R9%4) in hori-
zontal output stage

8. Incorrect value of the screen resistor (R96) in horizon-
tal output stage

9. Defective yoke or flyback transformer

With the applicable PHOTOFACT Folder at your fingertips,
you'll trouble-shoot and solve this problem in just seconds.
Here’s-how:

Using the Tube Placement Chart (you'll find it in every
pHOTOFACT TV Folder) you’ll quickly locate and check the
tubes in the Flyback Circuit. Tubes okay?—then: A wave-
form analysis of the signal in the sweep section is perhaps

(Based on an actual case history taken from the Howard W. Sams book ""TV Servicing Guide')

the quickest procedure you can use to localize the trouble.
Check the waveform at the junction of the two capacitors,
B3 and C74. The correct waveform and peak-to-peak
voltages are shown right on the PHOTOFACT Standard Nota-
tion Schematic. Waveform incorrect?—Then, using the
easy-to-read resistance chart and the correct voltages shown
on the schematic, check for proper resistance and voltage.
values to determine which part is defective. The exclusive
PHOTOFACT chassis photos with ‘“‘call-outs™ keyed to the
schematic help you locate the faulty part quickly. Impor-
tant! Horizontal Foldover may result from improperly
matched components in this circuit. It is inmperative that
all parts replaced duplicate the originals. You’'ll find the
proper replacement parts for all components listed in the
complete PHOTOFACT parts list.

Remember, whatever the trouble may be, you'll locate it
faster and solve it easier and more profitably with a
PHOTOFACT Folder by your side.

Use the servicing method you prefer—checking of waveform, voltage or resistance—
you'll find all the information you need at your finger-tips in PHOTOFACT.
For only *2V2¢ per model, PHOTOFACT helps you solve your service
problems in just minutes—helps you service more sets and earn more daily!

*Based on the average numbaer of models covered in a single set of PHOTOFACT Folders.

MONEY BACK
GUARANTEE !

LrRech

WX 10 same
PRUTIRACT FOLBERS

&‘_

HOWARD W, SAMS & CO., INC.

Howard W. Sams & Co., Inc.

2205 E. 46th St., Indianapolis 5, Ind.

[ Put me on your mailing list to receive the Sams Photo-
fact Index and Supplements. My (letterhead) (business
card) is attached.

Got a tough repair? Try this—at Howard W. Sams'’
own risk: see your Parts Distributor and buy the
proper PHOTOFACT Folder Set covering the re-
ceiver. Then use it on the actual repair. If PHOTO-
FACT doesn't save you time, doesn't make the job
easier and more profitable for you, Howard W
Sams wants you to return the complete Folder Set
direct to him and he'll refund your purchase price
promptly, GET THE PROOF FOR YOURSELF—
TRY PHOTOFACT NOW!

DECEMBER, 1957
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FOR SERVICE
TECHNICIANS ONLY

Fill out and mail coupon
today for Free subscription
to the Sams Photofact Index
—vyour up-to-date guide to
virtually any receiver model
everto comeinto yourshop.
Send coupon now.

[}

1

T

1

1

1

i

|

O I'm a Service Technician! [J full time; [] part time |
1

My Distributor is:_ 1

1

Shop Name._ S |
1

Attn: — 1
|

Address: S— |
1

City . Zone State 1
_______________________________ A
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RAYTHEON S
"ALL-SET” TUBES

designed with Independent -~
Service Dealers in mind

When Raytheon engineers design tubes, they are not restricted
to engineering the tubes to the limited specifications of a
specific TV or radio receiver. On the contrary, Raytheon
engineers must design tubes that combine top quality with
all-around performance in all makes and models of receivers.
Proof of their success lies in the fact that Raytheon tubes are
sold to virtually all TV and radio set manufacturers on a
competitive technical basis.

This ability to perform in many circuits makes Raytheon
“All-Set” Tubes ideal for service dealer replacement work.
Fill your Tube Carrying Cases and tube shelves with
Raytheon ““All-Set” TV and Radio Tubes and you’ll be able
to meet tube replacement needs of all sets.

TV-Radio service is your business . . . serving you is ours

tY'RE
¥ Ry
0*

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations
Newton, Mass. * Chicago, lll. « Atlanta, Ga. « Los Angeéles, Calif.

Raytheon mqkes§ Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,

all these Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. Excellornce é”/ec/w ®_4
g 22 ? 2EEC
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F.C.C. License — the Key to Better Jobs

An F.C.C. commercial {not amateur) license is your ticket to higher pay and
more interesting employment. This license is Federal Government evidence
al vour 1 ualifications in electronics. Employers are eager 1o hive licensed
techniciars.

Learn by Mail or in Resident Classes

Grantham School and Electronics specializes in preparing students to pass
F.C.C. « \aminations. Correspondence training is conducted from Washington
and Holly wood : resident DAY and EVENING clases are held in both cities.
Fither way, we train vou quickly anil well —NO previous training reiuired.
A beginner may qualify for his first elass F.C.C. license in as litlle as 12 weeks.

that Grantham Students prepare for F.C.C. exami.

, nations in a minimum of time. Here is a list of a
Fere's P‘wo[ ©* ¢ few of our recent graduates. the class of license they

got, and how long it took them:

License Wks.

Leo Bishop, 37 Calle Contenta. Flagstaff. Ariz. 1st 12
Carl Deare, Jr.. P.O. Box 467, Jeanerette, La 1st 11
Robert Unthun, 1918 Eye St.. NW, Washington, D.C. 1st 21
Tommy Lesley. 422 Wood St., Maysvitle Ky. 1st 9
Dan Breece, Station KDVE, Lander, Wyo. 1st 12
Robert Todd, Station WWBG. Bawling Green, Ohio 1st 13
Jackson York, 1029 N. Quincy St., Arlington. Va. lst 15
Paul Chuchray. 6874 Weber Rd., Affton, Mo. Ist 11

OUR CUARANTEE: If you should fail the F.C.C. éxam after finishing our
courte, we guarantee to give you additional training at NO ADDITIONAL
COST. Head details in our free booklet.

Two Complete Schools

To hetler serve our many students throughout the entire country, Grantham
Schonl ol Flectronies maintains two enmplete schools —one in Hellywood,
California anid one in Washington, D.C.. Both schools offer the same rapid
courses in F.C.C. license preparation, eillier home study or resident classes.

821 - 19th Street, N. W. Washington 6, D. C.
Phone: ST 3-3614

Washington Division o [

g : : 5 N\l
GRANTHAM SCHOOL OF ELECTRONICS \

i Hollywood Division
1505 N. Western Avenue Hollywood 27, California
Phone: HO 2-1411

DECEMBER, 1957

FREE!

Booklet, ...

www.americanradiohistorv.com

ABN - -

MAILt[]I.IP[lNT[l EGT OFFICE 77/

(mail in envelope dr pzste on postal card)

Grantham Schools pe* 74-T

1505 N, Western Ave. 821-19th Street, N, W.
Hollywood 27, Calif. Washington 6, D. C.

Please send me your oook et, telling how I can get
my commercial FCC license quickly. I understand
there is no obligation, and np salesman will call,

Na€. o cvevnevernsocnsnnsnconscenees ABR LLiianee

Address. . .

CityeoivsonrrernnsisssnnsemessssaStateiaieas.,
I am interested in:[Jhome study[Jresidence classes.
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Thermo-compression bonding—

N F e G

One method of thermo-compression bonding.
A heated wedge presses a wire against a
heated semiconductor with enough force to
deform the wire. Adhesion occurs in seconds.

Thermo-compression bonding
provides a new way to attach a
wire to a semiconductor. It calls
for heat and pressure—nothing
else. The wire and the semicon-
ductor are moderately heated,
then pressed together under mod-
erate pressure. The resulting bond
IS very strong-—stronger actually
than the wire. No chemical flux
or molten metal is required.

Eliminating molten metal pro-
vides an enormous advantage in
fixing electrical connections to
transistors. That’s because molten
metal tends to spatter and spread
uncontrollably over the surface of

28

Wire bonded to germanium by thermo-compression technique (enlarged).
Wires only 1/10 the breadth of a human hair have been successfully
anchored to germanium wafers ondy three hairs thick, The bond may be
an ohmic contact or rectifying contact by adding suitable impurities to the
wire and the semiconductor,

new way to join metal to semiconductors

a semiconductor. And it may alloy
with the semiconductor to alter its
all-important crystalline structure
and chemical purity. Thermo-
compression bonding easily and
quickly makes a strong permanent
connection without
damaging the semiconductor.

electrical

Furthermore, the lead may be at-
tached to microscopic areas and
precisely positioned, a most valu-
able aid in the construction of
high-frequency transistors,

Thermo -compression bonding
will speed the production of tran-
sistors . . . the transistors needed
to fill all the new jobs Bell Lab-

BELL TELEPHONE LABORATORIES
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

wwWw.americanradiohistorv.com

oratories finds for them in the quest
to provide still better telephone
service to our growing country.

At Bell Labs Howard Christensen and Orson
Anderson discuss their discovery of new bond-
ing principle with Peter Andreatch, Jr., who
collaborated in the studies.

RADIO-ELECTRONICS
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NEW112-WATT Williamson-type HIGH
<IDELITY INTEGRATED AMPLIFIER HF12
' - with Preamplifier,
. e R Equalizer &

e 9 Q_\?g Control Section
= KIT*34% WIRED *57°

Compact, beautifu.ly packaged & styled. Provides
gompglete “front.end’ facilities and true high
fidelizy erformance. - Direc: tape head & mag-
Metic phono inputs wEh NARTB (tape) & RIAA
“(pholox fecdback equalizations. 6-tube circuit,
+lual “triade for variadle turnover bass & treble
feedimck-type tone centrols, Output Power: 12
W cont., 5 w pk. IM Dist. (50 & 6000 cps @ 4:1):
1.5% @ 12 w; 0.35% @ 6 w; 0.3% @ 4 w,
Freqe Resp.: 1 w: 2035 db 12 cps ~ 50 kc; 12 w:
:-".03=.d5 25 cps — 20 ke, Harmonie Dist: 20 cps:
D% @45 w;, V2% @ 25w, 30 cps: 2% @ 11 w;
3% @53 w; 40 cpsr 150 @ 12 w; V4% @ 9.3 w;
2000 cps: 1% @ 123 10 ke: 1% @ 10 w; W%
@ 6 w. Transient R2sp1 exccllent square wave
vepraduction (4 usec rise-time); negligible ring-
ing, =apid scttling on 10 kc square wave. Inverse
Feedaack: 20 db. Stability Margin: 12 db. Damp-
ing Facter: above 8- 20 ¢ps — 15 kc. Speaker
“Conmncetienst 4, 8, 16 ohms. Tone Control Ranget
@ 16 k= =13 db; @ 50 cps, =16 db. Tubes:
2.E€C33/12AX7, E-ECC82/12AU7,2-EL84,
1.EZ31. 3ize: HWD: 338" x 12" x 8W4". 13 lbs.
Moants in or out of cakinet.

-—

NEW! 50-WATT )
Ultra-Linear S
HIGH
FIDELITY
POWER
AMPLIFIER

HF50 KIT *57% WIRED *87%

Like the HF60 shown below, the HF50 fcatures
virtually absolute stability, flawless transient
response undcr either resistive or reactive (speaker)
load, & no bounce or flutter under pulsed condi-
tions. Extremely high quality output transformer
with extensively interleaved windings, 4, 8, &
ohm speaker connections, grain-oriented steel, &
fully potted in scamless steel case. Otherwise iden-
tical to HF60. Output Power: 50 w cont., 100 w pk.
IM Distortion (60 & 6000 cps @ 4:1): below 1%
at 50 w; 0.5% @ 45 w. Harmonic Dist.: below
0.5% between 20 ¢ps & 20 ke within 1 db of rated
ower. Freq. Resp. at 1 w: 0.5 db 6 cps —60
; *0.1 db 15 cps —30 ke at any level from 1
mw to rated power; no peaking or raggedness
outside audio range. All other specs identical to
HF60 below. Matching cover Model E.2, $4.50.

The specs are the proof...

NEW BEST BUYS by

HIGH FIDELITY PREAMPLIFIER
sureta kit 224%  wireo *37°%°

wita Pawer supply: # 4F61 KiT *29%, wireo $44%

Wil nct add distortion or detract from the wide-
bard ¢ transient »csponse of the finest power
amolifiers at any eontrol settings. High quality
feedba=< circuitry tkroughcut plus the most com-
ple e control & swirching facilities. Heavy-gauge
sol.d brushed brass panel, concentric controls,
one-pi=te- brown enamel steel cabinet for lasting
attzactive appearance. Feedback-type, sharp cut-
of £(12 db/octave) serntch & rumble filters. Low-
diszortfon feedbaek equalization: 5 most common
recording curves for LPs & 78s including RIAA.
Low-distortion feedback tone controls: provide
larze boost or cut ir: bass or treble with mid-freqs
& wvolmme unaffectzd. Centralab printed-circuit
Scrior **CompentroP’ loudness control with econ-
certrie level comtrcl. 4 hi-level switched fnputs
(tuner, tv, tape, aux.) % 3 low-level inputs (sepa-
rat2 frent panel lov.level fnput selector permits
corcurrent use of changer & turntable). Proper
pick-ud loading & aténuation provided for all
quality cartridges. Hum bal. eontrol. DC super-
im20s2d on filamert supply. 4 convenience out-
lets. Extremely flat widleband frey. resp.: &1 db
8-100,300 cps; +=0.% dt 12-50,000 cps. Extremely
seesitive. Negligible hum, noise, harmonic or IM
disortion. Size: 4-7.8” x 12-5/16” x 4-7/8”. 8 lbs.

NEW

COMPLETE with FACTORY-BUILT CABINET—
2-WAY RI-Al SPEAKER SYSTEM #HFs1 *39%

N

60-WATT Ultra-Linear
HIGH FIDELITY POWER AMPLIFIER #HF60
with ACRO T0O-330 QUTPUT TRANSFORMER

KIT #72%° WIRED *99%

Superlative performance, obtained through finest
components & circuitry. EF86 low-noise .voltage
amplifier direct-coupled to 6SN7GTB cathode
couplec phasc inverter driving a pair of Ultra-
Linear connected push-pull EL34 output tubes
operated with fixed bias. Rated power output:
60 w (130 w peak). IM Distortion (60 & 6000
cps at 4:1): less than 1% at 60 w; less than
0.5% at 50 w. Harmonic Distortion: less than
0.5% at any freq. between 20 cps & 20 ke within
I db of 60 w. Sinusoidal Freq. Resp.: at 1 w:
35 k¢ at any level from | mw to rated power; no
peaking or raggedness outside audio range. Square
Wave Resp.: excellent from 20 cps to 25 kc, 3 usec
rise-time. Sensitivity: 0.55 v for 60 w. Damping
Factors 17. Inverse Feedback: 21 db. Stabllity
Margin: 16 db. Hum: 90 db below rated output.
ACRO T0-330 Output Transformer (fully potted).
Speaker Taps: 4, 8, 16 ohms. GZ34 extra-rugged
rectifier (indirectly-heated cathode eliminates high
starting voltage on eclectrolytics & delays B+ until
amplificr tubes warm up). Input level control.
Panel mount fuse holder. Both bias and DC —
balance adjustments. Std octal socket provided fo
pre-amplifier power take-off. Size: 7”7 x 14” x 87,
30 lbs. Matching cover Model E-2 $4.50.

Genuine 2-way book-shelf size speaker system. Jensem

See the “BEST EUYS” NOW iN
STOCK at your nearest distributor.
Filk ot coupon oa cther side for

FRSE CATALOG,

heavy duty 8" woofer (6.8 oz. magnet) & matching Jenser.
compression-driver exponential horn tweeter with leve.
control. Smooth clean bass & crisp extended highs
coloration or artificial brilliance. Factory-built tuned bass
refiex birch hardwood cabinet (mot a kit) constructed 1o
high Qquality standards. Neutral acoustical grille cloth

free of

framed by a smooth-sanded solid birch molding. Freq.
Resp. measured 2 ft. away on principal axis in anechoic

Frices 3% hirber en West Coast.

DECEMBER, 1957

chamber with 1 watt input — Woofer: =4 db 80-1800 cps
Tweeter: =2 db 2800-10,000 cps; €rossover Region: 1800-
2800 cps, shift in level over this region depends on tweeter
level control setting. Powcr-handling capacity: 25 watts.
Size: 23”x11”x%”. 25 lbs. Wiring Time: 15 min.

33-00 Northern Blvd., L.I.C. I, N.Y.

www.americanradiohistorv.com

NEW!
50-WATT
Ultra-Linear
, HIGH-

@@ 060 FIDELITY
INTEGRATED POWER AMPLIFIER HF52

with Preamplifier, Equalizer & Control

KIT %69°° WIRED *109* Section

Combines a power amplifier section essentially
identical to the HF50 power amplifier with a
preamp-eqgualizer control section similar 1o HF20
below. Provision for use with electronic crossover
network & additional amplifier(s). See HF50 for
response & distortion specs; HF60 for square wave
response, rise-time, inverse feedback, stability
margin, damping factor, spcaker connections;
HF20 for preamplifier, cqualizer & control section
description. Hum & noise 60 db below rated out-
put on magnetic phono input (8 mv input for
rated output), & 75 db below rated output on
high level inputs (0.6 v input for rated output).

Matching cover Model E-1, $4.50.

NEW
COMPLETE with Preamplifier, Equalizer
& Control Section
20-WATT Ultra-Linear Williamson-Type
HIGH FIDELITY AMPLIFIER #HF-20

KIT *49° WIRED *#79%

A low-cost, complete-facility amplifier of the
highest quality that sets a ncw standard of per-
formance at the price, kit or wired. Rated Power
Output: 20 w (34 w peak). IM Distortion (60 &
6000 eps/4:1) at rated power: 1.3%. Max. Har.
monic Distortion betwecen 20 & 20,000 cps at 1
db under rated power: approx. 1%. Mid-band
Harmonic Distortion at rated power: 0.3%. Power
Response (20 w) : #=0.5 db 20-20,000 cps; =1.5 db
10.40,000 cps. Freq. Resp. (V4 w): 0.5 db 13-
35,000 cps; =1.5 db 7-50,000 cps. 5 feedback
equalizations for LPs & 78s. Low-distortion feed-
back tone controls: large boosts or cuts in bass or
treble with mid-fregs. & volume unaffected. Loud-
ness control & separate level set control on front
panel. Low Z output to tape recorder. 4 hi-level
switched inputs: tuner, tv, tape, aux; 2 low-level
inputs for proper loading with all cartridges. Hum
bal. control. DC superimposed on filament supply.
Extremely fine cutput transformer: interleaved
windings, tight coupling, careful balancing, grain-
oricnted stecl. 81%” x 15”7 x 10”. 24 lbs,

Matching cover Maodel E-1, $4.50

Turn page for other EICO ad,
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the specs prove it ..
your BEST BUY is

EICO-

for COLOR & Monochrome TV servicing

FREE CATALOG

shows you HOW TO SAVE 50%

on 50 models of top quality
professional test equipment.

MAIL COUPON NOW!

NEW!
TV-FM SWEEP
GENERATOR &
MARKER #368

WIRED
S'l 1 995

Entirely clectronic sweep circuit (no mechanical
devices) with accurately-bizsed inereductor for
excellent linearity. Extremely flat RF output: new
AGC eircuit automatically adjusts osc. for max.
output on each band with min. ampl. variations.
Exceptional tuning accuracy: edge-lit hairlines
eliminate parallax. Swept Ose. Range 3-216 mc in
5 fund. bands. Variahle Marker Range 2-75 mc in
3 fund. bands; 60-225 mc on harmonic band. 4.5
me Xtal Macker Osc., xtal supplicd. Ext. Marker
provision. Sweep Width 0-3 me lowest max. devia-
tion 10 0-30 mc highest max. dev. 2-way blanking.
Narrow range phasing. Atteruators: Marker Size,
RF Fine, R¥ Coarse (4-step decade). Cables: out-
put, 'scope horiz,, ‘scope vertical. Deep-etched
satin aluminum panel; rugged grey wrinkle steel
cabinet.

'ﬁ‘ %S
E‘ Té)-&-\\s

22242t

NEW! RF i
SIGNAL GENERATOR : ==
#324

KIT WIRED
32695 53995 3 !

150 ke to 435 me with ONE generator! Better
value than generators selling at 2 or 3 times its
cost! Idcal for 1F-RF alignment, signal tracing &
trouble-shooting of TV, F\, AM scts; marker
gen.; 400 cps audio testing; Jab. work. 6 fund.
ranges: 150-400 ke, 400-1200 ke. 1.2-3.5 mec,
3.5-11 me, 11-37 me, 37-145 me; 1 harmonic
band 111-435 me. Freq. accurate 1o *£1.5%; 6:1
vernier tuning & excellent spread at most impor-
tant alignment fregs. Etched tuning dial, plexi-
glass windows, edge-lit hairlines. Colpitts RF osc.
directly plate-modulated by K-follower for
improved mod. Variable depth of int. mod. 0-5C%
by 400 ¢ps Colpitts 0sc. Variable gain ext. ampli-
fier: only 3.0 v needed for 30% mod. Turret-
mounted eoils slug-tuned for max. accuracy. Fine
& Coarse (3-step) RF attenuators. RF output
100,000 uv; AT sine wave output to 10 v. 50-ohm
output Z. 5-way jack-top binding posts for AF in/
out; couxial connector & shielded cable for RF out.
12AU7, 12AV7, selenium rectirier; xmfir-operated.
Deep-etched satin aluminum panel; rugged grey
wrinkle steel cabinet.

- B
2. ¢
199 g

TURN PAGE
FOR MORE
EICO VALUES

Prices 5% higher on West Coast.

EIC

NEW! DYNAMIC
CONDUCTANCE
TUBE & TRANSISTOR

o fffftitttrio| TETR #ses
=3 enm 69" 109"

COMPLETE with steel cover and handle.

SPEED, case, unexcelled accuracy & thoroughness.
Tests all receiving tubes (and picture tubes with
adapter). Compoesite indication of Gm, Gp & peak
emission. Simultancous sel of any | of 4 combina-
tions of 3 plate voltages, 3 screen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accurate pot). New serics-string voltages: for 600,
450, 300 ma types. Sensitive 200 ua meter. %
ranges meter sensitivity (1% shunts & 5% pot).
10 SIX-position lever switches: freepoint connec-
tion of cach tube pin. 10 pushbuttens: rapid insert
of any tuhe element in leakage test circuit & speedy
sel. of individual sections of multi-section tubes in
merit tests. Direet-reading of iuter-clement leakage
in obins. New gear-driven rollehart. Checks n-pon &
p-n-p transistors: scparate meter readings of col-
lector leakage current & Beta using internal dc
power supply. Deep-ctched satin aluminum panel;
rugged grey wrinklesteel cabinet. CRA Adapter $4.50

|

NEW!

COLOR

and Monochrome
DCto 5MCLAB & TV
5" OSCILLOSCOPE
#460
;‘{;% i(IT WIRED
79% $129%°
e Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thruout; K-f{ollower
coupling bet. stages; 4-step {req-compensated
attenuator up to t000:1. SWEEP: perfectly lincar
10 €ps-100 ke (ext: cap. for range to 1 cps); pre-
set TV ¥ & H pesitions; auto. sync. ampl. & lim.
PLUS: dircct or cap. coupling; bal. or unbal.
inputs; edge-lit cngraved lucite graph screen;
dimmer; filter; bezel fits std photo cquipt. High
intensity trace CRT. 0.06 uscc rise time. Push-pull
hor. ampl., flat to 400 kc, sens. 0.6 rms mv/in.
Built-in volt. calib. Z-axis mod. Sawtooth & 60 cps
outputs. Astig. control. Retrace blanking. Phasing
control.

Oy
Q3

NEW! PEAK-to-PEAK
VTVM #232 & UNI-
PROBE (pat. pend.)
KiT WIRED
32995 34995

Half-turn of probe tip selects
DC or AC-Ohms.

Uni-Probe — exclusive with
EICO — only T probe performs
all functions?

Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibratlon without removing
from cabinet. New balanced bridge circuit. High
Z input for negligible loading. 41%” meter, can't
burn-out circuit. 7 nen-skip ranges on every
function. 4 functions: 4-DC Volts, —DC Volts, AC
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme
wide-range accuracy. Zero center. One zero-adj. for
all functions & ranges. 1% precision ceramic multi-
plier resistors. Measure directly peak-to-peak volt-
age of complex & sine waves: 0-4, 14, 42, 140, 420,
1400, 4200. DC/RMS sine volts: 0-1.5, 5, 15, 50,
150, 500, 1500 (up to 30,000 v. with HVP probe &
250 mc with PRF probe). Ohms: 0.2 ohms to
1000 megs. 12AU7, 6ALS5, selenium rectifier; xfmr-
operated. Deep-etched satin aluminum panel,
rugged grey wrinkle steel cabinet.

® Send for |
‘— FREE CATALOG
now

33-00 Northern Bivd., Long Island City 1, N.Y,
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Show me HOW TO SAVE 50% on Test Equip-
ment aond Hi-Fi. Send me FREE Catalog and
name of neighborhood distributor.

Name

o i

5” PUSH-PULL

o s 0SCILLOSCOPE
Y B 425
- KIT $44.95
r - Wired $79.95

I 7" PUSH-PULL
"N 0SCILLOSCOPE
#4710
KIT $79.95
Wired $129.50

TUBE TESTER
1625

KIT $34.95
Wired $49.95
s tests 600
mil series
string type
tubes
e illuminated
roll-chart

........... $4.50

Pix Tube Test Adapter .

= Sep. volt
meter &
ammeter

| KT
. $29.95

Wired
$38.95

6V & 12V _BATTERY ELIMINATOR &
CHARGER #1050

o -

flf’ 8

i

Sep. hi-gain RF
& lo-gain audio
inputs.
Special noise
locator, Calibra.
ted wattmeter.

KIT $24.95
Wired $39.95

20,000 Ohms/Volt
MULTIMETER #£565

KIT 24.95
Wired $29.95

1000 Ohms/ VoIt
MULTIMETER
3536
KIT $12.90
Wired $14.90

Reads 0.5 chms
£ —500 megs, 10
: mmfd—5000 mfd,

power factor.

KIT
$19.95
Wired

i ? ®
$29.95

R-C BRIDGE & R-C-L COMPARATOR
#9508

L )

VIVM PROBES KIT Wired
Peak-to-Peak .. . ...$4.95 $6.95
RF . $3.75 $4.95
High Voltage Probe-1 ... ...$6.95

High Voltage Probe-2 ..
SCOPE PROBES

...$4.95

Demodulator . $5.75

Direct ... . . $2. $3.95

Low Capacity $3.75 $5.75
Long taland city 1o, T c12

.Xone...... State.........

RADIO-ELECTRONICS
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Radio-Electronics

Hugo Gernsback, Editor

THE U.S.A. AT BAY

. o« Teleducation Can Safeguard Your Future . . .

HE greatest accomplishment of the Russians was not
their famed earth satellite, great as that feat was, but
a deadly aroused United States, now awakening to its
shocking peril.

For make no mistake, the Russian Sputnik is only a mov-
ing finger in the sky, writing out plainly Nikita Kruschev’s
recent threat to us: “We will bury you!”” That threat is not
an idle boast in Russia, a country that glorifies its men of
science, technicians and inventors, while in the U. S. many
politicians and others delight in ridiculing them. In Soviet
Russia, boys with a scientific or technical bent crowd the
large number of technical schools to such extent that there
is no room for all who wish to attend. Why? In Russia, a
scientist is a near-hero. In the United States, there is—
and has been—a serious shortage of technical pupils—on
which our very future life depends. The result: the United
States is now a very bad second runner in a world where
science and technology are re-
placing the soldier, the regi-

percentage of youngsters 10 years hence would be
well on the way to fill our sadly lagging ranks of
scientists and technologists.

4. So as not to confuse, we repeat that the pro-
posed Nation-Wide Teleducation Network is to be
strictly CLOSED-CIRCUIT—not broadeast. We
have all the necessary technical means now to build
it. On a crash basis, it could be working in a year or
less.

5. Who will do the science teaching? This will be
left to a National Science Instruction Board. For
details, see “The Elements of Teleducation,” in our
May, 1956, issue.

Since we first broached the idea of teleducation in 1945,
teaching via television has become a rather well established
method of teaching. Old-fash-
ioned orthodox pedagogues,

ments and the military divi-
sions of former days.

What is the remedy in our
perilous dilemma? It is far too
late now for a crash program ous
in technical education using
our antique teaching methods.
There are not enough good
teachers to supply such a de-
mand. And good teachers are
not made overnight—it takes
many years. What then is the answer? MASS NATION-
WIDE TELEDUCATION.

In 1945, we were the first to broach the subject in a
short article entitled “Teleview Teaching.” We said: “Out-
standing educators . . . lecture via (closed circuit) teleview
from central Teletoriums. . .. Thus one teacher can lecture
and instruct hundreds of classes.”

Since that time we have published a number of articles
on this subject.®

A condensed version of this far-reaching plan is sum-
marized thus:

danger your

1. The United States government to sel up a
nation-wide closed cireuit educational television net-
work, tying together all schools and colleges. The
Government to finance and build the network, but
to have no voice in the teaching. Schools, however,
would have to agree to a specified amount of fechni-
cal teaching hours per week.

2. We have a suflicient number of good teachers
right now to teach 50,000 or 5,000,000 pupils or
students. These teachers now are wasted, literally.

3. To be effective, science and technology must
start with the 6-year-old child, in easy stages, fo
awaken his interesti. Television has shown that
simple seience things fascinate youngsters and, if
presented right, hold his interest. The marvels of
science and the wonders still to come would always
have to be emphasized, with the result that a large

* Tame, December, 1945 ; Newspeek, December, 1950 ; Rapio-ELECTRONICS,
September, 1951. Also Tec-Teleducation, Forecast, December, 1954, RaADIO~
ELECTRONICS, February, 1955, and May, 1956,

Send for free reprints of all RADIO-ELECTRONICS articles on Teleducation.

DECEMBER, 1957

F YOU are convinced of the feasibility

of MASS NATION-WIDE TELEDUCA-
TION and its urgency, in view of the seri-
country

write or wire your Senators and Con-
gressman calling their attention to this
article. They have received copies.

skeptic at first, have now be-
come enthusiastic supporters
of the idea. Many schools and
colleges now have become TV-
integrated, and wherever funds
are available, more schools are
coming into the fold.

One of the most recent suc-
cessful experiments was in-
augurated in September, 1956,
in Hagerstown, Md., where
6,000 children, in 6 elementary and 2 high schools, are now
being educated experimentally via a local TV school closed-
cireuit network. The pupils receive televised lessons in
English, geometry, art, music, history and social studies.
It has been termed by a very prominent educator, Dr.
Alexander Stoddard, who for 10 years was chairman of the
Educational Policies Commission of the National Education
Association, as “the most significant thing going on in
America today.”

The schoolrooms in Hagerstown today have an average
of four 21- or 24-inch regulation TV receivers spotted around
the class in strategic positions, so most of the students can
get a good view of the proceedings.

We can foresee the day when a single large theater type
wall-projection televisor will prevail instead of the box type
receiver. The wall-projection type, when mass produced
and consequently much cheaper than the comparatively few
in use today, will give a better view for the entire class,
particularly when the picture is in color, as it surely will be.
Much later, it will also be a three-dimensional picture,
rather than a flat one. This is most important for science
teaching when during televised experiments instruments,
apparatus and machines must be viewed from several angles
by the student for better understanding.

In the meanwhile, it is understood that the many schools
and colleges that are TV-equipped now can readily be
integrated into a nation-wide closed-circuit network with-
out difficulty.

Yes, as in all revolutionary new undertakings, there will
be many squabbles by the various boards of education in
cities and states as to methodology in teaching, procedure,
curriculum and many other details. These we feel certain
will and must be resolved speedily.

They are not serious vis-a-vis the life of our nation,
which depends on a successful outcome of this plan—H. G.
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TEST INSTRUMENTS

"VTUM

HE vtvm is such a reliable device

that the technician gives it little
thought until that inopportune
moment when it breaks down.

A defective vtvm should offer no spe-
cial problems because it is basically a
simple instrument. It uses two or three
tubes, conventional parts and straight-
forward circuitry. For the experienced
tech especially, troubleshooting should
be a snap.

The best way to minimize vtvm down
time is to prevent trouble in the first
place by following the simple precau-
tions and periodically making the brief
checks described in this article. Al-
though many of these points may seem
academic, they are often overlooked
by techs who should know better. Hun-
dreds of defective vtvm’s are returned
to manufacturers and instrument repair
shops yearly because of user careless-
ness or neglect.

Preventive maintenance

Probes and cables are a frequent
source of trouble because they are sub-
ject to constant handling. Internal con-
nections break or become intermittent.
Detachable probes are often dropped.
Check the condition of ohms probes
and cables by shorting them together
and flexing the leads while watching
the meter pointer. Erratic changes of
the meter reading indicate loose or
broken connections. Voltage leads should
be checked in a similar manner while
connected to a test-voltage source.

When a vtvm is used in the shop,
mount it securely so that an accidental
tug on the test leads will not pull it
off the bench or shelf and break the
meter movement. Keep detachable
probes in an out-of-the-way place or
clamp them in fuse type clips on the
vivm case.

To check the condition of the ohms
battery:

1. Set the FUNCTION SELECTOR to
ohms.

2. Set the RANGE CONTROL to R X 1.

3. Rotate the OHMS ADJUST control
to bring the pointer to full-scale deflec-
tion. If it is impossible to adjust the
pointer to full scale, replace the bat-
tery.

4. If OK as checked for
deflection, short the ohms
ground for about 10 seconds.

5. Open the short circuit and observe

full-scale
cable to

*RCA Commercial Engineering Electron-Tube
Division, Harrison, N. J. Author, The VIVM—
How It Works, Ilow To Use It, Gernsback Li-
brary, Inc. Some of the information in this
article has been abstracted from the book.
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By RHYS SAMUEL*

How to keep your vtvm
at top efficiency

-..itS care and repair

DIODES TRIODES

HTR TRANS ' N
PRI gssc |
Fig. 1—Recommended test setup for
aging tubes for vtvm’'s.
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Fig. 2—Block diagram of typical vtvm,

the scale indication. Any appreciable
deviation of the pointer from full-scale
deflection indicates a weak battery.

If it is impossible at any time for
the meter pointer to deflect to the full-
scale point on ohms, it is advisable to
replace the battery. Never leave ex-
hausted batteries in the instrument. If
any inspection reveals a battery that is
leaking or corroded, replace it immedi-
ately and thoroughly clean out all chem-
ical deposits inside the case and on
the battery contacts. Before a new bat-
tery is installed in a holder with spring
contacts, clean the contacts thoroughly
and adjust the springs to insure a
solid contact with low contact resistance.
Be sure to observe correct polarity
during battery installation.

Like the switches in TV tuners, vtvm
switches should be checked and attended
to periodically. Keep panel nuts tight-
ened to prevent movement of the switch
assembly, broken leads and shorted
components. Take care during solder-
ing to prevent overheating or scraping
the resistors mounted on the switches.
Excessive heat can permanently change
the value of precision resistors and
result in inaccurate meter readings.
Avoid twisting or loosening the switch
contacts.

Improper use of a vtvm is a major
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cause of failure and expensive repairs.
While its design makes it almost im-
possible to burn out the meter move-
ment, excessive and repeated overloads
can cause other types of damage. Ex-
cessive inputs, which result from im-
proper settings of the FUNCTION and
RANGE switches, may change the value
of the precision resistors in the divider
networks or burn out the low-value re-
sistors. Many vtvm’s returned to man-
ufacturers have damaged resistors in
the ohms-divider network because the
operator attempted to measure voltage
with the FUNCTION selector set to ohms.

Replacement parts

Whenever possible, exact replace-
ment parts should be used. Most divider-
network resistors have a =1% toler-
ance, and many have special values
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