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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 

and triplett model 
coo leads vom's 

in design, quality, performance, operating simplicity, 
and value per dollar. The leader at only $44.50 
At leading electronic parts distributors everywhere. 

TRIPLETT Model 630 VOM -the proof of 53 
years' experience in test instruments. 

630 -NA 630-A 310 

Triplett Electrical 
Instrument Company 
E- luttton, Ohio 

630-T 666 -HH 625 -NA 666-R 



NOW -A Faster Way to Reach 

the Top in TV SERVICING 

NRI SENDS YOU I7-- Picore 

To. be, components for a TV Receiver, 5" Oscilloscope aid 

Signal Generator . . . All parts for these 4 complete units. 

N. R. I. All- Practice Method Trains 

Spare Time to Fix TV Sets, Quickly, 
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 you the way to be the 
boss, to earn top pay. Television Serv- 
icing needs more than well trained men. 
If you have a basic knowledge of radio 
and electronics you 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. I. 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 
Servicing 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 your 
knowledge and understanding of this 
vast, growing phase of Television. 

DECEMBER, 1957 

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 100% learn -by- doing, practical 
training. Here is a course for men 
who know basic theory, either from 
Radio or 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 TO 

R THE 

Top 
IN TV 
SERVICING 

Send for 
FREE 
BOOK 

You at Home in 

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 Professional 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 you 
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. 7NFT, Washington 
16, D. C. 

TNATIONAL RADIO INSTITUTE 
Dept. 7NFT, Washington 16, D. C. 

Please send FREE copy of "How to Reach the Top 
Servicing." I understand no salesman will call. 
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NEXT MONTH: SERVICING TRANSISTOR AUTO RADIOS NEW 
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(Story on page 102) 

This is one collision that won't 
take place. The gadget on 
the right is an electronic 
light- triggered relay that 
stops the train whenever the 
intersection is blocked. 

Color original by James A. 
McRoberts 
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A1t . OREM..ONEY, 4,,; GET I. 

CTRON I 

Learn ALL 8 PHASES in ONE MODERN HOME -STUDY 
At Home - In Spare Time 

YOU GET ALL THIS NEWEST 

PRACTICAL EQUIPMENT 

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

Parts to build a powerful Superhet Receiver, 
standard broadcast and short wave 

Parts to conduct many experiments and build 
Continuity Checker, RF Ocillator, TV Circuits, 
Audio Oscillator, TRF Receiver, Signal Generator 

A Valuable Professional Multitester 

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALI 8 PHASES 
1. TELEVISION, INCLUDING COLOR TV 
2. RADIO, FM AND AM 
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! 
You can build a secure future for yourself if you get into Elec- 
tronics NOW! Today's shortage of trained technicians creates 
tremendous opportunities. National Schools Shop -Method trained 
technicians are in constant and growing demand for high -pay jobs 
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- 
railla Course will teach you 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 
FCC License without taking a special 

5AMPTEIEIS Ó 
RAD'O' 

course. You can handle sales, servic- 
ing, manufacturing, or make good 
money in your own business. SEND 
FOR FACTS TODAY! 
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 

- many other materials and services - consultation privilege with our 
qualified staff, and Graduate Em- 
ployment Service. EVERYTHING 
YOU NEED for outstanding success 
in Electronics. 
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NATIONAL SCHOOLS 

i Fully illustrated "Career" Book in 

FREE! TV- Radio -Electronics. PLUS actual sample 
lesson -yours at no cost, no obligation. 

CLIP COUPON NOW ... MAIL IT TODAY! 

APPROVED FOR G.1. TRAINING 

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

DECEMBER, 1957 

TECHNICAL TRACE TRAINING SINCE 1905 
LOS ANGELIES 37, CALIFORNIA 

IGET FAST SERVICE- iNA1LNOW TO 

NATIONAL SCHOOLS, DEPT. RG -127 
4000 S. FIGUEROA ST 

LOS ANGELES 37, CALIF. 
Rush free TV-Radio -Opportunity- Book and sample 
lesson. No salesman will call. 
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Fr brighter 
TV picture 

"brighter 
Profit 

ictu 

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. 

øTUNGSOt 
MAGIC MIRROR ALUMINIZED 

PICTURE TUBES 
RECEIVING TUBES 

Miniature 
Lamps 

6 

Sealed Beam 
Headlamps 

Aluminized 

Signal 
Flashers 

Radio and 
TV Tubes 

Special Semiconductor 
Picture Tubes Purpose Tubes Products 

Views 

Briefs 
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 discs. (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 
80'4 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 

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. 
EIA Conference on Maintainability 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, Stotler 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 inc. Typical gain is 10 db 

RADIO -ELECTRONICS 



LET DEVRY TECH PREPARE YOU IN 
SPARE TIME AT HOME AS AN 

AN INDEX 
to a 

BETTER JOB, 
A BRIGHTER' 

FUTURE 

Electronics 

ELECTRONICS 
TECHNICIAN Guided 

Missiles 

Television 

NO PREVIOUS TECHNICAL EXPERIENCE 

OR ADVANCED EDUCATION NEEDED! 

Micro- Waves 

Laborers and bookkeepers, store clerks, shop men, farm- 
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. 

Whether you prepare at home or in our well- equipped 
Chicago or Toronto Laboratories, you get sound, basic training 
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. 

Live -Wire Employment Service 

IWe'll also give you a free may of an 
interesting booklet, "Electronics and YOU." 

Puts you in touch with job 
opportunities -or helps you 
toward a better position in 
the plant where you are 
row employed. 

A SAMPLE LESSON 
See for yourself how Devey Tech trains 
you for real opportunities in Electronics. E 

i 

Draft Age? 
We have valuable information 
for every man of draft age; so 

if you are subject to military 
service, be sure to 
check the coupon. 

Communications 

Industrial 
Electronics 

Computers 

Automation 
Electronics 

Remote Control 
Systems 

"One of North America's Foremost Electronics Training Centers 

Accredited Member 
4 of Notional a 

Home Study Council 

611 
I'I jllil-9` III'I117. T , 6 1 1 110.0Ill4 ';I 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 

DEFOREST'S TRAINING, INC. 

DECEMBER, 1957 

Your Own 
Service Shop 

MAIL TODAY FOR FREE FACTS 

DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, III., Dept. RE -12 -N 

Please give me a FREE Sample Lesson and your booklet, 
"Electronics and YOU." 

NAME 
Please print 

STREET 

CITY ZDNE _ STATE 

l;] Check here if subject to military traimmg. 

N DeVry Seth's Canadian Training Center is located at 
626 Roselawn Avenue, Toronto 11 2, Ontario 

AGE 

APT 
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Mischa Elman 
makes his home recordings on 

irish 
ferro -sheen 
recording 

tape 

That's not the reason 
why you should use 

Here's why you should use 

...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 tane is sold. 
ORRadio Industries, Inc., Opelika, Alabama 
Export: Morison Exporting Corp., Ne w York, N. Y. 
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario 
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NEWS BRIEFS (Continued) 

at 200 mc, 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 µsecs. 
Typically the MADT will switch on or 
off in 10 light feet. No type number 
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 stylus. 

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 discs and cartridges on the 
market. The would -be stereophonic lis- 
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 in a single -channel 
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 3 
KETV, Omaha, Neb 7 
WHYY -TV, Philadelphia, Pa 35 

New call letters were chosen by: 
WLOF -TV, Orlando, Fla. _. 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 noncommercial (6 uhf). 

Canada's list of TV stations has 
grown to 44 with: 
CHAT -TV, Medicine Hat, Alta 6 
CHBC -TV, Kelowna, B.0 3 

Viewers should note that CHBC -TV 
(Continued on page 12) 
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17 WATTS 
PUSH -PULL POWER 

at 300V. B+ 

with a pair of 
MINIATURE tubes 

J\ 

the 

Am perex 
EL84 //6BQ5 
LOW- DISTORT ON, 

HIGH -GAIN POWER PENTODE 

True pentode characteristics for low 
distortion and high peak power. 

High gain and sensitivity resulting 
in reduced drier 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: 

6CA7 /EL34 Highpower pentode; 100 W PP 

EF86/6267 Low -noise highµ pentode 
ECC81 /12AT7 Lownoise mediuµ dual triode 
ECC82 /12AÚ7 Low -noise lowµ dual triode 
ECC83 /12AX7 Lownoise nighµ dual triode 

ECC85/6A08 High. duol triode for FM tuners 

GZ34 /5AR4 Cathode -type rectifier; 250 ma. 

EZ80 /6V4 9 -pin rectifier, cathode; 90 ma. 

EZ81 /6CÁ4 9.pin rectifier; cathode; 150 ma. 

At All Leading Electronic 
Parts Distributors 

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

RADIO -ELECTRONICS 



ALLIED'S N6r CATALOG 

d 

404 

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 equipment 
at lowest, money- saving prices. Get 
every buying advantage at ALLIED: 

fastest shipment, expert personal 
help, lowest prices, guaranteed 
satisfaction... 

EASY -PAY 
TERMS: 

Only 10% down, 
up to 18 months 

to pay. Available 
on orders over $45. 

Fast handling - 
no red tape. 

featuring: r 

ST STOCKS 

Latest Hi -Fi Systems and 
Components 

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

Recorders and Supplies 

Public Address Systems and 
Accessories 

TV Tubes, Antennas and 
Accessories 

Amateur Receivers, 
Transmitters, Station Gear 

Test & Lab Instruments 

Specialized Industrial 
Electronic Equipment 

Huge Listings of Parts, Tubes, 
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 kits, 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- 
ponents and complete music systems -available for 
immediate shipment from stock. Save on exclusive 
ALLIED- Recommended complete systems. Own the 
best in Hi -Fi for less! 

,i11111111111111111mr. 
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ALLIED RADIO 
World's Largest Electronic Supply House 

DECEMBER, 1957 
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send tor the leading 
electronic supply guide 

ALLIED RADIO CORP., Dept. 2 -M7 

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

Send FREE 404 -Page 1958 ALLIED Catalog 

Name 

Address 

City Zone State L------- - - - - -- NM 
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