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for all set replacement work!

You'’ll save yourself trouble if you standardize
on Raytheon “‘All-Set”” Tubes for replacement
work.

Here’s why:

Raytheon ‘‘All-Set’” Tubes are designed to give
perfect service in many makes and models of re-
ceivers because Raytheon sells Tubes to almost

every set manufacturer. To satisfy the many and
varying needs of so many manufacturers, these
tubes must combine top quality performance and
dependability. This successful combination makes
Raytheon “‘All-Set’’ Tubes tops for replacement.

Always use Raytheon “*All-Set’’ Tubes to satisfy
your “‘all-set’’ customers.

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

RAYT‘!-I EON MANUFACTURING COMPANY

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

Raytheon makes
all these

Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes,
Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

Excellerce cn 67 rordes

WwWwWw americanradiohistorv com
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. NOW-A Faster
theTop inTV

S
.
i

N.Rolo SENDS YOU 17" Picture Tube,

Components for a TV Receiver, 5” Oscilloscope and Signal
Generator . . . all parts for these 4 complete units.

N.R.1. All-Practice Method Trains You at Home in_

Way to Reac
SERVICIN

Spare Time to Fix TV Sets Quickly, with Confidence

The man who knows the answers—the
Professional TV Technician enjoys the
prestige, gets the better jobs, the
higher pay. Here is the learn-by-
practice training to be a Professional
TV Technician. It shows you the way
to be the boss, to earn top pay. Tele-
vision Servicing needs more 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 prob-
lems you can not solve. And you can’t
get the training you need while cus-
tomers wait.

N.R.l. Is Oldest and Largest

Home Study Radio-TV School

Over forty years experience and the
record and reputation of N.R.I. 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 Servicemen. 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.

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 com-
ing Color TV boom, you’ll need the
kind of knowledge and experience this
N.R.I. 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

] Name. ...
Send for
Address...oeeoveroeneees
FREE
Gty ool

spare time 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 ex-
perience you offer to really learn.” If
you want to go places faster in TV
Servicing, make your future more se-
cure as the industry develops, we
invite you to find out what you get,
what you practice, what you learn
from N.R.I.s Course in Professional
TV Servicing. Mail the coupon now.
There is no obligation. NATIONAL
RADIO INSTITUTE, Dept. TNET,
Washington 16, D. C.

o —— = m——— = mm

NATIONAL RADIO INSTITUTE
Dept. 7ZNET, Washington 16, D. C.

Please send FREE copy of “How to Reach the Top in TV
Servicing.” I understand no salesman will call.
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Men 17-55

Prepare Now for a Profitable
y Career in the Opportunity-
y Packed Fields of

ELECTRONICS

as used in

GUIDED MISSILES

NO ADVANCED EDUCATION OR PREVIOUS
TECHNICAL EXPERIENCE NEEDED!

Men who are planning a solid future and are

anxious for a brighter tomorrow will find reai

opportunities in the big, fast-growing field of Electronics.

4 Imagine being able to prepare for the advantages

An INDEX ' offered in Electronics without having advanced

To A Better Job, education—or previous technical experience! And

¥ what's so important, you can get this preparation in

your spare time at home without interfering with

your present job . . . following the same basic

i method used in our Chicago and Toronto training

Automation Electronics ¢/  laboratories. Send coupon for FREE booklet NOW!
Guided Missiles /

Micro-Waves Communications %% ¢ Live-Wire Employment Service

Radio Radar T Puts you in touch with job opportunities
— or helps you toward a hetter
Computers position in the plant where

Remote Control Systems M.~ you are now employed.

Broadcasting

A Brighter Future

Industrial Electronics

Electronics Television
Your Own Service Shop

Accredited Member
m of National Home
§ Study Council

A e H

4 7 . = < = r s
Wl D:VRY TECHNICAL INSTITU
N e Nueble - CHICAGO 41, ILLINOIS
every man of draft FORMERLY
.+ age; so ik you are i DeFOREST'S TRAINING, INC.
subject to military
service, be sure to
check the coupon.

=

TE

MAIL TODAY FOR FREE FACTS

DeVry Technical Institute
4141 Bel t Ave., Chicago 41, Ill., Dept. RN-12-N
Please give me your FREE booklet, *’Electronics and YOU,” and

tell me how ! may prepare to enter one or more branches of
Electronics os listed above.

BOOKLET

We'll give you a free copy of an
interesting booklet, “Electronics
and YOU.” See for yourself how
you may take advantage of the
opportunities in this fast-growing

field.

Nome Age
Please Print
Street Apt.

City Zone State
[0 Check here if subject to Military Training.

eVry Tech’s Canadian Training Center is located at
626 Roselawn Avenus, Toronto 12, Ontario

D
2023

December, 1957
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ZENITH RADIO CORPORATION

OUT OF CONSIDERATION FOR SERVICEMEN WE USE

NO PRINTED CIRCUITRY

in our television chassis. Every servicing dealer
knows that printed circuitry in a television chassis
often leads to costly servicing and may also cause
service delays. At Zenith we use no printed cir-
cuitry in our TV chassis, even though Dr.
Alexander Ellett—the daddy of printed circuitry
through his work with the U. S. Office of Scientific

Research and Development—is head of our
Research Department, and although Zenith was
among the first to use printed circuitry in the
proximity fuse. Zenith’s handcrafted standard
circuitry in television means greater operating
dependability and fewer service headaches.

YES, IT COSTS US MORE TO DO IT THIS WAY,
WITH HANDCRAFTED STANDARD CIRCUITRY, BUT
IT MEANS MORE SATISFIED CUSTOMERS FOR ZENITH DEALERS

EASIER TO SERVICE... MORE ACCESSIBLE

HORIZONTAL CHASSIS

There are no screwball construction arrangements
in Zenith’s famed Horizontal Chassis that has
established a reputation as the finest performing
chassis in the industry—either in the fringes or

WE THINK IT’S WORTH THE
EXTRA COST AND EXTRA CARE
OF HANDCRAFTED STANDARD
CIRCUITRY TO GET THE BEST

PERFORMANCE AND LEAST SERVICE

HEADACHES AND SO DO

THOUSANDS OF DEALERS WHO WOULD
SOONER SELL CUSTOMER SATISFACTION

THAN A PRICE TAG!

CHICAGO 39, ILLINOIS

close in. Zenith’s Horizontal Chassis is more ac-
cessible and easier to service when servicing is
required —another big advantage to servicemen
and customers alike.

www americanradiohistorv com
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404 paces

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...

WORLD'S LARGEST STOCKS

X AL
“i‘“‘\'] i o Latest Hi-Fi Systems and

Components

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

Recorders and Supplies

Public Address Systems and
Accessories

e TV Tubes, Antennas and
Accessories

EASY-PAY
TERMS:

Only 10% down,
up to 18 months
to pay. Available
on orders over $45.
Fast handling—
no red tape.

o Amateur Receivers,
== Transmitters, Station Gear

¢ Test & Lab Instruments

¢ Specialized Industrial
Electronic Equipment

-

¢ Huge Listings of Parts, Tubes,

featu ring: 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.

i EVERYTHING IN HI-FI
World’s largest selection . of quality Hi-'Fi com- send for the leading
ponents and complete music systems—available for z i
immediate shipment from stock. Save on exclusive electronic supply guide
ALLIED-Recommended complete systems. Own the

best in Hi-Fi for less! ALLIED RADIO CORP., Dept. 1-M7 [ |
l 100 N. Western Ave., Chicago 80, INl, l

I [ Send FREE 404-Page 1958 ALLIED Catalog I

= l Name =

- I Address. I
ALLIED RADIO | Zone—_State |
World’s Largest Electronic Supply House L- g e —— -J
December, 1957 9
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NEW HYPERSONIC
T-50 DRIVER®

Smooth, distortion-free sound repro-
duction from 600 cps to inaudibility!

|
|
|
I
|
[
I
|
1
[
I
|
l
|
l
|
l
1
|

NOW- add the T-50 D
existing equipment...

NEW RECIPROCATINGFLARE "
H-600 HORN

Uniform, wide-angle dispersion of
sound over the entire operating range!

ver or H-600 Horn to improve your
r, achieve the ultimate in high fre-

guency performance by u_sing the T-50 and H-600 together

TOP CUTAWAY

BOTTOM CUTAWAY

Exclusive features of the T-50

OIndividuaIIy-wound aluminum voice coil has maximum high frequency effi-
ciency.ePlaced at the rear, enclosed side of diaphragm protects it against
external damage and foreign matter.@§)Diaphragm is zonafly re-enforced with
concentric rib for maximum piston action,Oand has convex radiating surface
that achieves maximum uniformity of high frequency path tengths into mixing
chamber.eRadial apertures in new phase-matching mixing chamber transmit
all path.lengths equally.o and reduce radial transmission impedance between
diaphragm and mixing chamber surface, permitting tight spacing of diaphragm
to mixing chamber surface for high frequency extension.@Constant cross.sec-
tional area of die-cast mixing chamber apertures provides perfect acoustic match
from diaphragm to throat of horn. Diaphragm and mixing chamber are rim-
centered on magnetic pot structure for optimum voice coil and gap alignment.

SPECIFICATIONS: Response: 600 cps to Inaudibility; Recommended crossover:
700 cps; Power capacity: 50 watts, integrated program; Diameter: 414"; Depth:
41" Throat: 134”—18 thread; $49.50 net * Patent pending

MODEL HF.206

 More University tweeters, mi

-

MODEL T.30

MODEL UXT.S MODEL 4401

SP——

LISTEN

10

range horns and drivers . .. for maximum versatil

COBREFLEX

UNIVERS!ITY LOUDSPEAKERS, INC., 80 SOUTH KENSIcO AVE., WHITE PLAINS, N. Y.

Exclusive features of the H-600

@Iniﬁal expansion of precision die-cast aluminum horn grows larg-
er and larger in vertical direcﬁonewhile central contouring pro-
files get deeper and deeperebuilding up sound pressure more
and more into the horizontal directionOand when contoured sound
has been fully developed within horn, horn expansion in the hori-
zontal direction'takes overeuntil both ultimate expansion of horn
and sound pressure are coordinated in the horizontal plane at the
mouthowhich is designed large enough to present a3 smooth radi-
ation characteristic down to the lowest wave lengthsaand where
a radiating plane wave front equalizer§)smoothens out the wave
front to give an even. wide horizontal sound pattern.

SPECIFICATIONS: Air column: 734" Horn Cut-off: 600 cps; Recom-
mended crossover: 700 cps; Dispersiont 125° horiz. x 55° vert.;
Bell mouth: 834” x 434" over-all. Depth {less driver): 734”; Throat:
134”18 thread; $18.00 net t U.S. patent #2.690,231

' and flexibility of operation

HF-206 Hypersonic Tweeter. Response to inaudibility.
Crossover 5000 cps. Wide angle ‘‘reciprocating flare”
die-cast aluminum horn. 8 ohms $33.00 net.

UXT-5 Super Tweeter. Crossover 5000 cps up. Wide-angle
response to 17,500 cps. 8 ohms. $21.00 net.

4401 Tweeter. Crossover 2500 cps up. Wide-angle re-
sponse to 15,000 cps. § ohms. $18.00 net.

T-30 High Frequency Driver. As tweeter with H-600 in
2-way system; as mid-range with H-600 or Cobreflex in
3 or 4-way. Response: 200-15,000 cps. 8 ohms. $30.00 net
Cobrefiex Horn. Crossover 350 cps up. Exclusive twin.
flared 27" exponential air column. Dispersion: 120° x 60°
Heavy precision aluminum die casting. $23.00 net.

RADIO & TV NEWS
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6 months
from today

add technical training to your
practical experience. GET YOUR FCC
LICENSE QUICKLY!

then use our effective

Job Finding Service!

We Guarantee
to train you until you receive

: Your FCC License

If you fail to pass your Commercial License exam after
combpleting our course, we guarantee to continue your
training without additional cost of any kind until you
successfully obtain your Commercial License.

==

Here's proof FCC Licenses can be secured in a few hours
of study with our training at home in spare time.

Name and address License Time
John J, Johnson. Boise City, Okla................ I'st Class 20 weeks
Prentice Harrison, Lewes. Delaware . .1st Class 27 weeks
W. E. Evey. Ottawa, Kansas... 2nd Class 24 weeks
J. A. Niedeck, Bethlehem, Pa,. 8 weeks
Gerald J, Collier. Columbus, O 16 weeks

Employers Make Offers Like These

to Our Graduates Every Month

Broadeast Station in Illinois: “We are in need of an engineer
with a first class phone license, preferably a student of Cleve-
land Institute of Radio Electronics; 40 hour week plus 8 hours
overtime.”

West Coast Manufacturer: “We are currently in need of men
with electronics training or experience in radar maintenance.
We would appreciate your referral of interested persons to us.”

Our Trainees Get Jobs Like These Every Month

CHIEF ENGINEER

“‘Since enrolling with Cleveland Institute I have
received my 1st class license, served as a transmitter
engineer and am now Chief Kngineer of Station
WAIN. T also have a Motorola 2-way Service Sta-
ti(r))rln. 'Thanks to the Institute for making this pos-
sible.”

Lewis M. Owens, Columbia, Ky.

TEST ENGINEER

“I am pleased to inform you that I recently secured
a position as Test Xngineer with Melpar, Inc.
(Subsidiary of Westinghouse) A substantial salary
increase was involved. My Cleveland Institute
training played a major role in qualifying me for
this position.”’

Boyd Daugherty, Falls Church, Va.

Names of Trainees in Your Area
Provided on Request
Carl E. Smith, E.E., President

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Dept. RN-12, 4900 Euclid Bldg.. Cleveland 3, Ohio

December, 1957

Get these valuable
Booklets

REE!

o

‘Buccessinl

Electronics

Training

Licexsg
. Efﬁ'”"‘ﬂonsll

Accredited by the National Home Study Council

Cleveland Institute of Radio Electronics

Dept. RN-12, 4900 Euclid Bldg., Cleveland, Ohio

- -
)
J Please send Free Booklets prepared to help me :
J 9¢t ahead in Electronics. 1 have had training 1
Ior experience in Electronics as indicated below: i
L [ Military [ Broadcasting 1
: [ Radio-TV Servicing [ Home Experimenting |
i [] Manufacturing [] Telephone Company |
Amateur Radio Other. .. .. eee... B
. I
: In what kind of work are you | In what branch of Electronics are Il
|
I now engaged? ............... you interested? .......... ..., 1
I I
. 1
B Name. . oo Age........... ]
: /X 3808 006 06 6006000006606000008a00080000400800006000000000 |
] (@170 6088800 003000006600060000000000 Zone..... State.....ooviiinnnn :
Special Tuition Rates to Members of Armed Forces RN-I2

)

www americanradiohistorv com
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NEW 12" PRECISION TURNTABLE

e0r 2028228820088 5%0

i2

B B N B R N N NE N

OUTSTANDING FEATURES

Four speeds, each with +39% 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.

806 5600QB66E O

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, absolutely 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 Thorens 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. R127, New Hyde Park, N.Y. 79

HOI !EN i SWISS MADE PRODUCTS b

HI-FI COMPONENTS - LIGHTERS - SPRING-POWERED SHAVERS - MUSIC BOXES
RADIO & TV NEWS
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SPEAKER COMPONENTS

designed for the most natural . .
most farthful sound reproduction

HORN

This new ALTEC high frequency horn is
the finest available for home use. When
used with the ALTEC 802D high frequency
driver the 5118 gives amazingly smooth
response throughout the range from 500 to
22,000 cycles, one-half octave above the
range of the human ear. The ALTEC 803
bass speaker, either singled or paired, is
recommended as a bass component for use
with this horn. The 500D dividing network
is needed to complete this system.

PRICE: $36.00

HIGH FREQUENCY DRIVER

Designed specifically for use with the 511B
and 811B horns for smooth 500 to 22,000 cycle
high frequency reproduction.

Power: 30 watts; Range: 500—22,000 cycles;
Impedance: 16 ohms; Magnet Weight: 1.3 |bs

PRICE: $57.00

S00D

For use with the 802D h.f. driver and 511B
horn. Has smooth 12 db per octave slope and
detented high frequency shelving control de-
signed for external mounting with 4 steps of
1Y4 decibels each for precise adjustment to
individual rooms.

DIVIDING
NETWORK

Impedance: 16 ohms; HF attenuation: 6 db,
14 db steps; Crossover: 500 cycles

PRICE: $54.00

80O0OE

Has the same characteristics as the 500D but
with 800 cycle crossover for use with the
811B horn and 802D h.f. driver.

Impedance: 16 ohms; HF Attenuation: 6 db,
1% db steps; Crossover: 800 cycles

PRICE: $42.00

DIVIDING
NETWORK

December, 1957

ALTEC LANSING speaker components exemplify the
ALTEC tradition to give the most faithful reproduction of
sound obtainable through the most natural means.

ALL .i these ALTEC high frequency horns are of the sec-
toral, exponential type which provides a clear, mathematically
calculated flow path to direct the sound waves into the
proper distribution pattern without interfering with their
natural propagation in the air. These sectoral horns provide
efficient distribution control at all frequencies, unlike diffu-
sion and other types which have wide distribution at the
lower frequencies and become extremely directional and
inefficient in the higher ranges.

These sectoral horns and their associated driving elements
represent the only true method for obtaining high efficiency,
full dynamic range, smooth frequency response and wide,
regular distribution of high frequency sounds.

Have the pleasure of listening to a two-way speaker system
of ALTEC LANSING speaker components at your dealer's.
If your ear is in tune, you'll take ALTEC home.

HORN

This superb ALTEC horn is identical in de-
sign concept and quality with the 5118 but is
smaller and has a frequency range from 800
to 22,000 cycles. The 8118 with the 802D driver
can be used with the ALTEC 803A bass
speaker or with the 415A Biflex to extend this
wide range speaker to a full 22,000 cycle
system.

PRICE: $27.00

HIGH FREQUENCY SPEAKER AND
NETWORK
This newly developed high frequency speaker
and horn used with the 3000B network is the
ideal unit to extend the range of the ALTEC
412A and 415A Biflexes or of any efficient
12”7 or 15" cone speaker to a full 22,000 cycles.,
The dividing network separates high and low
frequencies at 3000 cycles, crossing over at
a smooth 12 db per octave curve.
Speaker—Power: 20 watts; Impedance:
8 ohms; Range: 3,000—-22,000 cycles

PRICE: $39.00

Network —Impedance: 8 chms; HF Attenua-
tion: 10 db continuously variable; Crossover:
3000 cycles

PRICE: $21.00

BASS SPEAKER

The 803A is used as the bass component in
many of ALTEC's larger theatre speaker
systems, Since it is intended for use with the
802D high frequency driver and either the
511B 6r 811B horn its efficient frequency
range is limited to 30—1600 cycles. This 1600
cycle upper range assures a smooth cross-
over at any frequency up to 800 cycles. As a
result the 803A has a bass performance far
superior to that of loudspeakers designed to
operate over a wider frequency spectrum.
Power: 30 watts; Impedance: 16 ohms;
Range:30-1600 cycles; Magnet Weight:
2.4 1bs

PRICE: $60.00

ALTEL

LANSING CORPORATION

ALTECLANSING CORPORATION
1515 S. Manchester Avenue, Anaheim, Calif,
161 Sixth Avenue, New York 13, N.Y.
Write for free catalogue Dept. TM12
Ad #12-11
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Burton Bmw::\e/Ncw York

P

S £ 'Wq‘,hit the target again . . .
~with this new,; modern version of the
0 most wanfed service-test instrument.

o Pyramld introduces the CRA-2
_'Capacitor-Resistor Analyzer, a versa-
_: tile,. up-to-date, moderately priced test
.mstrument The CRA-2 is the perfect
"-multl -purpose ‘analyzer for the tech-
nician, serviceman and engineer, in
industrial and military electronics,
black and white, and color telev1s1on,
and all related. fields.

The guesswork has been removed

- from -eircuit frouble shooting. When
making:leakage:current measurements,
the values are read directly from the
meter while the rated operating volt-'
age is applied to- the capacitor. A

:\\

; N  eanl values on the meter for many types of
) (T Bl capacitors.. The extended range cali-
QS e \ e brated ‘power - factor control permits
power. fact r,measurements of electro-
lytic éapaeite

ors’ rated as low as 6 volts

DG workmg» This - spec1al “QUICK
CHECK” mrcmt “performs rapid “IN

- mittent high RF zmpedance and high
. power factor without removing or dis-
-wk‘s;ﬁmsm e ‘connecting -thé component from its
3y operatmg mrcmtf

' ..FEATURES 4 .

- "‘Qu:ck Check" in_ cnrcunt test for Open Clrcuns
Short Circuits. Inter mittents. High RF
Impedance. High Power Factor.

:', -Speedily and accurately checks:
+. ‘Cupacitance. Power Factor. Resnstonce
Insulation-Resistance. Leakage Current.

Precmon meter for accurate readings of
'Ieakcge current, -applied voltage and

: -_ = ‘ ihsulation resistance.

; ; "@ Combmohon Wien and Wheatstone bridge.
- - \\,% Accurate vacuum-tube meter circuit.

Examine “'\'°d°)’ : . Parts of the highest quality are used. Wire
‘é and wiring meet military specifications.

Being introduced by Ieadmg Eledromc Parfs Dlsmbufors

PY R M I D ELECTRIC COMPANY

1445 Hudson Bivd., North Bergen, New Jersey

.’I/////

e
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%\L \‘“: : 3 LE . et vacuuni-tube ohmmeter circuit dis-
R s L R e plays acéurate insulation-resistance

DC. workgfg and ag high as 600 volts

~CIRCUIT” “test.for short, open, inter-

s Ry

Bh
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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 work, a real chance for

advancement.

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
acrept men who start technical training.

Your Advancement Is Rapid

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

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

Here’s 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 Engineer. It’s a
plan fitted to your needs, with personalized
mstruction 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 books — (1) the 36-page career guide
“How to Succeed,” (2) Opportunity outlooks
in your field of interest, (3) sample lesson
(Math) demonstrating I. C. S. method.

Accredited Member,

I. C. S., Scranton 15, Penna.

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 141471, SCRANTON 15, PENNA.

(Partial list of 257 courses)

Without cost or obligation, send me “HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):

3 air Conditioning

[ Architecture

[J Arch. Drawing and
Designing

[ Building Contractor

O Building Estimator

I Carpentry and Millwork

1 Carpenter Foreman

[ Heating

O Inlerior Decoration

! Painting Contractor

] Flumbing

1 Reading Arch. Blueprints
ART

O] Commercia! Art

1 Magazine & Book Illus.

O Show Card and
Sign Lettering

1 Sketching and Painting

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

Name.

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

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

City

Zone.

CIVIL
ENGINEERING

ARCHITECTURE AVIATION
and BUILDING O Aero-Engineering. Technology
CONSTRUCTION [ Aircraft & Engine Mechanic 0O Civil Engineering

O Construction Engineering

O Highway Engineering

O Professional Engineer (Civil)
O Reading Struc. Blueprints
O Structural Engineering

O3 Surveying and Mapping

DRAFTING
O Aircraft Drafting
O Architectural Drafting
O Drafting Machine Design
(1 Electrical Drafting
{0 Mechanical Drafting
O Sheet Metal Drafting
O Structural Drafting

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

HIGH SCHOOL
O High School Diploma

Age

Home Address

O Good English
O High School Mathematics
3 Short Story Writing

LEADERSHIP
O Industrial Foremanship
O tndustrial Supervision
O Personnel-Labor Relations
3 Supervision

MECHANICAL
and SHOP
[ Diese! Engines
[ Gas-Efec. Welding
O Industrial Engineering
O Industrial Instrumentation
O Industrial Metallurgy
O Industrial Safety
O Machine Design
O Machine Shop Practice
O Mechanical Engineering
{0 Professional Engineer (Mech)
C Quality Control
L Heading Shop Blueprints
1 Refrigeration and .
Air Conditioning .
[ Too! Design 3 Tool Making

RADIO, TELEVISION
3 General Electronics Tech.

DO Industrial Electronics

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

O Radio-TV Servicing

RAILROAD
{3 Car Inspector and Air Brake
O Diesel Electrician
O Diesel Engr. and Fireman
(I Diese! Locomotive

STEAM and

DIESEL POWER
O Combustion Engineering
[ Power Plant Engineer
[0 Stationary Diesel Engr.
O Stationary Fireman

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

Working Hours

State. s

Occupation

A.M. to P.M.

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd.,
Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.

National Home Study Council

December, 1957
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The "King of Instruments"
—an Aeolian-Skinner organ installation.

HE sound of the organ is one of the most

difficult to reproduce, because of its wide
tonal and dynamic range, and because of the
large amount of fundamental energy that ap-
pears at extreme bass frequencies.

At a recent public demonstration, staged by the
Audio League at St. Mark’s Church, Mt. Kisco,
N. Y., the récorded sound of an Aeolian-Skinner
organ (from stereo tape) was instantaneously
alternated with that of the “live” instrument.
The reproducing equipment selected included
four AR-1 speaker systems. Here is some of the
press comment on the event:

The Saturday Review  (David Hebb)

“Competent listeners, with trained professional
ears, were fooled into thinking that the live
portions were recorded, and vice versa....The
extreme Jow notes were felt, rather than heard,
without’ény ‘Ioudspeake‘r‘»‘rsounq. a0

hve and recorded sound) that, eve when it
was discerned, it was impossible to tell whether
the organ or the sound system was playing!”

The price of an AR-1 fwo-way
speaker system, including cabinet, is $185.00
in mahogany or birch. Descriptive literature
is available on request,

ACOUSTIC RESEARCH, INC.

24 Thorndike St., Cambridge 41, Mass.
14

* Presenting latest information on the Radio Industry.

By RADIO & TY NEWS
WASHINGTON EDITOR

THE HISTORIC TRIAL-TEST PAY-SEE
TY edict issued a short while ago by
the Commission, has, in the opinion of
most legislators in Washington, set
the stage for firm action by not only
Congress, but industry, too. And a
number of members of the Congress
have lost no time in getting down to
business and scheduling hearings.

Representative Oren Harris, chair-
man of the House Interstate and For-
eign Commerce Committee, told the
Washington press that he would con-
vene his group in January and hold
public hearings on the FCC’s qualified
approval of subscription tests for tele-
vision. Not only would the headman
of the Commission be called on to
testify, Congressman Harris said, but
other members of the FCC would be
asked to appear.

The House committee will be asked
to study very carefully any applica-
tions submitted by potential toll-TV
operators to determine whether the
experimental charge plan would be in
the public interest.

The Congressman, who has written
to the FCC on several occasions ques-
tioning its statutory position in au-
thorizing toll-TV, noted that he has
warned the agency not to approve any
tests of subscription television without
getting prior clearance from the Inter-
state Commerce Committee.

Other Congressmen were equally

critical of the Commission. Said Rep.
Emanuel Celler: “The proposed tests
contained a calculated risk ... for
free . . . broadcasts.”

In his opinion, Congress should rule
on the issue before any experiments
are undertaken, because pay-TV poses
a ... “grave threat to the public in-
terest.” Noting that the Commis-
sion’s legal authority to proceed with
such tests were “ .. dubious at
best . . .” the member of the House
said that even on an experimental
basis, fee television ... “may bring
in its train a number of dlsastrous
consequences.”

The Congressman said that he felt
confident . . . “that once Congress un-
dertakes such consideration, the Com-
mission will defer final decision in
respect to experimental pay-TV until
the Congress has resolved the problem.”

Senators also joined the army of
protesters. Qutspoken Senator Charles
Potter, a member of the powerful
Senate Interstate and Foreign Com-
merce Committee, said that he must
.. . “with regret, disapprove of the
FCC’s action . . . and the Committee
will be asked to instruct the FCC to
hold off or postpone any action until
Congress has had an opportunity to
study thoroughly the problem.”

He, too, stressed the fact that the
FCC lacked the authority to rule on
pay-TV, and even if the agency did,

NEW TELEVISION STATION GRANTS

An additional listing of new construction permits and changes that

have been made in station call letters. List continued next month.

STATE CITY CALL CHANNEL FREQUENCY POWER*
Montana Butte e 6 82-88 66.072
NEW CALL LETTER ASSIGNMENTS

STATE CITY CALL CHANNEL FREQUENCY

California Redding KVIP-TV 174-180
L. (Formerly KVIP)

Ilinois Peoria WMBD-TV 31 572-578

Oklahoma Tulsa KTUL-TV 180-186

{Formerly KTVX)

Nebraska North Platte XWSL 54-60

Pennsylvania McKeesport WTAE 6 82-88

Texas Amarillo KVII 7 174-180

Texas Monchans KVKM-TV 9 186-192

Washington Kennewick KTRX 25 536-542

* ERP = (effective radiated power, kw.)

www americanradiohistorv com
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Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE

At Home — In Spare Time

YOU GET ALL THIS NEWEST

PRACTICAL EQUIPMENT

o Parts to build @ 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

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

o A Valuable Professional Multitester

19 BIG KITS

YOURS TO KEEP

AR

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES

1. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE
2. RADIO, FM AND AM 6. AUTOMATION

3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES

4, SOUND RECORDING AND HI FIDELITY 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.

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

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 you all phases
of the industry quickly, cleatly and
correctly. You can master the most
modern projects, such as Color TV,
printed circuits — even prepare for
FCC License without taking a special

Fully illustrated “‘Career” Book in

FREE! 1v-Radio-Electronics. PLUS actual sample
) lesson—yours at no cost, no obligation. !
CLIP COUPON NOW . .. MALL IT TODAY!

APPROVED FOR 6.1. TRAINING

NATIONAL SCHOOLS

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

December, 1957

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

2 qupon )
s:c, ird lm
i HM R L

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA
’GE'I’ FAST SERVICE— MAILNOW TO

NATIONAL SCHOOLS, DEPT, RH-127
4000 S. FIGUEROA ST. :
LOS ANGELES 37, CALIF.

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

!
i
I
I
]
I
I
‘———————-------m-@
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NAME AGE
' ADDRESS
CITY. ZONE STATE
' [ Check it interested ONLY in Resident School training at Los Angeles.
‘ VETERANS. Give date of Dischorge
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STYLUS

only with the
Hluxvale

miniature FLUXVALVE magnetic phonograph
cartridge represents a new era in high fidelity
cartridge design. This newest of PICKERING
cartridges brings the music lover the most exciting
and safest idea in a stylus assembly since PICKERING
introduced the first lightweight high fidelity pickup more
than a decade ago.

The “T-Guard” stylus assembly is a quick-change, easy to
slip-in unit which’ eliminates precarious finger-nail fumbling.
) Its practical “T” shape provides a firm and comfortable grip
Model TRIIN; e zfor safe and easy stylus change.

Arna= T :

bhi = The most flexible cartridge in the world...the FLUXVALVE
is the only cartridge with the remarkable Y5 mil stylus . . .
exclusive only with PICKERING. The FLUXVALVE can be

used with any one of five styli, to meet any requirement or
application . . . to play any record, at any speed.

If you are planning to buy a new cartridge—the fact that
PICKERING developed this revolutionary stylus is
important to you! ANl of the research, development and
planning that went into the “T-Guard” stylus is con-

every FLUXVALVE model you buy.

For those wio l‘ﬂﬂ 1he difference” eme QUALITY HIGH FIDELITY PRODUCTS BY
i@c PICKERING & COMPANY, INC., Plainview, N. V.

ig
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PICKERING’S introduction of the truly

clusive proof of the superlative engineering skill in

the matter should still be brought be-
fore the Congress.

The Senator said that he . .. ‘“was
opposed to any form of subscription
TV that will cancel without recourse
the Federal Government’s laws and
regulations that TV would be free.”

He added that if ... ‘“‘there is to
be a system of TV for which people
will pay, then its priority is second to
that of free TV, as long as the govern-
ment has anything to do with allo-
cations. . . .”

Noting that we should first resolve
the problem of channel utilization be-
fore considering any other programs,
he added that we must not . . . “em-
bark upon another experiment that
will only complicate a situation al-
ready approaching chaos.”

REVOLUTIONARY DOPPLER RADAR
self-contained aircraft navigation sys-
tems, which can plot a course any-
where on the globe, compute the speed
and drift of the airplane, compute con-
tinuously the distance to destination
and signal when the destination has
been reached, have been developed for
the Air Force, the Department of De-
fense disclosed a few weeks ago.

The new system is based on a prin-
ciple discovered in 1842 by an Austrian
physicist, Christian Doppler. He found
that sound from a moving object has
a higher pitch as it approaches a sta-

4 tionary bystander than it has when re-

ceding. Subsequently, it was learned

§l that the same is true of radio waves.

In 1938, the Naval Research Labora-
tory demonstrated that the Doppler
principle could be applied to electro-
magnetic waves. W. J. Tull and J. J.
Hibbert, at Massachusetts Institute
of Technology’s Radiation Laboratory,
proposed that it be used to determine
the velocity of an aircraft for navi-
gational purposes.

A project was initiated in 1945 at
the Communication and Navigation
Laboratory of the Wright Air De-
velopment Center, where a small
group from the Navigation branch be-

¥| gan a study of the problem with mem-

bers of industry. These engineers
proved the technical feasibility of
Doppler radar in 1946 by mounting a
hand-built set on a truck and driving
the truck around the Wright-Patter-
son Air Force Base. The next set, also
hand built, was the “Janus-1,” named
after the Roman god that faces both
ways, because it used forward and
backward angled radar beams. This
was flown in a B-29 in 1948.

Most of these men participated in
Polar, Atlantic, and Caribbean study
flights. In July, 1955, the Self-Con-
tained Navigation Branch, as it was
then named, was transferred from the
Communication and Navigation Labo-
ratory to the Weapons Guidance Labo-
ratory and was named the Navigation

‘Branch.

In the Doppler-radar system, signals;
are beamed to the true ground where,
back-scatter, or echoes, return to the
airplane and are picked up by a re-
ceiver. The difference in frequencies

(Continued on page 138)

RADIO & TV NEWS
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= YOUR INSTALLATION VOLU E CAN BE GREATER! $
it :

@ _ i
i If you’re not a Channel Master Dealer you are switched to Channel Master and featured the b
it probably not getting your share of the really famous T-W antenna. In fact, far more T-W 1(2
i profitable antenna installation business. Hundreds antennas are bought than any other fringe area o
B of dealers have doubled and even tripled their antenna. There must be good reasons for this. &
=t . . *
x antenna sales in less than one year when they Below are listed but a few of them. il
1 i
e =5
ilt:r:;:, S T g R e P e e T L e B R e e R L B e e DR R N B i T I BRI T d S G s

How much installation
husiness are you
losing every week?

. because you don’t feature the

CHANNEL MASTER 1207

Put these extra selling advantages to work for you!
Superior pERF@RMANC%% Outperforms any all-channel

antenna ever made! Revolutionary “Traveling Wave” design delivers highest
front-to-back ratios (better than 10:1) — — top gain over the entire VHF range.

Sironger CONSTRUQFl@N! Super-strong in every detail

of construction: Twin-Boom— the only antenna with 2 full length 7-element
crossarms; 2 Super-Nests — the most powerful grip that ever held an antenna to i " model no. 350
the mast; Line-Lok — absorbs all transmission line tension; 7/16” dia. elements. 3 ’

i -el t
Bigger NATIONAL ADVERTISING ! more than 75,000,000 DD

model no. 351
advertising messages in America‘s leading national magazines. Now saturation ] elament
coverage with big-space ads blanketing 173 prime outdoor antenna markets. E CIEME:

model no. 352
LIVE LEADS gui@re! Tens of thousands have already

responded to Channel Master’s Free “Antenna Check-Up Kit" offer —
repeated in new national ads. Based on experience, 50% — and more
— of these leads are converted into actual sales.

Local Co-op A@WERT%.NG! The most liberal

advertising allowance in the industry — so you can run your own
tocal promotions. Channel Master dealers have the widest array of mats,
radio and TV spots, and display materials.

Promoting ANTENNA REPLACEMENTS !

Channel Master’s national advertising hammers home the theme of
antenna obsolescence — opening new markets for you!

Call your Channel Master distributor now !

® Reg. U.S Pot. Office-ond Canoda

AR NEW “INSTALL-IT-YOURSELF” ANTENNA KIT

featuring new 2 ELEMENT 727 ANTENNA

A COMPLETE Designed for top performance in suburban and metropolitan areas.
ANTENNA Powerful “Traveling Wave” principle provides the 2-element T-W
with better all around performance than a stacked conical.

including: ® 2-element T-W
. Combination 4 ft. x 11,"
oluminum most and Univeisal
Tripod Mount * 3 Mounting B
Noils with Neoprene sealing
woshers ¢ 50" 80 mil wire
© §- 314" Stondouts ©

1 Stondout Strap.

IN ATTRACTIVE

3-COLOR Promotionally Priced at 2995 list

DISPLAY CARTON

1 ATSY Charsal Boatas Coip.
“HIVHH el
worRiL2°s LamGlsl -uuunnu OF 1Y AMlIEAss amE AcCitsORriy

wWwWiviamericanradiohictorv coni

1
o u,’
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MATCH
FROM GENERAL

for that smart, efficient,

Exclusive with General Electric tube dealers!

Your prestige with customers
will rise sharply.

Same modern two-tone styling
for all your equipment.

Everything conveniently at
hand for television repairs.

Expertly organized to save
your working time.

Be first with the newest in
home-service equipment!
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-SERV CE CASES

ELECTRIC--

professional look

SERVICE TOOL CASE. 16" by 8"
by 6 3/16". Weighs 5 1/2 lbs.
without contents.

‘se new matched service cases are a G-E
“first”. You can get them nowhere else. They
are built just as strongly as their smart appear-
ance indicates . . . with rugged construction,
heavy-duty hardware, craftsmanship in every de-
tail. And planned by service experts! You carry
with you— compactly—everything you need for
home service calls.

The cases are fully matched in design and in
their attractive orange-and-gray colors. The

SPECIAL “160". Holds over 160
tubes. 17 7/8” by 8 3/8 by 11
7/16". 8 Ibs. without contents.

SERVICE MASTER ‘'240’'. Holds
over 240 tubes. 22 1 /8" by 9 9/16"
by 12 3/4. 9 1/2 Ibs. when empty.

leatherette-type finish is scuff-resistant for plenty
of hard wear. You will be proud to carry these
handsome cases into the finest home. Their
smart, up-to-the-minute appearance stands for
the quality television service you offer.

Waiting for you . . . now . . . is your set of
matched service cases. Your General Electric
tube distributor will tell you how to obtain them.
Phone him! Distributor Sales, Electronic Compo-
nents Division, General Electric Co., Owensboro, Ky.

7>rogress /s Our Most Important Product

p,

GENERAL

'ELECTRIC

161-1A22
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CLASSICS OF SCIENCE

$205. OPTICKS, Sir Isaac Newton. Easily followed ac-
count of experiments with light, optical abparatus; theories
of light, L’reface by Einstein. 7 pp. of Dortraits, ete.
510 pb. Paperbd. $2.00
$9. WORKS OF ARCHIMEDES. AIl known works in
Iinglish of greatest mathematician of antiquity. 183-page
study of Greek math included. Edited by Sir Thomas
Heath. 563 pp. Taperbd. $2.00

$99. DIALOGUES CONCERNING TWO NEW SCI-
ENCES, Galileo. lechanics, dynamics, elastieity, etc.,
discussed in casily followed semifictional form. 126 dia-

grams. 309 pp. Paperhd. $1.65

T203. ANIMALS IN MOTION, Eadweard Muybridge.
Largest collection (over 4.000 photos) ever made from
famous Muybridge colleetion of high speed stopped action
photos of animals in motion. Ilorses, cats, lions, guanacos,
camels, sloths, elephants. 27 other animals, birds. 123
different types of action. Invaluable for biologists, zool-
ogists, naturalists. New introduction by 8. L. Brown,
Am. Mus. of Nat. Ilistory. Over 410 pp. 7% x 103%.
Deluxe cdition. Clothbound $10.00

ENTERTAINMENTS, PUZZLES . . .

TI67. THE COMPLETE NONSENSE OF EDWARD
LEAR. All original text, illustrations of all nonsense
books Lear ever wrote, 5 books in 1. Dong with a
Luminous Nose, Owl & DPussycat—hundreds of others,
546 illustrations. 320 pp. Paperbound $1.00

Tl. FLATLAND, E. A. Abbott. Fictionalized life in 2
dimensions, offers techniques for visualizing multidimnen~
sional forms, ete. Clearer than most texts. ‘‘Delightful,”
SCIENCE NEWS LETTER. 128 pp. Paperbound $1.00

T97. CRYPTANALYSIS, H. F. Gaines. Best inter-
mediate text for serious student; modern technigues, much
not usually known except to experts. 236 pp.

T’aperbd. $2.00

T362. LEARN CHESS FROM THE MASTERS, F. Rein-
feld. Play 10 games against masters and grade every
move you make! 152 pp. Paperbound $1.00

TI162. MATHEMATICAL RECREATIONS, M. Kraitchik.
Moderately advanced problems hased on theory of numbers,
topology, ete. Unequalled for easily assimilated insights.
330 pp. Paperbound $1.75

T359. MATHEMATICAL EXCURSIONS, H. Merrill.
90 puzzles: techniques not taught in schools; dyadic sys-
tems, factoring at sight, ete. 145 pp. Paperbd. $1.00

T386. MORPHY'S GAMES OF CHESS. 300 games by
T'aul Morphy, greatest chess player of all time. Put
aggressiveness into your game from them. 235 diagrams.
362 pp. Paperbd. $1.75

T417. REINFELD ON THE ENDGAME IN CHESS,
F. Reinfeld. Iixtremely easily followed Dresentation,
stresses enormous range of wrong play, telling exactly what
is wrong. Recommended. 183 pp. Paperbound $1.25

T337. PUZZLE QUIZ STUNT FUN, Jerome ~Meyer.
AMathematical puzzles, deductions, observations, ete. 238
in all. Entirely new. 256 pp. Paperbound $1.00

T344. NEW WORLD PUZZLES, G. L. Kaufman. 100
entircly new puzzles for enthusiasts of word games: chess-
words, designonyms, addle letter anagrams, lapwords,
acrostigrams, etc. 196 figures. 128 pp. Paperbd. $1.00

T110. MATHEMAGIC, MAGIC PUZZLES, GAMES
WITH NUMBERS, R. V. Heath. One of the most famous
books in recreational math. 128 pp. Paperbd. $1.00

T384. HOUDINI ON MAGIC. Houdini’s own account
of magic tricks, picking locks. exDoses of spiritualism,
how stage magic works, etc. Incredible feats of greatest
magician of modern times. 155 Dhotos. 295 pp.

Paberbd. $1.00

TI98. MATHEMATICAL PUZZLES FOR BEGINNERS
AND ENTHUSIASTS, G. Mott-Smith. 188 mathematical
buzzles of most delightful sort, detailed solutions. 248 P,

Paperbd. $1.00

T143. BOOK OF MODERN PUZZLES, G. L. Kaufman.
More than 150 word and logic Duzzles, unusual types, high-
1v original; no old chestnuts. 192 pp. Taperbd. $1.00

T264. 7 SCIENCE FICTION NOVELS, H. G. Wells.
'1‘ime Machine, Island of Dr. Morcau, Ist Men in Aoon,
Invisible Man, War of Worlds, ete. Full texts. 105 pp.

= Clothhound $3.93
T265. 28 SCIENCE FICTION STORIES, H. G. Wells.
2 novels (Men Like Gods, Star Begotten), plus 26 of best
short stories: Iimpire of Ants, Crystal Egg, Man Who
Could Work Miracles, ete. 915 pp. Clothbound $3.95

Can you explain this?
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If you rearrange the parts of the top
figure into the botfom one, you lose one
square of area. You'll find out why in

T335. MATHEMATICS, MAGIC AND MYSTERY, Mar-
tin Gardner. This book cxplains the math behind magic,
in terms of Probability, topology, number theory, ete. How
a Curry square shows that the sum of parts can be greater
than whole; how Sam Loyd could make 3 Chinaman vanish,
ete. Scores of puzzling phenomena, tricks you can perfornl.
135 illustrations. 186 pp. L'aperbd. $1.00
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Atlantis . . . Wilhelm Reich and orgone energy
« .+ L. Ron Hubbard and dianetics . . . Korzybski
and eneral Semantics . . . Bridey Murphy . . .
psionics machines . . . Velikovsky . . . Lysenko
. . . flying saucers and little green men . ., .
ESP and Dr. Rhine . . . The Bates Method . . .
hollow earth fanatics . . . medical fads and fal-
lacies . . . dozens of others.

“*Just about the most stimulating science book of the year,’’
GALAXY. ‘““Every scientist, for the Dreservation of his
own good sense, should read this book,” QUARTERLY
REVIEW OF BIOLOGY. ''Could be read with profit by
almost anyone,” MAG. OF PHILOSOPHY. ‘'Hilariously
entertaining,” SAN FRANCISCO CHRONICLE.

“Should be read by everyone,

scientist and non-scientist alike,”’

R. T. Birge, Former President,
AMERICAN PHYSICAL SOCIETY.

FADS & FALLACIES

IN THE NAME OF SCIENCE

by Martin Gardner  $1.50

This is the standard work exposing the various eults,
fallacies and panaceas which have masqueraded as science.
Ranging from astronomy to zoology, covering physics,
philosophy, medicine and other sciences, it is not a col-
lection of anecdotes, but a fair, reasoned account of eccen-
tric theory and its implications.

T394. FADS AND FALLACIES is an intensely useful
book. Used by science, philosophy, and psychology courses
all over the country as required reading, it will serve as
an excellent innoculation for ¥ou and ¥our friends against
cleverly constructed crackpot theory and practice. Give it
to friends who ask questions about flying saucers or diane-
ties. Read it for an evening or two of entertainment and
amazement. Learn why the spread of scientific fad and
fallacy is such a large industry at present. 365 pp. 53 x 8.

Paperbd. $1.50

$§292-3, THEORY OF SOUNDS, Lord Rayleigh. Solu-
tions for vibrating systems, hints on non-linears. Har-
monie functions, theory of resonators. etc. Formerly $12.
Total 1041 pp. 2 vol. set. The set, Paperbound $4.00

TI07. THE PSYCHOLOGY OF INVENTION IN THE
MATHEMATICAL FIELD, J. Hadamard. Where idcas
come from, what role the unconscious plays, how Kinstcin,
Poincaré, others developed new ideas. 138 pp.

Paperbd. $1.25

T10. LANGUAGE, TRUTH AND LOGIC. A. Ayer.
Clear intro. to logical positivism. “I should like to have
written it myself,”” BERTRAND RUSSELIL. 160 pp.

Paperbd. $1.25
$27. NON-EUCLIDEAN GEOMETRY, R.  Bonola.
Standard coverage, history, exposition, with complete texts
of Bolyai & Lobachevski included. 180 diagrams. 431 pp.
Paperbd. $1.95

$182. GEOMETRY OF 4 DIMENSIONS, H. P. Man-
ning. Tnique in English as simple, clear easily followed
account. 76 figures. 357 pp. Paperbd. $1.95
T416. SPINNING TOPS AND GYROSCOPIC MOTION,
K. J. Perry. Classic Dopular exposition of precession,

axes of rotating body, etc. astronomy, etc. 62
figures, 128 pp. Paperbd. $1.00

$377. FOUNDATIONS OF PHYSICS, R. Lindsay, H.
Margenau. 1st-rate coverage of ideas and methodology
of theoretical physics. Theory, logic of science, role of
exberiment, ete. Not a text; not elementary. '*Unreserved-
ly recommended,”” NATURE. 35 illustrations. 577 pp,

Paperbd. $2.45

Physics,

BEST INEXPENSIVE LANGUAGE
RECORD COURSE ON THE MARKET!

Here is the only language record set planned to help
you in foreign travel. Giving practical language in a
form You can use immediately, it will fill hundreds of
your travel needs. Check these features. (1) Modern,
no trivia, no technicalities. (2) 800 foreign sen-
tences. 1% hours recording. (3) English and foreign
language recorded, with pause for you to repeat. (4)
128-page manual, with complete text, only fully in-
dexed set on the market. (5) High fidelity recording.
GUARANTEED. Return it within 10 days if you
don’t like it. WWonderful review, refresher, supplement
for any course. In each sct you get 3 10” 33% records,
manual. album.

T875. LISTEN & LEARN FRENCH, per set, $4.95
T876. LISTEN & LEARN SPANISH, per set, $4.95
T877. LISTEN & LEARN GERMAN, per set, $4.95
T878. LISTEN & LEARN ITALIAN, per set, $4.95
$366. APPLIED OPTICS AND OPTICAL DESIGN, A.

Conrady. Full unabridged reissue. ‘“As a Dractical guide
this has no rival,” TRANS. OPTICAL SOCIETY. 150
illustrations. 528 pp. Paperbd. $2.95

T295. HOW TO CALCULATE QUICKLY, H. Sticker.
Tried, true method, over 9,000 problems to develop your
number sense; techniques not taught in schools, division,
multiplication, ete. 256 Dbp. Paperbd. $1.00

$109. VECTOR AND TENSOR ANALYSIS, G. E. Hay.
Start with simple definitions, finish understanding vectors
and tensors. 201 pp. Paperbd. $1.75

S$164. INTRO. TO SYMBOLIC LOGIC, Susanne Langer.
Even if You never finished high school algebra you can
learn modern Russell-Whitehead logic. 368 pp.
PPaperbd. $1.75
T440. MATHEMATICS IN ACTION, 0. G. Sutton. In-
valuable bridge between pure math and applied. The
author first presents a lueid account of vectors, non-
Euclidean geometry, integration, differential equations,
and other topics of math, then shows their application to
ballistics, computing machines, waves, electrons, aero-
nautics, meteorology, statistics, etc. No math heyond
elementary caleulus necessary; a reader with no college
math can understand most of this book. 2nd ed. 88 figurcs.
244 pp. Clothbd. $3.50

www americanradiohistorv com

CONCERNING THE NATURE OF THINGS, w.
Bragg. Nobel Laureate in easily followed account of gases,
crystals, ete. 32 pp. of DPhotos. 246 pp. Paperbd. $1.35
TI96. NATURE OF LIGHT & COLOUR IN THE OPEN
AlIR, M. Minnaert. Mirages, black snow, the green rav—
other phenomena; hundreds of observation projects. 378 pp.
Paperbd. $1.95
T6l. COMMON SENSE OF THE EXACT SCIENCES,
W. Clifford. For 70 years a classical guide to scientific
mathematical thought. Recommended by Bertrand Russell.
249 pp. Paperbd. $1.60
879. HISTORY OF ASTRONOMY FROM THALES TO
KEPLER, J. Dreyer. Only thorough history in English,
details on fascinating premodern systems. 447 pp.
Paperbd. $1.98
CONCISE HISTORY OF MATHEMATICS. D.
Struik. No math needed to follow this Iueid study of
idea development from Greeks to moderns. 66 illustratjons.
8 pp. Paperbd. $1.75
$193. HIGHER MATH. FOR STUDENTS OF CHEM.
ISTRY & PHYSICS, J. Mellor. Unequalled practical
Dresentation based on lab situations: integral, differential
caleulus. ete. 662 pp. T’aperhd. $2.00
T213. THE ORIGIN OF LIFE, A, Oparin, Classic st
modern statement of evolution of life from nitrocarbon
combounds. 295 pp. Paperbd. $1.75
T370. CALCULUS REFRESHER FOR TECHNICAL
MEN, A. Klaf. Only detailed brush-up: easy way to sure
knowledge, in questions and answers. 566 problems, also;
answers to odd ones. 436 pp. Paperbd. $2.00
$289. MONOGRAPHS ON TOPICS OF MODERN
MATHEMATICS, ed. J. W. Young. Foundations of
geometry, non-Euclidean geometry, theory of numbers,
calculus, for persons who have forgotten or never finished
elementary college math. 432 pp. Paperhd. $2.00
S4l1. VELOCITY-MODULATED THERMIONIC TUBES,
A. H. - Beck. Kdited by J. A. Ratcliffe. Intro. to
fundamentals, still valuable because it deals with prin-
ciples. Intelligible to anyone with reasonable background
in pre-1939 radio. Covers resonant cavities. heavy current
electron beams. but stress on field and beam, and applica-
tion. 54 illustrations, 190 pp. Clothbound $1.25

All books standard 53%x8 unless other-
wise indicated.

T3I.

$255.

Dept. 129, Dover Publications, Inc.
920 Broadway, N. Y. 10, N, Y.

Please send me the books circled below (please print). |

: AEINGE G666 R006666600660066606000000006606006000000
[ eSS R ST L LT LT P Fsspepspapapeps ]
I (G R S B a B b b BooHoRTROa00E Zone....Statc........ I
I I am enelosing $............ in full payment. (Pay- I
I ment in full must aecompany all orders excedt from I
libraries or public institutions who may be billed.)
I Please add 10¢ per book for postage and shipping I
charges on orders less than $5. Dover Days Dostafe on
I orders of $5 or more. |
I Tt $99 S182 T264 T359 8411 I
I B1 TI07 S193 T265 T362 T416 I
I TIO S109 TI96 $289 $366 T417 I
I 827 TIIG TI98 T292-3  T370 T440
T31 T143 $203 T295 8377 T875 I
I T6I TI162 $205 T335 T384 T876 I
| $79 S164 T213 T337 T386 T877 l
I T97 Ti67 $255 T344 T394 T878 I
I SATISFACTION GUARANTEED. All books and
I records returnable within 10 days for full and inune- |

diate eash refund if they are unsatisfactory in any I
resPect whatsoever.
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Rohn No. 6 Towers
means you can fulfill
practically all tower
needs!

No. 40 Communica-
tions Tower for ex-
treme heights and
heavy duty work.
Uses large 18" equi-
lateral triangular de-
sign which allows
heights up to 300 ft.

— or lesser
heights
where con-
siderable
| |strength is
needed.
Used wide-

equipment.

Also available: No. 30 Towers and a unique E SORI ES
space-saver PACKAGED TOWER, the latter

available in heights from 24’ to 64’

Q‘

e NNV . Telescoping
=" TOWERS > » MASTS
} Rohn Towers are the only : —
complete line of towers . .. e ; 5 :
H from the No. 6 “all pur- '1 2 : . e R
] pose” tower which is most . - S A ; Hiria] lz_ed steel tubmg and rigid joints
] suitable for TV installa- H MEW BASE | give extraordinary strength.
H tions, to the giant No. 40 B g =, . i Quick installation . . . mast at-
] T ) Same day" installation base available NOW cached to base— fixed
Hot-dipped alvanized for No. 6 and P. T. Tower! Use this unique M b
o finish irs)pfeatugred in th I base that permits "on the spot” erection and then mast hoisted quickly to de-
H  entire line A | “on the ground™ assembly. Towers are then sired height. Utilizes special
H € I i merely "walked up” into position, clamp and guy ring arrange-
H hN(')éhétsT;)(;"f;(;'s 12:;1“{'2; i . \ i / ;;; ment. Flanged interior section;
i € . . 1 \\\ 4 1151 b, U2 / crimped exterior section gives
a6 ! / ,
| It\'}I]aagtxc ':li‘;:tlr;%lse cc;x:z;rtuctlpn H N 5, %}\\\X\Q\ ‘d g % / ' ;’j/’; f/ /f you a mast that won’t pull apart
] strength, stability and : R \‘«.\ \f\\“ ' VT // / with unequalled stability. Com.
durability. Stocking NRRANAR AR R /i /17 plete with guy rings and neces-
N ciY &

sary erection parts. In 20, 30, 40
and 30 ft. sizes. Bases and
ground mounts available.

E

= R
] |

i

I |
Il < >TuBING T

munication and micro wave
throughout U. S. Sell this tower for these re-
quirements existing in your locality.

Both the No. 6 and No. 40 Towers are in 10
sections and are easily installed without special

True hot-dipped galvanized tubing coating both inside and out. Machined to
perfection . . . available with 6” expanded end or plain—and in either 5" or
10’ lengths. Painted if desired also available.

A full line of accessories are available—all—Hot Dipped Galvanizing! Some

7 ROOF TOWERS of the items are: rotor posts, house brackets, eave brackets, peak and flat roof
mounts, instant drive-in bases, hinged base sections, telescoping mast bases,
-

guying brackets, UHF antenna mounts, erection fixtures, and a variety of

5 “'Superior Design” roof mounts and supports for masts or tubing.
- towers in heights from

—p
@
| e
L towers,

211/2’ to 10’..Moslt all mod-

els are collapsible for eas :

G e o apsible or el W ROHN offers these exclusives
| m(_)de]§ 1deal answer for

! quick, inexpensive roof top s Hot-dipped galvanizing ® unequalled design and engineering
J. @ installation. Get full

information on this
fine line of roof

® mass production for low cost @ universal customer acceptance
® pioneer manufacturers @ complete line.

SEND COUPON TODAY! T emy COMPLETE DITAILS AND CATALOO NOW

“World’s Largest Exclusive Manufacturer of TV-Communications Towers"

Rohn Mfg. Co., 116 Limestone, Bellevue

{  Peoria, II.
: , | ?Tinll.emenf: I]:le;se ’Ix:ush me c%m}:lete det.ails on the
| Manufacturing Co.| ..,
| NAME TITLE
116 LIMESTONE, BELLEVUE e
PEORIA, ILLINOIS PHONE 4-9156 g CITY STATE =

December, 1957
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how long would it take you to solve this service problem?

PHOTOFACT

helps you lick problems

L pepupeppnpa Y 1.4

like this in just minutes

HY RECT
1B3GT

HORIZ QUTPUT
6BQbGT

Let's 100k at this problem: When the fold-
over occurs at the right side of the picture,
the trouble usually originates in the hori-
zontal discharge or output circuits. Look
for the following possible causes:

1.
2. Leaky coupling capacitor (C74)

3. Misadjusted or defective drive control
4

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

Defective tube in the flyback circuit

(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.

5. Incorrect value of the grid resistor (R93) in the hori- Check the waveform at the junction of the two capacitors,
zontal output stage B3 and C74. The correct waveform and peak-to-peak
6. Open or leaky screen bypass capacitor (C75) in the voltages are shown right on the PHOTOFACT Standard Nota-
output stage v tion Schematic. Waveform incorrect?—Then, using the
7. incorrect value of the cathode resistor (R94) in hori- easy-to-read resistance chart and the correct voltages shown
zontal output stage on the schematic, check for proper resistance and voltage.
8. Incorrect value of the screen resistor (R96) in horizon- values to determine which part is defective. The exclusive

tal output stage
Defective yoke or flyback transformer

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 imperative that
all parts replaced duplicate the originals. You'll find the
proper replacement parts for all components listed in the

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

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 *2Y2¢ 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 number of models covered in a single set of PHOTOFACT Folders.
WL 10 sama

1l HOWARD W. SAMS & CO., INC.
@ 5 _c s | Howard W. Sams & Co., Inc. i

L}
| 2203 E.46th St., Indianapolis 5, ind.
I 0 Put me on your mailing list to receive the Sams Photo-
2 : fact Index and Supple