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Ask your
TUBE DISTRIBUTOR
how you can get the

time and money saving new RAYTHEON BROW-LITE

Here's why Service Dealers from coast to coast are hailing
the RAYTHEON BROW-LITE:

Here’s another sensational Raytheon first. It’s a
different kind of flashlight that sheds a new
light on Radio-TV servicing — makes it faster,

easier, more profitable.

‘\E"'Rs
< e

RAYTHEON BROW-LITES
are available through your
Raytheon Tube Distributor. Ask
him how to get a supply for you
and your men.

FREES BOTH HANDS — work is easier, faster

DIRECTS LIGHT AUTOMATICALLY—you see what
you look at in a clear, bright light

USES STANDARD PARTS — 12 volt penlite batter-
ies and 3 volt penlite bulb

ANYONE CAN USE IT — fits easily above glasses
EASY TO CARRY — folds compactly to pocket size
REPLACES FLASHLIGHTS — easier, safer to use

DURABLE — made of rugged plastic

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

www americanradiohistorv.com
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YOU BUILD
this Transmitter Power Supply
used in the basic experiments in
RF and AF amplifiers, frequency
multipliers, buffers, etc.

YOU =
PRACTICE setting up code,
amplitude and frequency modu-
lation circuits (put voice, music,
etc., on ''carrier signals” you
produce). You learn how to
get best performance.

o

YOU MEASURE current,
voltage (AC, DC and RF), re-
sistance and impedance in cir-
cuits with Electronic Multi-
tester you build. Shows how
basic transmitter circuits be-
have; needed to maintain sta-
tion operation.
L]

YOU "

BUILD this Wavemeter and
use it to determine frequency
of operation, make other’ tests
on transmitter currents.

BROADCASTING
Chief Technician
Chief Ounerator
Power Monitor
Recording Onerator

SHIP AND HARBOR
RADIO

Chiet Operator
Assistant Operator

Training Leads to Jobs Like These

Operator in Army.
Navy, Marine Corps,
Coast Guard

Remote Cantrol Operator Forestry Service
Dispatcher

Afrways Radio Onerator

POLICE RADIO

Transmitter Onerator

Radiotelephone Operator Service Technician

AVIATION RADIO
Plane Radio Operator
Airaort Transmitter
Operator
TELEVISION
Pick-Un Operator
Voice Transmitter
Onerator
TV Technician
Remote Control
Operator

| TRAINED THESE MEN

"My posttion with WNBT
1s video control engineer on
the RCA color project. I
owe 2 lot of my success to
your texthooks,'"—¥Warren
Deem, Maiverne, N. Y.

AVAILABLE TO

VETERANS

UNDER G.I. BILLS

ment. Ottawa, Canada. as second-class mattel
Unilon countries $4.50: all other forclem countries £5.00.
Un:on countries $6.50: all other

“I am a technician a1

WTOP in Washington and

I like It very much. Most

of my radio knowledge was

from N.R.1.’’—John Drit-
3 1o, Hyattsville, Md.

-1 ‘*A former employer recom-
' mended N.K.I. trainlng.
. Now employed as transmit-

ter operatnr at WHKBO.”
. —Albert Herr, New Cum-
A& verland, Pa.

Il Train You For Your FCC Lice

Training plus opportunity is the perfect com- .
bination for job security, good pay, advance-
ment. A Federal Communications Commission
Commercial Operator’s License puts you in
line for a good job in Radio or Television
1 Broadeasting, Police, Marine, Aviation, Mobile
J or Micro-Wave Relay Radio. Mail Coupon for

64-page book free. It will give complete facts
f about my Communications Course.

Yovu Build This Transmitier

with parts I send. Use it to get practical ex-
perience. Put this station “on the air.” Per-
form procedures required of broadcasting

station operators, conduct many
experiments, make prac-
tical tests.

Get Practical
Experience on Circuits
Common to Radio & TV

Ever think HOW FAST Radio-Television
COmmunica(ions is changing, developing,
growing? Have you considered what this
amazing progress canh mean to you?

_Even without Television the industry is
bigger than ever hefore. Over 115 million
home and auto radios, 3000 radio stations,
about 200 TV stations with hundreds more
being built. Expanding use of Aviation and
Police Radio, Micro-Wave Relay, Two
Way Radio for buses, taxis, etc. makes
opportunitiea for Communications Tech-
nicians and FCC licensed operators. New
jobs, more jobs for beginners! Better jobs,
better pay for experienced men!

Television Is Today’s
Good Joh Maker

Over 25 million television sets are in use.
Thousands more being sold every week.
Good I'V jobs opening for Technicians,
Operators everywhere., The time to act is
NOW! Start learning Radio-TV communi-
cations. America’s fast growing industry
offers geod pay, a bright future, security.
f you are a heginner, my course can hel
you get FCC License, prepare for the jog

SERVICING TRAINING
ALSO AVAILABLE

If you prefer a good-pay job in Radio-
Television Servicing . . . or your own
money-making Radio-Television Sales
and Service Shop, I'll train you at home.
My famous Servicing Course also in-
cludes many Kits of Parts. You use
them to get PRACTICAL EXPERI-
ENCE with circuits common to Radio
and Television. [ also show you how to
make $10, $15 a week or more EXTRA
MONEY_ fixing neighbors’ [tadios
while training. Full information in my
64-page book . . . Mail coupon.

.
T

I. E. SMITH, President
National Radio Institute
Washington, D. C.

has trained more men
for Radio-Television
than any other man,

OUR 10TH YEAR.

MY COURSE INCLUDES

TELEVISION

vou want. 1f you've had some training in
Radio or Radar, or as a Licens=d Operator,
my course modernizes—increases the value
of your knowledge.

Includes New Developments

Mail ecoupon now for facts about my
practieal course in Radio-Television Com-
munications. Let me send you my FREE
book. See the nine big Kits of Parts I
send that “bring to life” theoy you learn.
You get practical experience by working
on cireuits common to both Radio and
Television ; nlso lessons on TV principles.
Read about the Transmitter y2u build and
operate, about the Electronie Multitester
you get. All equipment is yours to keep.

My praduates are filling idbs. making
£ood money in both Radio and Television.
Remember, the way to a succeseful eareer in
Television is through experierce in Radio.

Mail Coupon for Book FREE

Send today ! See what my Communica-
tions course is like. Find out how 1 get
you ready for a brighter ftture, better
earnings, more security n Eadio-Televi-
sion. Send coupon now in envelope or paste
on postal. NO OBLIGATION, NO SALES-
MAN WILL CALL! My book. sent to you
FREE, tells the full <tory. J. E. SMiTH,
President, Dept. 4CL, National Radio
Institute, Washington 9, D. C. Our
10th year.

MAIL NOW-BOOK FREE

[° = e o e

ein date

' VETS b,
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.Zone......State.........

t MR. J. E. SMITH, President, Dept. 4CE,
I Nactional Radio Institute, Washington 9, D. C.
§ Mail me your 64-page Book, FREE. (No salesman
1 will call. Please write plainly.)
| Nam
ame.
]
‘1 Address
'
g City.......
(]

- ; ‘

RADIO & TELEVISION NEWS is published monthly by Ziff-Davis Publishing Company, William B. Ziff, Chairman of the Board (1946-1953}, nt 64 E. lake St..
Chicago 1., 1ll. Entcred as secom!-class matter July 21. 191R, at the Post Oflice, Chicago, Ill., under the act of
r. SUBSCRIPTION RATES: Radlo & Television News—one year U. §. and

Radlo-Electronie Enrineering Editlon—One year U. 8. and possessions. and Canada $6.00: Pan-Americas
forelgn countries $7.u0. Postmaster—Please return undelivered ¢0pies under form 3589 W 64 E. Lhke St.. Chicago 1. 1.

March 3. 1879. Authorized by Post Office Depart-
poOssessions, £nd Canada $4.00: Pan-American
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NOW. . . GET EVERYTHING YOU
NEED TO LEARN AND MASTER

EVISION

RADIO-ELECTRONICS

..l”’ ”0M£ﬂ'

Use REAL commercial-type equip-
ment to get practical experience

Your future deserves and needs every advantage you can give
it! That's why you owe it to yourself to find out about one of the
most COMPLETE, practical and effective ways now available to
prepare AT HOME for America's billion dollar cpportunity field

Build and keep this BIG DTI
Engineered TV set—easily
converted to U.H.F. (DT] offers
another home training, but
without the TV set.)

of TELEVISION-RADIO-ELECTRONICS. See how you may get ¢ o oy

and keep the same type of basic training equipment used in ¥

one of the nation's finest training laboratories . . . how you may 4 w

get real STARTING HELP toward a good job or your own busi- % / ’
ness in Television-Radio-Electronics. Mail the coupon today for

complete facts—including 89 ways to earn money in this

thrilling newer field. Here's '"‘le 1{7.18 ."""NG'

D. T. 1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY

In addition to easy-to-read lessons, you get the use of HOME MOVIES— an out- SET UP YOUR OWN

stonding training advantage—plus 16 big shipments of Electronic parts. Per- HOME LABORATORY
form over 300 fascinating experiments for practical experience. Build ond 2
keep real commercial-type test

Get 'nformahon paCked equipment shown at right.

publication FREE!

MODERN LABORATORIES
If you prefer, get all your preparation in our = .
new Chicago Training Laboratories—one of ! N g , "SCOPE”
the finest of its kind. Ample instructors, mod- 1 - A
ern equipment. Write for details!

MILITARY SERVICE
If you're subject to military service, the
information we have for you should
prove very helpful. Mail coupon today.

A

ACT IVOW/ MAIL COUPON TODAY!

DeVRY TECHNICAL INSTITUTE RN-3.K
4141 BELMONT AVE., CHICAGO 41, ILL.
| would like your valuable information-packed publication showing

how | can get started toward @ good job or my own business in
Television-Radio-Electronics,

TRAINING 3
CENTERS " .

Mame. i Anaterth o Age_ ...

S o Zene S mvnvucumcm msmun

AFFILIATED WITH,
m— . DEFOREST'S TRAINING, INC.
= CHICAGO 41 ALLINOJS
MARCH, 1954 5
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These RCA types today give you...

RCA receiving tubes provide the superior
performance and reliability usually associ-
ated with higher priced specialty designed
types. That’s because RCA receiving tubes
are constantly being improved to meet the
changing requirements of radio and tele-
vision applications.

For instance, the RCA-5U4-G features a
new electrolytic coating on its channel
filament which produces a uniform, hard
emitter, leading to greatly increased life
over the older version.

Or take the RCA-6W4-GT. This type
now uses a new RCA-developed carbonized
plate-coating material which has improved
heat-dissipating properties, thus contrib-
uting to longer tube life and increased
reliability.

The RCA-6AL5 now utilizes double hel-
ical heaters to insure low hum and pinched
cathodes to minimize cathode shift within
the mount. These features make possible
greatly reduced mierophonies.

The superior performance of regular RCA
receiving tubes—at regular prices—elimi-
nates unnecessary call-backs, assures you
of greater customer satisfaction, results in
increased profits for you.

When you sell a receiving tube, your
reputation and profit depend on its per-
formance and reliability.

r r 7

So, you just can’t afford to buy anything
less than the best in receiving tubes . . . and
that’s RCA.

Longer Life

_--_\

Superior Performance

-

At No Extra Cost

ey Oy Sy, iy W

RADIO CORPORATION of AMERICA

L, ELECTRON TUBES

www americanradiohistorv com
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" hallicrafters SX-88

is the hottest ham news in years!

1. Heavy gauge steel welded chassis for
mechanical stability.

2. Full precision gear drive for main and
band spread tuning.

3. Six position Band Width Control (se-
lectivity) from 250 cycles to 10 kc.

4, 10 watt inverse feed back and push-
pull audio output.

S. Exhalted B.F.O. for tops in single
side band reception.

6. Buffer amplifiet in B.F.O. circuit.

7. Antenna trimmer.

8. Amplified and delayed A.V.C,

9. Built-in 100 kc calibration crystal.

10. Second conversion oscillators crystal
controlled.

11. Inertia tuning (fly wheels both dials).

12. Full frequency coverage from 535 kc.
t0 33 mc.

13. Calibrated electrical band spread 160,
80, 40, 20, 15, 11, and 10 meters.

14. Logging scales on each tuning shaft.

15. Dial tocks on each tuning shaft.

SELECTIVITY —
For the first time, selectivity

from 10 kc to 250 cycles in six steps.
Compare with ANY other receiver!

16. Tuning dial indicators resetable from
front panel for maximum calibration
accuracy.

17. Auxiliary A.C. socket on rear of chas-
sis.

18, liluminated band-in-use indicator.

19. llluminated S merer.

20. Dual S meter calibration S units and
microvolts.

} =F === 1|I = 21. Auxiliary power socket plus .6 amps
| W at 6.3 volts and 10 ma at 150 volts for
1 | I. accessories.
| XII t ' - i 22. Standard 83" by 19” panel for rack

III
2 mounting if desired.
T
|‘ i Jf CiE
I =i

23. 50 kc i.f. output jack via cathode fol-
lower for teletype converter, etc.

3
i
4

{ 24. Five position response control (tone
T control).
= 1 t 25. Two r.f. stages (Bands Il to VI).
ESSiSS= =t £

26. 17 tbes plus voltage regularor, bal-
Iast tube and rectifier.

27. Automatic noise limiter circuir.
28. Phono Jack.

® 29. Audio output transformer for 3.2, 8,
500/600 ohm loads.
30. Fuse for overload protection.
31. Auxiliary sensitivity control permits

" . ) . monitoring of local transmissions in
World's Leading Exclusive Mannfacturer of Communications and standby position.

High Fidelity Equipment, Radio and Television
4401 West Fifth Avenve, Chicaga 24, lllinois + Hollicrafters Ltd., 51 Comden Street, Toronto, Canada
MARCH, 1954 7
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THE BEAUTIFUL Ey'

SOUND EQUIPMENT CONSOLE

Compactly houses
Taner, Amplifier & Changer

Makes it Easy to Enjoy
the Hi-Fi System You Want

Specifically designed by E-V to
house any of the popular tuners,
amplifiers and record changers.
Makes it easy for anyone to
install with ordinary tools all
the components needed

for true High Fidelity sound. ,
Available in lustrous Tropical
Mahogany or sparkling Blonde
Korina. Size: 2934” high,
20%" wide, 183" deep.

Cabinet, less tuner, amplifier and changer.
MAHOGANY.. . Audiophile Net $ 96
BLONDE ... ... Audiophile Net $102

Send. for Bulletin No. 189.

Note how the PEERAGE complements an
E-V folded-horn speaker encrosure.

The simple, graceful lines harmonize with
all E.V enclosures and blend wit

any contemporary setting.

M finer

ElecthoYores

BUCHAMNAN - MICHIGARN
Experf: 13 E. 400k 54 MY, U5 A. Cabilaes, Arlab

BY

THE EDITOR

TALKIES, TELEVISION, AND TAPE

HE history of our industry will some

day record the year 1954 as one of
the most competitive periods of tre-
mendous technical achievements in the
field of electronics. The past year con-
cluded with many developments still in
the experimental stage. One, well-
known to millions of moviegoers, was
the mad race to win public acceptance
of a particular 3-D system. All in all,
we've witnessed many showings on all
shapes and sizes of screens and have
listened intently to an even greater
number of sound systems, Some of
these have provided a spatial effect—
depending on the individual seating lo-
cation. Others have simulated, to some
degree, 2 stereophonic effect by em-
ploying multitrack audio channels into
widely separated loudspeakers.

We've drawn some conclusions and
perhaps the most definite is that
stereosound techniques have reached
only the half-way mark on the road to
binaural reproduction or its effect.

The peculiar and unfortunate tech-
nical requirements for true 3-D motion
pictures with binaural sound are well-
known to the physicist and the audio
engineer. But the public simply will
not accept the fact that it must be en-
cased in a network of earphones and
polaroid glasses to watch 3-D and
listen to binaural sound for any length
of time, with the attendant discomfort
and fatigue that results.

The public has accepted the new
screen techniques as providing realism
and perspective for the picture. Audio
systems used with Cinemascope and
Cinerama have done wonders to edu-
cate the public to the need for better
sound. These recordings have about
twice the frequency response of con-
ventional theater sound and a wider
dynamic range of musical scores great-
ly enhances the action. We feel that
the public will support any screen
technique that provides the ingredients
of high-fidelity sound and wide-screen
optical effects. Of the two—audio needs
the most attention. It will be interest-
ing to see which system wins greatest
public favor. The small movie houses
simply do not lend themselves, acous-
tically, to the requirements of wide
range audio at high volume levels.
This is just one of many obstacles that
must be met in the ensuing year.

Angd, this is the year when color tele-

R S wilaN amerigaakadiohistory com

vision emerges from the laboratory as
a full-fledged giant in our industry.
Hand-in-hand with live telecasts in col-
or will be rapid development of elec-
tronic photography. Certainly one can-
not overlook the tremendous contribu-
tions of Crosby Enterprises and RCA
engineers in making such rapid prog-
ress in video recording on magnetic
tape. Those of us who witnessed the
first RCA demonstration of “recorded
color TV” will, in years to come, re-
member the occasion as representing a
new era of photography for industry,
the theater, and the home.

We've been in on many “firsts” in
reporting technical achievements of
our electronics industry. But, we don’t
recall any “preview” that represented
a development that was so highly re-
fined and one that was capable of
rousing such great enthusiasm as the
one at Princeton. There's little doubt
that our future home movies will be
photographed on magnetic tape and
that the visual and audio information
will be “played back” through our
television sets for the entire family to
see and hear.

Another important use for magnetic
tape is the control device developed by
G-E’s engineers. This machine is a
tape record-playback device that di-
rects a machine operation on a process
cycle from information recorded on the
magnetic tape. A machinist, skilled in
an operation, performs the functions of
operation on the original piece of work.

Each motion of this correctly exe-
cuted operation is recorded on the tape
as a result of translation to electrical
signals via selsyns. Playback of the
tape then duplicates the operation of
the machine and an identical part is
thus produced. The tape can be stored
until needed to re-fill an order, In its
present stage of development any con-
trol or motion that can be operated
from electrical signals can be done
with this tape playback control device.

There is an almost unlimited horizon
for applications of magnetic tape in
fields of sound and signals. Any device
that can be controlled by electrical sig-
nals in conjunction with selsyn motors
can be controlled via signals recorded
on magnetic tape.

The year 1954 certainly will see rap-
id progress made in each of the three
T's—talkies, television, and tape. O.R.

RADIO & TELEVISION NEWS
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the only COMPLETE catalog
for Everything in TV, Radio
and Industrial Electronics

value=-packed

adustriol Elecreonics

ision and
. padio, Television
Everything 0

Mkl 1954 ALLIED

il | 268-PAGE CATALOG

0.135
N954

\NOEX N PAGE 261

The World’s Largest Stocks |
® TV and Radio Parts s SEND FOR IT TODAY

® Test Instruments Get ALLIED'S latest catalog— 268 pages
e High-Fidelity Equipment = J packed with the world's largest selection of
® Custom TV Chassis 2 quality equipment at lowest, money-saving
® AM, FM Tuners and Radios prices. See all the latest releases in custom TV

chassis, TV antennas and accessories; AM and
FM tuners and radios; everything in High-Fidelity
custom components; latest P. A. Systiems and

® Amateur Station Gear accessories; recorders and supplies; Amateur
® Builders’ Kits, Supplies receivers, transmitters and station gear;
® Equipment far Industry specialized industrial electranic equipment;
test instruments; builders’ kits; huge listings
of parts, tubes, tacals, backs—your choice
of the world’s mast comple’e stocks

® Recorders and Supplies
e P.A. Systems, Accessories

Fdeesf Seer.Ce of quality equipment. ALLIED gives you
. . ¢ every buying advoantage: speedy ship-
m E’e‘f'ﬂn" supp’y ;1 ment, expert personal help. lowest

i i prices, assured satisfaction. Get the

@. big 1954 ALLIED Cotalog. Keep it
handy —and save time and money.
Send for your FREE copy teday.

SAVE ON EVERYTHING
IN ELECTRONICS

SEND FOR THE LEADING
NEW HOME OF ELECTRONIC

ALLIED RADIO BUYING GUIDE - .
.-H-'R'}"'E gt

vitra-meodern facilities FREE!
TO SERVE YOU BEST E

ALLIED RADIO

World's Largest Electronic Supply House

ALLIED RADIO CORP., Dept. 1-C-4

1
EASY PAY TERMS TV and HI-FI SPECIALISTS 100 N. Western Ave., Chicago 80, Hiinois
Use ALLIED'S liberal Eosy To keep up with developments in . Catal
Payment Plan—eonly 10% High-Fidelity and TV, look to SRl FREE 2R gge 1 9/5ul ATHED Catdle
down, 12 months to pay— ALLIED. Count on us for all the
no carrying charge if you latest releases and largest stocks Name
pay in 60 days. Available of equipment in these important
on Hi-Fi and P.A. units, fields. If it's anything in High-
recorders, TV chassis, test Fidelity or Television—we have it
: . Address
instruments, Amateur gear. in stock!
|
| City Zone, State

MAFKCH, 1954 9
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Quality is an elusive thing. Engineers
measure it. .. copywriters glorify it...
salesmen describe it. But the final test is
actual performance. If a product is

the best in its field, those who know quality
will accept no other.

That is the story of Pickering’s new
260 Turnover Cartridge.

Introduced only months ago, it is already

a leader among magnetic cartridges. It has won
that position because it is the nearest lhing

to perfeclion yet produced. Here

are the combined advantages it offers:

1. HIGHER OUTPUT —~ Better overall
..'{' signal-to-noise ratio.

. RD 2. LOWER OVERALL DISTORTION

~ Less intermodulation distortion with
wider frequency response.

3. MINIMUM TRACKING FORCE

— Lowest practical tracking force for
both microgroove and standard recordings.

4, HIGHER COMPLIANCE — Compliance
of moving elements is the highest practical,
consistent with best-quality transcription
arms and changers.

5. LOWER MOVING MASS

— Lowest of any comparable magnetic cartridge.

6. TWO DIAMOND STYLI ~ For longer

record and stylus life and grealest economy.

A simple fip of the
handy lever and
you're ready ta pla
any favorite that fits
your mood—whether it's
standard or micrograove.

These design features have real meaning

to those who understand that quality reproduction
depencls on components which meet

professional standards. If you want the best

that high fidelity can offer, ask your dealer

to demonstrate the new 260 Turnover Cartridge.
You, too, will hear the difference!

E P ICKE HING and company incorporated ¢ Oceanside, L.¥., New York

PICKERING PROFESSIONAL AUDIO COMPONENTS

(f:%; Dhnde shn care foeare\ be ﬂf%ﬁfﬁg

.« + Demonstrated ond sold by Leading Radlo Parts Distributors everywhere. For the one nearest you and for detalled literature; write Dept. C-4
10 RADIO & TELEVISION NEWS
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NOW IN MASS
PRODUCTION

Unique photographic process, like photoengrav-
ing, uses aperture masks as negatives to print
consecutively the red, green, and blue phosphor
dots (250,000 of eoch) on CBS-Colortron screens.

After tri-color screens are printed, aperiure
masks arz temporarily removed and face plates
move on to critical inspection for screen imperfec-

tions.

COLOR TV IS COMING . . . {aster than you think. The revolu-

tionary new CBS-Colortron . . . a practical color picture tube
hastens the day. Already it is in lower-cost, mass produc-

tion . . made possible by its simplified, advanced design.

As in black-and-white tubes, the CBS-Colortron’s screen is de-
posited directly onto the inside of its face plate. A unique
photographic technique makes this possible. Because each
aperture mask serves as a negative to print its tri-color screen,
perfect register of mask and screen is automatically achieved
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Cross-section [face plate, operture mask, Spherical screen ond aperture mask of CBS-
funnel, tri-color electron gun) shows sim- Colortron simplify convergence ond focus.
plicity of (BS-Colortron ond its adaptability Electron beams remain in focus over entire

to low-cost, moss production. surface of screen.

CBS-Colortron OFFERS MANY ADVANTAGES

? CBS‘HYTRO N, Main Office: Danvers, Massachusetts

and maintained. The rugged, simple, light-weight mask sharply
reduces assembly and exhaust problems. And the spherical de-
sign of mask and screen simplifies convergence circuitry and

adjustment.

The CBS-Colortron is now a 15-inch, round tube. But, as soon
as tooling is completed, it will be made in larger sizes. Watch
for the new CBS-Colortrons. You'll see plenty of them soon.
And you'll be sold on sight by their logical simplicity . . . their
superior performance . . . their many advantages.

COMPLETE CBS-Colortron
DATA FREE! | .. ...

Take alook into }-
the future, ﬁa:—

Write today for g
complete in- f

formation on !

CBS-Colortron I |

Light-weight

{6 oz.), rugged,
simple aperture
mask of CBS-
Colortron mini-
mizes problems of

haust, hondling, g
exhavst, hencling: | 1s0pP22: Con-

and assembly,
struction . . . —— 0 = j
operation . . .
application . ..installation and adjust-
ment . . . electrical and mechanical

data. Four packed pages . . . frec!

YTR

Manufocturees of Receiving Tubes
Since 1921

A Division of Columbia Broadcasting System, Inc.

A member of the CBS family: CBS Radio + CBS Television « Columbia Records, Inc. + CBS Laboratories » CBS-Columbia + and CBS-Hytron

RECEIVING . TRANSHITTING . SPECIAL-PURPOSE .

MARCH, 1954

TV PICTURE TUBES .

GERMANIUM DIODES AND TRANSISTORS
11
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G-E TUBES ARE SERVIGE-TESTED

IN INDIANAPOLIS: Howard W. Sams & Co., Inc. regularly
checks the performance of current-production G-E tubes in all

12

popular TV chassis, at various line voltages.

A Howard Sams staff mem-
bertests General Electric tubes
in one of a series of TV chassis
of different makes. The pre-
heating panel at right makes
it possible to have up to 30
tubes ready at one time for
substitution and test.

Simplify your tube requirements, reduce service
call-backs, with G-E interchangeable tubes!

SINCE September, 1953, the na-
tionally-known Howard Sams
TV-radio technical organization
has checked G-E receiving tubes
for servicing interchangeability.

A number of tubes of each type
are selected periodically for test.
The tubes are fully representative
of normal production—their per-
formance ranges all the way be-
tween top and bottom limits of the
permissible variation in tube char-
acteristics. The tubes are all tested

at various line voltages in TV
chassis of different makes. Their
performanceisaccurately checked
by instruments. When a tube fails
to operate satisfactorily in any
chassis, that fact is noted in the
detailed report sent by Howard
Sams to General Electric.

Based on these reports, G.E.—
as described at right—rtakes
prompt corrective steps that help
give you tubes you can install suc-
cessfully in every make receiver!

RADIO & TELEVISION NEWS
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OR TV-SET INTERCHANGEABILITY!

AT GENERAL ELECTRIC: the Howard Sams reports are carefully studied for

ways in which G-E tubes may be improved for wider usefulness in servicing.

A General Electric tube engineer—with a Howard Sams A General FElectric executive micro-inspects a tuse
analysis before him—re-checks tube performance in the structure, to determine whether or not manufacturing or
same make of chassis where difficulties were reported. test requirements need to be changed.

Ever-better quality is the aim of
G-E tube manufacture and testing!

o that G-E tubes will give superior service in a/l
receivers, G.E. exhaustively studies each case of
unsatisfactory performance reported by Howard Sams.
First,a cross-section of General Electric tubces of that
type is tested in the same make TV chassis where
trouble was encountered. Afterwards, tubes other
than G-E are substituted and checked.

By comparison and analysis, any G-E wbe perform-
ance fault is established and isolated. The cause then is
determined by laboratory investigation, and corrective
steps follow immediately. These may take the form of
an improvement in manufacture or inspection, or
revised tube test specifications.

Result: you are always installing better G-E tubes. ]
Your General Electric tube distributor is your source — S
for a product that is constantly being improved in A General Electric plont employee checks a tube grid,

quality and interchangeability. General Electric Co., using a comparator that greatly magnifies the componeat
Tube Department, Schenectady 5, New York. which is to receive special attention.
161-1A1
MARCH, 1954 13
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FOR _OLD RADIOS

Varc -7emm®

Modern replacement for
old-fashioned hank of
wire and antenna coil.

® Boosts sensitivity and
gain up to 25 limes.

® Pulls in hard-lo-gel-sta-
tions.

[ 50,000,000 old and inexpensive
radio sets now in use NEED a
VARI-TENNA . . . including
many of your own customers’.

Superex Vari-Tenna gives all
the power and reception of

SI 25 modern sefs . . . lets you hear

List stations never before available.

and EXTRA power for all radios

SUPEREX E“E RG' lE-n
Ferri-Loopstick

Uﬂ315n
Even brand new radios, still
equipped with old-fashioned
locp antennas, can benefit from
this "hot" loopstick. Adds 20%
gain to even the powerful
Ferri-Loopstick. @ up to 350,
will outperform any coil with a
core 3 times its length. I-hole
snap in mount; self-locking
vinyl adjustment collar.

Eupular enough to be imitated

Recommend these compact,
highly sensitive money makers.

Grayburne Grayburne
FERRI-LOOPSTICK | VARI-LOOPSTICK

Lt 15¢ List $1.00
Pulls in stations strong Same as Ferri-Loop-
and clear. Customers stick with variable mi-
rave over performance. crometer  adjustment.

BE SMART! Boost your reputation as g technician
. make handsome profits. Hecommend Superex
products te your cnstomers on every call.

oD
St Ity

successer to Grayburse

(™
fﬂper 23 Atherisn &t., Yenkers, N. V.
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* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
l WASHINGTON EDITOR

{COMPATIBLE COLOR TV, now
blessed with the official seal of Uncle
Sam, found itself steeped in affection-

| ate phrases of approval as the public
announcement of the historic decision

| appeared. Said the Commission: “The
accomplishment of a compatible color
television system that can operate

within a 6-megacycle bandwidth is a
tribute to the skill and ingenuity of the
electronics industry.”

In supporting industry through its
approval, the FCC declared that it had
decided to adopt the new system be-
cause there is . . . “virtual unanimity"
that the proposed standards are . ..
“fundamentally capable of producing
satisfactory color television pictures

. ."" and in addition there is . . . “also
|substantial agreement” . . . that they
. .. “have a potential for growth."”
| The Commissioners also declared
| that the system will . . . “furnish in-
centive and stimulus to manufacturing
and research organizations to devote
their efforts to the quipment prob-
lems . . .” and that history . . . “has
demonstrated that American industry
is capable of devising practical and
economical equipment on a mass pro-
duction basis . . .” which would even-
tually reduce the price of receivers and
other equipment. The new approach
would also afford the consumer, the
Commissioners added, a . . . “greater
degree of freedom than would an in-
compatible system in choosing whether
or not to purchase a color receiver . . .
since the public will, in any event, con-
tinue to receive program material in
monochrome.”

In a concurring statement, Commis-
sioner Robert Lee said that he would
| like to consider the decision . .. “a
| milestone in the fast-moving electron-

ics industry.” In his opinion, the . . .
“defects and shortcomings that may
now exist will evaporate in the coming
months as industry takes on mass pro-
duction.” Continuing, he declared:
"The first automobile had many de-
fects. An airplane going on the assem-
| bly line immediately takes on some as-
pects of being outmoded as experience
| teaches us new improvements and bet-
ter methods of production. We would
never learn the new short-cuts if we
kept the basic idea on the drawing
board.” Our economy, he felt, will . . .
“get a tremendous boost from this de-
velopment.

“I am delighted at long last to have

www americanradiohistorvy com

had a small part in putting the show
on the road,” he concluded.

In another concurring view, Com-
missioner George Sterling noted that
he was certain that both larger and
cheaper color receivers . . . “with con-
trols having the ease of adjustments
of current monochrome receivers will
be made available to the public within
the next two to three years; the time
necessary to establish a color television
broadcasting service of any conse-
quence.”

Commander E. M. Webster also ap-
plauded the decision, but issued a
stern warning to industry, noting that
the adoption of the standards creates
“. . . certain receiver problems which
must be recognized .. .” Receiver
manufacturers, he went on to say . . .
‘“are obligated to the public to incorpo-
rate . . . refinements beyond those in
monochrome receivers necessary to
suppress adequately aggravated re-
ceiver radiation and overcome the
greater susceptibility to interference,
particularly in the region of the color
subcarrier.”

The report and order, a 22-page af-
fair supplemented by a comprehensive
review of the system’s operation, pre-
sented some intriguing facts, hereto-
fore not too well known. In a commen-
tary on station costs, the Commission
said that color broadcasters will have
to spend over $187,000 for equipment
that will permit them to network color
programs, and colorcast slides, color
films, and live color. To transmit color
film, stations will require a 16-mm film
chain and miscellaneous gear. For live
pickup, at least one three-tube color
camera will be needed, and the price
offered covers but one unit; it was
noted, generally two or more cameras
are required for live telecasts. In addi-
tion, stations will also require remote
equipment, which will add many thou-
sands of dollars to the cost.

The controversial subject of convert-
ibility also received a frank explana-
tion in the report. The Commission
declared that . . “No practical con-
verter has been demonstrated, nor does
it appear that proponents of the pro-
posed signal specifications have any
current plans for the production of
converters.”

Describing receivers and their costs,
the Commission reported that they
were well aware of the fact that the
new sets would be high priced and fall

RADIO & TELEVISION NEWS
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NOW! Use Your Present Signal Generator

W|

|S|gnal Generator Adapter

60 MC

g ~\
l! PHILCO\&

MARCH, 1954

YHF INPUT

PHILCO

L GENERATOR ADAPTER
Vi, TOURG slr.NA ooti G 8000

UHF OUTPUT
SIGNAL

5" High Gain Oscillo-
scope Model $-8202.

Gives rugged, general
purpose performance. 60
CPS phasing of sweep
generator presentations.
Wide sweep range (up to
100KC) gives extreme
flexibility in sweep circuit
trouble shooting.

(VHF to UHF)

Individually Calibrated
For Extreme Accuracy

Now produce UHF signals for TV receiver
tests at a fraction of the cost of a UHF
generator. Individual calibration guaran-
tees extreme accuracy of UHF frequency.
Any VHF signal generator output at 60
MC is converted by the PHILCO Model
G-8000-C to UHF. The VHF sweep or
marker signal beats against the UHF oscil-
lator, producing UHF signals with the same
characteristics as the VHF input signal. It’s
economical . . . it's ¢ PHILCO exclusive!

Look at These Philco Features...

The VHF signal gener- 4 Functions as an external
ator output attenuator

UHF converter by con-

controls the UHF output
signal level.

Precision Vernier Dial for
accurate re-settings.

Each unit is hand
calibrated.

5

necting UHF antenna
transmission line to gen-
erator’s output terminal
and connecting lead to
TV receiver tuned to 60
MC Channel 3.

High UHF levels, excel-
lent stability, no drift.

AVAILABLE THROUGH YOUR PHILCO DISTRIBUTOR
ON A NEW SPECIAL PAYMENT PLAN

Take advantage of the great

SHARE and PROFIT Program

on Philco Receiving Tubes
Parts and Accessories

NOW AT YOUR PHILCO DISTRIBUTOR

www americanradiohistorv com
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Win «

Mdxitosh

Amplifier and Compensator

"$500 !

—

Mac needs your help! He needs a
name for the famous Mclntosh out-
put transformer circuit. Just by
naming it you can win one of six
big prizes. Names may be either
technical, for example, “Bicoupled”.
or non-technical like “Perfectone’.
Your Mclntosh dealer can supply

you with a folder that tells all about the McIntosh circuit. Get
one, it will make it easy for you to win. Your entry blank is in

the booklet.

Six Big Prizes!

1st prize, a McIntosh 50W2 50 watt Amplifier, a McIntosh C-108
Audio Compensator and $500 cash*; 2nd prize, McIntosh 50W?2
50 watt Amplifier and C-108 Audio Compensator; 3rd prize,
Mclntosh A-116, 30 watt Amplifier and C-108 Audio Compen-
sator; 4th prize, McIntosh A-116, 30 watt Amplifier; 5th prize,
Mclntosh C-108 Audio Compensator and D-101 Power Supply;
6th prize, McIntosh C-104 Audio Compensator and D- 101

Power Supply.

*If you are the first prize winner, McIntosh’s Chief Engineer will install
your equipment and assist you in the selection of other components,

The Mcintosh Circuit

At right is a drawing of the patented
McIntosh output transformer circuit
which is not available on any other am-
plifier. See your Hi-Fi dealer and find
out why Mclntosh amplifiers guarantee
substantially less than 14% distortion at
all frequencies 20-20,000 cycles even at
full power output. Hear the difference —
the difference can be your suggested
name. All you have to do then is name it,
and you can have it . . . IF you're one
of the lucky winners !

Ve

N

“*Name the Mcintosh Circuit’’ Contest Rules

1. Send in as many entries as you wish. There
is nothing to buy, but each entry must be mailed

separately, and lhould be accompanied by an exe 4.

planation of words or less as to why you
think this name fita the circuit or its performance,
Entries may , plain sheet of
Paper, or better still, the entrY blank in the
booklet available at ynur hi-fi dea

5.
rePresentatives,
are not eligible,
8. Winners will be announced in HIGH FID!LITY
M-gume as loon as possible after May i,

st of winners will bhe gent to you

All entries are mailed to: Mcintosh
I.nhohnory Inc., Pon oﬂ'ce aan 0. 2,
Ohio, by ght rch 31, 1954.

3. Emnn will be ludged on_the bl'v‘ln:f aptness
he

and
Judq!s will be final. In the event of a tie. dupli-

about May 15 1954
pe 1

cate prizes will be awarded. All entries b

the property of Mcln!ulh Laboratory, inc. and
will not be returned

The contest is open to all residents of the
U.S. and Canaga only, and is valid only where
permitied by Federal, State and Provincial laws.
Your cntry must be postmarked not later than
midnioht. March 31, 1954,

Employees of Mcintosh Laboratory, Inc., their
advertising agency or families

. -l a self. Addrened stamped

ith Your entry.

Wenfosh iomer e

Makers of the World's Finest Amplifiers and Compensators
Manufactured under patent numbers 2,846,467; 2,543.788; 2.654.058; 2,477,074

www americanradiohistorv com

in the luxury-price brackets of from
$800 to $1000. Unfortunately, they
added, the high cost is caused by the
complex three-gun tube, which present-
ly is valued at from $175 to $200 at the
set-makers’ level; this tube. a 15-inch
model, provides an 113-inch picture.

Since the Commission released its
statement, several very significant tube
cost and size developments have ap-
peared on the scene. It has been re-
ported that it has now become possible
to produce a 19-inch tri-color, 3-gun
tube, which can provide a 15- to 16-inch
picture. A nationally-known labora-
tory has also demonstrated the prac-
ticability of a single-gun tube that can
produce a 17-inch picture, and be sold
at a substantially lower price that the
3-gun smaller-face model. Comment-
ing on this tube, the lab officials de-
clared that it has good light efficiency,
assures automatic registration due to
color switching near the phosphor
screen and minimizes the problem of
convergence. Model shown was a 22-
inch round type; it was explained that
a 21-inch rectangular version will be
available soon, and this will probably
be followed by a 24-inch model, which
will provide 18- and 21- to 22-inch pic-
tures, respectively.

THE ANNUAL REPORT of the Com-
mission, always bulging with valuable
information, was equally complete in
its ’'53 version, replete with vital data
and statistics. Noting that as the nine-
teenth year of the Commission closed
(June, '53), there were nearly 1,100,000
radio authorizations on its books, the
report said that over 235,000 of these
were for safety and communications
purposes on land, sea, and air, and al-
most 5500 were for broadcast. Radio
station authorizations covered the use
of about 600.000 transmitters, of which
more than 430,000 were for mobile pur-
poses.

The growing utilization of radio by
industry was reflected by nine types of
services now operating, for which there
are nearly 17,000 authorizations, in-
volving the use of over 127,000 trans-
mitters. These services concern power,
petroleum, forest products, relay press,
motion picture, agriculture, radio-loca-
tion/land, and special industrial.

Authorized ham stations were said to
number over 112,000, It was noted
that the popularity of the new Novice
class operator license prompted the is-
suance of nearly 10,000 licenses during
the fiscal-year period ending June 30,
'53.

The field engineering and monitoring
division of the Commission revealed
that they had received over 20,000
complaints on interference; almost
twice as many as in '52. Most of the
broadcast-interference complaints were
due to increased TV operation and the
high susceptibility of its reception to
interference. Other complaints in-
volved interference from industrial,
scientific and medical equipment, and
even community antenna systems.
Many odd cases of interference were
also reported. To illustrate, in the

RADIO & TELEVISION NEWS
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ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS
y SHOP-METHOD

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

There is a place for you in the great Radio-Television-
Electronics industry when you are trained as National
Schools will train you at home!

Trained technicians are in growing demand at good pay
~—in manufacturing, broadcasting, television, communica-
tions, radar, research laboratories, home Radio-TV service,
and other branches of the field. National Schools Master
Shop-Method Home Training, with newly added lessons
and equipment, trains you in your spare time, right in
your own home, for these fascinating opportunities.
OUR METHOD IS PROVED BY THE SUCCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALL OVER
THE WORLD, SINCE 1905.

EARN WHILE YOU LEARN

Many National students pay for all or part of their train-
ing with spare time earnings. We'll show you how you can
do the same! Early in your training, you receive “Spare-
time Work" Lessons which will enable you to earn extra
money servicing neighbors' and friends’ Radio and Tele-
vision receivers, appliances, etc.

Signal Generator Audio Oscillator

National Schools Training is All-Embracing
Natioaal Schools prepares you for your choice of many
job opportunities. Thousands of home, portable, and auto
radios are being sold daily—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cables are
now bringing Telcvision to more cities, towns, and farms
every day! National Schools’ complcte training program
qualif es you in all fields. Read this partial list of opportu-
nitics for trained technicians:

Business of Your Own « Broadcasting

Radio Manufacturing, Sales, Service « Telecasting

Television Manufacturing, Sales, Service

Laboratories: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems

Gaiages: Avto Radio Sales, Service

Sound Systems and Telephone Companies, Engineering Firms

Theatre Sound Systems, Police Radio

Ancl scores of other good jobs in many reloted fields.

TELEVISION TRAINING
You get a complete
series of up-to-the-
mimite lessons cov-
erm;; all phases of re-
pairing, servicing and
construction. The same
lesson texts used byresi-
dent students in our
modern and complete Television broadcast studios, lab-
oratories and classrooms!

MARCH, 1954

{OME TRAINING wRsTER AV

FREE! RADIO-TY BOOK
AND SAMPLE tESSON!
T.R.F. Receiver Send today for

You also
receive this
Multitester

- !!.ﬁ‘
' " Superheterodyne Receiver
LEARN BY DOING

Youreceiveand keep all the
modern equipment shown
above, including tubes and
valuable, professional qual-
ity Multitester. No extra

National Schools’ new,
charges.

illustrated Book of Oppor-
tunity in Radio-Television-
Electronics, and ar actuval
Sample Lesson. No cost—
no obligation. Use the
coupon now—we'll
answer by return

airmail.
APPROVED FOR
VETERANS
AND Both
NON-VETERANs | Resident and

Home Study
Check coupon below Courses Offered!

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA + ESTABLISHED 1905
INCANADA:811 W.HASTINGS STREET, YANCOUVER,B.C.

(mail in envelope or paste on postal card)

NATIONAL SCHOOLS, Dept. RH-34

4000 S, Figueraa Street 323 West Polk Street
Los Angeles 37, Calif. Chicago 7, Ill.

Send FREE Radio-TV Electronics book and FREE sample
lesson. No obligation, no salesman will call.

NAME ___ BIRTHDAY 19
ADDRESS___ —
CITY - ZONE___ STATE.

[J Check here if interested in Resident School Training at Los Angeles.
VETERANS: Give Date of Discharge

www americanradiohistorv com
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New!

And

FISHER

SERIES *70”

8 When the FISHER 50-R Tuner and 50-A Amplifier first appeared,
two things promptly happened. We were besieged with orders; as well as
with requests (from those with limited space) for a tuner with audio con-
trol tacilities and preamplifier. Many also wanted a low-cost, high out-
put, quality amplifier. It took us time, but here they are. And they're tops!

FISHER FM-AM Tuner s>

B Featurcs extreme sensitiviry: (1.5
mv for 20 db of quieting), works where
others fail, Armstrong system, adjust-
able AFC plus switch, adjistable AM
sclectivity, separate FM and AM front
cnds. Complete shielding and shock-
mounting on main and subchassis. Dis-
tortion less than 0.04% for 1 volt out-
put. Hum level: better than 90 db be-
low 2 volts output on radio, better than
62 db below output with 10 mv input
on phono, Two inputs. Two cathode-
follower outputs. Self powered. Six
controls: BASS-AC, TREBLE, VOLUME,
LOUDNESS, CIIANNEL and EQUALIZA-
TION, TUNING. $184.50

FISHER 25-Watt Ampllfle W

B The FISHER Model 70-A Amplifier offers more clean watts per dollar
at its price than any dmplmer made—25 cleun watts for only $99.50' The
70-A costs no more than “basic” 10-watt units, but has 150% greater power!

s High output (less than
2% distortion at 25 wats;
0.05% at 10 wartes). IM dis-
tortion less than 0.5% at 20
watts; 0.2% at 10 waus.
Uniform response ==0.1 db,
20-20,000 cycles; 1 db, 10-
50,000 cycles. Power output
constant within 1 db at 25
watts, 15-35,000 cycles. Hum
and poise virtwally non-
measurable (beter than 95
db below full outpur!) Four
scparate fcedback loops,
unique cathode and screen
feedback circuit. QOutstapnd- |

ing transient response. 8 and
16 ohm outputs. SIZE: 634~ x
10%,” x 6Y” high.  $99.50

PRICES SLIGHTLY HIGHER
WEST OF ROCKIES

Write for full details |

FISHER RADIO CORP.
39 EAST 47th STREET - N. Y.

i ’
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spring of '53, interference caused to the

| International Airport, in East Boston,

was traced to a partly broken 4400-
volt power cable inside a metal conduit
on a high-line pole 2% miles from-the
airport.

Reviewing the uses of radio by police,
the Commission pointed out that as of
June 30, over 8000 police stations held
licenses to operate. A normal police ra-
dio station, it was noted, consists of a
base station, usually located at police
headquarters, and a group of radio-
equipped cars. These cars may include
not only official police cars. but also
ambulances and emergency vchicles
used to clear highways of obstructions.

The ever-increasing demand for two-
way communications, taxing the capa-
city of the spectrum, also received a
thorough analysis in the yearly report.
A development that was said to offer
considerable promise in alleviating
some of the congestion was channel-
splitting. The net result of such split-
ting would be to provide more channels
in the same amount of space. It is
hoped that during ‘54 it might be pos-
sible to introduce this new technique.
The great problem that faces the Com-
mission in introducing the new ap-
proach, however, is how such a change-
over can be made, especially in the
more crowded parts of the spectrum,
without too rapid obsolescense of
equipment already in use. Supplement-
ingits channel-splitting study, the Com-
mission has initiated a frequency util-
ization investigation looking toward a
revaluation of the frequency require-
ments of communication services.*

Citizens radio service has also begun
to show signs of real life, the annual
review revealed. Due to the absence
of equipment, the service had been
stalemated. In the past vear, however,
this service has experienced a boom due
in part to the availability of commercial
gear. and also to the widespread ac-
ceptance and use of the recently added
27.255-megacycle frequency, which is
available, among other things. for the
control of objects such as model air-
planes. To encourage further the de-
velopment and manufacture of low-
cost transmitters for this service, the
Commission has proposed to relax
technical standards applicable to low-
powered equipment of the walkie-
talkie type.

As of June 30, close to 4000 authoriza-
tions had been issued for the Citizens
radio service hand.

AS A MEANS of helping FM broad-
casters improve their financial situa-
tions, and at the same time malke fur-
ther use of the FN broadcast band, the
Commission has issued a proposal to
(Continued on puage 163)

* Since the above report was prepared. the Com-
niission has issued a new allocation plan for the
450-460 me. band. Under the revised program,
indusirial services were assigned freque neies
from 451.05 me. at 100 ke intervals 1o 451.95
and from 436.05 10 456G.95 me.: land tranzporta-
tion servieces received 452.05 to 452.05 me. and
457.06 to 457.095 me. ranges: public safety
services were given 453.05 10 453.95 and 458.05
to 458905 me. bands: and domestic public
services were placed_ in the 454.05 to 454.95
and 459.05 to 459.%5 me. area.
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Palagye INTRODUCING the greatest
advance in Conical antennas
...it's the all-new WALSCO Imperial.
Featuring a new "barrier disc”
insulator with 2 inches of air
space between the terminals
to prevent shorts. Soot deposits,
dirt, moisture, salt, etc.,
cannot affect this insulator.
The WALSCO Imperial will therefore
maintain lasting high gain performance
anywhere, regardless of
weather conditions. Contact
surfaces and terminals will
never rust or oxidize. Front end
hardware is stainless steel to
prevent corrosion losses permanently.
Front end elements

T

4 TR CTL A AT

W Guaranteed lasting high gain on ail VHF channeis
A ey B elETa0neS ORPURATIN

3602 Crenshaw Blvd.,Los Angeles 16, Calif.

9
Sy
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PUZZLE PICTURE: Find the guy who just got a
WALTER ASHE Swrgrise” Trade-In

It's not hard to spot the many bargain-conscious customers who have taken

NEW HALLICRAFTERS SX-71.
Less speaker. Net $249.95

COLLINS 75A-3 with 3KC mechanical
filter. Less speaker. Net $530.00

NEW HALLICRAFTERS $X-88.
Dual conversion, high selectivity.
Less speaker. Net $595.00

All prices f. o. b. $t. Louis » Phone CHestnut 1125

RADIO CO.
1125 PINE ST. « ST. LOUIS 1, MO.

advantage of our “Surprise” Trade-In policy on used test and communication

equipment, For deep down satisfaction and real money-saving, get your trade-
in deal working today. Wire, write, phone or use the handy coupon below.

CITER. VFQ or crystal
contrelied. Phone or
CW Iransmitter, ideal

Complete with tubes.
Net §177.00

e

ELMAC MOBILE RECEIVER. Dual conversion, 10 fubes,
BFO, noise limiter, covers all amateur bands 10
though 160 meters plus BC band.

Model PMR-GA Net $134.50
Model PMR-12A Net $134.50

For 6 volis
For 12 volts

ELMAC AF.67 TRANS.

for home or for under-
dash mobile operation.

=====e===--FREE CATALOG!-=-========n

_—

JOHNSON VIKING II TRANSMITTER
KIT. Net $279.50
JOHNSON VIKING II. WIRED
AND TESTED. Net $337.00

MILLEN GRID DIP METER
Model 90651. Net $61.50

R-3-54

__Zone Siafe

www americanradiohistorv com
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1

: WALTER ASHE RADIO COMPANY

M 1125 Pine Street. St. louis 1, Missouri

1 [0 Rush "Surprise’ Trade.In Qffer on my

’

8 for _ . .
[ ] {show make and model number of new equipment desired)
§ O Send new FREE 1954 Catalog.

: Name

: Address

: City

N

- = e o S 08 S 0
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to prepare for a good job or a business
of your own in TV SERVICING

ARE YOU SATISFIED with the position you
now hold? Do you fect you're worth more
money? Are you pleased with yourself, your
work, your associates . . . and your future?
What Jdoes the next year hold for you . . .
and the year after that?

Are you content merely to plod along
through the best years of your life . . . or
do you want (0 get into more pleasant work
... hold a well-paid job . . . perhaps establish
your own business”?

If you are looking for a REAL opportunity
... If you want to Grow with a GROWING
InDUSTRY . . . If you want to grasp the suc-
cess that should be vours, tlien we say to vou,
sty TV Servicing.

Everyone knows that Television is the
fastest growing industry today. Opportu-
nities arc going begging for men who have

the training and ability to grasp them. Now
is the time to start on the road to siccess
in TV Servicing.

Study at Home in your spare fime
The RCA Institutes Home Study Course in
TV Servicing is cusy to learn. You progress
rapidly, step by step, as you learn the pro-
cedure of servicing and trouble-shooting TV
receivers and installing TV antennas. Hun-
dreds of pictures and diagrams help you
understand the how-it-works information
and the how-to-do-it technigues.

A Service of
Radio Corporation of America

The RCA Institutes TV Servicing course
was written and planned by instructors with
years of specialized experience in training
men. You get up-1o-the-ninute information,
too, because vou study right at the source

of the latest developments in Television.
Your lessons are carefully examined and
accurately graded by competent teachers
who are interested in helping You to succeed.

RCA Institutes is licensed by the Uni-
versity of the State of New York . . . an
affiliate member of the American Socicty
for Enginecring Education . . . approved
by leading Raclio-TV Service Organizations

. . approved by Veterans Administration.

It costs so little to gain so much

RCA Institutes makes it casy for you to take
advantage of the big opportunities in TV
Servicing., The cost of the TV Servicing
Home Study Course has been cut to a min-
imum. You pay for the course on a pay-as-
you-lcarn unit lesson basis. No other home
stuedv course in TV Servicing offers so vinch
for so litile cost to you,

Without obligation on my pirt. please send mi¢ copy of booklet "RCA INSTITUTES

* , SEND FOR FREE BOOKLET il the caupon—toay.
RCA Institutes conducts a resident school in New Ger complete information on the RCA INSTITUTES Home Study
York City offering day and evening courses in Course in Television Servicing, Booklet gives you a general outline of
Radio and TV Servicing. Radio Code and Radio the course by units. See how this practical home stidly course trains
Operating. Radio Broadeasting. Advanced Tech- vou nuickly. easily. Nail coupon in envelope or paste on postal card,
nology. Wrire for free caialog on resident courses.

MAIL COUPON NOW!
L.
1
| RCA INSTITUTES, INC., Home Study Dept. RN354
| 330 West Fourth Street, New York 14, N. Y.
|
® I Home Study Course in TELEVISION SERVICING." (No satesman will call.)
R,
I Nuame . _
| (please print)
| p P
‘ ¥ o | Address.
A SERVICE OF RADIO CORPORATION of AMERICA |
Cit
] Y

350 WEST FOURTH STREET, NEW YORK 14, N.Y.

MARCH, 1954
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® Lloyd Upp, of Ace Tclevision, St. Albans, West Vit-
ginia, and his crack team of TV servicemen apply latest
G-E methods. L. to r.: Mr. Upp. E. K. Kinder, Edward
V. Sharp and Charles W. Morris.

“G-E FIELD CLINICS ESSENTIAL"
SAYS SUCCESSFUL SERVICE DEALER

Boost Your Sales With Up-To-Date G-E Service Methods!
Attend the Next General Electric Field Clinic Near You!

"THOSE G-E field engineers’ service meet- They are open to all TV Servicemen—

ings sure promote efficient operation absolutely without charge! G-E engineers
of our service department,” says Lloyd demonstrate simple ways to diagnose and
Upp. Take advantage of G-E Field Clinics. correct TV troubles—and answer your
Learn how you can improve your service questions on all phases of TV service.

opStation and your profits. Contact the service manager at your

General Electric Field Engineers are  G-E TV distributor now! Tell bim to sign
holding clinics throughout the country. yowr up for the next clinic in your area.

General Electric Company, Radio and Television Department, Electronics Park, Syracuse, New York,
?ﬂd car W% co%a/mw 27

GENERAL ELECTRIC

22 RADIO & TELEVISION NEWS
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WANT MORE PAY ? MORE SECURITY? A JOB WITH FUTURE UNLIMITED?
VETERANS! CIVILIANS! NO EXPERIENCE NECESSARY!

GomTELEVISION

'll train you at home... in your spare time

for better-pay jobs in TV
earn: MORE

MORE MONEY AND A CAREER
ARE WAITING FOR YOU HERE!

Earn while you /earn by repairing TV sets
for friends and neighbors. Many of my
students make up to $25 a week in spare
time . . . pay for their entire training this

Srotions 118
No experience necessary! You learn by way . . . start their ,own money-making
practicing with equipment I send you. It’s service business. When they complete

easy! I give you the same successful guid- training and go into TV full time. their
ance that hasy helped hundreds of mei to- P R o o F ! earnings zoom into big figures! My gradu-
wards a TV career. Many started with only TV NEEDS THOUSANDS ates are now working at RCA, NBC.TV,

grammar schoo! fraining. OF TECHNICIANS! CBS-TV, DUMONT TV and numerous
TV is coming into practically geEnoios and) plists.

every community. More than ST T
2,000 new TV stations author- AR EEEE G ET
ized in thfis country alone! Thou. IS

< - ~

L. C. Lane, B.S., M.A.
President: Radio-Television Training Association
Executlve Director: Plerce School of Radio &
Television

LEARN MORE

I give you ALL the practical training you
need to qualify for the highest-paid tech-
nician jobs in TV.

| RADIO-FM-TV TECHNICIAN TRAINING

1954fest. |

1931
TV Sery

TV Sens
25.705.000
19.123,000 o, 124

Saves you months if you have previous
Armed Forces or civilian radio experience!
Train ac home. I give you kits, plus
equipment to build BIG SCREEN TV RE-.

sands of new studios bein

CEIVER. and FREE FCC COACHING 523'"53.:?3&2?"& nﬁggkg‘:stge _Enough equip-
] -thi
EngJ%SE' DR KRins ARG Rt TRA market. Mi}honsdof new TVlset mﬂ;:)n.:? i)t:!l;:
. owners wi nee serncmg ts .
AL LTYRR T RIS VY TETART the rich field of the future with e b e
NEW YORK CITY AT NO 34T WO (W money-making opportunities & tory! You

NOW ...if you get in on the
ou get twWo weeks, iours, of inten-  pround floor. There just won't be
sive Laboratory work on modern elec:  enough TV Technicians to go
tronic equipment at our associated ;round. It's your
schoo! in New York City — Pierce  chance of a lifetime
School of Radio and Television. And I ¢35 GOOD EARNINGS
give you all this AT NO EXTRA , 5 TOP JOB or
COST whatsoever, after you finish your yYQUR OWN BUSI-
home study training in the Radio-FM-  pNgsst

TV Technician course and FM-TV
Technician Course.

FREE F(( (OA(HING COURSE!
mportant TTER PAY JOBS re-
quirine FCC I.tcense You get this training
AT HOME and AT NO EXTRA COST!

Top TV jobs go to FCC licensed techni-
cians.

NEW! PRACTICAL TV CAMERAMAN
& STUDIO COURSE!

{For men with previous radio i
and TV training) "]
.I train you at home for an exciting g
P high pay job as the man behind the TV
camera. \Vork with TV stars in TV
N studios or “‘on location’ at remote
pick-ups! A special one-week course of
practical work on TV studio equipment
at Pierce School of Radio & TV, our as-M
M sociate resident school in New York City,
M is offered upon your graduation, N

learn by

doing. | give
you ALL the
equipment. You
bunld and keep
rofessional
G T SCREEN
RECEIVER com-

plete with mammoth
picture tube (takes any
size up to 21 inch) ...also a Super-Het Radio Re-
ceiver, RF Signal Generator. Combination Voltmeter-
Ammeter -Ohmmeter, C-W Telephone Transmitter,
- Public Address System, AC-DC Power Supply, and
more! 15 full Kits! All tubes supplied, too!

e voucer ai. 4 FREE!

Just by mailing coupon. Try the Sample l:.non Read how
and where you can make big money in TV eully

Public Addres: System

Combination

Voltmeter:
Ammeter-
Ohmmeter

i '
€
v "or " ; // U:r ilgs ,"r,,,”' /‘".E
/”/ llll/// Illn.. M—;&\\. N‘ g

Mr. Leonard C. Lane. President
RADIO-TELEVISION TRAINING ASSOCIATION
52 Fast 19th Streer, New York 3. N. Y.Dept. T-3B
Dear Mr. Lane: Mail me your NEW FREE BOOK.
FREE SAMPLE LESSON. and FREEFE aids thac will
show me how | can make BIG MONEY IN TELE
VISION. | understand I am under no obligation
and no salesman will call.
(PLEASE PRINT PLAINLY)

MY SCHOOLS FULLY APPROVED TO TRAIN
VETERANS UNDER NEW G.l. BILL! If dis-
chaiged after June 27, 1950~—CHECK COU-

EEEEETEENENE
lllllllllllli

NANE o == —= AGE
PON1 Jiso approved for RESIDENT TRAIN-
ING In New York City at Pierce $School of ADDRESS —
Radio and Tefevision . . . quatlifies you for Ciryv— ZONE—____STATE
full subsistence oliowonce up to $160 per AM INTERESTED IN:
month. Write for detolls. [J Radio- FM TV Techanician VETERANS!
RF Signal Generatar Course Check here for
O FM-TV Technician Course Training under
-RADIO-TELEVISION TRAINING ASSOCIATION O TV Cuneraman & Studio NEW G.I. Bill

¢ 52 EAST 19th STREET, NEW YORK 3, N. Y,

Course
Licensed by the State of New' York ¢ Approved by the VA L HEEREEREEEEREEEERN . ‘

MARCH, 1954
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BOLTING
VOICES
TOGETHER

Adjusting casing over splice in polyethylene
cable. Edges and ends are sealed with a new
Buty! rubber compound that won't harden, dry
out or lose adhesion even in extreme heat or cold.

More than ever, light, flexible polyethylene sheathed cable
developed by Bell Telephone Laboratories is providing speedy
answers to the demand for more telephone service.

But at thousands of splices, the sheath must be thoroughly
sealed against moisture. Laloratories engineers developed a
protective casing which is quickly and simply bolted in place.
The edges and ends of the casing are permanently sealed with
a new compound developed by Laboratories rubber chemists.

Now, economical polyethylene cable can be installed much
faster and at lower cost. Here is another example of how Bell
Laboratories continually finds ways to keep telephone service
high in quality, while the cost stays low.

CLOSED CASING IN PLACE

BELL TELEPHONE LABORATORIES

e
EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED (MPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE
24 RADIO & TELEVISION NEWS
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Let me send you FREE
the entire story

Just 6ll out the coupon and mail it.

will send you, free of tharge. a
copy of "How to Pass FCC License
Exams,” plus a sample FGC-type
Exam. and the amazing new hook-
let. *‘Money.Making FCC License
information."

EDW. H. GUILFORD
Vice President

{ can train you to pass your FGC
License Exams in a minimum of
time if you've had any practical
radio experience — amateur. Army.
Navy. radio servicing, or other, My
time.proved plan ean hetp put you.
teo, on the read to success.

R
HERE IS YOU
GUARANTEE

1f you fail to Pass your

i m
Commercial License exa

WE GUARANTEE

TO TRAIN AND ClsACH YOU AT HOME IN
SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

It you have had any practical experience—
Amateur, Army, Navy, radio repalr, or
experimenting

o
e guarantef
CO\:\:?:L‘EW y:ur tralr:u:)g
fnoithoul addiliqnal cos

vided you
exgmmahon
days after ¢
course.

{1V E W [0 A"l  Employers make

JOB OFFERS Like These
to Our Graduates Every Month

Letter frum nationally-known Airhimes. “*We would alse appreciate if vou wounid pluce
the tollowing additiol arfisement in yanr bulletin—Wanted—Superintendent of
Communieat ions . Salary $666.66 per month.””

Letter from nationally-knawn airplane mmfacturer, “*We need men with electranie
training or experience In vadiv maintenance to perform wperatimal check-ont of radar
il other electronies systems starting salary amonnting to $329.33 per
month.”

These are just a few examples of the job offers that come to our affice
pgrlodlccllv. Some licensed radiomen filled eoch of these jobs . . . it
might have been you! .

HERE'S PROOF FCC LICENSES Are OFTEN SE-
CURED IN A FEW HOURS OF STUDY WITH
OUR COACHING at HOME in SPARE TIME

within
ompleting

Name and Address License Lessons

Lee worthy 2nd Phone 16
221012 Wilshire St., Bakersfisld, Calit.

Clifford E. Voot Ist Phone 20
Box 1016, Dania. Fla.

Francis X. Foerch Ist Phone 38
38 Beucler P).. Bergenfield. N. J.

§/Sgt. Ben H. Davis Ist Phone 28
317 North Roosevelt, Lehanon, |il.

Atrert Schosll 2nd Phoié 23

110 west 11th St.. Escondido. Calif.

CARL E. SMITH, E. E., Consulting Engineer, President
Desk RNXE] — 4900 Euclid Bldg., Cleveland 3, Ohio

MARCH, 1954

nations,

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Tells where to apply
and take FCC exami~
location aof
sxamining office, scope
of knowledge reQuirsd.
approved way to pre-
pare for FCC exami-
nations. positive meth-
od of checking your
knowledge biefore tak-
ing the examination.

|
I
I
|
|
I GETS FIVE JDB-OFFERS FROM BRDADCAST STATIONS
I
!
|

GOM MERCIAL
— WAL
Radio Operator

Our Amazingly Effective
JOB-FINDING SERVICE
Helps CIRE Students Get Better Jobs

Here are a few recent examples of Job-Finding results

“¥Your ‘Chiof Engineer's Bulletin® is a grand way of obtaining empleyment for Your
graduates who have obtained their Ist class license. Since my nanie has been on
the list | have received calls or letters from five stations in the southern states, and
am now employed as Transmitting Engineer at WMMT.™

Elmer Powell. Box 274, Sparta, Tenn.

GETS CIVIL SERVICE JOB :
') have obtained a position at Wright.Patterson Air Forcs Base, Dayton, Ohio, as
Junior Electronic Equipment Repairman. The Employment Anpl‘lcal_r'on you pre-
pared for me had a lot to do with my landing this desirable position.
Charles E. Loomis. 4516 Genessee Ave., Dayten 6, Ohio.

GETS AIRLINES JOB

8%T_sy Ia J;E “‘Dne to your Job-Finding Service. ) have been getting
STUDY COURSE many offers_from all over the country. and have taken a
WHICH SUP. igh “with Capital Airlines in Chicago. as Radio Me-
PLIES FGC-TYPE chianfcs )
EXAMINATIDNS Harry Clare. 4537 S. Drexel Blvd.. Chicago. 11,
WITH ALL LES.

SONS AND Fi-

NAL TESTS.

Your FCC Ticket is recognized in all radio
fields as proof of your technical ability.

CLEVELAND INSTITUTE
OF RADIO ELECTRONICS
Desk RN-62
4900 Euclid Bldg., Cleveland 3, Ohie
{Address to Desk No. to avoid delay}

~ T want to know bow I ean get my FCC theket in a mdninm of thie. <end
m

me your I'RIIE booktet, “"FHlow to 'ugs FUC License FExaminal (tloe
not cover exams for Amateur Livense), as well as Nample FUUC-type exam
|| (J Tell me how | can get a TV kEngineerlug Course whhout additiona eharge.
] NAME | e isasoni bk 85008 8 5 s 5 B B s s
| ADDRESS . . - .
I CITY. - ZONE STATE. ..
_ Paste on 2-cent post card or send air mail

|

|

I

I

|

|
and the anazing new booklet. "*Mones-Making ¥O'C License Intopmation.™ I
!
|
|
|
-
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Bill Clemens says—

Midget Radio Service {a 3-Man Shop)
129 S. Elizabeth St.,Lima, Ohio

TRIPLEIT 660 saver we
50 % 100 man howrs

ISOLATING THE TROUBLE—Plug the power cord of the chassis
into LOADCHEK and note the reading. With your eye on
the large meter remove the rectifier tube and you can tell
immediately which side of the tube the troubte is on. You
have already eliminated 50% of your probing time.

2. LOCATING THE SHORT—With Loadchek you can quickly
check the shorted side, part by part, without laying
down tools or picking up test leads. Here, the trouble
was a short in the transformer, spotted without having
to warm up set. Overloads are found the same way.

Locates trouble in a hurry

The above pictures illustrate but one of the many time-
saving uses of Triplett 660 Loadchek. This versatile
instrument accurately measures power consumption,
enables you to see instantly any deviation from normal
load, without disconnecting a single part. .. finds
trouble in a hurry.

For Radio and TV servicing—for almost any kind of
electrical trouble-shooting—LOADCHEK saves hours
of painstaking work every day. At its moderate cost no
service technician can afford to be without it. Try one
today —and see! Write for free booklet.

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U.S.A

-~
Suggested U. S. A. DEALER NET $2950 l’lp e

Price subject to change without notice.

26 RADIO & TELEVISION NEWS
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RAIN hﬁ&'ffk— TRAIN BET Ték; T.RAlﬁNl Eé.S‘IEk

IN 10 MONTHS = OR LESS =-FOR

RADIO-TELEVISION

Our 21st Year Training Men for Greater Incomes and Security in Radio-Television

1 SEND YOU
18 BIG KITS

of Radio Televislon parts and equipment. j;
Much of your training will be actual construc- !, g
tlon and experimentation . . . the kind of truly 3

PRACTICAL instruction that prepares you o
for your Radio-Television career. ”

4 NEW! NO OBLIGATION PLAN

', You Have No Monthly Payment Contract to Sign
Pay For Your Training as You Earn and Learn
You can get into Radio-Television, today’s fastest growinz big money

h 3 opportunity field, in months instead of years! My completely new
: . 3 ; b
e “package unit” training plan prepares you in as little as 10 months
Xy, or even less! No monthly payment conlract to sign—thus NO PISK to you!
\\‘“ This is America’s finest, most complete, practical training—gets you

= ready to handle any practical job in the booming Radio-Televiston industry,
Feank L Soravberty Gy 1t vour own profitable Radio-Television shep . . . or accept a good pay-
Spenrbeery 800%™ ing job. I have trained hundreds of successful Radio-Televisicr technizians
9. during the past 21 vears—and stand ready to train you, even if you have no pre-

1 vieus experience! Mail coupon and get all the facts — FREL!

: ! y Va'"ablgvfg;i;;:f;; 'g"d"d"’ Earn Extra Money While You Learn!

r3 ‘The new Sprayherry ''package’ plan All your 10 months of training is IN YOUR

1 ineludes many big kits of genuine, pro- HOME in spare hours. Keep on with your
— ‘ fessional Radio-Television equipment. present job and income while learning. With
You perform over 300 demonstrations, each training ‘package” uni:, you receive
experiments and construction projects. extra plans and '‘Business Builder” ideas for
You build a powerful 6-tube 2-band spare time Radio-Television j>3s. New tele-
radio set, multi-range test meter, signal vision stations everywhere, cren vast new
generator, signal tracer, many other opportunities for trained Recio-Television
| | projects. All equipment and lessons are Technicians—and those in training. If you
" | yours o keep . . . you have practically expect to he in the armed forees later, there
evervthing you need to set up your own is no better preparation than praetical
profitable Radio-Television service shop. Sprayberry Radio-Television training.

SPRAYBERRY ACADEMY OF RADIO 5557 cicase e, i

M‘,t caUPON s i R T I TUTC T i T DT O Sl et

YOU Bu I LD the Television set and

the powertul superhet radlo recclver shown

ahove. IIJ ADDITION to the ot t

B Nere. (HIARY afs ROt Showh Becauss Of TODAY! ! SPRAYBERRY ACADEMY OF RADIO, Dept. 25-G .
laak! atfepacel Allfcquipmentiliscodiyouits d 1 111 North Canal St., Chicago §, I, .
NO OBLIGATION ! Picase rush to me all information on your 10-MONTH Radio-Tele- §
y vision Training Plan. I understand this does not abligate me and that g
o Do salesman will call upon me. Be sure to include 3 booke FREE. )
1 invite you to ﬁet all the facts— 3 .
w3 BIG § {
YOU I s U oo Omr oot o oathon S oo GO G S B0a00 ABe..cccvmeaenne §
RADIO-TELEVISION BOOKS L4
/Twam you to have ALL the facis about 8
my new 10-MONTH Radlo-Television Training ] (]
—without cost! Rush eoupon for my three big Radlo- A AREAN S oo oo e e a'ejm alo'e ='alalem miale oo aYe S APSlE L1 o olalra e Shorsiaie o Sele oY= ]
Television books: “How to Make Money In Radjo- ) ]

Television.” PLUS my pew lllustrated Television Bul-
letin PLUS an actual aample Sprayberry Lesson—ALL : :
coupon Nowd gatlon and no salesman wil call. Mall F O e hids Zone. .t Stateececcccacrcaan »
- o & v L-------“-----------------------------QJ
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The C-800 is here
to bring you new

®
the new

crattsmen 800

FM-AM TUNER

with built-in phono
preamplifier and
record equalizer

Now —Craftsmen brings you a tuner
that matches all your finest records ,

is setting new records for versatility, too.
The C-800 is further evidence that
Craftsmen leadership in high fidelity is
something you can put your finger on,
something you can hear.

+ front-ponel-selecied equalization for f\ES, LP
or EURopean recording characteristics, In.
verse feedbock compensoted dual-triode
phono preamp for correct turnover and roll-
off cheracterishcs.

Improved AM reception, Wider bandwidth
for better fidelity, and sharper IF bondpass
skirts" for greater selectivity

Double: shadow tuning eye ond AFC [no drift)
on FM simplifies tuning. Front-ponel AFC
cut-out for tuning weak stotions.

Etficient new loyout, Bottom plote, com-
pletely shielded chessis minimize oscillator
rodiation, assure tuner isolotion.

Cothode follower oudio output for remote
instollations; 2 volts at less thon Y2 T dist.
Detector output olso hos cothode follower
for recording applicotions.

Bass ond treble controls continuously varioble
from attenvation to boost—flot position
clearly marked, Selector positions: FM, FM
with AFC, AM, TV, LP, AES, EUR, ond SPore.

® Mahogany-finish wood cabinet avoilable,

HIGH FIDELITY — LOW COST! C.400 oudie
amplifier offers 10 watts = 1 db, 15—
20,000 cps.. less thon
1%, distortion. New
streamlined chassis
design
Write
todoy for
information

THE RADIO | ©

Crattsmen me

Dept. R-3, 4401 N. Ravenswood Ave.

Chicago 40, Il

LOUIS DE LA FLEUR of the Federal
Communications Commission staff has
joined RETMA as manager of the
newly-established international depart-
ment of the Association.

He has bheen with the FCC since 1940
when he began as an assistant monitor-
ing officer in Baltimore, later becoming
chief of the investigating section of the
Commission’s Radio Intelligence Divi-
sion in 1946. He subsequently served
as chief of the frequency utilization and
requirements branch and since 1947
has been assistant chief of that division.

He has served as a member of var-
ious U. 8. delegations at international
conferences. In his new post he will
assist RETMA members engaged in ex-
port trade.

* ok x

D. W. GUNN has been appointed gen-
eral sales manager of electronic prod-
ucts for Sylvania
Electric Products
Inc., succeeding
Harold P. Gilpin
who has retired.

In his new post
Mr. Gunn will be
responsible for the
sales of products of
the radio and tele-
vision tube divisions and the electronics
division.

He joined the company in 1931 as a
factory engineer at the Salem plant,
became a sales engineer for the firm in
Chicago in 1936, and since that date
has worked successively as a quality
engineer, supervisor of quality control,
eastern district sales engineer, east
central district engineer, and assistant
to the general sales manager. Until his
new appointment he has been assistant
general sales manager of the electronic
products sales division.

*® x *®
THE YICTOR DIVISION of RADIO COR-
PORATION OF AMERICA has started
construction on a group of ultra-mod-
ern buildings which will serve as ad-
ministration and laboratory headquar-
ters for its home instrument and
service company activities. The project
will be located on a 58-acre tract in
the Cherry Hill section of Camden,
N. J. ... HELIPOT CORPORATION,
California manufacturer of precision
potentiometers, has opened a new east-
ern plant in Mountainside, N. J. The
20,000 square foot plant will house
manufacturing, showroom, and region-
al office activities . . . JAMES B. LAN-
SING SOUND, INC. has moved into a
new building adjoining its main build-
ing which will be retained for produc-
tion facilities. The mail address will
continue to be 2439 Fletcher Drive,
Los Angeles 39, Calif. ... SHALL-
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CROSS MANUFACTURING €O. of Col-
lingdale, Pa. has recently completed a
building program which provides for
completely modernized and larger of-
fices as well as increased production

and engineering facilities , . . 6. C.
WILSON & CO., designer and manufac-
turer of electronic timers, has moved
its offices and plant from Chatham,
N. J. to 1950 Eighth Ave. in Hunting-
ton. W. Va. ... CHANNEL MASTER
CORPORATION of Ellenville, N. Y. re-
cently opened a $1,500,000 TV antenna
plant with a production potential of
over four times its present factory. The
new plant has 115.000 square feet of
floor space and has six separate as-
sembly lines to supplement the two as-
sembly lines in the old plant, which
will remain in operation ... DAVIS
ELECTRONICS of Burbank, California,
has established two new regional
plants to provide faster antenna deliv-
eries. The plant at 8933 Brookville Rd.,
Silver Spring, Maryland will supply
the eastern seaboard while a plant at
5725 N. Central Ave. in Chicago will
supply the midwest market . . . MA-
JESTIC RADIO & TELEVISION DIVISION
has acquired an additional manufactur-
ing plant at 41 Water Street near its
main Brooklyn plant. The new struc-
ture adds 50,000 square feet of produc-
tion and warehousing space . . . ROHN
MANUFACTURING COMPANY has added
a 5000 square foot addition to its plant
in Peoria, Ill. This is the third addition
to the original plant and gives the firm
approximately 24,000 square feet of
floor space for the manufacture of TV
and communication towers.
x L] *

LEO HAHN has been promoted to the
post of national radio sales manager of
Emerson Radio and
Plionograph Coipo-
ration.

He has been in
charge of sales in
the Central Atlantic
states and will now
head the radio de-
partment in the
company's sales di-
vision. He will coordinate all radio
sales and merchandising by working in
close association with the company's
regional sales managers, district sales-

men, and distributors’ sales personnel.
* x *

RCA SERVICE COMPANY has developed
a comprehensive color training and
educational program which will be
made available to the entire TV service
industry.

The program will provide complete
information on the theory and practice
of installation and service for color tel-
evision receiving equipment to the serv-
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If you're willing

to lose your job tomorrow
to a technically-trained man,

turn the page, Mister

But. if you're interested in an honest-to-gonduess career in the
vigorous young electronics industry, here’s haw you can step
ahead of competition. move up to a hetter job, earn more mouey,
and be sure of holding your technical job even if the brass is
firing instead of hiring.

The “how” is CREI training in radio-television-electronics.

You don’t have to be a college graduate. You do have 1o be
willing to study—at home. You can do it while holding down a
full-time job. Thousands have. Since 1927 CREI has provided
alert young men with the technical knowledge that leads to more
responsibility, more job security. more money. More than a
quarter century of experience qualifies CREI to train you.

What qualifies vou for CREI? If you have a high school
education, you're ofl to a good start. If you have a knack for
math. so much the better. If you are currently working in some
phase of the electronies industry, vou’ll get going faster. But
remember this: CREI starts with fundamentals and takes vou
along at your own speed. You are not held back by a class. not
pushed to keep up with others who have more experience or
education. You set your own pace. Your CREI instructors guide
you through the lesson material and grade your written work
personally. You master the fundamentals, then get into more
advanced phases of electronics engineering principles and prac-
tice. Finally vou may elect training at carcer level in highly spe.

3224 16th Street, N. W.

Send bo_‘let "Your Future in the New World of Electronics” and course ovtline.
[J Practical Radio Engineering
CHECK FIELD OF s | Broana,st Rad!q Engingering (AM, FM, TV)
GREATEST INTEREST [ Practical Television Engineering
1 ] Aeronautical Radio Engineering
[ TV, FM & Advanced AM Servicing

geenssamsusssnuseasanaNERausananng
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cnrmnnssnnnnnssessessseeseeennes GAPITOL RADIO ENGINEERING INSTITUTE. ... iy,
An Accredited Technical Institute o  Founded in 1927
Dept. 113A

cialized applications of radio or television engineering or aero-
nautical radio.

How good is CREI training? llere are a few ways to judge.
Ask an electronics engineer if you know one. Ask a high-school
or college physies teacher. Ask a radio station engineer. Check
up on our professional reputation: CREI home study courses are
accredited by the Engineers’ Council for Professional Develop-
ment; CREI is an approved member of the National Council of
Technical Schools. Ask personnel managers how they regard a
man with a CREI “ticket.”” Look at this partial listing of organi-
zations that pay CREI to train their own personnel: All American
Cables & Radio, Inc., Canadian Aviation Electronics, Lid.. Cana-
dian Broadcasting Corporation, Columbia Broadcasting System,
Hoffman Radio Corp., Machlett Labs., Glenn L. Martin Co., Mag-
navox Co., Pan American Airways, Atlantic Division, RCA Victor
Division, United Air Lines, Finally, ask a CREI graduate to tell
you about our Placement Bureau, which curtently has on file
more requests for trained men than we can fill.

What's the next step? The logical one is to get more infor-
mation than we can cram into one page. The coupon below, prop-
erly filled out, will bring you a fact-packed hooklet called “Your
Future in the New World of Electronics.” It includes outlines of
courses offered, a resume of .carcer opportunities, full details
about the school, and tuition details. It’s free.

Note: CREI alwo offers Resident School instruction. day or evening. in Wash-
ington. DLC. New classea start onee a month. If vou are a veteran dischorged

after June 27, 1950 ket the new GU Bill help yon obtain resident instraetion.
Chech the coupon for more data.

Washington 10, D. C.
[ 1 T2 QP
L] (L1 S
City. .o e Zone. .... State ..... .......

Check— [] Residence School [7] Veteran

29

wWWW americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

ice industry even before the first com-

Exciting New Performance . . . Superb Cabinet Craftsmanship mercial color sets reach the public. The
program is divided into four major ele-
ments.

One is a series of two-day technical
THE PERMOFLUX clinics to be held in 65 key cities. The

clinies will be conducted by technical
specialists of the company, using text-
2-Way Speaker System with “DUAL DRIVING POINT” Horn Design books, test equipment, and other in-
Now Briﬂg: You structional materials developed espe-

cially for these clinics. Service dealers

FULL RANGE HIGH FIDELITY and technicians in each city will be in-
At Either Low or Higb Volume Level

vited to attend.

The second phase is a comprehensive
texthbook “Practical Color Television
for the Service Industry.” The third
area of assistance will be a home-study
course, while the fourth aid is a series
of test equipment designed for use with

color sets.
2 * £ *
_Perfection DAVID J, HOPKINS has been named di-
in Cabmetry : rector of sales for CBS-Columbia, the
] i manufacturing divi-

sion of CBS.

Mr. Hopkins re-
signed his position
as director of sales
and advertising for
Emerson Radio and
Phonograph Corpo-
ration to take his
new post. During
World War II, he served for three and
a half years with the Naval Air Arm
in the Pacific Theater, attaining the
rank of Lieutenant Commander.

* *® *

- CLIFFORD SHEARER has been named ad-
Unique “"New Dual Driving Point”" Enclosure Design, employing Dual vertising manager of Radio Merchan-
Eight inch woofer system, surpasses bass and mid-range performance dise Sales, Inc. His duties will include
of finest conventional 12 and 15 inch systems. Satin smooth highs are : i E )
added by specially designed Super Tweeter. handling all advertising and sales pro-
Beautiful modern cabinet styling . . . precision constructed of carefully motion material . . . CBS-Hytron has
selected veneers . . . hand rubbed to a lustrous enduring finish . . . promoted CHARLES F. STROMEYER to
the position of executive vice-president.
He was formerly chief engineer and as-

Mahogany or
Korina Blonde.

#

a -ww-um\mmuwum =
-

New... Diminutive 2-Way Speaker System sistant to the president and later vice-

® . | president in charge of manufacturing

THE PERMOFLUX W and engineering . . . COLE H. PILCHER

4 has been named director of industrial

_ ] relations of Sylvania Electric Products

. ; e Xk Inc. He succeeds HOWARD L. RICH-
Exclusive Ne“’b.De" 0 , ARDSON who was recently named vice-
;:‘gﬁ i’ ‘hc;)i'(';e;?tes : president in charge of engineering op-
perfoni,ance witl); : eration . . . A. MELVIN SKELLETT, vice-
minimum cabinet T president in charge of manufacturing
size and low cost. 3 . and engineering for National Union
Angled speaker ‘ Radio Corporation, has been elected to
:)(:x:lc‘t"gi,:l:i:)sulg;: ' the board of directors of the firm . . .
of sound regardless E’m_erson Rudio qnd Phonograph Corpo-
of placement. Per- = 3 ration has appointed M. F. BLAKESLEE
fect for Binaural . . to the post of director of distributor
when used in pairs: R relations, a newly-created post with
: Two Royal 6 inch | the company . .. DONALD H. ROGERS

Speakers and Super Tweeter has been appointed chief engineer of

housed in choice of Mahogany or Blonder-Tongue Laboratories of West-

Blonde enclosure. field, N. J. He was formerly associated

See your Hi-Fi dealer for demonstration; also héar the with Western Electric and Utility Elec-
New Super Royal Speaker (8, 12 and 15 inch sizes). tronics . . . JOHN A. CURTIS has been
o i appointed general sales manager of

Fet ooreplefo descriptive Kiaralurs wilts 40'.e.« « the Westinghouse Electronic Tube Di-

vision . . . ALBERT J. FRANKEL has

: ’ been promoted to the post of purchas-

I v CORPORATION ing agent for CBS-Columbia. He was

- 7 formerly chief buyer ... RALPH R.

4918 West Grand Avenve e Chicago 39, llinois | STUBBE is the new chief engineer of

West Coast Plant General Instrument Corporation. He

4101 San Fernando Road ® Glendale 4, Californla will make his headquarters at the com-

| pany's Elizabeth, N. J. plant . . . JE-
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Another Outstanding Service Success Story...

with SYLVANIA!

From Basement Repair Shop The steady and substantial growth of the Ball Tele-

. : vision and Radio Service, from basement shop to the

to prosperous SerVICe BUS|ness s large handsome brick building, shown helow, is a
featuring Sy[vania Tubes, Parts tribute to the fair practices and alert policies of the

owner, Mr. Ted Ball.

and Promotion Programs!

Says Mr. Ball: “My men are as skilled and experienced as
any you'll find anywhere, and each is instructed to do the
best job possible with the best of paris...and that, of
course, includes Sylvania Tubes.”

Ted Ball is another important Radio-TV Service Manager
that appreciates the quality performance, dependability, and
the nation-wide high reputation of Sylvania products.

Mr. Ball also knows about the business-boosting power of
Sylvania’s promotion and display offers. Find out how Sylvania
can step up your business. Your {riendly Sylvania Distributor is
ready and anxious to give you full cooperation, Call him today.

1 SYLVANIA

Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y.

=
o

P, ; oths "v‘,
ir bo
.o 1ePC
gern cfficient dso today-
ert
. q MO 4 Ra
Slnow\“g \ v'\s'\o o tn Canada: Sylvania Electric [Canadal Lid., University
j \\Te e Tawer Bldg. St. Catherine St., Montreal, P. Q.

LIGHTING - RADIO + ELECTRONICS - TELEVISION
N
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You
can
build
3
reputation
on
Tung-Sol.
Quality

TUNG-SOL makes

Sealed Beam Lamps,
Miniature Lamps,
Signal Flashers,

Picture Tubes, Radio, 1V,

All-Glass

urpose Electron Tubes,

ial P
Special onductor Products.

Semic

TUNG.-SOL ELECTRIC INC.
Newark 4, New Jersey

Sales Offices: Atlanta, Chicago, Colum-
bus, Culver City (los Angeles), Dallas,
Denver, Detroit, Newark, Seattle
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ROME V. DEEVY has been appointed
director of industrial relations for
National Union Radio Corp. ... BRUCE
K. ARNOLD has heen appointed engineer
for the eastern division of Cannon Elec-
tric Company after twenty-years' ex-
perience in production and engineering
at the company's Los Angeles factory
... BOB MIDDLETON, formerly with
RCA and Precision Apparatus, has
joined the sales-engineering division of
Simpson Electric Company of Chicago.
He will conduct a series of lectures for
technicians throughout the country
... JOHN P. TANSEY has been ap-
pointed national service manager of
Motorola’s communications and elec-
tronic division . . . SAM GROSSMAN,
associated with Wholesale Radio Parts.
Inc., Baltimore distributing firm, died
suddenly at his home at the age of 50.
He had been in the electronics field for
30 years and was an active ham with
the call W3FT ... DAVID C. McNEELY
has been named sales manager of Heli-
pot Corporation. He will make his
headquarters at the company’s South
Pasadena, California plant . . . P, R,
DAWSON has rectired from Tung-Sol
Electric. Inc. after 34 years with the
firm. He plans to make his home in
Florida. At the time of his retirement,
he was staff assistant to the general
sales manager of the company . ..
JOHN R. HUTSELL has been appointed
general sales manager of The Sealtron
Corporation of Cincinnati , . . STANLEY
ADAMS has been named general man-
ager of the Chicago plants of Standard
Coil Products Co. Inc. He was former-
ly manager of the company’s plant at
Bangor, Michigan .. ., €. H. FRITZ is
the new assistant sales manager of
Shallcross Munufacturing Company of
Collingdale, Pa. For the past seven
years he was with the company's en-
gineering and sales departments . ..
GEORGE R. LOUX is the new vice-presi-
dent in charge of manufacturing for
the National Company, Inc. He was
formerly with Federal Telephone and
Radio Company, General Instrument
Company, Splvania, and RCA . ..
HAROLD P. GILPIN, general manager of
the electronic sales division of Sylvania
Electric Products Inc. has retired after
21 years of service with the company
... CHARLES G. SHERWOOD, director
of purchases for Federal Telephone and
Radio Company has been named a vice-
president of the company . .. MAURICE
SCHOENBRUN has been promoted to
the post of director of cabinet engineer-
ing for CBS-Columbia . . . ERNEST B.
LOYEMAN, for many years vice-presi-
dent and general manager of Philco
Television Broadcasting Division, died
recently in the reception room of the
firm's headquarters plant in Philadel-
phia. He was 58 . . . OTTO C. BIXLER,
director of enginecring and research
for Magnecord. Inc., has been elected
vice-president of the firm. He joined
the company in 1951 as chief engineer
. .. Schwab Brothers Corporation of
New York City has announced the ap-
pointment of JOSEPH K. NOLL as vice-
president in charge of the firm's mica
division . . . Phen-O-Tron, Inc. has

www americanradiohistorv com

named RICHARD D, SCHOTTER vice-
president and JACK BAYHA chief en-
gineer of the company’s new printed
circuit plant in New Rochelle, N. Y.
. . . YERNE ROBERTS has been named
distributor sales manager of I.D.E.A.
of Indianapolis.

* * *
JOHN C. MARSHALL has been elected
a vice-president of Arvin Industries,
Inc. and appointed
director of sales for
" the firm's radio-
. | television sales divi-
sion.

Joining the com-
pany in 1928 soon
after his graduation
from DePauw Uni-
versity, Mr. DMar-
shall has spent his entire business life
in sales work. For the past several
years he has been director of sales of
the company’s special products divi-
sion. He has also served as a member
of the firm’'s board of directors since
1947.

* * *

WORKSHOP ASSOCIATES DIVISION of
Norwood, Mass. has changed its name
to the GABRIEL ELECTRONICS DIVISION
of THE GABRIEL COMPANY. The change
was required to reflect the broadened
scope of the division’s operation . ., .
John R. Wells, formerly a partner of
WELLS & WINEGARD, television acces-
sory manufacturer, has established a
new television antenna manufacturing
firm in Burlington, Iowa, WELCO MAN-
UFACTURING COMPANY , . . COLLINS
RADIO COMPANY of Cedar Rapids,
Iowa has organized a wholly-owned
Canadian subsidiary, COLLINS RADIO
COMPANY OF CANADA, LTD. with of-
fices at 74 Sparks St. in Ottawa, On-
tario . . . SIGHTMASTER CORP,. has ac-
quired the complete fuse operation of
GENERAL FUSE CO. of South River,
N. J....RADIO MERCHANDISE SALES,
INC. has acquired the controlling inter-
est in AMES MFG. CORP., manufactur-
ors of a complete line of wire products,
and in JEB SALES CORPORATION, pro-
ducers of a television rotator ...
CHESAPEAKE INDUSTRIES, INC. of New
York has purchased the ALLEN D.
CARDWELL MFG. CORP.. clectronics
firm with plants in Plainville, N. Y.
and Stamford, Conn.
* * *

E. P. GERTSCH has been elected chair-
man of the West Coast Electronic Man-
ufacturers’ Association's Los Angeles
Council for 1954,

Serving with Mr. Gertsch are R. G.
Leitner of Packard-Bell as vice-chair-
man and Gramer Yarbrough of Awmer-
ican Microphone Compuny as secre-
tary-treasurer,

New directors include Ed Grigsby,
Altec-Lansing Corp.; Don Duncan,
Helipot Corp.; W. V. Phillips. Hoffinun
Radio Corp.; and Thomas J. Walker,
Triad Transformer Mfg. Co.

* * *

GENERAL ELECTRIC COMPANY'S Tube
Department has received its fifth
award for its public relations program
on behalf of the service industry.
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Here's the Most Compatible Line
of Matched Hi-Fi Components

At
L\

Dual Cooxial Speaker Al-400

Baton Tone Arms:
A1-500 (12”)
A1-501 (16"}

L

Speaker Enclosure (Blond,
Mahogany or Unfinished
Veneers) Al-406
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in the industry today!

F rom stylus to speaker General Electric designs...engineers...and
manufactures more of its own components than any other company.
The result: matched equipment worthy of the name! Forget about
stocking many different brands and offer customers one integrated
sound system that minimizes distortion.

Remember, you are already a sales step ahead with the famous
General Electric cartridge. No other high quality line is as complete
...as preferred...as outstanding in performance and price as G-E!
And, people everywhere who listen once to the complete Custom
Music Ensemble then look at its low price tag, sell themselves. To
go places in the Hi-Fi business... go all the way with G.E.! For
complete information, mail the coupon below, today.

o

G-E VARIABLE
RELUCTANCE
CARTRIDGES

A Why you shovuld use a G-E Diamond Stylus Cartridge.

Styl
New Stylus All records cause stylus weat. The result: reduced record

life and performance. Tests conducted on diamond styli
have run hundreds of hours with no audible distortion

Worn‘SlyIus and only highlights on the styli to indicate visible wear.

General Electric Company, Section R934

" Electronics Park, Syracuse, New York.

Send me information on all units in the G-E high-fidelity equipment line.

CITY el STATE

GENERAL &3 ELECTRIC
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BIG FEATURES

NO OTHER RECEIVER GIVES
YOU SO MUCH AT THE PRICE!

No other broadcast and shortwave receiver
gives you 8 tubes plus rectifier at this
moderate price! And no other receiver offers
you all 8 of these big performance features:

(1) Calibrated bandspread for 80, 40, 20, 15,
11 and 10 meter bands (on large, indirectly-
lighted lucite scales), with miminum parallax
{2) delayed AVC, (3) exceptional sensitivity,

(4) new miniature tubes used exclusively,

(5) antenna trimmer, (6) outstanding selectivity,
(7) 8 tubes plus rectifier, (8) most compact.

Covers 540 kcs. to 40 mcs. in 9 bands
(5 bandspread, 4 general coverage).

Has tuned RF stage, 2 1F stages, 2 audio
stages with phono input and tone control.
Built-in speaker with provision for external

speaker if desired. $119.95

FREE! catalog of National receivers
and components. Write Dept. RN-354.

NATlONAI. COMPANY, Inc.
TUNED TO TOMORROW MALDEN, nAssAcnus:fnfcs
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The National Alliance of Television
and Electronic Service Associations
presented its award to the firm for the
second straight year, citing the Tube
Department “for outstanding service to
television service management in creat-
ing better customer relations.”

Previous awards include those from
NATESA, Associated Radio and Tele-
vision Service Dealers, Inc. of Colum-
hus, Ohio, The Federation of Radio
Servicemen’s Associations of Philadel-
phia, and RTG of Boston.

* & %

JOHN N. PHILLIPS has been named
manager of color television products
engineering for
General Electric
Company’s radio
and television de-
- partnient while Car-
y roll R. Miner has
been appointed to a

similar post for
monochrome prod-
. ucts.

The two new appointments are part
of the firm’'s reorganization plan to
gear the television product engineering
department for the mass production of
color television receivers.

Mr. Phillips graduated from Union
College in 1940 and joined the company
immediately following his graduation.

Mr. Miner has been with G-E for 23
years and was a member of the original
engineering group at Schenectady in
1934. Until recently he was manager
of TV product engineering.

* £ *

DeVRY TECHNICAL INSTITUTE is the
new name for the television, radio,
electronics school formerly known as
DeForest’s Training, Inc.

The renamed school will occupy new
quarters at 4141 W, Belmont Ave. in
Chicago.

*® *®* *
WORLD RADIO LABORATORIES, Council
Bluffs, Iowa distributor, suffered a
disastrous fire on January 3rd which
completely destroyed its store.

According to Leo Meverson, head of
the firm, plans have now been com-
pleted for moving into a new ultra
modern fireproof plant at 3415-27 W.
Broadway, Council Bluffs. The new
building contains 30,000 square feet of
floor space plus an additional 30.000
square feet of customer parking area.

Mr. Meyerson also announced that
no attempt would be made to salvage
equipment from the burned out build-
ing and that all equipment would be
new, as will be all components used in
reconditioning ham gear in the Used
Amateur Equipment Division.

Copies of the company’s 1954 cata-
logue are available from the company
at its new address.

* *® *
DALMO VICTOR COMPANY, San Carlos,
California electronics firm, has been
sold to Textron Incorporated, a tex-
tile firm.

Dualmo Victor has become a subsi-
diary of the parent company but will
continue under present management.

_&.
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Burton browne advertising

IIN PRIZES

® o o eﬂvjy /0

DO ;

3

PRIZESYK:®

$2000 - st paize ¢

$500 - 2nd prize, $100 “"'1}!{%5’;'

100 - $10 prizes,

HOW TO WIN

To win one of these 503 prizes all you
have to do is complete in 25 words or less
"I like Pyramid capacitors because =
You {ill in this statement on a Pyramid con-
test entry blank which car. be obtained from
any electronic parts jobber selling Pyramid
capacitors. You have this entry blank coun-
tersigned by your jobber or one of his sales-
men and forward it to us attached to a
Pyramid Dry Electrolytic Capacitor box top
—the top being the part which carries the
description of the item. There is no limit to
the number of entries which you may make
in this contest but each entry must be accom-
panied by a box top. Full rules for the con-
test appear on the entry blank.

[t's so easy. Here is the kind of statement
that might win:

“l like Pyramid capacitors because they
always check out perfectly and don’t deteri-
orate and so | know | won’t have to call
back at my expense.”

"l like Pyramid capacitors because the line
is so complete that I can always get what
I need and don't have to worry about an
off-brand capacitor.”

PYRAMID

PYRAMID FEATURES:

Only one quality—the best at no pre-

mium. All Pyramid capacitors are made
of materials commanded by rigid military
specifications,
9 All Pyramid capacitors are non-hygro-

scopic.

nghesl quality insulator material used

in all production resulis in low leakage
factor.

Exclusive non-contamination technique

gucmmees close tolerances and no de-
terioration. Peak performances for life.

Pymmld capacitors operate unchanged

at ambient temperature of 85° centi-
grade.

@ Designed by service technicians across
the country for their requirements.
Individuclly packaged for protection.
Permanent]y legible, high visibility rat-

ings on each item.

100% absolute electronic inspection be-
fore shipment.

Pyramid is in its 10th year as a leading
manufacturer of high-quality capacitors.

RAMID ELECTRIC COMPANY
1445 HUDSON BOULEVARD
NORTH BERGEN, N. J.
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< The New SYLVANIA

SE

REDUCE SERVICE TIME
READ DIRECT PEAK TO PEAK VOLTAGES

The new AC input circuit provides for full wave rectification to give
you direct "P-P" readings of symmetrical and asymmetrical wave-
forms. This feature has been included in the new Polymeter to aid
in measuring signals of a complex nature. A point to point search

quickly localizes circuit failures and minimizes service time.
POLYMETER &7 TYPE 301

® Brivania ELECTIG FRooUCTR . (g QUICK. ACCURATE MEASUREMENT OF
COMPLEX WAVEFORMS

COMPOSITE COMPLEX WAVE FOR COMPLEX WAVE FOR
VIDEO SIGNAL TRIGGERING DEFLECTION

Plate of video amplifier Grid of verticol oscillator Plote of vertical output tube
(75 volts P.P) (180 volts P-P) {700 volts P-P)

ENGINEERED BY SYLVANIA ... world famous in electronics
STYLED BY SUNDBERG & FERAR....leaders in industrial design

COMPARE THESE

DELUXE FEATURES
LABORATORY PRECISION ACCURACY FOR

v Peak to Peak Scale.
DIRECT MEASUREMENT OF...

v New Sylvania 7" Meter Movement.
v P-P voltoges from .2v

~/DC current from 50 Micro~

to 2800v. amps to 10 amps. Vv Lighted Scale.
v DC voltages of plus or minus v Resistance from .5 ohm v Sylvcmio Patented Linearity Circuit.
polarity from .05v to 1000v. to 1000 megohms.
v 17 Megohm Input Impedance.
«AC voltages from .05v ’/Decibels from ~20 db
to 1000v. to +61.4 db. v Shielded AC Lead.

v Screw-on Connectors.

AVAILABLE THROUGH YOUR
SYLVANIA RADIO TUBE DISTRIBUTOR

Sylvania Electric Products Inc., Radio and Television Division

WILLIAMSPORT, PENNSYLVANIA
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For the past 12 months the vast, fast-growing radio-electronic

/ when the IRE National Convention and Radio Engineering Show —
/ the biggest and best ever — will take place in New York Clty.
/ Be sure to join the other radio-electronic men — nearly 40,000
are expected — who will come, see and appraise the show

Hotel at which all that is new will be unveiled.

A practical summary of radio-electronic progress will be unfolded

engineering papers, grouped by related interests, will be presented

' during these sessions, more than half of which are organized
by IRE professional groups. Actually, you will be attending 21
conventions fused into one. New York's finest meeting facilities are
provided — the Waldorf-Astoria Hotel plus 3 huge halls in
Kingsbridge Armory. Transportation between the two locations
is quick, easy — by subway and bus service.

Kingshridge Armory A

At the show you will find over 600 firms “spotlighting the new”

and a half along avenues appropriately named for radio elements:
“Instruments,” “Components,” “Airborne,” “Radar,” “Transistor,”

in themselves, fill the four-acre space of the great Kingsbridge Armory
...and can be viewed throughout any one or all of the four days.

For IRE members the cost is only $1.00. For non-members it is a
low $3.00, covering sessions and exhibits. Social events have been
carefully planned. These are priced separately.

: /%M’ 2225 /954

\ is the date! New York is the city
\ where the radio-electronic event

- N\ of the year will take place.

\ Come! See! Enjoy!

™~ THE 1954
IRE NATIONAL CONVENTION
- AND
Come and see ~ : RADIO ENGINEERING SHOW

600 EXHIBITS o THE INSTITUTE
] OF RADIO ENGINEERS

1 EAST 79th STREET, NEW YORK CITY

MARCH, 1954

www americanradiohistorv com

/ industry has been preparing for 4 great days — March 22-25. This is

at 54 technica! sessions during the four-day period. 243 scientific and

in their high-interest product exhibits. These will extend over a mile

“Audio,” “Microwave,” etc. These exhibits, an education and revelation

Admission is by registration only, and serves for the four-day period.
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Tt

Find out for yourself, in your own area, why KAY-
TOWNES can honestly guarantee that a super
“KATY' will outperform any other all-channel TY
antenna an the marke? today!

If we were in your shoes, with a local
Dealer-Service reputation to protect . . .
and add to . . . we would do exactly as you
should do! wE WOULD RUN OUR OWN PER-
FORMANCE TESTS ON THE SUPER ''KATYS’!

In the next few months, many of our com-
petitors are going to attempt to copy the
“KATYS” . just as they did our “‘BIc
Jack”, We have already taken the neces-
sary steps to stop them . . . and to protect
our dealers. This is the price forced upon
us, because of our recognized leadership
in the field of “fringe area’’ antenna design.

When you stop to think, it i3 easy to under-
stand why KAY-TOWNES is so far ahead of
the pack. While the others have been busy
‘‘commercializing”’ strictly on production

HOW CAN I,

@A Deatr

GET TO THE BOTTOM
OF THIS BIG CONTROVERSY
OF "WHOSE ALL-CHANNEL
ANTENNA QUTPERFORMS
WHOSE?2"

DO AS THOUSANDS OF OTHER DEALERS ARE DOING...

the supe’ KIS %w:re/}f‘/

to satisfy the huge demand, xAY-TOWNES
has been working toward the “‘reception
perfection” demanded by today’s more
cautious buyers of Television!

4% YEARS OF DEVELOPMENT, with our
resources and energies trained upon the
objective of designing and engineering
the world’s finest TV antenna, has pro-
duced the sUPER “KaTYs”. What the
SUPER “KATYS' will do toward the better-
ment of Television enjoyment is a fore-
gone conclusion.

Look for KAY-TOWNES’ big consumer ods appears
ing in Life Mogazine . , . Counlry Gentleman . , .
Progressive Farmer ... and many other of the leading
home publications!

The combined readership of all these
publications will add up to more than
30,000,000 individual readers in the most
productive ‘‘fringe areas” in America!
Think what this means in terms of selling
help for you!
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HO CAN I BELIEVE

W/ 1s TELLING THE TRUTH ABOUT TV
ANTENNA PERFORMANCE. . . ond who it/

WE CAN ONLY ANSWER FOR OUR OWN ANTENNAS . ..
AND THEN LEAVE THE ENTIRE QUESTION UP TO YOUR OWN
GOOD, QUALIFIED JUDGMENT!

THE NEW, KAY-TOWNES SUPER “KATYS' ARE POSITIVELY
GUARANTEED TO OUTPERFORM ANY OTHER ALL-CHANNEL

ANTENNA ON THE MARKET TODAY! x

This is an absolute fact, and not simply an advertising statement! In our
search for a perfect All-Channel Antenna design we have, in the past 414
years, developed countless arrays with ability to perform as well and often

/ .
better than any competitive design available. We didn’t stop there!
The more we probed into the secrets of TV reception, the more convinced
we became that with the right research and study, the right engineering KAY-TOWNES
and experimentation we could finally develop a truly amazing and out- ga/]% KATY=1

standing TV Antenna. We didn’t stop until we did just that!

We've crossed and recrossed our engineering trails many times. We've
made every test and check possible. We stake our reputation and fu-
ture on the positive GUARANTEE we make for the KAY-TOWNES
SUPER “"KATYS™!

r 4

mean to You...a Dealer?

First of all, it means that we are absolutely sincere with you!
It means that we are willing to stand behind the Super
“kATYS’with all the resources at our command. It means
that you can finally seLL an All-Channel TV Antenna
you can depend on to do the best possible receiving
job for any installation!

KAY-TOWNES

ANTENNA COMPANY
ROME, GEORGI{

Single-Bay

i PATENT PENDING

PATENT PENDING,
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NOW...2 SENSATIONAL
EICO SCOPE VALUES!

NEW AMAZING FEATURE PACKED

7” PUSH-PULL OSCILLOSCOPE

EICO EXCLUSIVE! 5 PUSH-PULL SCOPE, 425K,
Amazing feature-packed economy-priced

Wired, $79.95.

6Y L 12Y BATTERY ELIMINATOR KIT
1050K KIT $29.95. WIRED $38.95.

@ DC oulput: 0-8 V or 0-16 V.,
& Continuous curreat rating:
10Aate Vv 6Aat 12V

# Intermittent current rating:
20Aat 6V, 124312V

@ Separate Voltmeter & Am-
meter,

Neu)\. FICO SCOOPS!

ATHODE RAY TUBE CHECKER 8.7 calibrated scales:
5:[!;0|( WIRED $24.95 KiT, $17.95. : accl

o Checks all types of TV picture

BAR GENERATOR

KIT, $44.95

# NOW! onwy “EIEGL, xirs

&

and C.R. tubes in the set

‘ement of peak beam
Bridge measuy to screen

current (proportional
brightness).

& Detects shorted &
ments.

352K, WIRED $19.95 KIT, $14.95

bels rapid adjustment of TV
;mtﬁ?& Vv & H linearity without
hard - to - find station - transmitted

test pattern.

e Produces 16 V or 12 H bars.
Operates on TV channels 3, 4, or 5.

RTMA R

RES1STANCE

' 360K SWEEP GEN. KIT $34.95. WIRED $49.95.

221K VTVM KIT $25.95. WIRED $49.95.

® AC & DC volts:

11)0%,0 10,(3(1]0%/ 500, < : ' @ Continuous cover-
v with i | ¥ age of all TV & FM

HYP-1 probe). @ § l freqs. from 500 ke to

ohm ranges from .2 228 mc. .

ohmmt:o_mocll megzss. prSwgegowndth var-

L] input Z iable 0-30 me.

megs. @ 4sz" meter ® Crystal marker

movement in can't- oscillator, variahfe

burn-out circuit. amplitude.

® 1% mult. resis-

tors.

950A-K R-C BRIDGE & R-C-L COMP, KIT $19.95.
WIRED $29.95.

¢ |llum. geardriven
"‘Speed Rollchart.”
® New lever-action
switches for individ-
ual testing of cvery
element.

® Measures & tests all
resistors; .5 ohm to 500
megohms.

® Every type conden-
& Tests all conven. ser, 10 mmf to 5000 mid.
tional & TV tubes. ® 0:500 DC voltage
o source for capacitor

leakage testing.
COUNTER CABINET for above:
Kit or Wired Prices.

add §10.00 1o

WIRED INSTRUMENTS Gives You
LIFETIME SERVICE &

less than our cost of handling (See EICO Guarantee
Cord enclosed with eoch Kit & Instrument).

565K MULTIMETER KIT $24.95 WIRED $29.95.
- 555K MULTIMETER KIT $29.95
WIRED $34.95.
® Covers range of 75 {1% precislon reslstors)
ke to 150 mc.
® 7 calibrated scales: e 20,000 V: 31 ranges.
® DC/AC/Output volts:
2-2.5, 10, 50, 250, 1000,

e DC Current: 0-100 ua; 10,
® 4.step RF shielded 100, 500 ma; 10 A.

output multiplier: con- ] e Ohms: 0- -2K, 200K, 20
stant outpuc Z. L meg.

& Bandspread wvernier

or carton, tuning.

open ele-

320K SIG. GEN. KIT $19.95. WIRED $29.95.
I 322K SIG. GEN. KIT $23.95. WIRED s34.95.

536K MULTIMETER XIT $12.90. WIRED $14.90. l
526K MULTIMETER KIT $13.90. WIRED $15.90.

SUBSTITUTION, BOX
1100K WIRED $9.95 KIT, $5.50.

Enables rapid substitution of
r.eslstances from 15 ohms to 10
megs in decade multiples of 15,
22, 33, 47, 68, 100 ohms.

@ Uses 36 standard 1 watt, *
10% RTMA resistors.

e 1000 0/V; 31 ranges
o DC/AL volts: Zero to
5, 10, 50, 100, 500,

500
@ DC/AC Current: 0- -1,
10 ma; 0.1, 1 A,

® Ohms: 0500 100 K,
1 meg.

|
Write NOW for FREE latest Catalog R-3

o Fundamentals 150 ke
to 34 mc, harmonics to
102 mc.

@& 5-step band switch-

Colpitts audio oscil-
lator generates 400 ¢ps
pure sine wave voltage.
e Permits pure RF,
m!gdulated RF, or pure

Sue our L.R.E. Booth No. 209—211. Ask your jobber for FREE EICO business bvilding decals.

anucdine

,}"’L Inc., 84

Seperate Assembly & Operating Manuals supplied with each EICO KIT!
You build EICO Kits in one evening, but . . . they last a lifetime!
SAVE OVER 50%! See the famous EICO line TORAY, at your local jobber.

Miopkive 11 N Y.
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By HAROLD J. SCHULMAN

Chairman, Service Committee, RETMA

An appraisal of the status of servicing today, and of the new opportunities

for service technicians in whf. and color TV, hi-fi, and tape recording.

sion receivers are plugged into handy wall sockets. A
simple “twist of the wrist” and a “window on the
world” is brought into being in thirty million homes.

Ten years ago, you could have been a millionaire and
still not have been able to enjoy the magic of big screen
television that we take for granted today. This modern
miracle was made possible by teamwork such as exists in
no other industry. Receiver manufacturers conceived and
produced this wonder-child. The broadcasters give it its
daily sustenance. And service technicians keep it alive.
Without the combined efforts of these main segments of
our industry, television as we know it today could not come
to pass. The service technician is not just a repairman,
installer, or tinkerer. He is a most important member of
the team helping to make electronic developments enrich
the lives of all of us.

What can we look forward to in television service? With
the FCC approval of compatible color, this question almost
answers itself. But let’s for the moment look back a bit to
see where we are today.

Television service has passed through several distinct
stages. The first, or introductory stage, featured factory
sponsored or controlled one-year service contracts. Many
manufacturers, either through their own organizations or
their distributors, encouraged the sale of factory service
contracts. This led to the build-up of giant service com-
panies, some good-—some bad.

Changing times brought the decline of the large service
company. A number of factors helped this along. Receiver
prices came down. The cost of a service contract thus
looked high in relation to the cost of the set. Design im-
provements and competitive conditions also combined to
encourage the consumer to risk owning a set without
service contract coverage., Also, too many service com-
panies were closing their doors, leaving angry contract
owners with nothing more than worthless pieces of paper
to show for their money.

All this led to a trend away from the service contract.
Independent service technicians, some of them former em-
ployees of the larger companies, started taking over more
of the available service work on a charge-per-call basis.
Moderate-size service companies and dealer service organi-
zations completed the group then handling the country’s
service requirements. This is mostly on a charge-per-call
basis.

Of course, there are occasional exceptions where a large
well-managed service organization survived and thrived.
But the trend is definitely to smaller organizations and in-
dependent service technicians. It is interesting to note
that even a major factory service organization is pulling
in its large-scale herns. A trade report says that it is sell-
ing or closing its service company branches in cities with
less than 100,000 population.

While the consolidation of this trend was going on,
u.h.f. bounced on the scene. The educational process start-
ed all over again. Experienced service technicians had to
learn new technigues. Newcomers in newly opened areas
really had to scratch around a bit to get things rolling right.

MARCH, 1954

RIGHT at this moment more than thirty million televi-

H. J. SCHULMAN—studied electronics at Syracuse
University and business administration at N. Y. U.
During the war, served in the Air Force doing radar
maintenance and teaching radar. After the war, had
a retail radio and TV sales and service business in
New York. Was TV service manager for Admiral dis-
tributor in New York City, and has been Director of
Service at Allen B. Du Mont Labs. for past three
years. Co-authored a TV troubleshooting course for
a correspondence school, and assisted in the prepara-
tion of a TV booklet for the New York City Better
Business Bureau, subsequently adopted by the Radio-
Electronics Television Manufacturers Association.

New u.h.f, antennas had to be put up. The tricks played by
different transmission lines had to be mastered. The
“why's”” and “wherefore's” of strips, converters, and all-
channel tuners had to be learned.

To add to the national work load, some v.h.f. stations
switched channels in line with FCC recommendations. Set
owners in these areas usually found some change in their
reception. Sometimes it was better, sometimes worse,
Where it was worse, the service technician heard about it.

That the service technician has been able to keep up
with the changing scene—and for the most part, very ad-
mirably—is attested again by the latest Elmo Roper sur-
vey. Again Roper concluded that the overwhelming ma-
jority of television set owners was pleased with the serv-
ice they received when they needed it.

This is a great tribute to the men in the service field.
Thirty million television receivers—600 million television
sockets with tubes that can, and often do, go bad, all in
operation today, give us a feeling of confidence that the
service industry will be able to meet new challenges with
flying colors.

The service technician can be expected to take on in-
creasing work on hi-fi equipment and tape recorders. But
the main problem will still be black-and-white television
in existing and ever increasing markets. Much emphasis
will be in u.h.f. as more and more u.h.f. transmitters hit
the air.

The main challenge, of course, will be color. This year
can be called the “Year of Preparation” for color TV
service technicians. The main emphasis at this point should
be towards acquiring a good theoretical understanding of
the NTSC signal.

At this writing there are no production line color sets
available. This means that no one has reliable statistics
or experience on color sets as they will roll out of the
factories this fall.

Early indications show that for the most part the same
broadband antennas used in black and white will be suit-
able for color. Narrowband antennas. or those with sharp
dips at the color subcarrier frequency, may cause some
trouble and will have to be watched carefully.

The installer will have to learn how to insert the color
tube in the cabinet. According to current information,
color picture tubes will most likely be shipped out of the
cabinet. The installer will also have to set up a new series
of color adjustments as well as spend more time teaching
the customer how to tune in (Continued on page 143)
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VAIITH the somewhat confused and
uncertain market conditions caused
partly by the advent of color TV

and partly by the general slack in

business, the television industry has
prepared its 1954 models with great
care. Shying away from radical inno-
vations, most manufacturers have em-
phasized price, quality, and ecase of
servicing in their new designs. Most
models feature time-tested electronic
circuits, with improved mechanical de-
sign, and better layout for easier serv-
icing and simpler assembly methods.

Two new electrical features appear in

almost every major TV line; high-

fidelity sound, and a full u.h.f.v.hi.
band tuner.

High fidelity has proven to be such
good business that many TV manufac-
turers have diverted some of their fa-
cilities to radio-phonograph combina-
tions, while others offer TV receivers
with greatly improved sound quality,
phono attachments, AM-FM combina-
tions, etc. There are even TV sets on
the market using two speakers, push-
pull output amplifiers, and connections
for tape recorders and record players.

The second feature, an 82-channel
tuner, is incorporated in most of the
better lines. The September 1953 issue
of Rapio & TeLevisiIoON NEws described
the Standard Coil Products 82-channel
detent tuner which is used in TV sets
made by Adntiral, Emerson, Hoffman,
CBS-Columbia, Muajestic, Olympic,
Packard-Bell, Stewart-Warner, and
several others. The outstanding fea-
tures of this tuner are the fact that it
is a single conversion system, uses
straight detent turret switching, and
permits selection of each of the 82
channels simply by setting the two
concentric dials until the desired chan-
nel number appears. This tuner is
shown in Fig. 1.

Most of the other 82-channel tuners
consist of a detent-tvype v.h.f. tuner,
and a continuous-type uh.f. tuner.
These, however, were fairly common
in 1953 models.

Before discussing individual new de-

44

Fig. 1. The new 82-channel Standard
Coil detent tuner used in many sets.

signs, the subject of color receivers
deserves some mention. At the time of
publication color TV sets are still as
scarce as solid gold Cadillacs. During
the second half of 1954, however, some
color receivers will appear at the deal-
ers. From current engineering plans
it appears that practically all major
manufacturers will use basically the
same circuit, a type of 630" of the
color variety. In a subsequent issue a
detailed description of this first color
receiver will appear, but for the pres-
ent only some of its features can he
mentioned.

The first color receivers will use a
shadow mask tube, either the RCA
tri-color tube, which is being produced
by other manufacturers as well, or the
CBS-Hytron “Colortron” which is a
simplified version of the RCA tube.
Most color receivers will use 82-chan-
nel tuners. It is expected that the col-
or decoder section will be a separate
sub-chassis, probably identical in all
sets, and eventually as standardized as
TV tuners. The i.f. section of all color
sets will use the 41 mc. band and fea-
ture “bridged-T” rejection filters of
great efficiency. The i.f. response curve
must be flat to 4 mc. from the video
carrier while the sound i.f., 435 mec.
from the video carrier, must be at
least 60 db down to avoid sound inter-
ference. These requirements will focus
special attention on i.f. alignment both
at the factory and by the service tech-
nician. Practically all aspects of the
color sets will be new, but space does
not permit a detailed discussion here.

New Electronic Designs

Instead of producing different TV
receiver models for normal reception
areas and for fringe areas, most manu-
facturers incorporate some type of ad-
justment for sensitivity in a single
model. Two major systems are used to
get better fringe area performance.
One system makes use of a switch or
potentiometer to set the level for the
a.g.c., the other system concentrates
on improving the sync action in the

www americanradiohistorv com

presence of noise or wealk sync pulses.

In Fig. 2 are shown two versions of
the Admiral “DX Range Finder.” The
a.g.c system in Fig. 2A is a simple
diode type and the “DX Range Finder”
control sets the d.c. level of the bias
voltage. The cathode of the a.g.c. diode
is biased positively by the action of the
voltage divider R.. and R, the con-
trast control. When maxinium contrast
is desired, the cathode of the video am-
plifier is grounded, putting the entire
1000 ohms of R, in series with the
a.g.c. diode and making the ag.c.
cathode quite positive, In addition to
this variable voltage divider, a fixed
network R:. and E.. also has control
over the d.c. level at the a.g.c. diode
cathode. The total effect of these two
voltage dividers is to allow an increase
in positive delay voltage, and therefore
a decrease in a.g.c. bias when the con-
trast control is turned up. The po-
tentiometer R.; together with Ru,
Cus, and Cze form the time constant of
the charging network for the a.g.c.
diode. When R.. is set for maximum
resistance, the developed a.g.c. bias
will correspond to the peak sync pulse
level of the video carrier, a condition
desired in strong signal areas. As Rus
is reduced, the time constant becomes
shorter until the developed bias corre-
sponds only to the average video car-
rier voltage. The reduced bias will pro-
vide more i.f. gain; at the same time,
the short time constant does not allow
the a.g.c. to be affected by strong noise
pulses. The result is that both sensi-
tivity and noise immunity are adjust-
able for each location.

In Fig. 2B is shown the a.g.c. circuit
for the Admiral 22F series. In this
chassis a keyed a.g.c. system is used
and the “DX Range Finder” control
sets the grid bias level of the a.g.c.
tube. The grid bias of this tube con-
trols the final a.g.c. voltage, but is de-
termined itself by the amplitude of the
horizontal sync pulses applied to the
grid. Resistors R.n and R.. form a
voltage divider controlling the d.c. bias
on the a.g.c. tube. By adjusting R..
the final a.g.c. level is set, just as in
the circuit of Fig. 2A.

In many other receivers, such as the
1954 Majestic, the fringe contro! sim-
ply consists of an additional resistor in
the a.g.c. bias network which is
switched in or out to reduce or in-
crease the total hias. A variation of

RADIO & TELEVISION NEWS
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ROBERT B. GARY

A few new circuits and improved mechanical layout for
better serviceability are the highlights of 1954 sets.

the fringe switch is found in the new
Westinghouse V2240 chassis which uses
a triode in a keyed a.g.c. circuit. In
this unit the a.g.c. cathode is at 140
volts positive for local stations, allow-
ing a certain a.g.c. voltage as deter-
mined by the flyback pulse and the
composite video signal amplitude. For
fringe operation a resistor in series
with the cathode is shorted out by the
fringe switch and the cathode poten-
tial is increased to 150 volts. This re-
duces the tube current and therefore
the a.g.c. bias.

A second i{ype of fringe area im-
provement is illustrated in Fig. 3, the
sync pulse clipper used in the 1954
Raytheon models. The 6BE6 penta-
grid tube receives two different video
signals, one from the 2nd detector and
the other from the video amplifier. The
signal from the detector is applied to
the control grid and is positive in
polarity. The gating grid receives a
much stronger negative signal from
the video amplifier. By setting the d.c.
voitage on the control grid, the level
of clipping is set so that only the top
of the sync pulse is passed by this
tube. Since the tube can conduct only
during the sync pulse period, noise
pulses occurring during the video por-
tion of the signal cannot pass the tube.
Resistor R., called the “sync stabili-
zer” permits adjusting the operating
level for the sync clipper tube for erti-
mum performance in a particular area.

The new Emerson receivers feature
a very effective sync stabilizing system
which actually amplifies and inverts
noise pulses so that cancellation of
noise pulses is possible. When a noise
pulse is greater in amplitude than the
horizontal synchronizing pulse, it is
amplified in a triode section and then
fed bhack, in opposite polarity and
slightly stronger than the original sig-
nal. The cancellation of strong noise
pulses results in more stable sync ac-
tion. For fringe area operation a po-
tentiometer and “on-off” switch permit
both a fine and rough level setting to
determine at just what amplitude the
noise inverter tube should function.
This tube's bias level is set by the
fringe compensator so that the tube is
cut off for sync pulses, but any pulse
higher than the sync level will set off
the cancellation scheme. A similar
noise cancellation system, hut without
the adjustable features, is found in the
new Philco TV mwodels.

MARCH, 1954

Another new feature in many 1954
models is the higher i.f. of 41 to 45 mc.
Although a few of the 1953 TV sets
used these new frequencies, practically
all manufacturers have switched to
the higher i.f. for 1934. An increasing
number of TV manufacturers use the
new RCA printed circuit i.f. strip. For
the service technician the higher i.f.
range means a whole new set of inter-
ference problems, mostly due to local
police broadcasts which are often in
the 40 mc. band, (See article on TV
interference in the July 1953 issue of
Rabpio & TELEVISION NEwS).

Concerning the printed circuit if.
section, good grounding is essential in
all alignment and troubleshooting be-
cause the entire i.f. assembly is subject
to regeneration and oscillation.

In tune with the economy and power
conservation policy followed in most
late models, most manufacturers have
arranged the d.c. power distribution
for maximum efficiency and minimum
losses in bleeder resistors. A typical
example of this is shown in Fig. 4, the
“B+" circuit of the Admiral 19B1 re-
ceiver series. In this svstem there is a
total of five different hranches for the
d.c. power. The fuse is used to protect
the high voltage flyback and “B+”
boost voltage, isolating any breakdown
in this section.

Mechanical Features

The 1954 Zenith models have two
rather unique features as shown in Fig.
5. The speaker is retractable and can

LEAGC.

TUNERAGC.

Fig. 2. Admiral, among others., uses
a petentiometer to regulate the sen-
sitivity of the receiver for firinge
and normal viewing. The circuit in
(A) is from the 19Bl series, the cir-
cuit in (B) is from the 22F chassis.

DETECTOR VIDEO AMP

Fig. 3. Circuit of sync clipper used
in Raytheon’s 1954 TV receiver line.

be pushed out of sight when the set
is not in use. One advantage of this
design is the compact cabinet size and
the fact that the impression is given
that the sound originates directly from
the screen. This is some improvement

Fig. 4. The “B-|-“ distribution diagram for the Admiral 19B1 series chassis.
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over the usual practice of mounting
the speaker on the side, at the rear. A
drawback is the fact that the mechani-
cal arrangement for the retracting of
the speaker is subject to various de-
fects and although good sound is
claimed by the manufacturer, the lack
of any sort of baffle is hardly an im-
provement.

The second unique feature of the
Zenith line is the channel selector. As
seen in the illustration of Fig. 5, the
selected channel lights up in large
numbers at the center of the dial. This
is a good sales feature since it makes
it possible to see the operating chan-
nel namber in the dark and at a dis-
tance. For the service technician this
presents another possible mechanical
troublespot for, in addition to burned
out pilot lights, the switching arrange-
ment is subject to friction and wear.

As mentioned in the beginning of
this article, most manufacturers have
also made some efforts to include fea-
tures in their 1954 models which will
appeal to the service technician since

= e
{I ((ﬁ\ |

it is now understood that many sales
are the result of the service techni-
cian’'s recommendation.

Among the “service engineered' new
1954 models is the Stewart-Warner
“Thunderbolt” line as shown in Figs.
6 and 7. Fig. 6 shows a cleverly de-
signed U-bracket which supports the
deflection yoke assembly and at the
same time permits the service techni-
cian to turn the chassis upside down
for easier servicing. This bracket can
also be used as a handle for pulling
the chassis from the cahinet, carrying
it, resting the chassis on either side, and
rolling it over as might be needed. In
addition, the U-bracket eliminates the
customary center hracket which usual-
ly makes some of the tubes hard to
reach. The circuit layout of this
chassis is designed for greatest accessi-
bility, all tubes can be reached with
the receiver in the cabinet, and high-
voitage fuse replacement can be effect-
ed from the rear without soldering or
removing the chassis.

A further boon to the technician is

W

Fig. 5. Shown here are an ingenious
speaker arrangement and channel dial.

Fig. 7, The plugs used in this receiver
make flyback replacement easier.

Fig. 6. The new Stewart:
Warner sets include bracket
on which to rest set when
it is turned over for
froubleshoeciing and repair.
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the fact that hoth deflection yoke and
high-voltage transformer can be re-
placed from the rear of the receiver,
without soldering connections. Fig. 7
shows how to disconnect and remove
the flyback transformer. All connector
plugs are color coded to avoid errors.

Many other TV manufacturers use
plug-in arrangements for the focus
coil and deflection voke to allow for
easier replacement. and accessible
fuses are also found frequently. The
new Majestic rcceivers even use (wo
separate fuses in snap-on holders. Onc
fuse, a 3 amp. type, protects the entire
receiver, while a regular % amp. fuse
is used for the high-voltage section.

Since many TV sets sold in 1954 will
have u.h.f. channels added or may re-
quire changing of tuner coil plates,
several leading TV manufacturers pro-
vide access doors underneath the tuner
assembly. Majestic and Pachard-Bell
receivers, as well as other popular
brands. have a small trap door, set into
the cabinet bottom of the table models
for this purpose. 1t will usually be
necessary to remove the tuning knobs
and adjust the oscillator frequency
with a tuning rod from the front panel.
In many cases where the tuning slug
has been pushed in too far during ad-
justment it will no longer be necessary
to remove the entire chassis for cor-
rection.

Another good idea in TV design is
the use of a removabhle safety glass on
the front of the cabinet. While many
manufacturers have used this in the
past, it is only now gaining widespread
acceptance. Some receivers, like the
new Packard-Bell models, use a tilted
safety glass, mounted on soft rubber,
which is easily removable and can be
clecaned and replaced without affect-
ing any other part of the television
receiver.

Surveying the innovations for 1954
we find that they include many wel-
come features which are expected to
ease the burden of the service tech-
nician. A number of manufacturers
have obviously consulted their service
departments bhefore settling on any
new design and the result will be felt
by both manufacturer and customer.
Other features are based on economy,
such as the fairly widespread use of
selenium rectifier supplies instead of
the miore expensive power transformer
and tube combination.

Most components and circuits have
already become standardized and ap-
parently few actual inprovements are
possible at this time. It is more eco-
nomical to use a proven system for
which all parts are readily available
than embark on new developments
which usually require special com-
ponents and a lot of expensive engi-
neering, field testing, and modifying
afterwards.

The trend in TV picture tubes is
definitely towards the 21, 24, and 27
inch sizes. The new popular screen will
be at least 21 inches. A good quantity
of 27-inch tubes in economy sfyle cab-
inets is also expected to be marketed.

.13_0:—-
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Fig. 1. The v.f.o. and transmitter set-up. The cuthor uses his unit with a
Heath Model AT-1 transmitter kit. but it will work with other transmitters.

ters are usually the most economi-

cal to build or buy, they are not
always desirable for use in crowded
areas of the amateur bands. A simple
v.f.o. is just the thing to avoid inter-
ference, especially when applied to
low-powered transmitters and limited
antenna space. Since a v.f.o. can be a
tremendous help, it is worth the time
spent in constructing one.

A typical v.f.o. and transmitter set-
up is shown in Fig. 1.

The Heath Model AT-1 transmitter
kit was chosen because of its economy
and bandswitching facilities. Power
for the v.f.o. is supplied by the trans-
mitter through an octal socket mount-
ed on the rear of the chassis.

A series-tuned Colpitts oscillator
circuit is used as shown in Fig. 2. The
grid coupling condenser which is usu-
ally used in this type of circuit has
been omitted because the circuit will
work with or without it. The 6AQS5
miniature tube, mounted to the right
of the 0A2 regulator, uses less space
in the 3"x4"x5" aluminum box than
the equivalent 6V6.

Oscillations are prevented by oper-
ating the v.f.o. on 160 meters and its
output on 80 meters. The oscillator
coil is a standard Bud OCL-160 which
fits a five-prong socket. The oscillator
plate coil is resonant about the middle
of the 80-meter band and requires no
tuning.

Instead of mounting the series re-
sistor inside the v.f.o. box, it was
mounted between pins four and five of
the v.f.o. power output socket on the
transmitter chassis. This eliminates
heat accumulation in the v.f.o. box.
The plate voltage for the v.f.o. is ob-
tained from pin 5 on the socket in-
stead of pin 4. In case this particular
transmitter is not wused, provisions
should be made to mount the resistor
outside the box, preferably inside the
transmitter chassis.

The key jack on the front of the os-
cillator unit is not used. Originally,
the oscillator was to be keyed for
break-in operation. But since the

(Continued on page 122)
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WHILE crystal-controlled transmit-

J. G. DONALD

Build this compact v.fo. for your crystal-controlled

transmitter. The unit uses

standard parts throughout.

R\—100,000 ohm, V3 w, res.

R.—12,000 ohm, 10 w. wirewound res. (see
text)

C,—50 pufd. var. cond.

Cy—100 ppfd. var. cond.

Cy, C\—.001 pid., 600 ». cond.

Co—.01 pfd.. 600 ». cond.

Cy—100 uutd. mica cond.

Li—160 m. osc. coil {Bud OCL-160)

L—1#30 en., Vg long, closewound on V2"
form

RFC—2.5 mhy. r.f. choke

P\ —Octal plug

P—2-circuit plug, to fit crystal socket

S0,—O0ctal socket

V,—64QS5 tube

V.—0A42 tube

Fig. 2. Schematic of the “crystal substi-
tute.” a series-tuned Colpitts oscillator,

Fig. 3. Interior view of the v..0. box
shows component layout. Placement of the
parts is not too critical and almost any com-
ponent arrangement can be used. Conden-
ser adjustments are made from top of box.

400V.

V.F.0. POWER
OUTPUT

SOCKET 6.3¢
(BOTTOM VIEW.
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trade do the five senses of the TV

technician directly serve their pos-
sessor. Occasionally an overloaded re-
sistor, arced transformer, or shorted
condenser may make itself evident to
the Sanse of smell; some faults an-
notlix. © themselves to the sense of
heating ‘as noisy, distorted, or weak
souhd: other faults display their char-
acter in the form of picture distor-
tions; overheated transformers, tubes,
and resistors are evident to the sense
of touch; and some gross mechanical
failures, such as broken leads, may be
directly visible. In the main, however,
the majority of faults which occur in a
TV chassis can be revealed only by
means of suitable test equipment. The
components of a TV chassis appear
quiescent and uninformative to the un-
aided eve, but when investigated with
suitable instruments exhibit myriads
of rapid electrical actions. Oscillo-
scopes, vacuum tube voltmeters, and
similar instruments are extensions of
sense, particularly the sense of sight,
wlich enable the operator to peer into
the innermost activities of electrical
circuits.

PERHAPS less than in any other

Sweep Generators

Among the major circuits of a TV
receiver are the tuned signal circuits,
comprising the r.f. mixer and i.f. am-
plifiers. Practically all receiver service
datla provides average response curves
of voltage vs frequency for these cir-
cuits, and responses of the type shown
in Fig. 1 are quite familiar to most TV
technicians. Less well known. perhaps,
are the requirements for suitable
sweep generaiors for such applications.
In general, the r.f. ¢ircuits of the re-
ceiver impose the severest demands
upon a sweep generator and the user
of the instrument is concerned with
the following performance factors:

1. Is the sweep generator a true 1.f.
sweeper, or is it primarily an.i.f.
sweeper, relving upon harmonic
output for high-band coverage?

2. Does the sweep generator have
sufficient output on the high
channels to obtain satisfactory
scope deflection?

3. Is the attenuator satisfactory for
r.f. sweeping, providing control of
the output voltage without dis-
torting the response curve at va-
rious settings?

4. Most important of all, is the out-
put voltage from the sweep gen-
crator flat within plus-or-minus
10% over the swept band?

The output from an r.f. swecp gen-
erator should be at least 0.1 volt on
channel 13. The gain of a front end is
usually least on the high channels, but
if the stated amount of output is avail-
able, a reasonable amount of scope de-
flection can be obtained, cven if the
front cnd is not in peak alignment at
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ROBERT G. MIDDLETON
Author, “TV Troubleshooting Guide”

the outset. The gain on channel 2 is
usually about double the gain of the
front end on channel 13, hence, the full
output of the generator is not required
for low-bhand alignment.

The attenuators should be of low-
impedance construction, to avoid reso-
nances and partial resonances which
cause lack of flatness in the output at
various operating frequencies. The flat-
ness of a sweep generator is easily
tested with the aid of a ¢ryvstal demod-
ulator probe and scope, as shown in
Fig. 7A. The pattern which is obtained
on the scope screen will he quite ftat
over the swept trace as in Fig. 7B, if
the output voltage {rom the sweep
generator is uniform over the swept
band. However, the swept trace will
be uneven, or wavy as in Fig. 7C, if
the output voliage from the sweep
genecrator is not uniform. The extent
of nonuniformity is usually ohserved
with respect to a zero-volt reference
line; there are various methods of ob-
taining zero-volt reference lines, but
the usual method is to use the retrace-
blanking function provided by many
sweep gencrators.

Some caution should be observed,
however, when checking the output
from very simple types of beat-fre-
quency sweep generators, since the
output is often a mixed output, com-
prising feedthrough frequencies from
the bcating oscillators, sum and differ-
ence beat frequencies, and harmonics

Fig. 1.

Tuned circuit re-
sponse shown on scope.
using a sweep generator,

Fig. 2. A demodulated
response curve

h.f.

of these frequencies. In consequence,
the flatness check is not necessarily
valid unless the operator utilizes suit-
able output filters to remove the un-
wanted frequencies. It is quite pos-
sible, for example, for the fundamental
output from a sweep generator to be
quite flat, swhile the second-harmonic
output may he far from flat, due to
partial resonances in the output sys-
tem. For this reason, the operator
should be certain to study the circuit
diagram of the sweep generator before
tests are made, and to provide suitable
filters, if required. Sometimes low-pass
filters are built into the generator, and
sometimes they are provided as acces-
sory units. In other cases, the techni-
cian will have to make use of 75-ohm
filters which have been designed pri-
marily for other applications.

Oscilloscopes

A common misconception concern-
ing scopes for use in alignment work
is that 4 me. bandwidth is believed to
be required. Nothing could be farther
from the facts of the matter, and no
other application of the scope requires
less bandwidth than docs visual align-
ment. The chief point to keep in mind
is that a visual response curve, as
shown in Fig. 2, for example, is a
demodulated response, and belongs to
the same general class of waveforms
characterized by a 60-cycle square
wave. Such wavcforms are properly

Fig. 3. 60cycle square
wave. Such waveform de-
mands good lf. response.

| me———

for a tuned circuit.
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HOW TO USE

sweer S00%¢
————
ouTPuT
(el e I
CABLE pamc
R
SWEPT TRACE Wil
&
ZERONOLT ZEROVOLT
REFERENCE LINE REFERENCE LiNE
e) (2]

Flat output. (C) Poor output, varying 2:1.

Fig. 7. (A) Test set-up used to check flat.
ness of output from sweep genercator. (B)

Since test gear represents a major investment for the

technician, its selection requires careful planning.

displayed by scopes having vertical
amplifier response down to 20 cycles
per second. The upper frequency limit
need not be more than 1 ke. In fact,
when the upper frequency limit is
high, such as 2, 3, or 4 mc., the marker
indication will be very poor. This
matter is reserved for later discussion.

It is sometimes asked why the low-
frequency response of a scope must ex-
tend down to 20 cycles per second to
properly reproduce a 60-cycle square
wave. The reason for this require-
ment is that the phase characteristic
of the vertical amplifier is just as im-
portant as the frequency characteris-
tic. Unless the phase characteristic is
linear, the reproduced square wave
will exhibit tilt, and the phase charac-
teristic cannot remain linear at 60
cycles unless the frequency response is
sustained to 20 cycles, or lower.

The sensitivity of a scope used in
visual-alignment work should be rela-
tively high, in order to obtain satisfac-
tory pattern displays in r.f. alignment
work, It has been seen that a sweep
generator may have limited output on
the high band, and this deficiency can
be compensated, to some extent, by
using a high-gain scope. Many present-
day service scopes provide a sensitivity
of 10 millivolts per inch, which is am-
ple for alignment work.

Marker Generators

Practical considerations limit the

Fig. 4. The appearance of
a beat marker or “birdie”
on an if. response curve.

accuracy of frequency indication which
can be obtained from sweep genera-
tors, and limit the extent of horizontal
linearity which can be realized, as well
as the accuracy of the sweep-width
calibration. If these three functions
could be maintained to a high degree
of accuracy, a marker generator would
not be required. However, a marker
generator is almost always utilized in
practical work.

A typical beat marker, or birdie, is
shown in Fig. 4. The marker is ob-
tained by mixing the output from a
signal generator, termed a marker
generator, with the FM sweep signal.
A beat occurs in the circuits under
test, and the zero-beat point, or maxi-
mum marker excursion, corresponds to
the dial indication of the marker gen-
erator. Unless the bandwidth of the
scope is restricted, the marker will
appear very broad and fuzzy on the
response curve. Sharp markers, such
as seen in Fig. 4, can be obtained when
using wideband scopes by shunting a
fixed condenser of suitable value across
the vertical input terminals of the
scope.

The accuracy of the marker depends
upon the type of circuit which is under
test. For general i.f. alignment work,
a generator which is accurate within
=+ 2% is usually satisfactory. However,
the accuracy required for sound i.f.
and ratio detector work, as illustrated
in Fig. 5, is very strict, and very few

Fig. 8. Curve with spurious
markers caused by faulty
set and/or test equipment,

Fig. 5. An FM ratio
detector "S" curve. See
text for explanation.
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marker generators can meet the re-
quirements. The majority of test
equipment manufacturers recommend
that the technician utilize a 4.5 mec.
marking crystal, instead of a genera-
tor, for this application. Many marker
generators and sweep generators con-
tain 4.5 mc. crystal oscillators to meet
this requirement. However, if the
marker generator provides for calibra-
tion checks, it is often possible to use
the generator output for sound i.f.
work. The accuracy of calibration
should be within = 1 ke.

One of the difficulties encountered
in ratio detector marking is the AM
rejection of the circuit, which wipes
out the marker from the center of the
“S" curve, as seen in Fig. 5. The visi-
bility of the marker can be improved
in double-ended ratio detector circuits
by opening the stabilizing condenser
during the alignment. In the case of
single-ended ratio detector circuits, the
most practical method of marking is
provided by a bypass marker injector
which develops the beat marker inde-
pendently of the tuned circuits in the
receiver.

Spurious markers, shown in Fig. 6,
often arise to plague the user of sweep
and marker generators. In most cases,
the spurious markers are caused by
beating of spurious outputs from the
generators, although improper test
conditions can also give rise to spuri-
ous markers. For example, if the local
oscillator is not disabled during i.f.
alignment, harmonics of the local os-
cillator frequency will almost certain-
ly cross beat with harmonics of the
sweep and marker generators to pro-
duce spurious markers and spurious
sweeps which distort the shape of the
i.f. response curve.

When running r.f. response curves,
the local oscillator must be Kept in
operation to avoid distortion of the re-
sponse curve as a result of improper
mixer bias. Hence, the operator is
sometimes troubled with cross beats of
oscillator output with sweep and
marker voltages and their harmonics.
However, these sources of difficulty are
much less frequent than in i.f. work.
Unless the sweep generator has a very

{(Continued on puge 144)
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y
"~ Fig. 1, Top and bottom views of an AM re-
ceiver which uses printed circuitry. Note
that in this cbassis all components are
on one side and the wiring on the other.

L A X X K X X

The "new look” in radio sets with ferrite antennas and

printed circuitry requires some new service techniques.

with television these last few years

that not much attention, editorial
or otherwise, has been given to radio.
Yet it takes but a glance at current
statistics to reveal that radio produc-
tion is greater than ever, more nu-
merous by far than television.

What has happened to radio since
it was so abruptly shunted aside by
the onslaught of television back in
19467 Basically, as far as circuitry is
concerned, very little. However, there
have been some significant changes
made in components and it may not be
amiss at this time to examine these
in some detail.

The first item to strike you upon
examination of current sets is the
change in tube types. Thus, where we
used to find such tubes as a 12SA7
{converter), 12SK7 (r.f. and i.f.), 12SQ7
(detector, a.v.c.,, and 1st audio), 50L6
(output), and 3525 (power supply),
we now find such miniature replace-
ments as a 12BE6 (converter), 12BA6
{r.f. and i.f.}), 12AT6 (detector, a.v.c.,
and 1st audio), 50C5 {(output), and
35W4 (power supply). The miniature

EVERYONE has been so preoccupied

Fig, 2.

{A) Printed circuit consisting of four condensers.

tubes are more compact and generally
possess slightly lower ratings than
their predecessors; otherwise they are
comparable to the tubes they have re-
placed.

Alternate tubes for some of those
just mentioned include a 12BD6 for the
i.f., and a 35C5 for the power output.
The choice of the latter tube is fre-
guently governed by what tubes have
been used in the prior stages and
what total voltage is required by their
heaters in series. Thus, if we have a
12BES6, 12BA6, 12ATS6, and 35W4, then
the 50CS will round out the combina-
tion with a total series heater require-
ment of 121 volts. On the other hand,
if we desire to add a 12BAS6 r.f. ampli-
fier, then the total required heater
voltage rises to 133 volts, which is far
in excess of what is commercjally
available. Under these conditions, it is
wiser to substitute a 35C5 for the
50Cs.

In battery receivers, the current
tube line-up is as follows: 1U4 (r.f.
and if. amplifiers), 1R5 {(converter),
1U5 (detector, a.v.c.,, and 1st audio),
and 3V4 (audio output). There are,

as used in an AM receiver.

o0 ¢ 0°

of course, other tubes which can be
and occasionally are used, such as
the 1V6 (mixer and oscillator), 1AH4
(i.f.), 1AJ5 (detector, a.v.c.,, and 1st
audio) and 354 (output). However,
most battery receivers utilize the first
set of tubes noted.

A second important change in recent
yvears has been the substitution of fer-
rite-rod antennas for the flat air-core
loop antenna. This change, while prin-
cipally made in portable and table-
model sets has, to a limited extent,
also been made in console receivers.
The principal advantages of the fer-
rite-rod antennas stem from their re-
duced size (important primarily in
portable sets) and their greater oper-
ating efficiency, the latter arising from
the higher “@” of these units.

The flat air-core loop antenna has a
fairly large area (approximately 20
square inches) and for optimum recep-
tion it must be oriented so that the
ends are pointing toward the received
signal. The most common position of
this antenna in a portable receiver is
within a hinged lid and when the set is
to be operated, the lid is swung into
an upright position away from the re-
ceiver cabinet.

When a ferrite-rod antenna, Fig. 6,
is employed, it is generally mounted
near the top of the receiver and does
not have to be oriented for the best
signal reception. Another feature of
the ferrite-rod antenna is its ease of
adjustment to obtain the correct in-
ductance. This might be required in
the manufacture of the set or when
a ferrite-rod antenna is either heing
used to replace an air-core loop or
simply another, defective ferrite unit.
The adjustment is carried out by vary-
ing the position of the coil along the
ferrite rod. A 10 per-cent change in
inductance will be obtained by vary-
ing the coil position over the range of

(B) Same circuit as shown In

(A) rearranged to show where the four condensers would normally appear in the circuit if o printed circuit were not used.
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AM RECEIVERS

plus or minus one-quarter inch on the
rod.

Incidentally, every one of the radio
receivers now using an air-core loop
can be converted to a ferrite-rod an-
tenna. In many instances the greater
“Q” of this unit will revitalize the set
remarkably, improving not only the
set sensitivity, but also its signal-to-
noise ratio. Commercial units are
available for less than a dollar at any
parts jobber, and come complete with
a mounting bracket having a pre-
drilled hole for single fastener mount-
ing. To obtain best results with these
antennas, mount them as far as pos-
sible from any metallic surfaces or
components. Ferrous metals will in-
troduce more loss than nonferrous
metals (such as aluminum, copper, and
brass). After the unit is mounted in
the set, the ferrite rod is moved back
and forth until the best signal is ob-
tained.

Printed Circuits

One of the major electronic devel-
opments of World War II was the
miniaturization of condensers and re-
sistors through the use of printed cir-
cuits. Since printed circuit manufac-
turing techniques have been discussed
in past issues of Rapio & TELEVISION
NEwsS, no explanation will be given
here except to state that through the
use of these circuits,”it has been pos-
sible to simplify the manufacture of
radio receivers.

The chief application of printed cir-
cuit components in radio sets has been
in the network between the diode de-
tector and the grid of the audio am-
plifier. See Figs. 3 and 5. The circuits
are available with a variety of con-
denser and resistor values and with a
number of components. For example,
one of the simplest printed circuits in
use replaces the two bypass condensers
and series resistor in the load ecircuit
of the diode detector. See Fig. 4. The
printed circuit has three wires: one
goes to ground while the other two are
connected between the volume control
and the bottom of the secondary wind-
ing of the output i.f. transformer. The
circuit is symmetrical, and once the
ground wire is established, either one
of the two remaining wires may be
connected to the volume control. The
remaining wire is then attached to the
i.f. transformer,

There is, of course, no limit to the
complexity of these printed circuits
and they may contain as many con-
densers and/or resistors as any par-
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Fig. 3. In this partial schematic. a single printed circuit unit replaces
five condensers and three resistors in the audie amplifier stages of set.

ticular application requires. Thus, in
Fig. 2A, the printed circuit unit con-
tains four condensers ranging in value
from 220 ppefd. to 005 pfd. The first
condenser, .002 gfd., serves to couple
the volume control to the grid of the
1st audio amplifier. The second con-
denser, 220 pefd., bypasses the i.f. volt-
age around the detector load resistors.
The third condenser, another 220 #gfd.
unit, serves in a similar capacity at the
plate of the audio amplifier. The
fourth and final condenser, .005 ufd.,
couples the audio signal from the plate
of the 128Q7 to the grid of the 50L6.

When the condensers are arranged
as shown in Fig. 2A (in order to bring
out the fact that they are all con-
tained within the same printed cir-
cuit), their position in the receiver
tends to be obscured. A rearrange-
ment of the circuit to the form shown
in Fig. 2B makes their individual pur-
poses more evident.

A printed circuit containing five con-
densers and three resistors is illus-
trated in Fig. 3. C, couples the volume
control to the audio amplifier; C; is an
i.f. bypass for the diode load circuit;
C, and C, are similar i.f. bypass units
for the plate circuit of the audio am-
plifier and the grid circuit of the audio
output stage; Cs couples the audio
voltage from the audio amplifier to the
audio output. In the resistor section
there is R, the grid resistor for the
audio amplifier, R., the plate resistor
of this stage, and R., the grid resistor
of the following audio output stage.
For what would be eight parts requir-
ing sixteen leads to be soldered, we
now have only one small component
with seven leads. The savings under
such an arrangement are obvious, and
all this without any impairment of op-
eration.

There are many other configurations
that these printed circuits can take,

DET-AVC-AF
125Q7

=

REPLACED BY
PRINTED cmcun'-‘l
]
(-
E
| MEG. 3
VOLUME 2

CONTRO-Ij

=
=
-

Fig. 4. Partial diagram of an AM re-
ceiver showing the components that
can be replaced by a printed circuit.

Fig. 5. The printed circuit used here
has several resistors and condensers.

but those discussed are representative.

Printed Wiring

Another form of printed circuitry is
the printed wiring which has recently
been adapted to midget AM receivers.

(Continued on page 181)

Fig. 6. A ferrite-rod antenna as installed on a midget radio receiver chassis.

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

By WALTER H. BUCHSBAUM
= ‘Te‘levision:Consul!unl '
RADIO. & TELEVISION NEWS

N

Report on the construction, operation,

and progress of the "Chromatron,” a

single-qun picture tube for color TV

Fig. 1.

inauguration of color TV
manufacturing, the prob-
color picture tubes is again
much attention. Raipbio &
NEws reported some time
n the tri-color tube both as de-
to d'by RCA and as simplified by
SFiron. Now it is possible to give
f the details concerning another
{ color picture tube. This latter
% based on the ideas of Dr. E. O.
awirence of the University of Califor-
Bia; was publicized as being a “simple”
and inexpensive rival of the RCA tri-
lor tube, The actual development
ork on the tube and associated cir-
€uits was taken over by Chromutic
Television Laboratories, Ic., a subsid-
iary of Puramowuni Inc. The tube de-
scribed here is not necessarily the final
design. Further improvements and
changes are currently under develop-
nment.

The current model of this color pic-
ture tube has been named the “Chro-
matron” and a complete 22-inch unit
is shown in Fig. 1. The neck and
flared portion of the tube are essential-
ly the same as for other metal envelope
picture tubes, but the cone is made in
two parts to permit separate assembly
of the color screen. Although the
“Chromatron” is a round picture tube,
the color structure is rectangular and
occupies less than the full sereen
space. Picture width of the tube shown
is 16 inches; the remaining screen
space is taken up by the frame and
mounting flanges required for the col-
or structure. Fig. 2 shows the color
structure in its frame before being as-
sembled into the complete “Chroma-

tron.” In the manner of assembly this
is very similar to the RCA tri-color
52

Lineup of Muniz color TV sets
using the Chromatic color picture tube,
which may be seen in the background.

tube which also contains a separate
color structure, frame, and flanges.
While the RCA system employs three
electron guns, the “Chromatron’” uses
only a single gun, but it would be
possible to use three guns.

The deflection components used for
the “Chromatron” are essentially the
same as used for black-and-white pic-
fure tubes. This is a considerable ad-

IEprton’'s Nore: Although, to date, most
manufacturers of color T'V receivers have
designed their color TV sets for use with
the 3-yun culor tube, as produced by
RCA,. CBS-ilytron, muI others, a large
segment of the industiy is investigaling
the possibility of using a single-gun tibe
such as described in this article. This
tube is Lased uwpon the invention of in.
E. 0. Lawrence, and the derclopnient
work of the Chromuatice Television ifabo-
ratories. Engineers. manidlacturers, dand
all others coucerned in the colar televi-
sion industry arc divided on which type of
tube will predominate in the future. Each
has its advantages and disadvantages.

Which tuwbe will be wmore popular? This
depends wpon which tube will resull in «
wmore simplified cireuit. lower over-all set
mroduction cost, lower picture tube cost.
and tchich 1ube will give the beller pic-
ture. Allhongh there is no rveuson why
bofh the 3-gun tulhe and the single-gun
tube cannel! live side-by-side, in the final
analysis, the pullic will decide as to
which will he more popular.

vantage over the RCA design which
requires complex deflection yokes, a
purity coil, and convergence and cen-
tering adjustments. The simplification
at the neck of the tube is possible in
the “Chromatron” because the com-
plete color switching section is part of
the color screen structure.

The RCA tri-color tube has a screen
consisting of small dots of colored
phosphors each of which lights up
either in red, green, or blue. These
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color dots are arranged in the correct
sequence and the colored picture is the
composite’ of the amount of light com-
ing from a large number of dots.

The “Chromatron’ uses lines of col-
ored phosphor instead of dots and a
special wire screen behind the phos-
phor strips makes the electron beam
dance back and forth between the
color strips to produce, effectively, a
series of color dots. Fig. 4 shows the
principle of the *“Chromatron” color
structure. A number of vertical strips
are laid out. each containing a colored
phosphor. The celor sequence is ar-
ranged so that a green strip falls be-
tween each red and blue one. Behind
the phosphor is a fine wire grid, so
spaced that an electron beam passing
between two wires will hit the green
phosphor if there is no voltage be-
tween the wires.

The phosphor screen is aluminum
backed, just as in some types of black-
and-white picture tubes, and the alu-
minum backing is connected to a ter-
minal outside the tube. If a voltage
is applied between the two wire grids
and the aluminum backing, a series of
electron lenses will be set up between
the wires and the screen. These lenses
help to focus the electron beam so that
a sharp spot is obtained on the screen.
Although the focusing produced by
these lenses is not as effective as the
focusing coil or electrostatic focus ele-
ment back in the electron gun, this
“post deflection focus” (PDF) system
has a considerable effect on the size
of the spot. Because the acceleration
of the electrons in the beam is so high
near the screen, the focusing potential
required is much greater than at the
electron gun.
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In addition to the focusing potential,
another voltage can be applied be-
tween the set of wires located behind
the red and the blue phosphor strips.
Depending on the polarity and magni-
tude of this voltage, the electron beam
will be deflected from striking the
green strips and hit the red or blue
strips.

The color of the spot is therefore
determined by the instantaneous volt-
age between the two sets of wire grids,
while the size of the spot is determined
by the d.c. voltage between the alumi-
num backing and the electrical center
of the two wire grids. This is similar
to the application of centering voltage
in an electrostatic deflection cathode-
ray tube. In the simplified sketch of
Fig. 5, the condition is illustrated
where the electron beam hits a green
strip because no potential exists be-
tween the red and blue wire grids. If
a positive voltage is applied to the red
wire grid, for example, the electron
heam would be deflected slightly more
to the left and hit a red phosphor
strip.

In addition to the deflecting action
of the two wire grids, the electron
beam is also moved by the vertical and
horizontal deflection coils located
around the neck of the tube. It should
be understood that the action of the
two wire grids is on the order of a
minute jiggling motion, superimposed
on the horizontal and vertical sweep
movement of the electron beam. The
colored phosphor strips, the wires, and
the spacing between the wires are all
so small that from the standard view-
ing distance individual colors are not
discernible.

For operation under the NTSC
standards for all electronic color TV,
the color switching rate for the wire
grids is 3.58 mc., the frequency of the
color subcarrier. Rigid standards are
needed to maintain the phase rela-
tionship between the three color com-
ponents since it is this relationship
which delivers the color or chroma-
ticity information.

To switch at this rate raises some
problems when we consider that the
wire grids contain considerable ca-
pacity and require quite some power
to move the electron beam sufficiently.
The d.c. voltage on the wires for focus-
ing is on the order of 5000 volts and
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Fig. 2.

Rectangular screen of the
“Chromatron’ showing the frame which

holds the color grid wires in place.

the a.c. switching signal must, accord-
ingly, be strong, usually about 500
volts. In one practical demonstration
the driving power was about 25 watts.
To increase the efficiency of the system
somewhat an external inductance was
used to resonate the approximately
1200 wupfd. capacity due to the wire
grids.

The problem of driving the wire
grids, however, is being solved by new
driving methods and a modification in
the design of the “Chromatron.” One
approach is to move the grid wires
further away from the screen and,
thus, reduce the capacity. This would
help to reduce the required driving
power considerably. In addition to the
switching circuits it is also necessary
to key the cathode or control grid of
the electron gun so that only the red
picture information or brightness level
exists during the instant that the elec-
tron beam hits the red phosphor, and
so on for the other colors. To accom-
plish this, the output of the three video

Fig. 4. Representation of the “Chroma-
tron’ phosphor screen showing the grid
arrangement behind the color strips.

amplifiers are switched, each deliver-
ing its signal, in turn, to the picture
tube.
A block diagram of the circuitry
needed to utilize the “Chromatron”
(Continued on page 156)
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Fig. 3, Simplified block diagram of the
circuits required with the ““Chromatron.’”

Fig. 5. Electron beam excites green phos-
phor strip when no deflecting voltage
is fed to the blue and red grid wires.
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GREEN BETWEEN RED
EACH RED AND
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ey By JOSEPH F. SODARO, WéZRY

Simple nomograph for determining power
output versus efficiency for tubes of a
specified plate dissipation rating.

OWER amplifier tubes are rated by maximum allow-
P able plate dissipation. By this system of rating, the

100 watter is a tube which will dissipate 100 watts at
the plate. However, this tube may generate from 25 to
500 watts in the circuit. This power output difference
depends upon the circuit efficiency. Efficiency, in turn,
depends upon the amplifier class and operation. For ex-
ample, the class C amplifier is more efficient than the
class A amplifier. Also, a class C amplifier with adequate

Fig. 1. Dissipation vs output calculator. See text on its use.
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excitation and plate voltage has higher efficiency and out-
put than one with inadequate excitation or plate voltage.
“Watts output” is an important figure to the amateur.
It is the purpose of this article to present a simple, rapid
method of estimating output in terms of allowable plate
dissipation. Such an estimate is made possible by the cal-
culator shown in Fig. 1.

The dissipation-output calculator of Fig. 1 is used by
simply placing a straightedge across the scales through
an anticipated or known amplifier class or efficiency. The
class C amplifier is at the top of the group with an effi-
ciency range of 60 to 80 per-cent. Sometimes 85 to 90 per-
cent is given as an upper limit. Class B amplifiers have
efficiencies from 50 to 60, class AB from 40 to 50, and
class A from 20 to 35 per-cent. The class B linear am-
plifier has an average efficiency of about 30 per-cent,
reaching 50 to 65 per-cent at full output. The high-
efficiency Doherty amplifier has an average figure of 60
per-cent.

The power output calculator has been designed for
estimating maximum output when maximum allowable
plate dissipation and efficiency are known. This calculator
can be used during transmitter planning to determine the
power output to be expected when a certain tube is op-
erated in a certain class of amplifier. The chart can also
be used to estimate dissipation power for values of ef-
ficiency and output. Another application of this graph is
the determination of circuit efficiency when input and dis-
sipation powers are known. In general the nomograph can
be entered on any two scales and an answer read on the
third scale.

On the left side are the power dissipation scales. On
the right side are the power output scales. In order to
meet all amateur transmitter power requirements, these
scales have several ranges. Thus the low power range
(LO) runs from zero to 10 watts, medium (MED) to 100
watts, and high (HI) to 1000 watts. It is only necessary
to remember to read both dissipation and output on scales
of the same range. Thus, use LO with LO, MED with
MED, and HI with HI.

All scales are linear. Thus, the midpoint between two
scale values is the midscale value. Notice that while
the power dissipation scale increases downward, both the
power output and efficiency scales increase upward., The
first major division on both outer scales is subdivided into
ten smaller divisions. Each of these is one unit. Thus,
the fourth division from zero is 0.4 on “L0O,” 4 on “MED,”
and 40 on “HI.”

Using the Calculator

To use the calculator simply locate values on two
scales, place a straightedge such as a plastic rule through
these values, and read the answer where the rule inter-
sects the other scale. A straight line can be drawn
through the three points if desired. A piece of black
thread is an excellent nomograph indicator.

As an example, assume that a tube capable of dissipat-
ing 20 watts is on hand and we wish to know what out-
puts can be expected from this tube when used in a radio-
frequency power amplifier. Since this would be a class C
amplifier we place the straightedge indicator across 20
on the “MED” dissipation scale and 60 per-cent on the
“E"” scale and read an output (Continued on page 121)

Table 1. Dissipation mulliplying factors for rapidly estimating
the power output of a given tube. Their use is covered in text.

EFFICIENCY MULTIPLYING
FRACTION PER-CENT FACTOR
Ya 25 Yy
Vs 33.3 Ya
Ve 50 1
24 66.6 2
% 75 3
4 80 4
3 83.4 5
6 85.7 6
% 87.5 7
84 §8.9 8
%o 90 9
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ABRAHAM B. COHEN

University Loudspeakers, Inc.

Designed for an 8-inch speaker, this cabinet received

considerable attention at last year's N.Y. Audic Fair.

PTIMUM performance of a loud-
0 speaker is obtained when it is

mounted in the proper enclosure,
The enclosure and the loudspeaker
must be matched to each other. A 6-
inch speaker doesn't require a seven
cubic foot cabinet, nor will a two cubic
foot cabinet suffice for a 153-inch
woofer. The University cabinet for the
“Diffusicone-8'' was designed to pro-
vide the proper load match for this
speaker. Since this speaker is a high-
efficiency, extended-range radiator, it
requires a cabinet that will:

(a) allow its extended high frequen-
cies to spread into the room
without obstructions due to
bends or folds in the cabinet;
do justice to the high-level, low-
frequency output of which the
speaker is capable; and
be modest in size compatible
with the performance require-
ments of the “Diffusicone-8"

Requirement (a), calling for an un-
obstructed path for the high frequen-
cies, makes it mandatory that the en-
closure and the speaker constitute a
“direct radiator” combination, rather
than a horn type. The final design of
this enclosure resulted in essentially
a bass reflex type of cabinet with the
important addition of a horn load ap-
plied to the port of the enclosure.
Thus, what looks like an exceptionally
large port for a bass-reflex cabinet of
this size is actually the mouth of the
horn which feeds from the proper size
port located at the rear bottom of the
enclosure. The addition of the horn to
the port permits smoother low fre-
quency radiation than is possible from
a simple port aperture. This condition
holds because the efficiency of radia-
tion of low frequencies rises as the
size of the radiating opening becomes
larger. Thus, since the mouth of the
horn is more compatible, dimensional-
ly, with the wave length of the low
frequencies than is the smaller sized
port, the horn adds a considerable
measure of improvement to the per-
formance of the hass reflex cabinet.
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(b)

(¢)

Over-all view of enclosure for the Univer-
sity “Diffusicone-8", shown without finish.

Inasmuch as this horn mouth lies at
the bottom of the cabinet structure,
the floor of the room acts as a natural
extension of the horn walls which ef-
fect still further aids the low-frequen-
cy efficiency. The relatively small size
of the enclosure allows it to lie flat

or in the corner.

against a room wall
Due to the high
“Diffusicone-8,”" the sound pressures
developed within the enclosure for the
lower frequencies require that the cab-
inet be constructed of heavy rigid
{Continued on page 150)

efficiency of the

Mechanical details of cabinet construction. Although any 8-inch speaker can be
used, its design and performance characteristics are based on the use of the Uni-
versity “Diffusicone.8" speaker. The cabinet is simple to build and is, funda-
mentally. a bass reflex cabinet with a horn flare. The entire upper section of the

cabinet should be Kimsul lined.

All inside corners are re-inforced by using

12" square wood strips glued and screwed to the sides of the cabinet. Dimensions
for the legs are not given and can be designed to suit the builder or omitted.
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“CHANGERS
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A profitable scource of service income is available to

the service technician with some mechanical aptitude.

record changers presents a chal-

lenge and a new responsibility to
the electronic service technician. In
addition to thinking in eleetronic
terms, he must think in terms of gears,
cams, motors, and mechanical devices,
so he can meet successfully the service
requirements for a television-radio-
phonograph combination.

Fortunately, to master the servicing
of record changers does not call for
learning the theory of mechanics. If
the service technician can learn to
focus his attention on the particular
section that is giving trouble, refrain
from trying to make a diagnosis by
observing the mechanism as a whole,
and exercise patience, he will be able
to solve most of the problems that face
him.

To most pcople, most record chang-
ers look alike, and so there is a natural
assumption that they are alike and
operate the same way. This is an er-
roneous impression, Every record
changer has a motor, a tonc arm, a
spindle, and its function is to play
records. However, in spite of all this
apparent similarity, the working parts
are different and each record changer
has its own particular set of problems.

Many record changers, although
made by the same company, appear
under different brand names, so the
oncs discussed here have been sclected
because they represent different types
of units.

For a record changer to accomplish
its task it must have the following sec-
tions:

1. An indexing or tone arm set-down
assembly

2. A motor and speed reduction sys-
tem

3. A trip and reject system to start
the change cycle.

4. A record drop mechanism to fur-
nish a new record.

Regardless of the brand of record
changer, it will have to index (set the
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tone arm to the proper start position)
correctly for 7", 10", and 12” records.
How is this accomplished? The Ad-
miral RC600 uses a set-down index as-
sembly, shown in Fig. 1, containing
slots for each size record.

The tone arm mechanism is made to
fall into the proper slot by a control
finger extending above the changer
base which feels the edge of the record
played. Failure to index correctly
must be attributed to one of these
two parts. For instance, the control
finger may be bent so that it does not
feel the edge of the record, or there
may be an obstruction in the slot in
which the tone arm shaft rides as it
lets the tone arm down to the record.

The V-M 950 record changer also
uses a control finger rising ahove the
changer pan to feel the size of the
record to be played. See Fig. 3. The
finger does not control the set-down
index assembly by feeling the edge of
a record, but rather by the height to
which it travels. Twelve inch records
have a separate selector to control the
index assembly. The actual setting
down of the tonc arm on the record is
accomplished by the tone arm shaft
sliding down the inclined angle of a
cam. If index trouble in this record
changer is not solved by the adjust-
ment screw under the tone arm, it may
be because the control finger is bent so
that it rises too high above the
changer base.

In the Motorola RC36 record chang-
er the location of the index position is
determined by the manual movement
of the record support shelf, The rec-
ord support shelf (see Fig. 2) is geared
to the index set-down cam. This set-
down cam is positioned correctly so
that when the tone arm assembly is
moved inward, it will stop at the prop-
er record size. The actual setting
down of the tone arm on the record is
accomplished by the tone arm shaft
riding down the inclined section of the
cam assembly,
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Failure to index correctly, if only
by a narrow margin, may be corrected
by the index adjustment screw located
at the inside rear of the tone arm.
More complex servicing information on
this problem will be given in a future
article.

Motor and Speed System

The modern motor is electronically
balanced, has powdered metal bear-
ings, requires very little service, and
is a mighty sturdy and reliable piece
of equipment. When the record chang-
er is ready to be discarded because it
is obsolete or worn out, the motor is
still going strong.

The need for service arises in the
linkage between the motor and the
turntable, where the 1750 rpm of the
motor is reduced to 78, 333, and 45
rpm for the turntable. The turntable
not only must rotate accurately, but
must also supply power to the rest of
the mechanism. Different mecthods are
used.

For example, the Zenith S14028
record changer has the motor shaft
contacting a drive wheel lying horizon-
tally that furnishes the power (see
Fig. 4), An idler wheel riding vertical-
ly between the turntable bottom and
the drive wheel provides the friction
necessary to turn the turntable. The
speed of the turntable is controlled by
changing the position of the idler
wheel on the drive wheel. When the
idler wheel is moved inward, it will
rotate more slowly. This is because
the inside of the drive wheel moves
more slowly than the outer edge.

In the RCA 960282 series, only one
wheel between the motor shaft and
turntable rim provides the friction to
turn the turntable. Speed is controlled
for the different rpm records by the
motor shaft itself. The motor shaft is
different from the ordinary pencil-like
variety in that it has enlarged sec-
tions, similar to the shaft used by
Phlilco and shown in Fig. 5. Moving
the idler wheel to different places on
the shaft controls the speed by the
principle that the outside of the larger
shaft moves more rapidly than the out-
side of the narrower shaft.

The method used in the Webcor 106
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changer is that of an idler wheel fur-
nishing the friction, but the turntable
speed is changed by placing a pulley
between the idler wheel and the motor
shaft. The circumference of the pulley
placed between the idler wheel and
the motor shaft determines the turn-
table speed. Another type of speed
reduction system using pulleys and a
belt drive is shown in Fig. 6.

Service requirements differ with the
type of speed reduction used. One
principle, common to all. is that the
turntable speed and power depend
upon friction coupling between the
motor shaft and the turntable, Nat-
urally, any loss of friction means in-
correct turntable speed and loss of
power to pull the mechanism through
its change cycle. This loss of friction
can be due to oil or grease on the
idler wheel, pulleys, or turntable rim.
The spring that holds the idler wheel
to the motor shaft, or, in the case of
Webcor type units, the idler wheel to
the pulley, may be weak. A worn
idler wheel or pulley, or any binding
of a pulley or idler wheel on the shaft
on which it turns, also are possible
causes of trouble. A small thing like
removing the gloss from an idler wheel
or pulley may solve the problem.

The most important single service
on any type of speed reduction system
is a good cleaning. preferably with
alcohol.

Reject and Trip Section

In any automatic device, every part
is essential. It is true that the small-
est washer or nut can cause even a
well designed machine to fail. The
trip and reject system is the very
heart of the record changer. Because
it is so important to the operation of
a record changer, it stands to reason
that its function must be perfect.
There is no room for error here, and
here lies the greatest single cause for
complaint.

The reject system performs two im-
portant jobs. The most important is
the control of the playing cycle; i.e,
the reject system must allow the rec-
ord player to play through an entire
record before beginning the change
cycle. The second job of the reject
system is to release power from
the turntable to the main cam which,
in turn, operates the change cycle.
These two operations work together,
and one is dependent upon the other.

The most important service for the
trip and reject system is a good clean-
ing, just as in the speed reduction

MARCH, 1954

Fig. 1. Index assembly used in the Ad-
miral RC600 aqutomatic record changer.

Fig. 2. The indexing for dilerent rec-
ord sizes ls controlled manually in
Motorola record changer shown here.

Fig. 3. Indexing system used in the
V-M qutomatic record changer. The
vertical finger on the tone arm support
sets the slider on the indexing as-
sembly below the turntable so that
the tone arm moves to the proper start
position for different record sizes.

g

system, for dirt and grease will cause
malfunction.

Practically all changers use a ve-
locity trip method which means that
they take full advantage of the oscil-
lating grooves in the center of the
record. The reason this method is
popular is because the trip and reject
can be controlled irrespective of the
type of record played, whether it has
more or less than normal playing time.

Although the velocity trip and reject
is common to all record changers. the
principle and method vary with each
manufacturer.

One RCA record changer has spiral

Fig. 4. A vertical idler wheel (not
shown) rides on the upper face
of the horizontal drive wheel in the
Zenith speed system. The position
of the idler wheel on the drive
wheel determines final speed. wp

Fig. 5. The Philco motor and
speed reduction system uses a
single drive shaft working against
another shaft with three diHerent

size pulleys for various speeds.

Fig. 6. Admiral and V-M speed
reduction system using a set of
pulleys with a belt drive from
the motor armature shaft. e

WWW americanradiabisiamicaoa

grooves on the turntable to operate the
change cycle. Here, the trip causes a
plunger to jump into the spiral and
start the change cycle. A Zenith
changer uses a solenoid that becomes
activated by the trip and permits the
change cycle to begin. A weighted
cam in a Philco model is released by
the trip action and permits the record
changing mechanism to operate.
Obviously, the repair required is de-
pendent upon the type of reject mech-
anism. For instance, in the Zenith,
first determine if the solenoid is being
activated by the trip finger. If it is
{Continuwed on page 104)
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tions in the u.h.f. range has brought
with it many “growing pains” for
the TV set owner. Some antennas work
well in one area, others work better
for another location. Should we use
round lead-in wire or wire of the oval

THE licensing of many new TV sta-

cross section? Many such questions
arise as a community learns to live
with its new u.h.f. station.

This article covers an easily-built

The author’s antenna for u.h.f. reception on channel 43.

antenna that has helped improve re-
ception for TV set owners who were
about to conclude that their sets or
converters just didn't work for u.h.f.
reception. There is nothing new or
original about the basic design used.
It's a collinear array, the same de-
sign as used by amateur radio oper-
ators for many years. The only
things that have been done to adapt
this simple design for u.h.f. television

Mechanical details for building receiving antenna for the u.h.f. television bands.
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Details on four collinear arrays for
channels14-30,31-47,48-64and 65-83.

Antennas may be built in an evening.

use is to determine the proper ele-
ment lengths and spacings and mount
the antenna for horizontal polariza-
tion.

The antenna shown in the pho-
tograph is specially cut for channel
43, but, using the dimensions shown
in the chart, antennas can be con-
structed which will cover the u.h.f.
channels as indicated. Four anten-
nas are listed and they are so spaced
throughout the u.h.f. television spec-
trum that they will give adequate
coverage for the entire band. The an-
tennas are broadbanded enough to
cover more than the seventeen chan-
nels assigned to each of the antennas
A, B, C, and D. Choose the one
which comes closest to the channel of
the u.h.f. station in your area and it
should help you achieve reception
equal to or better than that obtained
by your neighbors. It's always a
source of pride to say, "I built it my-
self,” so here is how you can build
yourself a good u.h.f. antenna in a
single evening.

Constructing the antenna requires
few tools, a small amount of ma-
terial, and not much time. The ele-
ments can be made from %” alumi-
num welding rod or 3%” diameter
aluminum tubing. (Either size seems
to work equally well; the larger
diameter makes the antenna a little
more broadbanded.) Cut them to
length as shown in the diagram,
four driven elements and four re-
flectors. Flatten one end of each
element about 1” in from the end
and drill two holes as shown, using a
#29 drill. Make four insulator strips
from fiber, or preferably polystyrene,
as shown. Two wooden spacers are
required to separate the driven ele-
ments from the reflectors. After two
assemblies consisting of two driven
elements and two reflectors each are

(Continued on page 143)
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H. B. MASSIE

Field Engr., Stewart-Warner Electric

Fig. 1. Rear view of the Stewart.:Warner 9340 series TV chassis.

LL THE 1954 Stewart-Warner tele-
A vision receivers incorporate the
“Thunderbolt” chassis that will be
used with 21-inch, 24-inch, and 27-inch
picture tubes. There are two basic
chassis: one incorporates a turret-type
v.h.f. tuner which can be adapted to
u.h.f. by inserting a set of strips in the
tuner for the particular u.h.f. channel
involved, the other utilizes an all-
channel turret-type tuner and addi-
tional new circuitry. The latter chas-
sis, the 9340 series, containing a 21-
inch picture tube, will be discussed.
All the “Thunderbolt” chassis incor-
porate many new features which sim-
plify servicing, such as the positioning
of receiving tubes on the chassis to
allow for easy replacement. (See Fig.
1.) Also, plug-type connections are
used for the flyback transformer and
deflection yoke so that they can be
replaced without the use of a solder-
ing iron or removing the chassis from
the cabinet. A special-type chassis
bracket is used which allows for easy
removal of the chassis from the cab-
inet as well as allowing the chassis
to be turned upside down for servic-
ing. (See Fig. 2.)

Tuner

The all-channel turret-type tuner
furnished with the 9340 series sets is
of the latest design, and is capable of
tuning all standard television channels
in the v.h.f. and u.hf. range from
channels 2 to 83. It consists of two
separate chassis joined together as a
unit. The front section tunes the u.h.f.
stations, channels 14 to 83, and incor-
porates two preselector stages, a 6AF4
or 6T4 tube as the oscillator, and a
IN82 crystal as the mixer. The rear
section performs a dual function in
that it tunes all the v.h.f. stations, and

MARCH, 1954

Another complete analysis of a popular 1954 TV set

including the schematic diagram and alignment data.

operates as a 41-mc. i.f. amplifier when
the receiver is tuned to any u.h.f,
channel. It incorporates a 6BZ7 or
6BQ7A tube as a cascoded r.f. ampli-
fier for v.h.f. operation and as a 41-mc.
i.f. amplifier for u.h.f., and a 6U8 as
the oscillator-mixer. In the u.h.f. po-
sition, the oscillator section of the 6U8
tube is rendered inoperative.

Fine tuning of both the v.h.f. and
u.h.f. channels is performed by the
same control. The shaft of the fine
tuning control rotates two separate
pieces of dielectric material simultane-
ously between two separate sets of
condenser plates, one set connected to
the u.h.f. and the other to the v.h.f.
oscillator tank circuits. The front-

Fig. 2. The special chassis bracket on
Stewart-Warner’'s TV sets makes re-
moval from the cabinet very simple.

www americanradiohistorv com

panel oscillator adjustment is merely
a screw adjustment similar to that
used in many v.h.f. turret-type tuners.
The adjustment tool should be a non-
metallic screwdriver at least 9 inches
long, so it can make contact with the
v.h.f. oscillator slug which is located
in back of the u.h.f. section.

The selection of a u.h.. channel is
accomplished in a dual manner. Rota-
tion of the u.h.f. turret, which is ac-
complished by turning the middle knob,
sets into position a coil assembly that
can be tuned through a range of 10
channels with the front knob. Eight
different coil assemblies are used and
they are easily removed for replace-
ment. There are nine settings of the
u.h.f. turret, one of which is blank,
containing no coil assembly. For v.h.f.
operation, the u.h.f. turret is placed in
the blank position.

The u.h.f. signal entering the tuner
is first fed through a high-pass filter,
consisting of condensers 402A and 402B
and inductances 403 and 404, which at-
tenuates all frequencies below 470 mec.
See Fig. 4. It is then coupled to the
first preselector circuit, which consists
of a coil connected between terminal
“F” and a condenser plate.

From here the signal is coupled
through condenser 406 to the second
preselector stage which consists of a
coil connected between terminal “H”
and a condenser plate. One condenser
plate is common to both preselector
stages and is grounded through termi-
nal *“G.” These preselector coils and

(Continued on page 62)
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VIDEO |. F. ALIGNMENT

SIGNAL GENERATOR
STEP | —

OUTPUT

Same as above I Same as above i Same as above
|

11 | Same as above | Same as above | Same as above |

| |
|

Same as above

FREQUENCY ' CONNECT TO INDICATOR Seu Lol — REMARKS
1 45 me., 10me. | Pinl of V; Oscilloscope | Pin2of V, Primary and second- | Short antenna ter-
| sweep. or/and a ary of 3rd i.f. trans- | minals together.
42 mc. and 45 = Output of V.T.V.M. former for maxi- | Sweep generator out-
mc. markers sweep gener- through a mum, with even | put at detector
' ator (loosely 10,000-0hm plateau between should be 1 volt
| coupled) resistor markers. Connect maximum.
a detuning clip to | Place 1000 uufd. con-
| pin 5of V. denser across oscil-
l loscope terminals.
2 45 mc., 10 mec. | Pin 1 of \'A Same as above | Same as above Prxma.ry and second~ Remove detuning
| sweep. through a | ary of 2nd i.f. trans-| clip. Connect nega-
100- uufd. former for maxi- ‘ tive terminal of 3-
condenser. mum—with even volt bias battery to
42 mc., 43.5 | Output of plateau between [ a.g.c. line at point
mc., and 44.9 sweep gener- markers. 43.5 mc. D" (Fig. 3) on i.f.
mc. markers. ator (loosely marker in center. | strip, positive side.
coupled) l to chassis.
3 | 41.25 mc. Pm 1 ofV, Same as above | Same as above | Sound i.f. trap for | Disconnect a.g.c.
unmodulated | minimum bias battery.
4 | 47.75 mc. Pin 1 of V, ‘ Same as above | Same as above | Adjacent sound i.f.
unmodulated trap for minimum
5 | 45 me., 10 mc. | Pin 1 of V, Same as above Sa.me as above | 2nd i.f. grid coil and Reconnect a.g.c. bias
sweep. Ist i.f. plate coil | battery as in step 2.
42.5 mc. and Qutput of | for maximum with |
44.5 mc. sweep gener- even plateau be-
markers ator (loosely tween markers
| coupled)
6 | 39.75 mc. ' Top of raised Same as above | Same as above | Adjacent picture i.f. | Disconnect a.g.c.
unmodulated | tube shield trap for minimum | bias battery.
| on Vis
7 | 45mc., 10 mc. | Top of raised | Same as above | Same as above | lst i.f. grid coil and | Reconnect a.g.c. bias
sweep tube shield converter plate coil battery as in step 2.
on Vi, (458, see Fig. 5) for
curve below:
| LA FE BN
st
: T
0 L%
st 430
-
SOUND ALIGNMENT
8 | 4.5 mec. Pin 2 of V, V.T.V.M. Pin 11 of pic- | Sound trap, coil 49, | Set contrast control
unmodulated through a ture tube | for minimum to maximum
000- pufd. through high- counter-clockwise.
condenser frequency | Remove one of 6CB6
probe ordetec-| i.f. tubes.
tor network
| shown in Fig. 8
9 | Same as above [ Same as above | Same as above | Pin 2 of V.. Top of transformer | Reinsert 6CB6 tube.
[ through a 158 for maximum |
10,000-chm
resistor, using |
negative meter|
lead. Positive |
[ ‘ | lead to ground I
10 Same as above | Bottom of trans-

former 158 for
| maximum

Transformer 153 for
maximum

12 | Same as above | Same as above Same as above |

Table 1. Condensed alignment procedure for the
Stewart:-Warner 9340 TV chassis. Before align.
ment. cut out the r.f. oscillator by setting the tuner
to an inoperative channel and placing a piece
of tape over the first two tuner drum contacts.

Junctnon of two
series 68,000
ohm resistors
from pin 2
of VUA to
ground.

Positive meter
lead to junc-

tion of resistor|

161 and con-
denser 162

| 68,000 ohm resistors
are added to V4,
circuit for align-
raent only.

Top of transformer
158 for zero between
a positive and a
negative peak

1

|
[

MARCH, 1954
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Fig. 4. Schematic diagram of the 82-channel turret tuner. furnished with
the 9340 series Stewart-Warner TV chassis, shown set on a v.h.f. channel.

condenser plates are mounted on a
single form and are tunable through
a range of 10 channels. Selection of
any one channel is effected by varying
the amount of dielectric between the
condenser plates. Additional tuning for
alignment purposes is accomplished by
adjusting condensers 405 and 408, and
by either compressing or expanding the
preselector coils.

A 6AF4 tube is operated as the u.h.f.
oscillator, and its tank circuit consists
of two condenser plates and a coil con-
nected to each plate. These are mounted

on the same form as the preselector
coils and form a complete coil assembly
which is tunable through a range of
10 channels in the same way as the
oscillator. In addition, the frequency
range of fine tuning on all u.h.f. chan-
nels is approximately 2 to 3 mc.
Auxiliary fine tuning is accomplished
by adjusting a metal slug between the
oscillator-condenser plates on the coil
form. On some tuners, auxiliary fine
tuning is performed by a screw mount-
ed on the face of the u.h.f. drum, which
varies the capacity between the oscil-

Fig. 5. Top view of the 82.channel turret tuner showing the major parts.
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lator plate and ground. On other tuners
this auxiliary fine tuning screw is
mounted on the coil form. Adjustment
of this screw changes the capacity be-
tween the oscillator condenser plates.
As before, additional tuning, for align-
ment purposes only, ‘can be accom-
plished by either compressing or ex-
panding the oscillator coils.

The output of the oscillator is
capacitively coupled to the second
preselector coil. The coupling is in
the form of a short piece of wire, one
end of which is close to one of the
oscillator condenser plates while the
other end is close to the second pre-
selector plate. Note that no physical
contact is made with either plate.

The oscillator frequency and u.h.f.
signal are then fed to a 1N82 crystal,
410, operating as a u.h.f. mixer. This
action produces the desired i.f. fre-
quency of 41 me. which is fed through
a coaxial cable to the primary of
transformer 421 which is mounted on
a 41-mc. contact board. This board
maintains electrical contact in the cir-
cuit of the 6BZ7 and 6U8 only when
the tuner is set for u.h.f. operation,
and is switched in by a cam action on
the rear of the u.h.f. drum which, at
the same time, breaks contact between
the v.h.f. drum and its associated cir-
cuit. The secondary of transformer 421
is connected to the input circuit of the
6BZ7 tube, which is now operating as a
41-mc. amplifier. The 6BZ7 tube is a
dual triode, and is connected in the cir-
cuit as a direct-coupled, grounded-grid
amplifier. Transformer 438 couples the
output from the plate (pin 1) of the
6BZ7 to the grid input of the pentode
section of the 6U8 tube, which operates
as a 41-mc. amplifier during u.h.f. oper-
ation. Transformers 421 and 438 and
coil 440 are all mounted on the 41-mc.
contact board. Note that in u.h.f. op-
eration, terminal V3 on the 41-mc. con-
tact board is left open, removing plate
voltage from the triode section of the
6U8 tube, which makes this section of
the tube inoperative. Signal output
from the 6U8 is coupled through the
plate coil, 458, to a coaxial socket on
the tuner and then fed to the receiver’s
i.f. amplifiers.

For v.h.f. channel selection, the
w.h.f. turret must be rotated until the
blank setting is detented into position.
This occurs when the middle knob
shows the letters “v.h.f.” in an upright
position or when the flat of the middle
shaft is in its uppermost position. With
the drum in this position, there is no
connection to the u.h.f. drum, which
makes the u.h.f. oscillator inoperative.
At this time the 41-me. contact board
is switched out of the circuit, and the
v.h.f. drum is placed into operation.
The desired v.h.f. channel selection is
now brought about by turning the
front knob which rotates the v.h.f.
drum. This drum contains two sets of
easily removable coil assemblies for
each v.h.f. channel.

In v.h.f. operation, the antenna sig-
nal is first fed to a 41-mc. trap net-
work, 416, which is tunable from the

(Continued on page 176)
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Details on a new wide-range transducer, with augmented

cardioid characteristics, for use in broadcast work.

sure-operated type dynamic micro-

phone, i.e., wider range response,
greater sensitivity, and extreme rug-
gedness, are available in a cardioid
microphone—the new Electro-Voice
Model 666.*

Despite the overwhelming superior-
ity of the dynamic type in all of the
aforementioned categories, in the im-
portant field of unidirectional design,
up to now engineers have not been
able to use it for wide-range appli-
cations. This new development in the
unidirectional field extends the high-
frequency response, permits elimina-
tion of ribbons, and does not have a
characteristic boominess in the high
bass region, caused by the proximity
effect, when used close to the sound
source. In the field of microphone de-
sign, the successful application of the
dynamic principle to a microphone of
outstanding characteristics is a truly
major advance.

It is highly advantageous to have a
unidirectional or cardioid pickup pat-
tern in a microphone. In broadcast
work it is generally desirable to ex-
clude audience sounds and other noise
not originating from the performers.
It is also helpful if vocalists, with their
respective microphones, can be placed
near or in front of the orchestra with
minimum orchestral pickup to confuse
balance and sometimes override the
singer. A directional microphone also
prevents undue reverberation caused
by reflected sound impinging from
walls and reflective surfaces not a part
of the performing area.

It is also necessary, in telecasting, to
exclude the sounds caused by the
movements of camera crews and noisy
equipment. The preservation of an in-
timate quality in speech despite a fair-
ly distant microphone position, out of
the camera’s range, can be achieved

MARCH, 1954

NOW, all the advantages of a pres-

HOWARD SOUTHER & LOUIS R. BURROUGHS

Electro-Voice, Inc.

Fig. 1.

only by a directional microphone. Fur-
ther, rapid movement of a ribbon mi-
crophone can cause deformation or fail-
ure of the fragile ribbon. I'ncreased rib-
bon sag can, in some cases, decrease
the response resulting in non-uniform
operation between microphones of the
same model. Most essential, the devel-
opment described herein presents ade-
quate and uniform cardioid action
throughout the entire range. In the
region below 150 cps and above 4 kc.,
the improvement in the Model 666 is
particularly moticeable and important
because unwanted noise exists in the
extreme bass region. Also, the ear is
sensitive to the higher frequencies in
speech, dolly squeaks, audience move-
ments, and other extraneous noise to
be found in the last two octaves.

Because of these new and stringent
demands on microphone performance,
it was obvious that the industry need-
ed a lightweight, rugged microphone
which could provide high and uniform
front-to-back discrimination. Simplic-
ity of design was also required to pro-
vide stable operation. Susceptibility
to shock and wind noise had to be
reduced and the size had to be small to
eliminate shadows and make the mi-
crophone as unobtrusive as possible. A
microphone which meets these require-
ments will be described.

®* Patent Pending

The new Electro-Voice
Model 666 in the special shock
absorber unit for boom work, A
desk stand is also available.

Design and Operation
The Model 666 is T%2" long, 13%" at its
largest diameter and 1” at its smallest
diameter. The microphone is supplied
with an integrated blast filter and
magnetic shield and weighs only 11
ounces. Accessories for use with this

model include a small, heavy cast
stand and an inconspicuous shock
mount for boom work.

The output level of the microphone
is —57 db below 1 milliwatt operating
in a sound field of 10 dynes/ cm.z. Out-
put impedances are available at 50,
150, and 250 ohms with a matching
strap provided internally in the barrel
of the unit.

The frequency response range, Fig.
2, is substantially uniform throughout
the entire spectrum. The front-to-back
signal discrimination is no less than
14 db at any frequency and averages
25 db throughout the spectrum in the
back hemisphere.

The shape of the microphone, Fig. 1,
is the result of fundamental function-
ality. The two tubes extending from
the rear of the head cavity include
sound entrances. These sound en-
trances, in combination with the open-
ings directly behind the diaphragm,
form part of three separate acoustic
paths, all of different lengths. Each
path is carefully calculated to pass
sound over only that part of the spec-

(Continued on page 150)

Fig. 2, Frequency response of the Model 666. See text for discussion of response.
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By JOHN K. FRIEBORN

How systematic is your troubleshooting? Review the

techniques described here for better TV servicing.

trying to outthink an Ultravision

Model 2020 with a purple sham-
rock on the rear chassis apron and
does it show people with short legs
and long heads? Replace the vertical
amplifier tube and/or Cs."”

This service hint may be valuable
to you unless the only Ultravision
Model 2020 that ever tried to get the
best of you had a green shamrock and
showed people with long legs and flat
heads.

You say you want something that
you can use a bit more often? How
about this? “If the sound produced
by a given receiver is all right, but
there is something wrong with the
picture, then the trouble is in one of
the parts of the receiver which affect
the picture but not the sound.”

Too general, you say, and it doesn’t
tell you what to do? That isn't the
half of it; sometimes such *“obvious”
statements are, from a practical point
of view, not even true and television
receiver troubles are not where they
should be,

Both of the types of information
mentioned do have their uses, of
course., Sometimes the specific cure
does refer to the receiver and trouble
you have—or it can be applied to an-
other receiver if you know enough to
make the necessary changes. As for
the general suggestions, they may be
all you have to start with. Of course,
going beyond them does require you
to know how they apply to the par-
ticular receiver with which you are
dealing.

Fortunately, there are many other
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“IS THE television receiver you are

methods known to service technicians
which can be used to find many differ-
ent troubles in almost any type of re-
ceiver; this article will describe some
of them.

Most—if not all—of the available
techniques for finding troubles in tele-
vision receivers can be divided into
three types: 1. interpreting symptoms
and tracing the functioning of the re-
ceiver to localize the trouble logically;
2. checking for particular faults which
are known to occur frequently; and 3.
checking components and adjustments
which are easy to check.

Logical tracing of the receiver's
functioning begins, of course, with ob-
servation of the symptoms. First,
though, have the set-owner turn the
set on, adjust it, and show you what is
wrong with it. The fault may be in his
(or her) methods. This also will avoid
looking for the wrong trouble.

Sound Section

With one exception, the sound-pro-
ducing functions of a television re-
ceiver are practically identical with
those of an FM receiver. In addition,
a TV receciver must separate the video
signal from the sound. When it does
not do so completely, we have the well-
known video buzz, one of the most an-
noying troubles to the set-owner and
often one of the hardest for the serv-
ice technician to find. Actual direct
function-tracing in this case is difficult.
The best approach is to check each
point in the circuit where the fault
could be, since there are not very many
of them.

First, check the sound i.f. tuned cir-
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cuits by adjusting them to reduce the
buzz. If no improvement is produced
by manipulating a particular trimmer,
return it to its original position. Sec-
ond, in an intercarrier receiver, check
the video i.f. tuned circuits which are
intended to reduce the amplitude of
the sound signal entering the video de-
tector. (This requires specific knowl-
edge of the receiver’s i.f. alignment.)
Third, also in an intercarrier receiver,
if the sound is separated from the
video signal after one or more stages
of video (not video i.f.) amplification,
check on the possibility of cross mod-
ulation in a video stage because of a
weak tube, improper bias, or overload-
ing. Fourth, in any receiver, if the buzz
is most noticeable with a strong sighal,
check the possibility that the mixer
tube is drawing grid current, thus
offering a varying load which fre-
quency modulates the oscillator. The
cure is either to reduce the signal input
to the mixer or rewire the circuit to
apply a.g.c. bias to its grid. If nothing
suggested here does any good, the serv-
ice technician may console himself—
though not his customer—with the
thought that many intercarrier receiv-
ers of a couple of years ago had a buzz
“built-in.” The seat of the trouble was
a distorting video stage as mcntioned
in the third suggestion. The cure re-
quires redesign of the receiver, with
the sound take-off immediately after
the video detector and an additional
sound i.f. stage.

Picture Section

In dealing with picture faults, the
first step is the hardest: determining
exactly which function is not correct.
We must recall just what functions are
required to produce the picture and
examine each one separately. Those
functions are: 1. light production,
2. focusing, 3. beam modulation, 4. ver-
tical deflection, 5. horizontal deflection,
6. vertical synchronizing, and 7. hori-
2ontal synchronizing.

If the screen is dark or less bright
than normal, the trouble is one of the
following: heater voltage low or ab-
sent, cathode worn, ion trap magnet
misadjusted, improper electrode volt-
age (grid bias and first-anode poten-
tials are possibilities as well as the
high voltage), phosphor worn, or other
picture tube fault such as loose con-
nection in base.

To check focusing note the width
of the scanning lines. They should be
as narrow as possible and well-separat-
ed from each other, over as much of
the-area of the screen as possible. In-
adequate focusing may be due to im-
proper adjustment of ion trap magnet,
improper position of focus coil or mag-
net, or (in case of focus coil) faulty
focus-control, current- or voltage-di-
viding network.

Beam-modulation faults, indicating
improper video signal delivered to the
picture tube grid-cathode circuit, are
of many different types. “Snow,” in-
terference, “ringing,” and lack of sig-
nal are the principal defects.

“Snow” usually is said to be caused
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by a weak signal, but it would be more
accurate to say that a weak signal does
not override the “snow,” whiech is al-
ways prescnt but not visible in the
presence of a strong signal. If the sig-
nal actually is not weak, the fault may
be in the antenna system (insufficient
gain, loose connection), or in the r.f.
scetion of the receiver (lcose connee-
tions, corroded contacts, weak tuhes,
improper voltages).

A rcgular pattern superimposed upon
the picture indicates an interfering
signal. Some clue to the source usually
can be obtained by computing the fre-
quency of the interference. If hori-
zontal bars are produced, multiply one-
half the number of bars {(dark and
light), from the top of the picture to
the bottom, by 60 cyeles. In Fig. 1, two
bars are present, so that interference
is due to a 60-cycle signal (in this case,
hum in the video amplifier or picture-
tube circuit). If the bars are vertical
or diagonal, multiply one-half the num-
ber of bars by 15,750 cycles. The pat-
tern shown in Fig. 2 contains about
120 bars, allowing for the entire width
of the screen (Fig. 2 shows only part of
the screen) and the horizontal retrace,
and the interfering signal is about 1
me. This effect could be produced
either by a 1-mc. signal injected into
the video amplificr, or a signal 1 mec.
more or less than the video carrier fre-
quency injected into the r.f. or video
i.f. sections.

The pattern in Fig. 5 is not caused
by an external interfering signal. Note
that the bars are not straight and do
not cover the entire screen. This effect
is caused by “ringing”-—oscillation, pos-
sibly in the video amplifier, but usu-
ally in the video i.f.

A uscful technique for diagnosis of
faults in the receiver's response to
vidco signals is to draw (or imagine
that you have drawn) a picture of the
waveshape which would produce a por-
tion of one line as it appears on the
screen and as it should appear. (See
Fig. 3.) Poor response to either high or
low frequencies may be due to mis-
alignment of the video i.f. amplifier or
to faulty components in the video am-
plificr. Poor low-frequency response
can be further localized by noticing the
effect of manipulating the fine tuning
control. If no setting of the control
gives adcquate low-frequency response,
the fault is in the vidco amplifier. Poor
high-frequency response cannot be lo-
calized so casily, but usually it is due
to i.f. misalignment.

One case of variation in light on the
screen is not caused by a grid-cathode
signal in the picture-tube cirecuit at all.
(See Fig. 6.) This is due to *ringing”
in the horizontal deflection circuit,
causing each line to be folded back
upon itsclf. (See Fig. 4.)

Most vertical and horizontal deflec-
tion faults, causing insufficient size or
nonlinearity, produce easily recogniz-
able effects on the picture. On the
other hand, it may be difficult to tell
whether certain other faults are in the
deflection section or in the synchroniz-
ing section of the reeciver. Faults in
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Fig. 1. Patiern produced on TV screen
by 60-cycle hum interference in video.

cither one may cause vertical “rolling”
or horizontal “tearing.” The test is to
adjust the hold control very carefully
and note the effect. If the picture can
be brought into proper synchroniza-
tion, even momentarily, without going
to either extreme of the control's
range, the frequency-controlling parts
of the deflection circuit are OK and
the trouble is in the synchronizing cir-
cuits.

Checking the Stage

When a fault has been isolated to a
section of the receiver, the faulty
stage can be found by signal tracing or
signal injection. The most adequate
signal tracer for the deflection and
synchronizing stages—and even for the
video amplifier—is an oscilloscope. For
other stages, suitable voltmeters and
signal genecrators can be used. At two
points in the receiver, the faulty stage
cannot be found by simple stage-to-
stage tracing: the mixer and oscillator,
and the horizontal a.f.c. circuit. In both
cases, two inputs are required to pro-
duce the proper single output.

Oscillation of the oscillator can be
verified by measuring the developed
grid bias in receivers where a test
point is provided. If the measurement
is made without the benefit of a spe-
cial test point, precautions must be
taken so that the loading effect of the
meter will not disturb the functioning
of the oscillator. Such a measurement
in any case tells nothing about the fre-
quency of oscillation. The frequency
may be checked with a frequency
meter if available or the functioning of
the receiver may be observed using a
substitute signal from a signal gener-
ator.

The faulty component within a stage

Fig. 5. “Ringing” Interference is caused
by oscillation in video if. amplifier.
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Fig. 2. One-megacycle interference pro-
duces this beat pattern on picture tube.
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Fig. 3. Matching the appearance of a
picture line on the CRT with the tyYpe
of signal waveform that produces it.

TIME

DEFLECTION CURRENT

Fig. 4. Horizontal deflection waveform
producing vertical lines as in Fig. 6.

can be found by the direct and indirect
methods common in troubleshooting:
tube replacement, voltage and resist-
ance measurements, condenser bridg-
ing, ete.

The systematic method described for
localizing the trouble to a section, to a
stage, then to a component, sounds

{Continued on page 149)

Fig. 6. Vertical white lines caused by
oscillation in horizontal sweep circuit.
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Bench consultations. group
instruction, and lectures
yield advanced TV training.

keeps records on employee “turn-

over,” is aware of the “fluidity” of
his shop force, particularly his field
men. In a general way, he is also
aware of the fact that the staff needs
training. In some of the larger shops
time may be set aside during which
training sessions are held. It is the ex-
ceptional owner, however, who has any
realization of how much such training
periods cost him or, alternately, how
much the lack of such formal training
costs him in lost time and inefficient
servicing.

Unfortunately this is not a problem
that the shop owner can take or leave
alone. In this respect it is like public
relations, The shop owner cannot de-
cide whether he will or won't have a
public relations program. He has one.
His only decision is whether it will be
good or bad. The same is true of ‘rain-
ing. Whether or not it is recognized,
every shop owner has a training pro-
gram. Any owner or shop foreman
who is called to confer with a bench
man on a probiem set is spending time
and money in training. When several
men are in a discussion, during work-
ing hours, over a “dog,” the shop
owner has just spent money in train-
ing. When a repaired set bounces,
some of the money spent in making it
good can be charged to training if that
is any satisfaction to the shop owner.
If you are in the radio and TV servic-
ing business, you are also in the train-
ing business whether you know it or
not and whether you want to be or not.

If the training challenge is to be
met properly, it must be met on two
fronts—the industry front and the in-
dividual front. Let's consider the in-
dustry side first. Perhaps few busy
people in the service game realize the
extent to which training programs
have grown within the electronics in-
dustry in general. Consider the phe-
nomenal growth of the organizations
supplying service information. Actual-
ly, these are “training aids” and the
demand for them and the “how-to-do-
it” books has increased to an unbe-
lievable extent since the old radio

1)

ANY owner of a service shop, if he

J. H. HAZLEHURST

Business Consultant

Do you have an efficient training program for the

radio and TV service technicians in your shop? If

not, you stand a chance of losing your key men.

days., The correspondence and home
study schools have increased in size
and number., Schools with residence
courses are still jammed with students.
Every manufacturer has field men who
put on training meetings covering
everything from antennas to test in-
struments, Most of these are excel-
lent, but the overlap in material is
very great., If a shop owner took on
all these programs, his men would
never be at the bench or out making
home calls. It is no wonder, then,
that the practical shop man looks with
a chilly eye on the eager beaver who
wants him to have his men attend a
hot meeting, say, by a tube manufac-
turer.

The fact is that the training aspect
of the servicing field is in the same
state as the manufacturing branch of
the industry in the days when some
wanted to scan from left to right and
some from right to left, and everyone
had his own notion of the proper num-
ber of lines per frame and frames per
second. The solution to that problem
was the NTSC. It is my opinion that
the solution to at least a great part of
the current training rat race lies in an
analogous mechanism for the service
field,

Logically, this should be spearheaded
by the national associations in the
service industry. It is doubtful, though,
if this is a practical answer at the
present time owing to the fact that
these associations do not have the full
backing of the service shops of this
country, nor do they have the funds
to undertake such an enterprise. The
greatest weakness of the servicing in-
dustry is that it has not yet developed
the leadership necessary to make it an
integrated segment of the industry
that is both wvocal and intelligently
powerful. Certainly, the leadership is
there somewhere, and in time it will

pAL A aricanradiabicton  aop

assert itself, but meanwhile, it is prob-
ably going to be up to the manufac-
turers to supply the needed unification
and streamlining of the welter of train-
ing efforts now being made. While
this may not be the manufacturer's
responsibility, it would be to his ad-
vantage to do it. Many a manufactur-
er has discovered that while it is not
his responsibility to do sales training
at the retail level, it nevertheless pays
off in increased profits.

Much has been said about service
charges being high. At the same time,
shop owners generally are not getting
wealthy. 1t is very possible that a
disproportionate share of the service
dollar goes to cover inadequate, faulty,
or uneconomical training. If so, a
solution to the problem would be re-
flected in increased profits to service
shops, manufacturers, and might even
benefit the public in lowered charges.
Certainly there are enough dollars be-
ing spent in the service field today to
pay the costs of such a study and
undertaking.

This, then, is the problem of the in-
dustry at large, and I believe that the
industry will eventually recognize it,
Meanwhile, the individual shop has
its own job to do. Each shop is an
individual enterprise with its own
characteristics and no pat formula can
be set up to fit them all. There are
basic principles, though, that must be
recognized as fitting all shops from
the largest to the smallest. The first
is to realize that training programs
are probably here to stay. A shop
owner must acknowledge the fact that
he must provide some form of train-
ing and then try to make it a con-
trolled item. He must study the train-
ing tools available in his area, pick out
those with the least overlap and the
least amount of specialized commercial

(Continued on page 172)
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good example of a communications-

type receiver of high periormance
and rugged dependability. It has been
designed to fill the needs of many
varied classes, from the amateur and
short-wave listener to the many com-
mercial services and civil defense
groups. Eight miniature type tubes
plus rectifier are utilized in a modern
superheterodyne circuit with a con-
tinuous frequency coverage of 540 kc.
to 40 mc. Both voice and radioteleg-
raphy reception are provided to
permit world-wide coverage over the
entire range. The complete frequency
coverage of the NC-88 is separated
into four bands, with the entire main
tuning dial and the 10, 11, 15, 20, 40,
and 80 meter amateur bands on the
bandspread dial calibrated directly in
megacycles. A logging scale on the
bandspread dial permits relative cali-
bration of bandspread tuning any-
where within the range of the receiver,
while clear markings on both dials, in-
cluding location of the new civil de-
fense frequencies, contribute to ease
of operation.

A phono jack has been installed on

'I'HE new National Model NC-88 is a

o
AN,

\\\\\\\ ' = .\f

Front panel view of the new National

Model NC-88 communications receiver which offers
continuous coverage in four overlapping bands.

Details on a receiver of good performance and rugged

dependability which covers all bands 540 kc. to 40 mc.

the rear of the chassis to accommo-
date most types of record players in
use today, permitting the receiver to
be used for music reproduction. Audio
is delivered to the built-in loudspeaker,
while a two-position tone switch gives
the listener his choice of crisp treble
or rich bass response. The declayed
automatic gain control circuit com-
pensates for fluctuations in the
strength of the received signal due to

atmospheric conditions, ete., while an
cxtremely effective automatic noise
limiter circuit provides maximum sup-
pression of most types of objectionable
noise.

Audio output is provided by the
built-in five-inch permanent magnet
loudspeaker or at the headphone jack
located on the front panel. The head-
phone load impedance is not critical,

(Continned on page 148)

Schematic diagram of the National Model NC.88 communications receiver for amateur, s.w., commercial, and civil defense use.
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FUNDAMENTALS OF

MILTON S. KIVER
Pres., Televizion Communications lss#ltute

OLER forms one of the most inti

‘mate contacts in elUr everyday life
N —we wear colored clothes, we use
" colored objects, we live in colored
houses, and we eat colored food. Yet,
in spite of this close contact with color,
most people have only a casual knowl-
edge of the nature of color or of color
mixing. To the television technician,
color possesses added significance be-
cause of its application in color tele-
vision. Such terms as color primaries,
hue, saturation, chromaticity, and
luminance will be commonly used in
any description of a color television
receiver, both from the standpoint of
operation and of service. What do
these words mean? How do they tie in
with color television? These are some
of the questions the service technician
will be confronted with and now, while
the art is still young, is as good a time
as any to learn about them.

Let us start off with color primaries.
Anyone who has ever experimented
with projector lamps has discovered
that when different colored lights from
several projectors are combined, the
resultant color seen by an observer
will differ from the color of any of the
projected beams. Thus, for example,
yellow can be formed by combining red
and green light; white light ecan be
produced by combining red, green, and
blue. The color of the light formed
will appear to the eye as a complete
color and the eye will be unable to dis-
tinguish the various components of the
mixture that united to form the new
color.

This method of color formation is
illustrated in Fig. 1A. Two circles of
colored light are projected onto a
screen and positioned so that they
overlap to some extent. Within the
overlapping region, a new color will be
produced by the addition of color “A"
and color “B.” Where the circles of
light do not overlap, each light will re-
tain its original color. If a third circle
of light is added, as shown in Fig. 1B,
then a maximum of seven colors can
be obtained. These would be: color
“A” color “B,” color “C,” color “D"
(formed from “A" and “B"), color “E"
(formed from “A” and “C,"), color “F"’
(formed from “B” and “C”), and color
“G"” (formed from “A,” “B,” and “C")
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and each would differ from the
ther. In the arzas where the circles
of light overlapped, the eye would not
be able to distinguish each of the col-
ors forming the mixture, but instead
would see the final color produced.
Thus, color “A” and “B" would not ap-
pear to the eye as color “A'" and color
“B,” but as some new color which we
can call color “D.” The same would be
true of each of the other combinations.
The number of different colors that
can be formed by the use of three col-
ored lights, as shown in Fig. 1B, will
depend upon the colors chosen. Experi-
ence has indicated that the colors red,

EDITOR’S NOTE: Although color
television is a commercial reality. few
TV service technicians will hare the
oppartunily to install or work with sets
F for some time to come. In the meantime.
the service technician can ground him-
self thoroughly on the fundamentals of
the subject so as te be prepared when
calor TV scts become widely available,
This article is the first of a series that
will attempt to present all the lack-
ground neccssary for the servicing of
color TV rececivers, Actual schemalic
diagrams of color TV sets will be an-
alyzed when they become available and
onece the fundamentals of color TV have
been thoroughly covered. Of conrse.
other articles in Rapio & TELEVISION
News will present the latest advances
in color TV as they occur.

blue, and green, when combined with
each other in various proportions, will
produce a wider range (or gamut) of
colors than any other combination of
three colors. Note, however, that if we
used four different colors in our mix-
ing process, we could produce an even
greater number of different colors.

Fig. 1. (R) A new color is formed be-
tween color “A" and color "B as a re-
sult of mixing color “A” and color “B”.
(B) Adding three original colors. “A"",
“B”, and “C”, results in four new ones.

(a) (B
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With the addition of more and more
colors to our mixing scheme, the repro-
ducible range would widen somewhat.
Obviously, however, a line must be
drawn and the use of three colors has
been standardized. The three colors
chosen, red, green, and blue, are thus
referred to as the “primary” colors al-
though, as we shall see, the use of the
word primary has been widely misin-
terpreted to mean that red. green, and
blue will, in various combinations, re-
produce all colors. This is only in a
special instance.

The reason why three primaries were
chosen, in preference to say four, prob-
ably stems from the belief that the
eye behaves as though it contains three
sets of nerves, with each set of nerves
responsive to a different portion of the
visible spectrum. Thus, one set of
nerves has its greatest sensitivity in
the blue region; another set is most
sensitive in the green region; and the
third set is most sensitive to red.
Whether or not three sets of nerves
actually exist has never been absolute-
ly established. However, since the eye
reacts as though such a condition does
exist, it is reasonable to work on the
assumption that it does.

The theory which serves to explain
the ability of the human eye to dis-
tinguish various colors can also be em-
ployed to explain color blindness. In
the eyes of a color-blind person, all of
the color sensitive nerves or retinal
cones react in the same way to all
colors. Hence, when colored light is
viewed by these people, all three sets
of nerves are similarly stimulated and
the same result is obtained as though
equal amounts of red, green, and blue
light were intermixed. The color seen
would be white, or some intermediate
shade of grey. These people can dis-
tinguish between dark and light, but
no more.

There are also people whose retinal
cones differ sufficiently to see some of
the colors, but not all. These people
are known as partially color blind.
Perhaps the best known instance of
this is green and red color blindness.
In the eyes of these people green or
red appears grey. Fortunately, how-
ever, over 90 per-cent of the popula-
tion have normal vision, which means
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that thev are able 1o distinguish between all of the spec-
trum colors.
A diagram which is verv convenient to use for color mix-

ing is the tongue-shaped (or horseshoe-shaped) curve
shown in Fig. 2. (Another name for this curve is
chromaticity diagram.)

Around the perimeter of this curve are listed numbers
that range from 400 at rhe lower left-hand corner to 740
at the farthest point to the right. These figures represent
the wavelength of various spectrum colors in millimicrons.
Thus, purple (violet) extends from approximately 400 to
450, blue extends from 450 to 5300 millimicrons, green ex-
tends [rom 300 to 570 millimicrons, yellow extends from
570 to 590 millimicrons, orange extends from 590 to 610
millimicrons, and red extends from 610 to 740 millimicrons.

Any point not acrually on the solid-line curve hut within
the diagram represents not a pure spectrum color but
some mixture of spectrum colors. Since white is such a
mixture, it, too, lies within this diagram,; specifically, at
point “C.” 'This particular point was chosen at an inter-
national convention in England and is generally referred to
as “illuminant C.” Actually, of course, there is no specific
white light, since sunlight, skylight, and davlight ave all
forms of white light and yet the components of each differ
considerably. The color quality of a conventional black-
and-white television receiver tube is represented by some
point in the central region of the diagram about point "C."”

The chromaticity chart lends itself readily to color mix-
ing because a straight line joining any two points on the
curve will indicate all the different color variations that
can be obtained by combining these two colors additively,
Thus, consider a line drawn connecting points “R"” and “G”
representing certain shades of red and green respectively.
Sce Fig. 3. If there is more red light than green light, the
exact point representing the new color will lie on the line,
but be closer to “R’ than “G.” Point “"R!" might be such
a color. On the other hand. if a greater percentage of
green light is emiployved, the color will still lie on the line
connecting “R" and “'G,” but now, it will be closer to “G"
than "R.” Point “G!" might be such a color. This same
line of rcasoning can be carried out for any {wo colors on
the chart.

(On the screcn of a three-gun tyi-color picture tube we
can carry out the same experiment by turning olf the blue
gun and permitting only the electron beams from the green
and red guns to reach the phosphor-dot secreen. As one
beam, say that from the rved gun, is made more intense,
the resultant color on the screen shifis closer to 1red. On
the other hand. if the red gun is turned down and the
green gun beam is turned up, the resultant color takes on
more and more of a greenish cast. \When both guns are
producing heams of cqual intensity, yellow will be seen.)

Point “C." in the central region of this diagran, is taken
to represent white or dayvlight. If we draw a line between
point "C" and any point around the curve, we have a mix-
ture of white light and a particular spectrum color. Thus,
in IFig. 4, a line connects point “C” and green at 545 mil-
limicrons (point “A”), indicating a mixture of white light
and spectrum green. If the amount of white light is zero,
then the pure spectrum green will be produced. As white
light is added, tire hue of the green changes and the point
representing this mixture mwoves along the line toward
point “C.” We might consider this as diluting the green,
causing it to become lighter and lighter.
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Fig. 2.
gram.

A chromaticity dia-
See text for details.

510

mof:

s20,

Fig. 3. The line drawn be-
tween points "R and “G”
passes through all the col-
ors that can be oblained
by mixing these two shades
eéo of the red and green hues.

T
9 GREENISH
YELLOW

520,

Fig. 4. When moving from
“A’” 10 "C"”. the green be-
comes less and less satu-
rated. or lighter in intensity,

YELLOWISH
GREEN

GREENISH
YELLOW
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(In a color tube, we dilute a solid
color, say green, by adding more red
and blue. The red and blue combines
with some of the green to form white,
thereby reducing the intensity or depth
of the green.)

It is possible to specify the satura-
tion of a color by its distance from
point “C." Thus, consider point “B” in
Fig. 4. This is half way between point
“C" and point “A" and repregents a
mixture of green diluted 50 per-cent
with white light. The saturation of the
green at point “B' is 50 per-cent. Had
the distance between point “C" and
point “B" been 75 per-cent of the total
distance between point “C" and point
“A)" we would have stated that the
saturation of the color at point “B”
was 75 per-cent. By moving point “B"
closer and closer to the spectrum
curve, its purity increases until it be-
comes 100 per-cent at the curve—point
“A." By moving point “B” closer to
point “C,” its saturation decreases. At
point “C,” the saturation is said to
be zero.

In connection with saturation, the
word hue is frequently heard. Hue
represents colors such as red, green,
orange, etc, It is associated with color
wavelength and when we label a cer-
tain color as green, or orange, or red,
we are specifying its hue. Thus, hue
refers to the basic color as it appears
to us, while saturation tells us how
deep the color is. If the color is highly
saturated we say that it is a deep
color, such as deep red, or deep green.
If it contains a considerable amount of
white light, we say it appears faded or
pale, as a faded red or a pale green.
Hue and saturation are psychological
terms representing the observer's im-
pression of a color and hence they can-
not be defined as precisely as wave-
length.

At the bottom end of the chromatic-
ity curve, on the line drawn from
deep blue to red, there is a series of
colors which are combinations of red
and blue in various proportions. These

range from bluish purple to purplish
red. It can be seen that this line com-
pletes the curve of Fig. 2. However,
this line should not be considered in
the same sense as the rest of the
curve, It does not contain any spec-
trum colors but only combinations ob-
tained from mixing spectrum colors.
Because of this, the region at the back
end of this tongue-shaped curve is
known as the region of non-spectral
colors. The boundaries of this region
are obtained by drawing dotted lines
from point “C” to red at 700 millimi-
crons and from point “C"” to blue at
450 millimicrons. The remainder of the
diagram above these dotted lines is
known as the region of spectral colors.
The entire diagram is known as the
domain of real colors.

One further term used in connection
with this diagram is complementary
color. Any two colors which can by
themselves form white are known as
complementary colors. Thus, in Fig.
5, the line connecting point “F” with
point “G" passes through point “C’
and hence, the colors at “F” and “G”
are said to be complementary to each
other.

We have previously seen that a line
drawn between two points represent-
ing two different colors contains all of
the combinations that can be derived
using those two colors. If, now, we
wish to determine what range or gam-
ut of colors can be obtained from any
three given colors (say “R,” “G,,” and
“B,”), we would draw connecting lines
to each of the colors. See Fig. 6. The
result is a triangle. We can produce
any color within this triangle by vari-
ous combinations of the three colors,
“RI,” "GI," and “B..”

The wavelengths of “R,,” “G,"” and
“B,” chosen for television fall near 610
millimicrons for the red, near 540 mil-
limicrons for the green, and near 470
millimicrons for the blue. These are
actually the values used for the tri-
angle drawn in Fig. 6 and by studying
this diagram you can see the extent of

the color range obtainable on a color
television receiver. Note that colors
not included within the triangle will
not be reproduced by any combination
of the three primary colors chosen.

This, of course, brings us back again
to the statement made previously, that
three primary colors cannot reproduce
all colors simply by adding the three
primary colors together. In color tele-
vision, of course, only those colors
which can be produced by adding the
primaries together can be considered,
this being the only practical approach
possible.

The choice of suitable primary colors
for television depends principally upon
what type of color phosphors can be
obtained for the receiver picture tube.
Originally it was felt that the color pic-
ture would be traced out on a black-
and-white screen and then the light
passed through a color filter to present
the observer with the ‘‘color” image.
This was the method employed in the
CBS system and in the early forms of
the RCA system. However, with the de-
velopment of a color tube, phosphors
are employed which emit colored light
directly, leading to a less cumbersome
system physically and a more efficient
system optically.

A considerable amount of research
work is being done on evolving phos-
phors which will provide as wide a
gamut of colors as possible. In recent
tubes, a willemite phosphor (Zn, SiO.:
Mn) was used for the green, a sulphide
phosphor (ZnS:Ag:MgQO) for the blue,
and a third phosphor, Zn; (PQO.):: Mn
for the red. These primaries provide a
fairly wide range of colors, as seen in
Fig. 6. By comparison, the area cov-
ered by printing inks is much smaller.
It may be that as the art advances, the
color range of the phosphors will be
extended, although the colors now ob-
tainable are wholly satisfactory.

When the NTSC system of color
television was under development, a
considerable amount of research was

(Continued on page 157)

30

Fig. 5. Colors "F” and “G”
will produce white when
mixed in proper proportions; 01
they are complementary.

% GREENISH

Fig. 6. Within the triangle
are the colors that can be
seen on a color TV screen.

COLOR GAMUT wiTh
NTSC PRIMARIES
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BUILDING A MULTIMETER

By ROBERT HILLIARD
Robert Hilliard Company

Build this compact, versatile test
instrument. A 0-1 ma. meter, with its

scale redrawn, is used for this unit.

ONSTRUCTION articles describing
c various sorts of multimeters have
been more plentiful than unique.
Generally these units consist of a low-
range milliammeter with a switching
system and multipliers which permit a
number of different functions to be
read on a single indicator.
. The circuit of the multitester to be
described is novel in several respects.
Among the unique features is resistor
R, in Fig. 1A. Its function will be dis-
cussed in some detail later in the arti-
cle. The a.c.-d.c. switching system is
rather unorthodox in that the input of
the bridge system is floating across the
meter in the d.c. position. Although
this does offer a shunt of several thou-
sand ohms across a 100-ohm meter cir-
cuit, its effect is negligible and the
savings offered by the resulting simpli-
fied switching arrangement are worth-
while.

The balance of the circuit consists of
a current-type ohmmeter in the E x 100
position and a voltage divider system
in the B x 1 position. Two current
scales are provided, one covering the
0-10 ma. range and the other the 0-100
ma, range. These two scales are suf-
ficient for most multimeter applica-
tions.

The four voltage ranges are provid-
ed by series multipliers in the positive
meter leg. All functions are selected
by a two-deck, non-shorting type, 11-
position wafer switch and the d.p.d.t.
a.c.-d.c. switch. The output is read di-
rectly across a 500-ohm line through
the 0 to 10 volt a.c. position and the db
scale. An external .25 pfd. condenser
is used if a d.c. component is present.

The components used in this circuit
were chosen for their ready availabil-
ity at most radio wholesale houses.
Stock values are used throughout and
most junk boxes will yield the bulk of
the items needed. Naturally the build-
er may have to series or parallel a
resistor or two to obtain exact values
but this is common practice and is en-
tirely acceptable in this construction.

The first step in assembling the mul-
timeter is to prepare the front panel
as shown in the photograph since all
parts are attached to it. The holes are
drilled for the components and the
template supplied with the 0-1 ma.
meter used to locate the meter cut-out.
If you already have the meter or have
obtained a surplus unit you will have
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Two views of the meter panel on which all component parts are mounted.

to make a template for your meter out
of paper.

When the holes are drilled and all
burrs removed, a coat of primer is ap-
plied followed by a coat or two of
enamel. Auto body gunmetal grey was
used in the author’s model. When com-
pletely dry, the surface was satin fin-
ished by rubbing it lightly with fine
steel wool. Rub in one direction only
for professional-looking results. The
switch plate decal was then positioned
over the holes provided in the panel.

Next, the meter was disassembled
and the new scale (Fig. 2) was ce-
mented in place on the reverse side of
the dial plate. This was done to pre-
serve the original scale for future
reconversion should the need arise.
The location of this scale is very im-
portant and this operation must be
periormed carefully.

When the face is mounted the meter
is re-assembled and installed in the

panel. The rest of the components are
now installed on the panel as indicated
in the left-hand photograph. The se-
lector switch is placed in the center
hole in such a way that its two stack
secrews rur laterally and the pole con-
nectors are on the right, as viewed
from the back. The a.c.-d.c. switch is
in the right-hand upper hole and the
rheostat is placed in the left-hand up-
per hole. The jacks are located in the
two 5/16” holes at the bottom.

After the parts have been mounted,
you are now ready to begin wiring.
Care should be taken to provide good
solder joints and to keep the leads
short and dressed. If a 5000-volt range
is employed, be sure to take the neces-
sary precautions regarding high-volt-
age insulation.

The battery leads consist of two
four-inch lengths of wire. One lead is
connected to the center post of the

(Continued on page 174)

Fig. 1. (A} Complete circuit dia-
gram of the multimeter. (B) Cir-
cuit for checking the exact resist-
ance of meter if data is lacking.

Ri—Sce text

R—10,000 ohm, Vs w, res. +19,

Rs—1000 ohm wirewound rheostat

R,—90.000 ohm, V3 w. res. =19

R;—400.000 ohm, Vo w. res. +i1%

Re—4.5 megohm, Va3 w. res. X1%

R—2200 ohm, 1 w. res. £5%

Ry—11 ohm, 1 w. res. 1% {shumt for 10 ma.
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scale) RO Z ZRO
Rg—1 ohm, 1 w. res. =19 (shumt for 100 ma. SELEC.mst SWiTCH I R.:-.?.u_
scale) -] [} [+] 000
Riw=—30 ohm. YV ». res. £1% [ ?l 3 . s 6789 00
§\—D.p.d.1. roggle switch
Ss—D.p. 11-pos. switch {Mallory 1321-L or
equivalent) JUNPER
By—3 volt battery {(two 1V volt flashlight cells *‘ 2
in series) ! -
M,—0-1 d.c. milliampere meter {either 3" or ! §
42" meter can be used) | =4
SR-SRy-SR3SR,—Full-wave meter rectifier, dry. 0~
disc type
71
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. Fig. 1. The transistor superregene-
" 1ative receiver with paris identified.

This small transistor receiver for model control features

negligible battery drain and is fairly easy to construct.

tured the interest of the electron-

ics fraternity quite like the intro-
duction of the transistor. Although
first announced in 1948, it was not
until very recently that reliable units
in large quantities were brought with-
in the reach of all of us. Today there
are perhaps 20 or 30 firms manufac-
turing both point contact and junction
types and their products are available
at almost any large radio supply store.
Surely this field of development is still
in its infancy and we can be certain
that the future will bring many new
types of transistors with characteris-
tics to meet the requirements of prac-
tically any application.

The recent issues of this and other
technical magazines have pretty well
covered the principles of operation of
the point contact type and the junc-
tion type transistors. However, most
of us feel that the best way to become
familiar with a new device is to in-
corporate it in something we build
ourselves, measure its characteristics,
and observe its performance. This
article will describe an interesting,
practical application of both types of
presently-available transistors.

My hobby, for a number of years,
has been building and flying radio-
controlled model airplanes. Many dif-
ferent types of radio receivers have
been used during this period. Each has
its good points and its bad features.
The requirements for this kind of
service are much the same as for any
really portable equipment. Light
72

NOTHING in recent years has cap-

weight, of course, is of prime impor-
tance, not only in the receiver itself
but particularly of the batteries re-
quired for operation. This is the same
as saying the current consumption
must be held to an absolute minimum
if reasonable life is to be obtained
with lightweight batteries. The sen-
sitivity must be as good as possible be-
cause usually an inefficient receiving
antenna must be used. The receiver
must be able to absorb a lot of me-
chanical punishment. You c¢an imagine
the shock to which this equipment is
subjected when a model plane dives
into the ground from several hundred
feet altitude under full throttle. Still,
a well constructed receiver in a prop-
erly designed mounting will survive
this sort of treatment. These require-
ments point very strongly toward

Fig. 2. Response of audio amplifier stages.
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SUPERREGENERATIVE

TRANSISTOR
RECEIVER

By

JOSEPH M. HUGHES
W9VHJ

what is perhaps the simplest type of
receiver, the superregenerative.

One of the most foolproof versions
of a superregenerative receiver for
model airplanes was described by
Howard McEntee in the September
1951 issue of RADIo & TELEVISION
NEws. It consists of a superregenera-
tive detector, a stage of audio ampli-
fication, and a biased detector operat-
ing a relay. Three subminiature tubes
are used. The characteristic rushing
noise output of the detector in the ab-
sence of an incoming signal is ampli-
fied and by grid rectification is used to
bias the final tube to cut-off. When
a signal (unmodulated carrier) is re-
ceived, the rushing noise from the su-
perregenerative stage disappears. The
bias is removed from the last stage
and the plate current increases. This
operates a sensitive relay in the plate
circuit and its contacts are used to
energize the control mechanism.

An application such as this looks
like a "natural” for transistors. They
are light in weight, consume no heater
power which means a great saving in
hattery weight, and have a much
longer expected life than any vacuum
tube. This is some compensation for
their greater initial cost. They too
are practically free from microphonic
noise which can become a problem
when the equipment is subjected to
severe vibration as it is in model air-
plane use. Even the shock from a
crash landing should mean nothing to
a transistor.

The picture, however, is not quite
as rosy as it seems. Most radio con-
trol operation is done either on the
50-54 mc. amateur band, the Citizens
Band at 460-470 mc., or the new “li-
cense free” spot frequency at 27.255
mc, At this time there are no transis-
tors generally available which will op-
erate at any of these frequencies al-
though several manufacturers have
models under development which are
capable of oscillating at frequencies
higher than 100 me. There are several
point contact transistors presently on
the market which will operate satis-
factorily up to 3 or 4 mec. The equip-
ment to be described operates on the
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160-meter amateur band. Currently
available junction transistors are pri-
marily suited for audio frequency use
because of very limited high frequency
response. -

There is another consideration
which must not be overlooked. Tran-
sistors are inherently much noisier
than vacuum tubes. For example,
most point contact transistors have a
noise figure around 50 db, while the
figure for junction transistors is
around 20 db. The noise figure for a
good vacuum tube is on the order of
4 to 6 db. Without going into detail
we can see that any transistor ampli-
fier we build will be inherently much
noisier than a vacuum-tube amplifier
with the same amount of gain. This,
then, will be one of the factors which
determine the minimum signal level
our receiver will be able to distinguish
from the noise created within the re-
ceiver itself. It should be remembered
that noise power is a function of band-
width, so by reducing the bandwidth
of our system this difficulty may be
somewhat minimized,

When transistor amplifier stages are
cascaded we must also remember that
they are essentially power amplifiers.
The low-impedance input circuit actu-
ally absorbs power from the driving
source so some form of matching de-
vice, usually a transformer, must be
used to efficiently couple the high-
impedance output circuit of one stage
to the low-impedance input of thesnext
stage. This is quite different from the
conventional class A vacuum-tube
stage where the input circuit ap-
proaches infinite impedance at audio
frequencies. Typical power gain for a
junction transistor stage is 30-40 db
while a single tube stage may have
a theoretical power gain of infinity
but will easily realize 70-80 db gain
in practice. Remember we are speak-
ing of power gain. Obviously a high-
gain amplifier will need more stages
if transistors are used than it would
if tubes were used.

Fig. 1 is a photograph and Fig. 3 is
the schematic diagram of the receiver.
V, is a point-contact transistor with a
usable current gain up to about 3 me.
The superregenerative stage is essen-
tially a Hartley oscillator. However, the
transistor in a grounded-base circuit
such as this does not produce a phase
reversal between input and output
voltages as a tube would do. This is
the reason the tap on the tank circuit
coil is coupled to the input circuit,
rather than the bottom of the coil as
is done in vacuum-tube Hartley oscil-
lator circuits. The stage operates as
a self-quenched superregenerative de-
tector with the values of R,, C,, C:, and
the resistance of the primary winding
of T, determining the quench frequen-
cy. Although this frequency is not
critical it must be somewhat greater
than the highest modulation frequen-
cy the receiver will be expected to
handle. On the other hand the quench
frequency must not be so high that
the superregenerative stage can not
operate with discrete bursts of oscilla-
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R\—2000 ohin, V3 w. res.

R, Ry—250.000 ohm, Vi n. res.

Cy==.002 pfd., 150 v. cond.

C.~—.0047 ufd., 150 v. cond.

Cy=—100 ppjd. mica cond.

Cy=—=4-30 pufd. ceramic irimmer cond.

Cs, C., Co—4 pid., 60 v, tantalim clec. cond.
( Fansteel Corp.. 2200 Sheridan Rd.. North
Chicago. 1Il.)

Cu==2 ufd., 150 v.
perallel )

T, —Miniaturc plate-to-line trans. (UTC $O-3)

T.. To—Subminiature plate-to-line trans, (UTC-
$50-3)

RL,—4000 ohm polarized sensitive relay (Avail-

cond. (two .| ufd. in

able from Polk's Fobbies, Airplane Depart-
ment., 314 Fifth Avenue. New York City.
#ED-4000)

L,—32 ¢ #32 Formex wire, c.t., nound on

Superex ( jormerly Grayburne) “Vari-Loopstick™
jorm (old winding removed)

L.—800 mhy. iorpidal inductance (Available
from Communication Accessories Co., Box
7, Hickman Milis, Mo., Type 206)

V,—Point-contact transistor {General Electric
#G11)

V.. V==t penep” junction transistor (Raytheon
Type CK722)

V,—“p-n-p"” junction transistor { Raytheon Type
CK721)

Fig. 3. Schematic of superregenerative transistor receiver for model airplane control.

tion. The presence of an incoming sig-
nal increases the quench frequency in
this type of operation. This brings
about a condition of “coherence” which
shows up as multiple resonance peaks
in the selectivity curve when the in-
coming signal is extremely strong and
the quench frequency is too high.

V. is a conventional grounded-emit-
ter stage of audio-frequency amplifi-
cation with about 30 db maximum
gain. The base current is approximate-
ly 50 pa. and the collector current .3
ma. L.-C.is a parallel-resonant circuit
tuned to 400 cps bridged across the
primary of the output transformer.
L. is an 800 mhy. toroidal inductance
which has a “@” of about 13 at this
frequency. This resonant circuit across
T. results in maximum gain at 400 cps
and yet gives appreciable discrimina-
tion against the noise inherent to V,
{random in frequency) and to the
quench frequency which in this case is
around 10 ke. V; is a conventional am-
plifier stage. The over-all gain as a
function of frequency of these two
stages is shown in Fig. 2. If this re-
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Fig. 4. Selectivity curves for the superre-
generative receiver for various inputs.

ceiver were to be used for voice-mod-
ulated signals the resonant circuit
would be eliminated at some sacrifice
in signal-to-noise ratio.

V. operates essentially as a class B
amplifier or a “plate’” detector. When
there is no input signal the collector
current is very low, only a few micro-
amperes. The negative half cycles of

(Continued on page 91)

Fig. 5. Underchassis view of transistor receiver showing simplicity of the wiring.
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Whether you are interested in servicing tape recorders

as a business, or in repairing your own machine, this

article will give you some valuable tips you can use.

tvpe tape recorder has gained tre-

mendous popularity and, as a result,
there have been at least thirty-five
different machines manufactured to
date, with the list still growing, What
does this mean to the radio and tele-
vision technician? HHe can continue
his present line of servicing and forget
that tape recorders exist; or he can
familiarize himself with the different
tyvpes of machines on the market, and
in so doing, he can add tape recorders
to his list of services and add new
avenues of profit to his business,

To date there have been few, if any,
articles written on home tape-recorder
service and, as a result, the service
technician has been styvmied because of
the lack of information. That is the
purpose of this article—to acquaint
the service technician with some of
the troubles he can expect to encoun-
ter when servicing these machines.

A tape recorder consists of three
basic sections:

1. The recording amplifier

2. The playback amplifier

3. The tape transport mechanism

In the home-type tape recorder, the
recording and playback amplifier are
one, with the different functions se-
lected by a “record-listen” switch. This
switch, when in the “record” position,
connects the record and playback coil
in the head assembly (one coil per-
forms hoth functions) to the output of
the amplifier which supplies the audio
voltage to be recorded. In this posi-
tion, the switch also converts the out-
put stage to an oscillator, usually 30 to
50 kc., to provide bias for the record-
ing head and also erase current for the
erase coil in the head. (On some ma-
chines a separate bias and erase oscil-
later is used.) Equalization is also in-
serted in the amplifier to compensate
for {requeney response characteristics
of the head and tape speed. This
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IN THE past few yvears the home-

equalization is in the form of high-
frequency hoost. This increases the
signal-to-noise ratio of the recording
during playhack.

In the ‘““playback” position. the re-
cording coil in the head assembly is
connected to the input of the ampli-
fier. The bias oscillator is converted
back into an output stage, and the
high-frequency boost is removed. The
ecqualization in the “playback” posi-
tion is different than in the “record”
position. The high-frequency response
is attenuated to retain the balance of
the original program material, and the
low-frequency response is boosted.
The low-frequency equalization is ac-
complished during playhack rather
than during recording to prevent the
low-frequency components from satu-
rating the tape.

Now we come to the mechanical side
of the subject which, in most cases,
will be the main source of repairs.
This is because the tape recorder is
subject to all the woes of any me-
chanical device. These are: 1. dirt,
2. wear, and 3. lubrication.

A tape transport mechanism must
meet certain requirements and per-
form certain functions in order to
qualify for the exacting job it has to
perform:

1. Its speed must be constant (wow
and flutter held to a low value)

2. It must be quiet in operation

3. It must be able to stand a fair
amount of ahuse

All this must be accomplished and
still keep the machine at a price the
public ecan afford. At the present state
of the art, it is simple to produce an
amplifier whose response is flat to 8000
cps which, in most cases, is the upper
limit at a tape speed of 72" per see-
ond. It is not quite so simple, how-
ever, to produce a good mechanism
that meets the aforementioned re-
quirements.
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RECORDERS

A tape transport mechanism consists
of the following basic sections:

1. A capstan and flywheel assembly
which pulls the tape past the reeord-
and erase-head assembly at a constant
rate of speed, usually 3% " or 7% " per
second. This capstan and flywheel as-
sembly is driven by a lairly heavy mo-
tor through a rubber idler wheel. The
tape is held against the capstan by a
spring-loaded rubber pressure roller,
and against the heads by a pressure-
pad assembly. Sece Fig. 1.

2. A take-up spindle assembly. This
take-up spindle is usually driven by
the motor that drives the flywheel
through some form of clutch. See Fig.
2. This clutch is needed because the
diameter of the take-up ree! is con-
stantly changing as it takes up tape,
causing it to pull more tape with each
revolution, but, the capstan will only
feed the tape at a constant rate, so
the clutch supplies the necessary slip-
page.

3. A rewind spindle assembly. This
can be driven [rom the flywheel by a
belt or f[rom the motor shaflt by a rub-
ber idler wheel. See Fig. 3.

Mechanical Servicing

As stated previously, most of the
troubles encountered will be in the
tape transport mechanism. The nmost
common offenders will be the rubber
wheels used to drive the different mov-
ing parts. These wheels will hecome
glazed and start slipping or they will
wear and get lumpy, causing wow and
flutter. The rubber pressure roller
will become foul swith oxide from the
tape and start to slip. If any oil gets
on any of the rubber wheels, they will
be ruined.

Wheels that have hecome glazed
after considerable use can be restored
by cleaning with alcohol or by holding
a picce of fine sandpaper on the wheel
while it is running. Be careful not to
remove too much rubber if sandpaper
is used. Wheels that have had oil on
them must be replaced. Cleaning will
not help, since oil gets into the pores
of the rubber and will seep out.

Motors should bhe lubricated with
one or two drops of No. 10 motor oil.
De sure that no oil gets on any of the
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driving surfaces. Cams and levers
should be lubricated with a small
amount of light grease on the bearing
surfaces only. If possible, refer to the
manufacturer's lubrication instruc-
tions.

The pole pieces in the recording
head or heads are also subject to con-
siderable wear. The tape used for
magnetic recording is coated with a
metal oxide which acts as a fine abra-
sive, something  like crocus cloth.
When the pole pieces wear down, the
machine will not record and erase
properly because the gap dimensions
change, causing low volume, poor high-
frequency response, and incomplete
erase.

Examine the pole pieces with a jew-
eler's loupe or magnifying glass and
notice if the gap is worn or uneven.
The “record” gap should be a very
fine line, and the spacing along the
full length of the gap should be even.
The “erase’ pole piece has a gap ahout
four or five times the size of the “rec-
ord” gap, and this also should be even
along the full length of the gap. A
sure check would be to compare an old
head with a new one.

Improper recording and erasing can
also be caused by a dirty head. Be
surc the head is free from all oxide
that may come off the tape. When
replacing heads or pole pieces, they
must be peaked for maximum high-
frequency response. This is done by
running a test tape with 7500 cps re-
corded on it, made on a machine
known to be good, and slowly rocking
the head back and forth until maxi-
mum response is obtained. Then lock
the head in position.

Wow and flutter can be traced by
listening to its rate, and watching for
drive wheels or pulleys that turn at the
same rate. For example, a fast flutter
would not be caused by a pressure roll-
er that turns at a slower speed than
the rate of flutter. Speed should be
checked by making a recording of mu-
sic with piano or wind instruments and
listening for wow and flutter. There
are instruments made for the measure-
ment of wow and flutter, but these
instruments are priced at approxi-
mately $500 and therefore, are out of
the reach of the average service tech-
nician. A 1000-cycle note can also be
used for these checks, and after listen-
ing to this note on a number of ma-
chines the service technician will be
able to determine whether the machine
is operating properly.

Some precautions to observe when
servicing are the following:

Don’t over-lubricate.

Don’t use carbon tetrachloride to
clean rubber wheels as this will ruin
them. Use alcohol.

Don’'t wash oilite bearings in any
type of solvent. If you do, you will
remove all oil from the pores of the
bearing.

Don’t use magnetized tools near the
recording heads. Be careful not to
scratch or mar the pole pieces.

Don’t check heads with an ohmme-
ter unlcss absolutely necessary, or the
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heads will become heavily magnetized
and cause a high hiss in the back-
ground of the recording. If the head
does become magnetized, use a head
demagnetizer, which should be avail-
able from any large supply house that
sells recording equipment. If one is
not available, place the head near a
strong 60-cycle a.c. field, and slowly
reduce the field to zero. Do this a
number of times.

Make sure the tape being used on
the recorder has the correct wind.
Tape comes in two winds; “A” wind,
which has the oxide wound facing the
hub of the reel, and “B” wind, which
has the oxide wound facing away from
the hub. After threading the tape
through the machine, the oxide or dull
side of the tape should be against the
heads.

Electrical Servicing

All of the troubles encountered in
the amplifier of a tape recorder will
respond to conventional servicing tech-
niques. One of the common sources of
trouble is the bias-erase oscillator.
When this does not function, the ma-
chine will not erase and the recordings
will be low in volume and very dis-
torted. A quick check can be made by
placing a neon bulb on the plate of the
oscillator and also on the leads going
to the head. If the bulb glows, you
can be reasonably sure the oscillator
is working. Also, check for worn or
dirty pole pieces as they will give the
same type of symptoms.

For exact voltage and resistance
values, refer to the manufacturer’s
service manual. When replacing noisy
resistors, especially in the low-level
stages, be sure to shunt the heat of
the soldering iron away from the new
resistors, otherwise the new resistors
will be as noisy as the old ones. To
shunt the soldering iron heat away
from the resistor either use a pair of
long-nose pliers from the resistor lead
to the chassis, or an alligator clip to
the chassis.

Following is a list of a few of the
tools and lubricants which will be
needed in addition to the tools found in
the average service shop:

1. A complete set of Allen and Bris-
tol wrenches.

Fig. 1. The head assembly and capstan
of a typical tape recorder. Note that the
head assembly includes the record-play-
back and erase heads in one unit.

RECORD-PLAYBACK
LAMINATION

STATIONARY
GUIDE POST

PRESSURE

PRESSURE
SPRING

ERASE ARM
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INSTANT 5TOP

Fig. 2. Shown here is a typical method
of using a flywheel for driving the tcke-
up reel of a tape recorder. The flywheel
is coupled to the motor via an idler.

~
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Fig. 3. The rewind spindle in the lower
right is driven by means of a chain belt
from the motor in the system shown here,
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Fig. 4. Dimensions for a bending tool
useful for entering inaccessible places in
the tape recorder for slight adjustments.

2. A set of small sized open-end
wrenches.

3. A bending tool (see Fig. 4) for
getting into otherwise inaccessible
places in the tape recorder works, for
slight bending when necessary.

4. A good test tape containing a
7500 cps note for head alighment.

5. A head demagnetizer.

6. A light grade of grease or lubri-
cant.

7. No. 10 motor oil.

8. Penetrating oil for freeing frozen
bearings.

9. Alcohol for cleaning rubber drive
wheels and belts.

10. Carbon tetrachloride for clean-
ing metal parts.

11. A complete set of tape recorder
service manuals available either from
the manufacturers directly, or from
some of the various radio and televi-
sion service manual and book publish-
ers.

The service technician interested in
the theory of magnetic tape recording
should read some of the excellent
books on this subject appearing in re-
cent years, as well as magazine ar-
ticles which will keep him up to
date.
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By BERT WHYTE

this column may puzzle some read-

ers who missed the first review
when it was introduced last year. For
the benefit of these readers and as a
restatement of our basic policy, we
hasten to cxplain. As you know, we
name the equipment used in reviewing
the recordings cach month. The nam-
ing of this equipment does not neces-
sarily constitute an endorsement of
this particular equipment. If we seem
to use one certain brand of equipment
more consistently than any other, it is
primarily for reasons of convenience.
In other words, the material is at hand
and is familiar cnough to quickly and
thoroughly test. That is what “‘Certi-
fied” means. Each link in the chain of
reproduction, from pickup to speaker
is checked and rechecked to make ab-
solutely certain that everything is in
perfect operating condition. It is only
fair to evaluate a recording when this
situation exists. It is not right to im-
pose the possibility of defective equip-
ment when reviewing records. Listen-
ing to phonograph records is a subjec-
tive thing at best; to accuse a record
of being inherently distorted, when the
distortion actually stems from poor
equipment, is to do the manufacturer
of the recording and the public a great
disservice. Still another factor is im-
portant in reviewing records and that
is the acoustical environment.

It is said most people listen to rec-
ords under “living room” conditions.
This is a somewhat misleading term.
since the size, shape, reflection, and
absorption characteristics of walls and
floors and the type of furnishing are
all variables, and what is true in 10,-
000 rooms isn't necessarily true in
10,000 other rooms. The brightness of
a recording can be changed by such a
simple thing as whether the drapes in
a room are open or closed! It is be-
cause of this that we published a list-
ing of the acoustic conditions under
which recordings were reviewed.

I have moved since the first appear-
ance of this column and will list herein
my present acoustical conditions: room
26 x 15 ft., 20 ft. of drapes along one
wall which may be left at full 20 ft. or
reduced to 6 ft. A hard reflective wall
with a speaker in each corner, a hard
wall opposite speaker wall, extra large
(16’ ) sectional sofa, several other up-
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'I'HE term ‘“Certified” in the title of

holstered chairs, wall-to-wall carpet-
ing, conventional plaster ceiling. This is
a considerably better room for listen-
ing than my previous one. Just “live”
enough with barely 2-3 seconds rever-
beration time. Some people I know like
a little longer reverb period. That's be-
cause they haven’t lived with binaural!
Believe me, binaural sound in a room
with a reverb period over 3 seconds can
drive you goofy!

In playing monaural material, disc
and tape, I use both speakers phased
properly to give me a diffuse sound
source. Well, that’s my new set-up. If
you have a comparable room and
equipment of equal quality and your
hearing is “normal,” you should get
just about the same results as I do.
However, I must stress again the great
number of variables and the subjectiv-
ity of listening to music. What is gold-
en to my ear may be garbage to yours
and vice versa. All I, or any other
critic, can do is to call your attention
to what is an apparent fault or virtue
in a given recording. That a critic
should make his analysis under as
carefully controlled conditions as pos-
sible, goes without saying. It's a pity
s0 few adhere to this line of reasoning:

Equipment used this month: Weath-
ers pickup and arm, Rek-O-Kut T12H
turntable, Fisher Master Audio Con-
trol, two 30-watt McIntosh amplifiers,
two Jensen G-610 Triaxial speakers in
a Read “Fold-a-flex” enclosure.

RAVEL
CONCERTO IN D MAJOR FOR THE
LEFT HAND FOR PIANO AND
ORCHESTRA
CONCERTO IN ¢ MAJOR FOR PI-
ANO AND ORCHESTRA
Jacqueline Blaneard, pianist, with L'Or-
chestre de la Suisse Romande conducted
by Ernest Ansermet. London LL797,
ffrr curve. Price $5.95.

This recording may come as quite a
surprise to a great many people since
London has already issued an LP with
the identical repertoire. Of course the
other LP was issued in the very early
days of London’s entry into the long-
play field and it left something to be
desired in the way of sound quality.
London is to be commended once again
for “upgrading” an existing part of its

The obintons expressed kn this column are theose of the
reviewer and do not necessarily refleet the views or opin-
fotis of the editors or the publisher of this magazine.
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catalogue with this new recording.
Those of you who feel a little “put-out”
with this state of affairs since you al-
ready own the older version, should
really take heart that a magnificent
new recording of these Ravel works is
available. If you liked the music
enough to buy the older job, then you'll
really go for the new one. It's a far
better effort than the previous disc.
Soundwise it's one of the best piano
recordings on LP. There was no flutter
in piano tone that I tould detect and
what tone! Here is truly exciting piano.
Properly percussive in a score that
calls for prodigious percussiveness and
yvet a piano that can sing as well. The
orchestral accompaniment is some-
thing wonderful to hear with splehdid,
solid bass and sharp biting brass. The
opening woodwinds in the “Left Hand”
are a marvel of sonority. The jazzy,
percussive figurings of the “G Major”
are crisp and clean with plenty of
punch. Both concerti are played with
verve and spirit by Mme. Blancard.
On the older disc Mme. Blancard
shared honors with another fine pian-
ist, Nicole Henriot.

This new recording arrived just
about the time I was able to hear Mme.
Henriot play the “G Major” with Mit-
ropoulos and the N. Y. Philharmonic
in concert. Strangely. there was little
to choose between Mme. Henriot's in-
terpretation and that of Blancard.
Blancard’s was perhaps more academ-
ic, more linear than the volatile read-
ing of Henriot. Other than that, both
pianists displayed brilliant technique
coupled with solid musicianship. (A
note in passing but it always seems to
me that the Ravel piano concerti are
apparently the exclusive province of
women pianists. I cannot recall a male
interpretation of these works for a
long, long time.)

Mr. Ansermet is a particularly as-
tute gentleman when it comes to con-
ducting Ravel. His readings are always
masterful and most obviously a labor
of love. In these recordings he chose
just the right tempi and was able to
keep his orchestra well in hand. The
ffrr curve reproduced well with no cut
or boost necessary in treble or bass.
Surfaces in my copy were quiet. In
every respect a superior recording.

MOZART

SYMPHONY #38 IND

SYMPIIONY #34 IN C
Chicago Symphony Orchestra conducted
by Rafael Kubelik. Mercury “Olym-
pian” MGS50015, AES curve. Price
$5.95.

As noted last month this is Rafael
Kubelik's swan song with Mercury
and the Chicage Symphony. It is
rather fitting that he leaves us with
this splendid reading of “The Prague,”’
a score always dear to the heart of a
son of Bohemia. That Mr. Kubelik has
made his mark in phonographic his-
tory is not surprising. His previous
efforts for Mercury in a very catholic
repertoire have been outstanding. I
was sorry to hear of Mr. Kubelik's col-

{Continued on page 151)
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1954 TV RECEIVER SPECIFICATIONS

The electrical and mechanical specifications listed below are of direct aid to service tech-

nicians. This list will be continued in forthcoming issues to include all major manufacturers.

MFR. |CHASSIS . TuEEs S vibEO LF. | By | RO, | POWER | S HEALC
. | TUNER| LF.' |VIDEO? AuDIO SWEEP! | P.S. | CRT FREQ. (MC.)| (KV. | VISION | (WATTS)| TURES
E 19B1  (6Bz7  |6CB6 |6ALS |6AU6  |12AU7, 684 susG | 177 25.78 [ 18 | Strips 185 |
19F1 oF lécB6 |6cBE6 |6ALS  |8SNTGT,6BOSGT1B3IGT 21° 25.78 15 | Strips 185
19F2Z  6BCS  leus* BAVE  6AX4GT.6UB" | 21° | 28.18 15 | Strips | 188 | 8,0
hsaz  |eds 6ASS “21° | 25.18 18 | Serips | 185
19D2 oF 21 | 26.18 18| Strips 185 9
19G2 6Y6G | 240 | 28.18 18 | Strips | 185
1981 ' 17 2578 | 18 | 1 195 |
191 | ' 21° 2575 s | o | es |
19B2 [2r 2575 | 18 1n | 188
19E2 21° | 2575 | 18 | n 195 9
19K2z (211 215 | 18 n s 8.9
19Hz 24" | 2578 | 18 | 1| 188
19T1 [ T 635 | 18 | 1 s
Lz | | 210 45.75 s | aes ‘
19L.2Z 21° | 5 | 15 | 1| 135 8
192 21 28 15 1 95 | 9
S 19N2Z 21 | 4878 | 18 | nm | 198 8 9
S ew 2 15 | 15 1 195
a 19R2 , . _ | | 2¢° 45.75 18 n 198 .
|22F2  |6Bz7  |6CB6 |12ATI* |12ATI* |6SNIGT, 12AU7 |1B3GT | 21° 25.75 [ 175 | Strips 200 |
|22F2z  |6d6 6CB6 |6CL6 6AUS 654, BALS su4G | 21° 2615 | 17.5  Strips | 200 | 8
[2zA3z |6AGS |6AU6 |6ALS  |6SN7GT,6BQEGT)| 21" 2695 | 175 | Strips 200 | 8
|22p3z | or |6AVE  [BAX4GT 21° 25.75 178 | Stripa 200 8.9
2262 6AUG lsvecT 21° | 2815 118 n | 238
2262z 21° 25.75 17.5 1 = |8
|22B3Z 21 | 2538 | 118 11 | 238 '_ 8
2292z | 21° 45.75 | 17.8 1 235 8
\zzH3z 21° 675 178 | 1 | 28 | 8
23E1Z (6BZ1  6CB6 |12ATT* |12ATT* (6SNIGT,6AVSGT 1B3GT 24° 25.75 | 19 Isjipl | 238 I 8
E 2B1Z (636 6CB6 |6AU6 6AUS  12AU7, 6ALS  [SU4G  21° 25.75 19 | Strips 235 8
i 2F1Z 6AGS (6CL6 (6ALS [6SNIGT, 6CD6G (SU4G | 24- |  26.15 19 n_ | 28 | 8
nciz | 6AVE  [6V3 27" | 2818 | 18 | n | 238 | 8
[23H1Z ! 6VeGT | 2¢¢ | 4818 | 18 | mn | 23 | 8
23912 210 | 4818 | 19 | n 238 8
< |VN-21 6BK?  6CB6 |IN10S |6AUG  |12AX7, 12AUT  15U4 21ZP4A TET T18 | Strips,
. 696 6CB6 |6AH6 |6ALS 854, 12AUT 5U4 o 190 10
a 6CB6 [6AU6 [6AVE  6BO6, 6AX4 B3 | 1
: 6CB6 6K6 :
g CX-37 (6BOT  6CB6 |IN64 6X8  [6BEG. 12AU7  (SUAG |ILP¢ 4575 | 14 | Strips | 210 | 5,10
& l6a6 6CB6 [6X8” 6BNG | 12AU?, 6BF6  (1B3GT 21EP4A
T 6CB6 6AQS BBKS  |6VEGT, 6BQEGT |21EP4B,
& | 6CB6 (6AUS 6W4GT 212P4B|
o | 121ZP4A| |

1. Video i.f. tubes only. 2, Includes detector and a.g.c. 3. Includes sync section and a.f.c. 4. CRT 2nd anode voltage. 5. Removable
safety glass. 6. Local-fringe a.g.c. adjustment. 7, High-fidelity sound. 8. Aluminized picture tube. 9. TV-.radio-phono combina-
tion. 10. Built-in antenna. 11. 82-channel tuner. 12. Adjustable dial light. *Part of tube is used in another section.

(Continued next month.)
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HOW'S YOUR

RUMBLE?

By

JAMES A. MITCHELL

HIGH-FIDELITY fan was describ-
A ing his new speaker system, “It

sounds terrific! The highs are
there. The bass is solid. But when we
come to a quiet part in the music
there is some infernal background
noise like someone upstairs moving
furniture. It seems that I have ac-
quired a rumble problem.” This ex-
perience is becoming a common one
as speakers with improved bass re-
sponse come into general use. Unless
we learn to select and adjust audio
equipment for low noise and rumble,
good audio reproduction will not be
enjoyed.

The main source of rumble is the
mechanical movement of the turnta-
ble. However, each part of the audio
system (Fig. 4) can greatly influence
the amount and kind of low-fre-
quency noise actually heard. For ex-
ample, speaker baflles such as open
back phonographs which do not pro-
duce much response below 75 cps sel-
dom produce rumble. The new corner
horns and other improved baflles ex-
tend bass response as far as 30 cps.
Whether rumble will be objectionable
with these speakers depends on the
quality and condition of the rest of
the eguipment, the room acoustics,
and the listening habits of the user.
With these conditions constant, the
lower the response of the speaker sys-
tem the more rumble will be heard.

From point of view of rumble many
amplifiers have too good a low fre-
quency response. I have seen ampli-
fiers which will drive a speaker cone
back and forth in rhythm with each
turn of an eccentric 78 rpm record.
Such amplifiecrs make tremendous de-
mands on turntables and records. Do
not assume that because rumble can-
not be heard that it cannot affect your
sound. The spcaker movements due to
rumble can be below the response of
the bafllic so are not heard, yet they
can drive the voice coil into the non-
linear extremes of motion and produce
intermodulation distortion. Sometimes
the reduction in distortion with elim-
ination of the rumble is noticeable.

The precamplifier used has a great

78
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Fig. 1. Measuring the rhythm of turntable rumble to locate source.

How to establish the causes of low-frequency noise in wide

range record playing systems and corrective steps to apply.

effect on rumble because it is the bass
boost in the record equalization circuit
of the preamp which amplifies the low
frequeney noise so much. To provide
the correct compensation for records
with a 500 eps turnover recording
curve the preamp must boost 50 eps
20 db more than 1000 cps and 25 cps
26 db more than 1000 cps. Fig. 2
shows the equalization curves of two
preamplifiers. Curve B is the G-E
SPX-001, a moderately priced unit for
home use. Curve A is the Brociner
A-65 set on the 500 cps turnover posi-
tion. This is a precision unit for use
with wide range equipment. Note the
large difference in bass amplification,
over 12 decibels below 40 cps. Each of
these units has an optimum use, but
on wide-range equipment the amount
of rumble heard will be very differerit.

Preamplifiers are often the source
of some low-frequency noise them-
selves. Hum is a common problem.
Tube noise can cause trouble because
of the high amplification of the low
frequencies.

Fig. 2. Low.requency equalization for
two well-known commercial preamplifiers.

30

A-BRCCINER A-65
(SET ON S00CPS TURNOVER)
B-GENERAL ELECTRIC SPX-00I

3000

1000

26 50 100 500
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Nearly all modern pickup cartridges
have excellent bass response. One
major cause of emphasized rumble is
the tendency of some cartridge arm
combinations to have a resonant peak
in the low frequencies. This often hap-
pens with the short, light arms which
are common on record changers. One
good way to test for arm resonance is
10 measure the output of the amplifier
while playing a test record with a
good low-frequency swecep. The Coolk
Series 10 has such a band extending
down to 35 cps. Playing it at 33 rpm

“allows you to test down to 15 cps.

With a G-E cartridge in one record
changer arm a peak of ahout 5 deci-
bels was found at 26 cps. While this is
of no consequence in a limited-range
system it can greatly increase the
rumble in a wide range system. The
same G-F cartridge in a long profes-
sional arm showed no such resonance.

When we consider the demands we
have made on the turntables with our
modern recording systems it is not
surprising that we hear rumble. The
microgroove record has about 260
lines-per-inch and a maximum groove
“wiggle” of about 3 thousandths of an
inch., Now since bass frequencies are
recorded at constant amplitude, a vi-
bration of 3 thousandths of an inch at
any bass frequency will be a rumble
as loud as the maximum recording
level. If the vibration in the turntable
is 3 ten-thousandths of an inch the
rumble will be 20 db below the maxi-
mum recording level or about the av-
crage loudness of the music. This is
plenty objectionable. If vou want the
rumble to be 30 db below the average
recording level, and this is just ac-
ceptable for wide range systems, the
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vibration is limited to one hundred-
thousandth of an inch! Vibration in
the turntable can originate in the mo-
tor, the drive wheels and bearings, the
rubber drive idler, and the turntable
rim and bearings. In order for the vi-
bration to be heard it must be trans-
mitted to the record surface and must
be in a direction that produces re-
sponse in the pickup. Sometimes
changing the position of an arm rela-
tive to the turntable can lower rum-
ble.

Rumble Measurements

In analyzing a rumble problem in a
hi-fi installation it is worthwhile to
make certain measurements of the
low-frequency noise level as this can
help to locate the sources of the
trouble and indicate the type of cor-
rection needed. The equipment re-
quired is simple. An audio test record
such as the Cook Series 10 or the
Dubbings phonograph test record can
provide the recorded source of tones.
An audio oscillator can also be useful.
The preferred meter is an a. c. vac-
uum-tube voltmeter such as the Heath-
kit AV-2. An a. c. multimeter can be
used if measurements are made on
the 500 ohm output of the amplifier.
The meter must be capable of meas-
uring flat to 20 cps. The set-up is
shown in Fig. 1,

First, it is good practice to deter-
mine the actual low-frequency re-
sponse of the preamplifier and ampli-
fier using the oscillator. This will tell
if the preamp has proper, insufficient,
or excessive equalization. It should be
noted that rumble measurements can
only be compared from one audio sys-
tem to another when exactly the same
response and equalization are obtained.

Now to measure the various sources
of low-frequency noise connect the
proper size resistor in place of the
speaker and connect the a. c¢. volt-
meter across the resistor. See Fig. 3.
Put the test record on and track the
1000-cycle tone as a reference. Adjust
the volume level so that a meter read-
ing is obtained within the power limits
of the amplifier and preferably 50 db
above the lowest meter reading that
can be made. Set this reference Jevel
without the interference of rumble. If
your tone control does not affect the
1000-cycle tones turn the bass down
when adjusting the level. Record the
reference level in decibels and return
the bass control to normal for the rest
of the measurements. Now without
change in gain place the stylus in an
unrecorded groove, The Dubbings rec-
ord has a specific band for this. Re-
cord the level in decibels and report
the total noise and rumble as decibels
below the reference level,

To determine the amount of noise
contributed by the various parts of
the equipment make the following
tests, without change in the volume
control.

Amplifier Noise: Disconnect the pre-
amp from the amplifier being careful
to leave no ungrounded leads to the
input. Record the noise level in deci-
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Low-Frequency Limit

Listening Conditions
ull

of Speaker System Moderate Moderate F Full
Volume— Volume— Volume— Volume—
Background Critical Critical Bass Boost
Music Listening Listening Critical Listening
50-70 cps —10 —20 —2 —30
40.50 cps —15 —325 —35 —40
30-40 cps —20 —30 —40 —50
Expressed as db below standard recorded tone
Table 1. Noise and rumble for turntables or changers for various listening conditions.

bels. Normally this should be 60 deci-
bels or more below the reference.
Higher readings are indicative of
faulty tubes or improper design.

Preamplifier Noise: Reconnect the
preamplifier but disconnect the lead
from the pickup. Set the equalization
to 500 cps turnover if it is adjustable.
Record the meter reading as db below
the reference. The reading should be
between —35 db for home type equip-
ment to —60 db for the best profes-
sional types.

Induced Hum in the Pickup: Plug in
the pickup. Turn on the turntable and
hold the pickup directly over but not
touching the record. The increase in
noise over the previous reading is due
to hum induced in the pickup. Check
the shielding on the pickup lead. Also
make sure that the turntable and arm
are well grounded and that the unit is
not close to unshielded transformers.

External Vibration: Place the pick-
up in a record groove with the turn-
table turned off. Any increase in noise
when the pickup is placed in the
groove, compared to being held just
above it, indicates external vibration.
Better spring mounting of the turn-
table can help reduce this rumble.

Turntable Motor Vibration: Remove
the idler drive wheel from the record
changer or turntable so that the
phono motor can be turned on without
the turntable rotating. Place the
stylus in a record groove and turn the
motor on. The increase in noise over
the previous two readings is a meas-
ure of motor quality and condition,
One way to tell if the motor bearings
are worn is to make this same read-
ing with a new unit of the same type
substituted.

Turntable Rotation Vibration: Re-
place the idler drive wheel and with
the turntable going place the stylus in
the unrecorded groove of the test rec-
ord. Record the total noise and rum-
ble. The increase in noise level over
the previous reading is the noise and
rumble due to the rotation of the

RECORD FLAVER
B BET OW D00 CYCLE REFERENOE TOWKL.

FREANPLIMER
AE B SET ON 300 CYOLE TURNOVER,

RESISTOR MATCHED
TO AMP IMPEDANCE

Fig. 3. Block diagram of the low-frequency
noise and rumble test set-up. See text.

Accumulated

High-Fidelity Systems*
Sources of Noise A B C D

Main Amplifier. ... .. —60 —60 —72 —72
Preamplifier ........ —38 —38 —21 —44
Induced Hum in the

Pickup .. ........ 3 —3 —18 3%
External Vibration...—32 —36 —18 —3%
Turntable Motor Vi-

bration ........... —18 =31 —12 —2%
Turntable Rotalion Vi-

bration (Total Noise

and Rumble)..... .. —14 —29 —26

* See text for description of systems
Db below standard recorded relerence tone

Table 2. Noise and rumble measuremenis.
turntable and the idler drive. This is
usually the largest source of rumble
after the motor and is an indication of
the condition and quality of the bear-
ings, drive surfaces, and roundness of
the idler. It is common experience to
have the meter show considerable var-
iation during this reading. This is due
to uneven roughness of the drive
wheels and turntable rim. It is often
possible to detect the location of
rough spots on the rim by watching
the rhythm of the meter movement
and the turntable revolutions.
Table 2 lists a series of rumble and
noise measurements for typical equip-
(Continued on page 168)

Fig. 4. Factors affecting low-frequency noise and rumble in record playing systems.
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“SELF-COMPLETING”
ELECTRONIC KEY

\

N

Fig. 1. Front view of the keyer and its associated “bug.”
The speed control, R is mounted to the left of the 2D21
while the “weight” and balancing control, R.. is mounted
to the left of V..

The cathode pot is mounted below V..

Jack, ].. is mounted 1o the right of the “on-off swiich.

By JACK D. GALLAGHER, wsHzB

Construction details on an economical keyer which requires

no elaborate mechanical changes in the "bug” used with it.

ous electronic keys have been de-
scribed which were designed to re-
duce strain on the operator and to
improve the character of the transmit-
ted signal. The operation of the earlier
models was based on the action of a
multivibrator, electronically connect-
ed to a keyer tube, or connected
through a d.c. amplifier to a keyer
tube. The plate circuit of the keyer
tube was connected to a relay, which
keyed the transmitter. The dot-to-dash
ratio was governed by the difference
in condenser capacities, which was
controlled by a contact on the switch-
ing mechanism. Unless the operator
used exact timing, clipping of signals
resulted.
Later models of electronic keys elim-
inated the multivibrator circuit in favor

DURING the past few years numer-

of a circuit consisting of two relays
interconnected between vacuum tubes
which caused the keying relay to op-
crate in a more precise manner. The
dot-to-dash ratios were improved and
the feature of self-completing dots and
dashes aided the operator tremen-
dously. It was now impossible to cut
dots and dashes short by improper
timing, since the circuit was designed
to complete one operation before an-
other could be started. Of course, the
main disadvantage with this circuit
was the two relays that had to be ad-
justed. Other disadvantages were the
number of parts, the number of tubes
used, and the power supply require-
ments.

In order to provide a simpler, more
economical keyer, the author described
a circuit in the January, 1953 issue of

Fig. 2. Close-up view of the “bug” showing the three-conductor cable fastened to
the spring arm stop with a cable clamp. See text for details on key modifications.

wwWw americanradiohistorv com

Rabio & TELEvIsioN NEwS which used
only one relay and provided the self-
completing action through the use of a
small thyratron. However, in order to
use the “bug,” a few mechanical
changes were necessary. Providing ex-
tra contacts, insulating contact screws,
and other modifications destroyed the
future usefulness of the “bug"” as a
semi-automatic key.

The “bug” modification for the keyer
described in this article does not de-
stroy its usefulness as a semi-auto-
matic key, nor are there any compli-
cated mechanical changes to be made.
No additional contacts are necessary,
and there are no insulating problems.

A brief description of the circuit and
the photographs will make clear its
simplicity and ease of construction.
The pulse circuit consists of a 2D21
thyratron gas tube, V., connected to
the timing circuit and the grid of a
cathode coupler. The 8.2 megohm re-
sistor connected to the grid of V, is re-
turned to the cathode. This resistor
causes a small negative ‘“contact” po-
tential when the circuit is completed
by closing the key. In order to make
the “bug” operate without contact ad-
ditions, the electrical connection is re-
moved between the dot and dash con-
tact posts. The dot contact post is con-
nected to the grid of V:, and the dash
contact post is connected to the un-
grounded terminal of C.. The frame of
the “bug” is connected to the plate of
the 2D21. When the key is in the neu-
tral position, the voltage builds up on
the timing circuit, consisting of C,,
R, and R. The condenser, C,, becomes
charged since this section of V. has zero
grid bias. The cathode of V.. is con-
nected to the grid of V.. through 27,000
ohms. The voltage drop through this
resistor causes approximately three
volts positive bias on Vi, which re-
sults in a heavier plate current flow in
this section of the tube. The keying re-
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lay is connected from the plate of Vs
to the arm of a “balancing” potentiom-
eter, Rw. In the idle condition, the bal-
ancing potentiometer is adjusted for
zero voltage across the relay winding.

Operating the “bug” lever to the
dash position causes the following ac-
tion:

1. The timing condenser is grounded
through V..

2. Since the voltage is above the fir-
ing point, the tube fires and immedi-
ately discharges the timing condenser
and grounds the grid of V...

3. As the timing condenser is dis-
charged, the voltage across V, reaches
the extinguishing point and will not
fire again until the voltage has risen
to the firing point. (This action of the
thyratron provides the self-completing
action in this circuit.)

4. As the grid of V.. is momentarily
grounded through V., the plate current
of V.. is cut off. This causes the voltage
across the cathode load resistor and
the timing circuit to decrease.

3. Since this timing circuit is con-
nected to the grid of the second section
of V. the decrease in voltage will
cause the grid of V.s to become nega-
tive with respect to its cathode. Vs is
momentarily cut off.

6. The relay is in one arm of a
Wheatstone bridge circuit, and in the
idle condition the voltage across the
relay winding is adjusted to zero.
When dashes are being made, the
bridge is unbalanced, and the voltage
at the plate of Vs rises. This change in
voltage causes the relay to operate.

As soon as the voltage across V,
reaches the extinguishing point, the
circuit tends to resume its idle circuit
condition. The grid-to-cathode voltage
of V. drops toward zero causing the
plate current to flow through the tube
which recharges the timing circuit. As
long as the dash contacts are closed,
the thyratron will reach the firing point
and repeat the operation.

When dots are made, the following
action takes place:

1. The operation of the “bug” to the
dot position places R: in series with the
plate of the pulse tube, V, and the
timing condenser, C,. The operation of
the thyratron is not affected since it
will fire and extinguish as the voltage
between its plate and cathode rises and
falls.

2. The voltage discharged from the
timing condenser is a different value
because of the voltage drop across R:.
The grid of V. is grounded through V,.

3. Since the timing condenser is not
discharged as completely as it was in
the case when producing dashes, the
condenser recharges in a shorter in-
terval of time. Holding the dot contact
closed results in the same action as
that described for producing dashes,
except that the circuit now produces
shorter relay contact closures, or dots.

Within certain limits, the adjustment
of R to values other than 33,000 ohms
will result in different dash-to-dot ra-
tios. Higher values of plate voltage
than that shown in the diagram may

(Continued on page 146)
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R—8.2 megohm, V3 w. res.
R,—33,000 ohm, Y3 ». res.

Ry—1 megohm pot

R:—220,000 ohm, V3 w. res.
R:—100,000 ohm, Yy w. res.
Ry—27,000 ohm, V3 w. res.

R —6800 ohm, 2 w. res.

R.—3000 ohm, 2 w. res.

Ry—3000 ohm, 4 w, wirewound pot
Ry~—13,000 ohm, 4 w, wirewound pot
Cy—.1 pufd., 600 v. molded plastic cond.
C.,—10 pfd., 50 v. elec. cond.

Cy—40 ufd, 150 v, elec. cond.

Rect.;—63 ma. sclenium rectifier

T\—Power trans. 125 v. aic. @ 50 ma.; 6.3 ».
@ 2 amps. (Stancor PA.8421)

RL,—2000-15,000 ohm plate circuit relay (Pot-
ter & Brumfield LM3, Ward Leonard, or
Western Electric unit, see text)

S\ —S.ps.t. switch

Jy—Open circuit jack

Jo—Threc-way insulated jack (sce text)

V,—2D21 tube

V.—12A4U7 tube

Fig. 3. Complete schematic of keyer. A 2D21 thyratron was selected for its small size.

RELAY TYPES Var Ve
(See Text) CONDITION 1 2 3 8 7 8
Ward Leonard Key Up 138 65 96 78 46 43
adjustable Dots 142 23 30 96 30 30
2000 ohm coil Dashes 142 | 16 | 24 | 105 | 23 | 28
Western Electric Key Up 138 66 97 82 47 4
non-adjustable Dots 142 23 30 105 30 31
4000 ohm coil Dashes 144 | 16 | 24 | 112 | 23 | 28
Surplus “BK-35" Key Up 138 65 96 78 46 43
adjustable Dots 142 23 30 105 30 31
13,600 ohm coil Dashes 142 16 | 24 | 114 | 23 28
Potter & Brumfield Key Up 138 64 97 18 46 43
adjustable Dots 142 23 30 103 30 31
10,000 ohm coil Dashes 142 |16 | 24 | 112 | 23 | 28

Table 1. Voltage readings for the four different types of relays tried by the author.

Fig. 4. Side view of keyer. Contact spacing adjustment on relay is indicated here.
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A TRANSISTORIZED APPLAUSE METER

I T T =

Build this compact unit for rental or

Fig. 1. Overall view of the transis.
torized applause meter. It measures
4" x6” x4%4" and is batlery-operated.

“loan.” It can

be used as an output meter or for sound-survey work.

est in square-dance competitions,

amateur shows, and similar con-
tests, the radio-TV service shop is fre-
quently in a position to pick up extra
money or to obtain good publicity by
renting or lending and installing p.a.
systems, record players, and juke
boxes. General practice is to rent the
systems or equipment to clubs and
money-raising groups, and to “lend”
the systems to churches and similar
charitable organizations.

At such contests, prizes are often
awarded on the basis of “audience re-
action.” The only fair way to deter-
mine audience reaction to a particular
act is by means of the impartial judg-
ment of an electronic applause meter.
In this way, there is no possibility of
favoritism on the part of the emcee,
nor any question as to the fairness of
decisions.

Since the radio-TV service shop may
be called on to furnish or operate the
p.a. system, it is only natural that
it also be requested to supply or ob-
tain an applause meter or similar de-
vice. Commercial applause meters
may not only be difficult to obtain lo-
cally but quite expensive, so the serv-
ice organization handling such work
may find it worthwhile to consider
building its own instrument.

In choosing the design for such an
instrument, several features are de-
sirable. The applause meter should be
self-contained, compact, light weight,
sensitive, easy to use, and, preferably,
independent of both the power line

82

WITH the increasing general inter-

and the p.a. system. These last two
features are important because the in-
strument may sometimes be used out-
doors where power is not available or
in small groups where a p.a. system is
not needed.

The instrument shown in Fig. 1
comes close to meeting all of these
requirements. It is completely self-con-
tained. No extra ‘‘mike” or other pick-
up is required. It is compact as the
over-all dimensions are only 4"x6"x
4% ", It is quite sensitive, yet easy to
operate and use-—only three simple
controls are provided. It is battery
operated and no power line connec-
tions are necessary!

These features have been made pos-
sible by utilizing p-n-p junction tran-
sistors in the design of the instru-
ment.

Circuit Description

The complete schematic diagram
for the transistorized applause meter
is given in Fig. 2. The basic circuit
consists of a two-stage transformer-
coupled transistor amplifier followed
by a single stage combination ampli-
fier-detector. A built-in crystal micro-
phone cartridge (Mic.) serves as the
pickup.

In operation, audio signals picked
up by the microphone are applied to
the primary of transformer T,, a step-
down unit used to match the high im-
pedance of the crystal microphone to
the low input impedance of the first
transistor amplifier stage.

In order to adjust the gain of the
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instrument for different sized audi
ences, a simple step-type attenuator.
consisting of rotary switch 8, and re-
sistors R, R., R:, Ri, and R., is pro-
vided between the secondary winding
of T, and the input to the CK721 am-
plifier stage.

The audio signal obtained from the
“arm” of 8, is applied through cou-
pling condenser C, to the base of the
transistor, connected as a conventional
“grounded-emitter” amplifier. This
basic circuit has been used throughout
the instrument as it provides good
gain and permits a single battery
power source to be employed.

Resistor Es serves as the “base re-
turn” resistor. Connected to the nega-
tive terminal of the power supply, it
establishes the base current “bias” for
the first stage.

Transformer T is used to match the
high output impedance of the first
stage to the low input impedance of
the second stage, a CK722 “grounded-
emitter” amplifier. The primary wind-
ing of this transformer serves as the
collector load for the CK721 stage.

Coupling condenser C: offers a low
impedance path for the audio signal
to the base of the CK722 amplifier,
yet prevents the secondary winding of
T. from acting as a d.c. short from
base to ground. R; is the base return
resistor for the second stage; again,
the value of this resistor determines
the base *“bias” current.

Condenser C. serves to bypass the
higher frequency components of the
audio signal and thus to reduce the
effects of high-pitched whistles on the
final meter reading. This condenser
also reduces, to some extent, the am-
plitude of the noise ‘“hiss” generated
by transistor amplifier stages.

If desired, crystal headphones may
be inserted in the monitor jack, J,,
coupled to the second amplifier stage
through condenser C, This provision
permits the operator to hear the sig-
nal as picked up by the applause
meter.

Transformer T. serves to perform
a function similar to that of 7., that
is, its primary winding serves as the
collector “load” for the second ampli-
fier stage, and it is used to match the
high output impedance of one stage to
the low input impedance of the next.

C; serves as the coupling condenser
to the last stage, a CK722 transistor
operated without base ‘“bias” current.
Note that base resistor R. is returned
directly to ground rather than to
“B—".

When a transistor amplifier is op-
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erated without base “bias” current, it
acts to rectify as well as to amplify
the applied signal. Thus, collector cur-
rent depends directly on the amplitude
of the applied audio signal and this
current is indicated on the microam-
meter, M,.

Provision is made for ‘“smoothing
out” the peaks of audio signals by
means of a large capacity bypass con-
denser, Cs, across the meter. The use
of this filter is optional with the op-
erator, since it may be thrown out of
the circuit by means of switch S..

Power for the entire instrument is
obtained from a single 6 volt battery,
B,, controlled by a s.p.s.t. power
switch, S..

Construction Hints

The assembly and wiring of the
instrument are straightforward and
should present no problem to the
skilled technician. The placement of
major parts is apparent from the in-
terior view of the instrument given in
Fig. 3. The microphone cartridge and
the input transformer (7T.) are mount-
ed on the back panel.

A small chassis is used for the
transistor circuits. An under chassis
view is not shown because the final
wiring, with the author’'s layout, must
be done with the chassis in place.

The subminiature transformers are
held in place by small “Z” brackets.

Wiring and layout are not especially
critical, and the builder may modify
the layout shown or choose a new one
to suit his own requirements. Care
should be taken to follow good audio
practice, that is, leads should be kept
reasonably short and the “input” and
“output” portions of the instrument
should be kept well separated.

Although the author’s model has
been assembled in a standard sloping
panel utility box, another type cabinet
may be preferred by the builder. Al-
most any small metal box will serve
well in this capacity; a Bud “Minibox”
is a good choice.

The transformer leads are identified
by color-coded wires—the proper con-
nections are shown in Fig. 2 for the
transformers specified in the parts
list.

In rare instances it may be found
necessary to readjust the values of the
“base return’ resistors R« and R: for
optimum results with a particular
transistor. To do this experimentally,
connect an audio sine-wave generator
to the input and an oscilloscope to the
output of the stage to be checked. Ad-
just the value of the resistor for best
gain with minimum distortion, but in
no case choose a value which permits
the collector current to rise above
5 ma.

The builder can use one of two
methods when installing the transis-
tors. He may either use sockets or
wire the transistors directly into the
circuit. Should sockets be preferred,
standard 5-pin  subminiature tube
sockets are suitable.

If the transistors are to be soldered
in position, however, special care
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R\—10 ohm, Y3 w. res.
R.—3500 ohm, Y5 w. res.
R:—300 ohm, Y w, res.
R—100 ohm, ¥, w. res.
R;—82 ohm, Y3 w. res.
R¢—220,000 ohm, V3 w. res.
R:—150.000 ohm, Y w. res.
R\—10,000 ohm, Y3 w, res.
Cy, Co, Cs—2 pfd., 6 v. miniature cond. {Barco
Pé6-2)
Ca*—.002 ufd. cond.
C*—.01 pfd. cond.
Ce—300 pufd., 6 v. elec. cond.

ATTENVATOR

S—S8.p.5-pos. rotary switch
Su, S—3.p.s.t, toggle switch
B,—6 wvolt battery (RCA VSO68 or Mallory
302424)
J,—Open-circuit phone jack
M —0-500 d.c. microammeter, 2" round case
T, —"Sub-Quncer” trans. (UTC Type SO-6)
Ty, To—"'Sub-Ouncer” trans. {(UTC Type SO-
3)
V,i—"“p-n-p” junction transistor (Raytheon
CK721)
Vo Vi—""p-n-p” junction transistor (Raytheon
CK722)
Mic.—Crystal microphone { Shure R7)
*The voltage rating is unimportant. Any rating
over 6 d.c.w.v. is suitable.

Fig. 2. Complete schematic of the iransistorized applause meter. The “p-n-p”
type junction transistor has been used in this construction. Three are required.

should be exercised to complete the
soldering as quickly as possible to
avoid possible damage by overheating
these expensive components.

Circuit Modifications

A considerable number of modifica-
tions in the basic applause meter cir-
cuit are possible to meet the special
needs of the individual builder. How-
ever, because the number of possibili-
ties is so large, only a few suggestions
are outlined here.

First, the monitor circuit may be
eliminated entirely if desired. Simply
remove €, and J,.. No other circuit
changes are necessary.

Another meter may be substituted
for the 0-500 microampere unit speci-
fied in the parts list without making
any other circuit changes. An 0-100

microammeter will provide increased
sensitivity, while less sensitivity will
be obtained with a 0-1 ma. unit. Irre-
spective of the meter chosen, however,
care must be taken to set the atten-
uator so that serious overload will not
occur. The exact setting will vary
with different sized audiences.

In the author's model, the resistors
in the attenuation network (R,, R., R.,
R, and R;) were chosen arbitrarily
and no attempt was made to provide
a precise degree of attenuation at
each switch position. This method was
employed since the instrument is used
only to indicate relative peaks and
exact meter readings are unimportant.

Some builders might prefer that
the attenuator switch provide precise
steps of attenuation, either in terms

(Continued on page 120)

Fig. 3. Rear view of instrument. Microphone and transformer are mounted on the panel.
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Compiled by KENNETH R. BOORD

a heavy file of reports from listen-

ers all over the world who obviously
have had good luck with their DX-
ing.

Albania—Radio Tirana, 7.850A, not-
ed opening English session 1400.
(Pearce, England)

Andorra—Radio Andorra, 5,990, not-
ed 1730 with recordings. (Saremba,
Va.)

Anglo-Egyptian Sudan—Radic Om-
durman, 7.093A, noted with news 1115
on Sun, Wed {(Pearce, England)
Heard on 6.593A at 2315-2345, all-
Arabic; best after 2330. (Stark, Texas)

Angola—Luanda, 11.862, varies its
announcements; at times still says
“Radio Clube de Angola,” at others
“Radio Angola,” and sometimes “Radio
Angola, Emissor Nacional,” Noted
around 1500-1530 and later. (Pearce,
England)

Argentina—LRS, 9.316, Radio Splen-
did, noted 2115 with piano selections.
(Tandrow, Calif.) News noted 1800A
over LRA, 15.345, (Smits, Minn.)
Heard on this outlet 1800-2000 to
North America. (Vokral, N. Y.) Radio
El Mundo, LRX, 9.660, 7.5 kw., LRX1,
6.120, 10 kw., is scheduled 0530-2235.
(Kahan, Calif.) LRY, 9.76, heard 2215
at excellent level. (del Rosario, Ha-
waii)

Australia—VLA15, 15.200, noted 2200
at excellent strength in Hawaii. (del
Rosario) VLC9, 9615, noted at strong
level 0700-0845. (McGrath, Iowa)
VLM4, 4.917, Brisbane, heard 0410-0450
at good level in Home Service. (Morris,
Pa.)

Austria—Radio Wien, 9.664, Vienna,
noted 0330 with light musicals. Ap-
pears now to identify as “Radio Os-
terreich.” Biue Danube Network, 9.617,
Salzburg, noted with program preview
1025. (Pearce, England) This one is
heard at fair level as late as 1100-1200.
(Siggs, Sweden)

Azores—Ponta Delgada, 4.865, noted
to 1900 closedown. (ISWL, England)
CSA92, 11.090, heard with music 1530-
1538. (Morris, Pa.)

Bechuanaland—ZNB, 8.230, Mafe-
king, is heard in Sweden 1200-1300.
{Radio Sweden)

Belgium-—-ORU, 9.745, Brussels, not-
ed with recordings, announcements in
Portuguese at 1618, Heard on 6.000 at
1700 with Spanish for Latin America.
(Pearce, England) Heard closing 0805
on 11.803, fair level; noted on 21.510
with fair signal 0700 when reception
improves (may change beam then).
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THIS month’s ISW Department finds
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(Gillett, Australia) Heard on 9.767A
with interval 1300, French language.
(Smits, Minn.) Noted on 15.335 at 1200
in German. (Saremba, Va.)

Belgian Congo—Radio Congo Belge,
Leopoldville, lists OTM1, 6.295, 0000-
0130, 0515-0730, 1130-1600; OTM?2, 9.380,
0C00-0130, 1130-1600; OTM4, 11.720.
0515-0730; OTH, 9.210, 0530-0700, 1130-
1330; OTH, 11.670, Sun. only 0500-0700.
(Cody, Ireland, others) The 9.380 out-
let is good level to 1600 closedown in
French, but does have occasional
CWQRM. (Jannis, S. C.) Good level
when checked 0040. (Barnard, Calif.)

Brazil—ZYK3, 9.565, Radio Jornal do
Commercio, Recife, Pernambuco, is
good level in the United Kingdom
when presents ‘“Brazil Calling” (Eng-
lish) weekdays 2005-2030 (Sun. 1630);
ZYK2, 6.085, ZYK32, 11.825, and ZYK33,
15.145, are also used. Radio Cultura
du Sao Paulo, 6.165A, is being heard
well in Canada around 2330 when an-
nounces in English and asks for recep-
tion reports, says will send a “novelty”
reply from Radio Cultura, Avenida Sao
Goao 1285, Sao Paulo, Brazil; no long-
er uses 9745, Radio Bandeirante,
ZRY77, 6.185, and ZRY78, 11.925, is
scheduled now 0400-1100, 1600-0030.
(ISWC, London, others)

Radio Record, 9.505, Sao Paulo,
heard 1700 with news in Portuguese.
{Mesquita e Sousa, Portugal) Radio
Tamandare, ZYK21, 3.265, heard 1905-
1930; Radio Clube de Para, PRCS,

This young SWL who became a ham is Ed.
ward R. Buchholz, W9VBZ of Milwaukee, Wis.
Shown are Ed's NC.125 receiver: his trans-
mitier—a Johnson Viking: a Johnson wv.t.o.:
and the Milwaukee Radic Amateur's Club
"“Novice Trophy” presented to Ed for the
Year 1952, His transmitter usually runs

100 watts on the 20- and 75-meter bands.
His antenna is a 125-oot center-fed. half
wave. running E'W about 50 feet in air.

www americanradiohistorv com
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4,865, heard 1904-2058 sign-off; Radio-
difusora Amazonas, ZYS8, 4.805, heard
1900-2130 sign-off; Radio Quitandinha,
ZYP23, 5.045, noted 1630-1700. (Mie-
mois, Finland)

British Guiana—2ZFY, 3.220A, George-
town, Radio Demarara, noted 1845-
1915. (Hill, Mass.)

British Honduras — Radio Belize,
3.300, noted 1925-2000 with English,
then Spanish news, weather report,
and talk in English; heavy CWQRM.
(Morris, Pa.; Kirby, Mo.)

Bulgaria—Radio Sofia, 9.700, heard
well with news 1745. (Roemer, Ky.;
Smits, Minn., others) Noted on 7.671A
in English 1625-1640 through CWQRM.
(Morris, Pa.; Keith, N. Y.)

Burma—Radio Rangoon, 4.774, noted
with English 0915-1015. (Miemois, Fin-
land)

Canada—CJCX, 6.010, Sydney, Nova
Scotia, has increased power from 1 tc
5 kw. (WRH ) Heard with news, weath-
er report 0705-0715, then music. (Gre-
co, N. J.) BED, 7.320, Edmonton, Alta.,
noted 1430, bad QRM, QSB. (Belling-
ton, N. Y.)

Cape Verde Islands—CR4AA, near
7.398, Praia, noted signing on in Por-
tuguese 1500. (Pearce, England) Has
news in Portuguese 1545, 1630. {Mes-
quita e Sousa, Portugal)

Ceylon—VOA relay, 9.57, noted open-
ing 0830 with “Star-Spangled Banner.”
(Bellington, N. Y,) Radio Ceylon,
11975, heard 0930-1030 and later at
good level. (Jones, N. C. others)
Strong at 1100 (Lund, Iowa) Heard on
15.120 in English 2030-2330, announces
7.190 in parallel. (Crowell, Pa.)

China — Radio Peking, measured
15.058, noted with Chinese at dictation
speed 2030; at 2100 had time pips, fair
level. (Ferguson, N. C.) Heard on
10.210AV with setting-up exercises
1820, parallel 9.060A. (Niblack, Ind.)
Heard on 7.450A in native 1820-1915,
good level at times; CWQRM. (Morris,
Pa.) Peking is being heard on 6.105,
6.200, 9.010A, and 10.200 to sign-off
1334A; on 1196 at 2200 in English
with 15.06 announced as in parallel.
(Morgan, Calif.)

(Continued on page 126)

(Note: Unless otherwige indicated, all time is
cxpressed in American EST; add 5 hours for
GCT. "News" refers to newscasts in the English
language. In order to avoid confusion, the 24
hour clock has been used in designating the times
of broadcasts. The hours from midnight until
noon are shown as 0000 to 1200 while from 1
p-m. to midnight are shown as 1300 to 2400,)

The symbol V" following a listed frequency
indicates “varying.” The station may operate
cither above or betow the frequency given, "A’
means {requency is approximate.
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TV-RADIO SERVICE TECHNICIAN ASSOCIATIONS

Listed below, by state, are the various TV.radio technician associations in the

United States and Canada. Service technicians wishing to obtain more information

about their local associations should write direct to one of the officers listed.

CALIFORNIA

Long Beach Radio Technicians, Inc.. P.O.
Box 4085, Long Beach 4—Joseph Martin,
Pres.; Merlyn Cochems. Sec'y.

Bureau of Home Appliances of San Diego
County. Electric Bldg.. San Diego 1—
Robert D. Halvorson, Pres.; ]. Clark Cham-
berlain, Sec’y-Mgr.; ]. Holloway. Chm.
Electronics Div.

San Diego County Electronic Ass'n. Inc.,
P.O. Box B, Old San Diego Station. San
Diego 10—TFrederick Palmer. Pres.

Society of Radio & Television Techni.
cians, Inc.. P.O. Box 126, Van Nuys—
Jimmie Scarsborough, Pres.; Morris Blum.
baum. Sec’y.

COLORADO

Rocky Mountain Radio-Television Guild.
inc., 8201 West Grandview. Arvada—Mile
G. Scram. Pres.; Tom Sampson, Sec'y-
Treas.

FLORIDA

Radio & Television Technicians Guild of
Florida. Inc.. 8909 N.W. 22nd Ave., Miami
—Shan DesJardins, Pres.; Clarence C.
Gunn, Sec'y.

ILLINOIS

Greater Chicago Television Service In-
dustry. 135 S. LaSalle St.. Chicago 11—
Charles Custer, Pres: M. G. Mackay.
Sec’y.

National Alliance of Television & Elec-
tronic Service Ass'ns. 5908 S. Troy St.. Chi-
cago 29—Frank J. Moch, Pres.: Jack Mec-
Dowell. Sec’y-Gen.

National Appliance & Radio-TV Dealers’
Assn.. 1141 Merchandise Mart, Chicago 54
—Wallace Johnston, Pres.; Victor P. Joerndt,
Sec'y.

Television Installation Service Ass’'n. of
llinois, 5908 S. Troy St.. Chicago 29—Frank
J. Moch, Pres.;: Rubin Saxner. Sec’y.

INDIANA

Radic & Television Service Engineers
Ass'n., Inc., 1624 W. 9th St. Anderson—
Joe Groves, Pres.: E. ]. Deilks. Sec'y.

Radio-TV Service Dealer Ass’n.. %, Snyder
Radio Service. 728 1lth St. Columbus—
Ralph R. Dwenger, Chm.: J. E. Snyder.
Sec'y-Treas.

Radio Servicemen’s Ass'n., 701 Hess
Ave.. Evansville—Wayne Stephan, Pres.:
Albert J. Bosler, Sec'y-Treas.

Fort Wayne TV-Radio Appliance Ass’n.
112 East Washington, Fort Wayne 2—Ray
Adams. Pres.; Edward H. Sharkey. Sec'y.

IOWA

Radio Technicians Ass’'n.. 515 Church
5t.. Ottumwa—Jerry Brown. Sec'y.
MARYLAND

Certified Television & Electronics Ass'n.
of Marvland, 2861-3 W. Franklin St.. Balti-
more 23—Harry O. Johnson. Pres.; Jerry
Jacobson. Sec’y.

MASSACHUSETTS

Radio Television Technicians Guild of
New England. 212 Massachusetts Ave., Ar-

lingion 78—Ben Sims. Pres.; James Stine,
Sec’y.

Association of Television Service Engi-
neers, 18 Jackson St., Cambridge—I1. Werlin,
Pres.; Russell J. Cummings. Sec'y.

Radio Television Technician’s Guild of
New England. Inc., P.O. Box 1307, Fall
River—]Jim Shipley, Pres.;: Alfred A. Feisal.
Sec'y.

MICHIGAN

Television Service Ass'n. of Michigan,
16311 Grand River. Detroit 27—Harold
Chase, Pres.; M. Wright. Sec’y.

Radio Technicians Ass'n.. P.Q. Box 773.
Kalamazoo—Paul M. Goecke. Pres.; James
Thayer, Sec’y.

Oakland County Electronic Ass'n.. 286
State St.. Pontiac—John Stefanski, Pres.:
James H. Hampton, Sec'y.

MINNESOTA

Radio Servicemen of America. 1010 Sec-
ond Ave.. S., Minneapolis—A. R. Trovall.
Rochester Radio & Television Service-
men’s Ass'n., 505 11th St. N.W.. Rochester
—George McKinzie, Pres.; V. Norman, Sec'y.

MISSOURI

Television Service Engineers, Inc.. 307
Shukert Bldg.. 1115 Grand. Kansas City—
Albert A. Richards, Pres.; Ray Crawford,
Sec'y.

Ass'n. of Television Service Companies
of Greater St. Louis. Inc.. 1724 S. 38th St..
St. Louis 10—Vincent J. Lutz, Pres.: Morton
Singer. Sec'y.

NEBRASKA

Nebraska Electronic Service Ass'n.. 1617
S. 17th St. Lincoln 2—H. M. Tanquary.
Pres.: T. M, Duffield, Sec’y.

NEw JERSEY

Radio Servicemen's Ass'n.. Inc. 72 S.
Olden Ave., Trenton 9—George Owens,
Pres.; Louis E. Peoples, Sec'y.

NEW YORK

Buffale Radic Institute Alumni, 45 W.
Mohawk St. Buffalo—Albert Licata. Pres.:
Philip Oechler. Sec'y.

Radio Technicians Ass’n., Inc., 657 Broad-
way. Bufialo 12—Ted J. Telaak. Pres.:
Clarence Jax. Sec'y.

Radio Television Service Ass'n. of West.
ern N. Y., Station E.. Box 28, Buffalo—
Ferdinand ]. Lynn., Pres.: John G. Wick.
Sec'y.

Long Island Electronic Technicians Ass'n.,
88 4th St.. Oceanside. L.I.—William Carey.
Pres.; H. F. MacFarland. Exec. Sec'y.

Long Island Television & Radic Techni-
cians Guild., 23 Broadway. Hicksville. L. 1.,
—IJohn A. Wheaton, Pres.;: Henry Wawryck,
Sec'y.

Editor’s Note: Although every at-
tempt has been made to make this list
a3 complete as possible, some groups
wmeay have been ontitted. If the officers
of any such group will send in the exact
wante, address, aned list of officers, we
will be happy to include this informa-
tion in one of our futwre issues.

Radio Technicians Guild of Rochester.
N. Y.. Inc.. 703 Temple Bldg.. Rochester 4—
Alfred L. Best, Pres.; Francis G. Stoffel,
Sec'y.

Associated Radio-Television Servicemen
of N. Y., Inc., 855 Midland Ave.. Yonkers—
Max Leibowitz, Pres.; Arthur Rhine. Exec.
Sec'y.

OHIO

Associated Radio & Television Service
Dealers. 2552 N. High St.. Columbus—Sam
Oppenheimer. Pres.: Robert Tyo, Sec'y.

Electronic Technicians Ass'n. of Toledo.
626 Pleasant Place, Toledo 9—Vern B,
LaPlante, Chm.; Orville G. Shanteau. Sec'y.

OKLAHOMA

Oklahoma City Television & Radio Serv-
ice Ass'n.. 2909 N.W. 23rd St.. Oklahoma
City—H. O. Eales, Pres.; Harry E. Dent.
Sec'y-Treas.

PENNSYLYANIA

Lehigh Valley Radio Servicemen’s Ass'n.,
Radio Station WSAN. 39 N. 10th St., Allen-
town—Claude Kramer, Pres.; Ed Ehritz,
Sec'y.

Federation of Radio Servicemen’s Ass’'ns.
of Pa.. Carbondale—Milan J. Krupa, Chm.:
Leon ]. Helk, Sec'y.

Alle-Kiski Chapter of the National Appli-
ance & Radio-TV Dealers Ass’'n., P.O. Box
283, Brackenridge—Penny Martin. NARDA
Rep.

Conestoga Television Ass'n. 915 New
Holland Ave.. Lancaster—Lewis 1. Mengle,
Pres.; Robert G. Wiegand. Sec'y.

Joint Electronics & Radio Committee on
Service, Lewis Tower Bldg., Phiiadelphia—
Paui V. Forte, Exec. Sec'y.

Philadelphia Radio Service Men’s Ass'n.,
Inc., 1307 W, Rockland St.. Philadelphia 40

—Samuel Brenner, Pres.: Fred Cohen.
Sec’y.
Television Contractors Ass'n., Lewis

Tower Bldg.. 15th & Locust Sts.. Philadei-
phiac 2—Albert M. Haas, Pres.: Martin
Weinberg, Sec'y.

Television Servicing Dealers Ass'n., 6021
Ogontz Ave., Philadelphia—Louis J. Smith.
Pres.: Martin Benoff. Sec’y.

Radic Servicemen's Ass'm. of Luzerne
County. P.O. Box 309, Wilkes-Barre—Wil-
liam Morgan, Jr.. Pres.; Milan J. Krupa.
Sec'y.

RHODE ISLAND

R. I. Radiomen’s Business Ass'n.. P.O.
Box 800. Providence 1—Hugo Olobri. Pres.:
Edward Oliver. Sec’y.

TEXAS

Fort Worth Radio & Television Ass'n.,
Inc., 1610 Eighth Ave.. Fort Worth—Truett
Kimzey, Pres..Dir.: ]. W. Williams. Jr.,
Sec'y-Treas.

Texas Electronics Ass'n.. 511 Hemphill
St.. Fort Worth—Leonard R. Smith, Pres.;
Luther Bradley, Sec'y.

Texas Electronic Technicians Ass'n.. P.O.
Box 15011, Houston—Ed Grange. Pres.; M.
Chaplinsky. Sec'y.

{Continued on page 164)

MARCH, 1954
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ae's RADIC
SERVICE SHOP

By JOHN T. FRYE

SN

I

away from the service shop as Bar-

ney returned from his lunch hour,
and the youth, who had more curiosity
than Dr. Kinsey, immediately hurried
inside to find out what new equipment
Mac could be purchasing. The boss al-
ready had the instrument out of the
box and sitting on the service bench,
and he was unwrapping some small
parts that had been packed with it.

‘“Hey!" Barney exclaimed, “that's a
mighty neat looking tape recorder. Is
it for the shop?”

“Yep,” Mac answered. ‘“Our old one
is pretty well worn out; furthermore,
home tape recorders have improved a
lot since that one was made. The
features of this Ekotape 205 represent
many of the advances found in most
late model recorders.”

“Such as . . ."” Barney led him on.

“Such as the ability to record at
either 3.75 or 7.5 inches-per-second and
being able to switch instantly from one
speed to the other with proper equal-
ization of the playback amplifier being
cut in automatically for either speed.
It is a dual-track machine that can
put two full hours of program on a
seven-inch reel and has a fast forward
and rewind for quickly spotting a par-
ticular section of the recording. When
a program is being taped. it can be
heard through the recorder speaker or
this can be cut out. There is a full
range tone control for boosting either
the bass or highs during playback.
There is a high-level input jack and a
patch cord for taking a recording from
any radio, TV, or phono player by sim-
ply clipping the ends of this cord di-
rectly to the voice coil connections. The
same jack, of course, could be used
with a shielded cord for taking the
program from a high impedance

86

THE express truck was just driving

TAPE RECORDERS

source, such as directly across the vol-
ume control or from the output of a
phono cartridge.

“As I mentioned, many of these
features are found in practically all
late model recorders; but here is some-
thing in this one that appeals to me
for our uses.” As he said this, Mac
inserted a small device in an opening
in front of the recorder and pushed it
gently with his thumb. Instantly the
reels that had been moving the tape
through the recording head stopped
going around. As his thumb released
the gentle pressure, the reels started
revolving again.

“This manual control of tape move-
ment allows you to stop and start the
tape instantly at any time while re-
cording or playing back without dis-
turbing any of the other controls. I
figure it will be most handy for dictat-
ing. A fellow can say a sentence and
then stop the gadget while he thinks
up another.”

Mac removed the hand control and
inserted the end of a flexible tube
that went down to a foot treadle affair
resting on the floor. When he pressed
on this with his foot, the tape could
be stopped and started again as readily
as with the hand control.

“This foot control is a good com-
panion for the hand control,” Mac ex-
plained. “It allows you to control the
recorder while your hands are busy
doing something else. For example,
Matilda can use it to take down on the
typewriter a letter I have dictated on
the tape. She can let the tape run
for a few words at a time and then
hold it while she puts these down, and
so on.”

“You whizzed something by me
awhile ago,” Barney complained. '"What
was that business about different am-

www americanradiohistorv com

plifier compensation for each speed?”

“Well, you must know the response
curves of an uncompensated tape re-
cording would never serve as a high-
fidelity fan’s pin-up. It looks like a
sort of lopsided parabola with the lows
falling away from the peak more grad-
ually than do the highs. By increas-
ing the speed of the tape, we can in-
crease the frequency of this peak re-
sponse point. In fact, the relationship
is a direct one, with the peak response
frequency being doubled by doubling
the tape speed.”

“Hold it!"
“Why ?"

“Suppose we used light-sensitive
tape instead of magnetic and employed
a neon lamp shining through a narrow
slit on to the tape as our recording
head. When the light was bright, the
tape in front of the slit would be
turned black; when the light was out,
the tape would remain white. Now if
we use a low-frequency sine wave to
excite the neon lamp, the moving tape
will be transformed into alternate
bands of white and black. As we in-
crease the frequency of our exciting
signal, the width of these bands will
decrease until they become narrow
vertical lines. Finally, as the frequen-
cy goes higher and higher, the alter-
nate lines of black and white will
become so narrow that they merge
together., Holding our exciting {fre-
quency at this point, however, we can
double the speed of the tape and so
double the width of the lines, making
them again easily distinguishable. Only
when the exciting frequency is doubled
will they merge together once more.
Since the recording head prints mag-
netically on the tape in precisely the
same way that this apparatus would
print photographically, you can see
why increasing the tape speed in-
creases the potential high-frequency
response.”’

“Yes, and I also see why different
amplifier compensation would be re-
quired to flatten out the curves for
each speed. You would need less high-
frequency compensation at the higher
speed. Right ?"'

“Right,” Mac applauded; “and while
this picture is still fresh in your mind,
perhaps we had better talk about the
importance of head alignment in play-
ing tapes recorded with a recording
head that is different from the play-
back head. Since most home recorders
use the same head to perform both
jobs, this is not very important as long
as the machine is used only for playing
tapes recorded on that machine; but
now it looks as though we are on the
brink of a new era in which there will
be a lot of exchanging of tapes.”

“What makes you think so?"”

“For one thing, it is becoming quite
a fad to exchange tapes between re-
corder fans. In fact there is an organ-
ization called Tape Respondents, In-
ternational, with headquarters in San
Francisco, that encourages just that
sort of thing. Then I saw in ‘Time’ a
few weeks back where hoth Pentron

(Continued on page 170)

Barney commanded.
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First On The Market . . . more thzn 20 vears ago

Mallory produced the first commercial Vibrators.

First As Original Equipment . . . today Mallory
produces more Vibrators for set manufacturers than

all other makes combined.

First With Servicemen .. .surveys show thal
Mallory Vibrators are preferred and used by 5 out

ol 6 servicemen.

Your Work Is Right The First Time when vou
use Mallory Vibrators. The patented, tuned mecha-
nism assures completely dependable performance...

alwavs. Ask for Mallory Vihrators by name.

Cover 75% of Your Replacement Needs

with just 6 Mallery Vibrators!

Ask vour Distributor abont Mallory Deal 2118 which
includes these 6 fast moving Vibrators.

And he sure vou have a copy of the eurrent Mallory Vibrator
Guide. Tt is a complele cross reference listing and service
guide—the most recent edition of a publication serving
servicemen for nearly 25 years.

-

£ot . £
MATLGRY

CAPACITORS s CONTROLS « VIBRATORS = SWITCHES » RESISTORS
RECTIFIERS » POWER SUPPLIES « FILTERS + MERCURY BATTERIES

APPROVED PRECISION PRODUCTS

| P. R. MALLORY & CO. Inc., INDIANAPOLIS &, INDIANA /i

v{ \R'V. .6'.4.-1 L ./;:.»V @* ] _f;\'\
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over 700,000

already installed?

: i 5 2
o a W

model 325-4

model 325

the world's most powerful
all-channel VHF antenna

—OUT-PERFORMS AND OUT-SELLS THEM
="

Never before in the history of television has an antenna
received such an overwhelming reception. Channel Master’s
CHAMPION — in a few short months — has rocketed to the
top as the nation’s most-wanted, best-selling, best-performing
YHF antenna!

model 325-2
CHAMPIONSHIP Performance: Only the CHAMPION

has the unique new "Tri-Pole”, a triple-powered dipale system
in which the Low Band dipole also functions as three dipoles
tied together, in phase, on the High Band.

Horlzontal Polar
Pattern

r {Relative Voltage)
All-aluminum. Assembles faster than a 5-element Yagil ) R

The CHAMPION is another great contribution of the
Channel Master Antenna Development Laboratories.

CHAMPIONSHIP Promotion: The CHAMPION is the antenna
America knows best!

cusssaesFSEET

‘m

¢ Publicized in leading magazinest ¢ Outstanding dealer
Cooperative Advertising Program! e Free newspaper mats,

window streamers and TV film commercials! THE STACKED CHAMPION
PROVIDES:

11-13 DB High Band gain

L/

THE JeisEIns 6'/2-7/2 DB Low Band gain
STACKED %
Model No. List Prite
CHAMPION | OUT-PERFORMS I I
this ... 3254 480y $88.39
Hi - 225 | 2oy Mormess | $ 208
= 325-5 l-ﬂu; Harness I $ a7
e, = St
@ CHANNEL MASTER CORP.
v‘: fLLENYILLE, N, T WORLD'S LARGEST MANUFACTURER OF TELEVISION ANTENNAS "pat. pending

ROAL
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TIE SEPARATE ANTENNAS TO
ONLY ONE TRANSMISSION LINE

CHANNEL MASTER inter-action filters

Only Channel Master \ VHF only
W

filters are “e

TENNA-TIE
permanently sealed
in a block of
moisture-proof, -
high melting-point no.
electrical wax, 9033-A r
locked in an attractive »
styrene case. Use with

leads of any length!
New, specially designed

L Slngle lead High and Low Poss filters
entirely eliminate the need
for critical lead lengths! This
new, extremely effective cir-
cuit makes the TENNA-TIE

the most effective filter of

@ No switching
@ No signal loss

@ No inter-action,
effective isolation.

its type now available.

— only $3.50

THE ANTENNA IN

by Harold Harris, Vice President, Sales and Engineering

Now that color telecasting is a reality, we will see
an ever-increasing flow of color sets to the consumer.
Although much is being said and written on the sub-
ject of color sets, many unanswered questions remain
about the role of the television receiving antenna in
color television.

Will present antennas work on color?
Will a special antenna be needed?

The results of thorough laboratory and field tests
made by engineers of the Channel Master Antenna
Development Laboratories show that practically alt
present TV antenna types will perform satisfactorily on
color. Gain variations as high as 3 DB across one
channel can be tolerated. When this figure is exceeded
blurring or smearing of the picture may occur. Although
there are certain antennas on the market which do
have excessive gain variation, this is not the case of
the vast majority of present installations.

VHF-UHF VHF-UHF

ULTRA-TIE

TRIPLE-TIE

Ties together all three TV
reception bands:

1. low Band VHF
2. High Band VHF
3. All UHF

High and low Pass filters
enable the Triple-Tie to
adapt all Hi-lo VHF instal-
lations to UHF — quickly
and effectively. “‘Free-Space”
terminals for perfect all-
weather UHMF reception.

JOINS — seporate VHF and
UHF antennas for use with
a single lead.

SEPARATES — VHF and UMF
signals at the set or con-
verter where separate ter-
minals are provided.
“Free-space” terminals.

new low price— $3.75 new low price— $4.86

TELEVISION

-

There are also indications
that fringe area color recep-
tion may be more critical.
This may necessitate the use of fringe area antennas
in areas closer to the TV station.

In the nation’s most advanced television research
laboratory, Channel Master antennas have always been
designed for full band width and minimum variation
in gain on any one channel.

For this reason, every Channel Master antenna which
you have installed in the past, as well as the ones you
install today, will provide reception of outstanding
quality when color TV comes o your area.

Channel Master antennas were the
antennas selected for the tests which
led to the F.C.C.’s approval of the
National Television Standards Com-
mittee color system.

Copyright 1934, Channel Master Corp,
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Positive
connections
every time

':El'lil"::lllh

SO
Attachable Terminal

HI-VO-KAPS’

When it comes to high-voltage ca-
pacitors, you just can’t beat CRL
Precision Attachable Terminal Hi-
Vo-Kaps for dependability. Here's
why:

They are 100%; factory-tested at twice

rated workinf voltage — withstand con-
tinuous overload up to 40,000 v.d.c.

Terminals and taps have heavy 8-32
thread—cannot strip or break off, when
terminals are tightened.

Terminals seat flat at bottom of tap.
No gaps between terminals and capaci-
tor body — no possibility of corona.

Positive mechanical bond between stub

terminals and internal electrodes pre-

vents loosening, when terminals are
attached.

Keep a stock of CRL Precision
Attachable Terminal Hi-Vo-Kaps
on hand. Separate packaging of ter-
minals and capacitor body lets you
buy only the terminals you need.
See your Centralab distributor.

Send coupon for bulletin 28-2
on CRL Precision Attachable
Terminal Hi-Vo-Kaps,

l'.“...........‘..'.‘
CENTRALAB,

A Division of Globe-Unjon Inc.
910C E. Keefe Avenve, Milwavkee 1, Wisconsin

Send bulletin 28-2 on CRL Precision
Attachable Terminal Hi-Vo-Kaps.

Name

Company....._.
AADICB8 e e

Cuity. .. o Zone.. ...State

D-1934
N D O O O S

B om o o o n  E-

%0

WIRELESS OPERATORS OF OLD

By €. HOWARD BOWERS

LD TIME Wireless Operators are be-

ing heard from all over the country!
If you were a commercial operator
around 1912, send us a brief resumé of
your career as we would like to share
your experiences with our readers.

This month we were privileged to
hear from J. F. Hammel, Vista, Cali-
fornia, who spun this yarn of service
and adventure to his friend E. H. Mar-
riner. “JF,” as he is known to his
friends, started out in San Francisco in
1912 after attending the old Marconi
Wireless School.

Our new operator's first ship was a
lumber schooner, the “‘SS Wolverton,”
followed by several freight and passen-
ger vessels of the Admiral Line. Start-
ing pay was $30 a month plus room and
board. “Board” was usually restricted
to the petty officers’ mess adjoining the
crew’s galley and “room” was that por-
tion of the ship of least use for any-
thing else!

Most of the West Coast operators
seemed to have a yen for Alaska and
“JF" was no exception as in 1913 he
served aboard two lumber schooners
in that area. During 1914, however,
our Arctic-minded friend made his first
voyage away from the U, S. coast and
sailed to Chile on the “SS Cuzco” with
lumber, returning with nitrates to
California. In 1915 he made a Euro-
pean cruise on a Grace Line ship. He
returned to the Alaska run in 1917,

“JF” continued as a wireless opera-
tor until 1937 when he fell into evil
ways and became a purser. The list
of ships on his service record was
longer than a king size cigarette when
he quit the sea in 1947 and succumbed
to his dreams of a chicken ranch in
southern California where he hopes
they do not become cheaper by the
dozen!

Fred H. Zolin

While the majority of those engaged
in professional work start as amateurs
and wind up as professionals, the re-
verse is true in the case of Fred H.
Zolin of Milwaukee. He started out as
a professional telegrapher for Western
Union about 1910 and did a little dab-
bling in wireless on the side. Fred
was one of the many “boomer’” opera-
tors and by 1914 he had drifted south
to New Orleans and his first glimpse
of the Gulf. His first sniff of salt
water so stimulated his sea-going ap-
petite that he obtained a First Class
Commercial License and packed his
bag and hammock.

He signed on the good ship “Ala-
bama"” bound for Frontera, Mexico.
The ship had just undergone repairs
and his first chore was to muck out
the wireless shack. The gear was
Telefunken with a quenched gap—
something new to our tyro ‘“sparks.”
The Chief Mate had to be contacted
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every time juice was wanted and no
one aboard knew the ship’s call. Any-
way, when the rig was finally cranked
up and a general call sent out, our
friend promptly received a QRT from
a British warship lying off Vera Cruz
and what could be sweeter.

His stretches at sea were usually
followed by Western Union assign-
ments and in 1917 Fred joined the
Navy as First Class Electrician’s Mate
and was sent to London where he
served on Admiral Sims’ staff in com-
munications. After World War I he
served on Herbert Hoover's American
Relief Commission and held posts in
Paris, Venice, Trieste, and Vienna.

Returning to the States in 1919,
Fred again accepted employment with
Western Union at Milwaukee, Wiscon-
sin, where he is now assistant opera-
tions chief. He is also a big-shot ama-
teur radio operator on the side and has
served two terms as president of the
Milwaukee Radio Amateur Club. This
alone is no small job as the club has
over 300 members. It might also be
added that our friend is still going
strong and that he celebrated his
“39th” birthday last Christmas Day.
Continued success to Fred H. Zolin.

John O. Ashton

Switching signals across the country,
we now pick up the story of another
old timer, John O. Ashton of 2261 St.
Francis Drive, Palo Alto, California.

This old time wireless operator has
collected more “fruit salad” than Gen-
eral Marshall ever thought of. It all
started in (hold your hat) 1901 when
“JO"” and his uncle tuned in the now
famous “S" signals from Marconi’s col-
leagues in Poldu, Cornwall, in fact the
same signals that Marconi and his as-
sistants, Kemp and Paget, were receiv-
ing in Newfoundland.

During 1910 “JO" and his friend and
colleague, Earl Ovington, demon-
strated Professor Tesla’s high-frequen-
cy apparatus at Madison Square Gar-
den, N. Y., and during the same year
he installed his counterpoise antenna
on Ovington's small Bleriot monoplane
and conducted the first two-way radio
communication with a plane aloft.

Our fast-moving friend obtained his
“Certificate of Skill” in 1912 and be-
came a regular operator atop 42
Broadway in New York City. Later
he sailed on United Wireless equipped
ships and others operated by United
Fruit. He became an instructor and
later an engineer in Latin America
and South America. He taught radio
school in four different foreign coun-
tries. He took post-graduate wireless
engineering instructions in Berlin un-
der Professor Braun, inventor of the
Braun tube from whence come our TV
tubes.

In 1913 he was a sales representative
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for Lce DeForest in the distribution of
Audion tubes. He is a member of the
IRE, the National Association of Trade
Executives, African Explorers Society,
Pionecr Radio Station Owners, Asso-
ciation of Research and Development
Directors, to name a few,

He is now a consulting engineer and
in his spare time he is preparing a
series of books on the history and de-
velopment of radio and electronics cov-
ered by his own experience.

Our best wishes to “JO.” 30

Transistor Receiver
(Continued from puge 73)

an input signal cause collector current
to flow. This pulsating current filtered

somewhat by C. operates the sensitive |
relay in the collector circuit. Although

the class A efficiency of a junction
transistor closely approaches the theo-
retical 50%, in this application we are
interested in getting the maximum
power output, irrespective of distor-
tion, so the class B operation is much
more attractive, The relay, manufac-
tured in England, is a lightweight,
sensitive device ideally suited for
model airplane work. It weighs about
one ounce, has a 4000-ohm winding,
and operates on about 3 mw. of power.
It features a balanced armature oper-

ating in the field of a permanent mag- |

net and is highly resistant to vibra-
tion.

The sensitivity of this receiver is
surprisingly good. A 40 microvolt sig-
nal, modulated 50% with a 400 cycle
tone, is sufficient to operate the relay.
Any signal greater than 100 microvolts
will drive the last stage to saturation
which delivers about 12 milliwatts into
the relay. With only 3 milliwatts
needed to operate the relay this gives
a comfortable margin of safety.

The current drawn from the 9-voilt
battery is about 2 ma. for the V, and
.3 ma. ecach for V. and V. This is a
total power consumption of about 23
milliwatts under standby conditions.
An. incoming signal increases this
drain to 50 mw. but then we are de-
livering 12 mw. to the relay. This is
a phenomenal saving of power when
we consider that most vacuum-tube
receivers of this type consume at least
150 mw. of filament power alone. This
receiver is normally operated from six
of the smallest available flashlight
hatteries connected in series.

A 10-watt mobile transmitter feed-
ing into a 12-foot loaded vertical whip
antenna was used for range checks. A
three-foot vertical antenna was used
on the receiver. Operation on the
ground was satisfactory at % mile so
the range in the air should be more
than adequate.

This receiver is not offered as the
ultimate for this type of service be-
cause its performance leaves much to
be desired. The author hopes, how-
cver, that this description will stimu-
late additional activity in the use of
transistors in radio receiver applica-
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‘Must’

FOR EVERY

RECORD
' COLLECTOR

FISHER

Hi-Lo Filter System

B Here it is at last—America’s first clectronic sharp cut-off Filter System.
Suppresses turn-table rumble, record scratch and distortion, etc., with the
absolute mininon loss of frequency response. Separare low and high fre-
quency cut-offs. Can be used with any tuner, preamplifier, amplifier, etc.
No insertion loss. Uniform response 20-20,000 cycles, = 0.5 db. Self-
powered. All-triode. Beautiful plastic cabinet. Only $29.93

FISHER

Preamplifier- Equalizer

8 Now, professional record cqualization facilitics are within the reach
of every record collector. THE FISHER Madel 50-PR, like its big brother
(Model 50-C) is beautifully designed and built. Only $22.95

-

THE FISHER HI-LO FILTER SYSTEM - MODEL 50-F

THE FISHER PREAMPLIFIER-EQUALIZER + MODEL 350-PR QUTSTANDING

FEATURES

e Indcpendent switches for
low-frequency turnover and
high frequency roll-off. ® 16
combinations. ® Handles any
low level magnetic pickup. @
Hum level 60 db below 10 mv
input, ® Uniform responsec
20-20,000 cycles, = 1 db. @
Two triode stages. ® Full low
frequency equalization. ®
Output lead any length up to
50 feet. ® Beautiful plastic
cabinet, ¢tched brass control
pancl. ® Compleicly shielded
chassis. ® Built-in AC switch.
Jewel indicator light.

Write for full details
FISHER RADIO CORP.

39 EAST 47th STREET * N. Y.
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Heatlhke

IMPEDANCE :
BRIDGE KIT &

MODEL IB-2

s50°° §

SHIPPING WT. L)
15 LBS. L]

Another new. outstanding instrument design so typically character-
istic of IHeathkit operation in producing high quality instrument kits
at the lowest possible price. A new, improved model Impedance
Bridge kit featuring modern cabinct styling, with slanted panel for
convenience of operation and interpretation of scales ac a $10.00
price reduction over the preceding model. Built-in adjustable phase
shift oscillator and amptitier with all tubhes of the battery operated
type completely eliminates warm-up time. The instrument is en-
tircly AC line operited. No bothersome battery replacements.
The Heathkic 1B-2 Impedance Bridge Kit actually represents
four instruments in one compact unit. The Wheatstone Bridge for
resistance measurements. the Capacity Comparison Bridge for capa-
city measurements, Maxwell Bridge for low Q. and Hay Bridge for
high Q induciance measurements. Read Q, D, DQ all on one dial
thereby climinating possible confusion due to the incorrect dial
reference or adjustment. Only one set of instrument werminals nec-

Feathkct
AUDIO WATTMETER

—— KIT )
_f $2950

SHIPPING WT.
6 LBS.

marraani

A new Heathkit design for the au-
Jio engineer. serious hi fi enthu-
siast, recording studio. or broad-
cast station; the Heathkic Audio
Wattmeter Kit. This specialized
instrument instantly indicates the
output level of the equipment
under tesc withour requiring the
use of external load resistors. All
readings are taken directly from
the calibrated scales of a 415"
200 microampere Simpson meter.

The Heathkit Audio Wattmeter
features five full scale power meas-
urement ranges from 5 milliwatts up to 50 wates with Jb ranges of

15 b o -+48 Jdb. The instrument has a power measurement
rating of 25 waus continuous and 50 waus maximum for inter-
mittent operation. Non-inductive resistance load impedances of 4,
8. 16, and 600 ohms arc provided through a panel impedance
selector switch. Frequency effece is negligible from 10 cycles o 250
ke. A conventional VIVM circuic utilizes a 12AU7 twin triode tube.
The meter bridge circuit uses four germanium diodes for good line-
arity.

With the Heathkit AW-1 desired information can be obtained
instandly and conveniendy without bothering with the irksome sctups
and calculations usually required. Useful for power curve measure-
ments, frequency response checks. monitoring indicaror, ctc. Con-
venient ¢alibration directly from 110 volt AC line source. This new
instrument will help to supply the answers to your audio operaung
or power output problems.

Peatures

Simpson 100-0-100 microampere
meter.

® Completely AC operated.
Built-in phase shift generator and

amplifier.

® Battery type tubes, no warm-up
required.

® Newly designed two section CRL
dial.

Single knob D, Q, and DQ functions.
Special impedance matching trans-
former.

New modern cabinet styling.

2% precision resistors and silver
mico condensers.

essary for any measurement function. Panel provisions provided for
external gencrator usc,

A newly designed two section CRL dial provides ten separate
“units” switch settings with an accuracy of .5%. Fracrions of units
are read on a continuously variable calibrated wire-wound control.
A special minimum capacity. shielded, balanced impedance match-
ing transformer hetween the gencrator and the bridge. The correct
impedance match is auromatically switch selected to provide con-
stant load operation of the gencrawor circuit. The instrument uses
4% precision resistors and condensers in all measurement circuits,

The new Heathkit 1B-2 provides oussranding design features not
found in any other kit instrument. The single low price includes the
power supply, generator, and amplificr stages. No need 1o purchase
separate Instrument accessories in order to obtain the type of oper-

ation desired.
Heathbct

LABORATORY

GENERATOR KIT

s39s0 @

S &
08

——
T —

SHIpP. WT.
16 LBS. :
Another welcome I ‘ .
new  addition to & y

the popular linc of Heathkit

instruments, the Heathkic Lab-

oratory Gencrator. Specifically

designed for flexibility of opuration. accuracy and versatility
beyond the performance level provided by the conventional
service type gencrator. Frequency coverage of the Colpitts
oscillator is 150ke 0 30mc in five convenient ranges with
provisions for internal or external modulation up o 50%.
and .1 volt RF output throughout the frequency range. Panel
mounted 200 microampere Simpson meter for RF “'set refer-
ence level” to provide relative indication of RF output. In-
dividually shielded oscillator and shielded variable and swep
attenuator provide flexible control of RF ourpur.

The circuit featurcs a GAF4 high frequency oscillator, a
6AVYS amplifier with grid modulation, 12AU7 400 cycle
oscillator and modulator, OB2 voltage regulator tube, and
a selenium rectifier tor rthe cransformer operated power supply.
The smart professional instrument appearance and over-all
flexibility of operation will prove a decided asset 1o any in-
dustrial or educationa! lahoratory. The Heathkic Laboratory
Generator sers a new level of operation, far superior to any
instrument in this price classincacion.

HEATH COMPANY - Benton Harbor 15, Mich.
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THE MOST Owctatasndeng 05CILLOSCOPE IN HEATHKIT HISTORY
NEW MODEL 0-9

0SCILLOSCOPE

¢k THESE FEATURES

3

pounce and jitter:

Wide band *M““
down only 6 db 3
3mc_,gprnduces

%00 ke squa“%
wave and up 10
mc sine wave.

availabie 1of
‘J:::\:\ex. havd-to-see
wave forms.

as peak-tm
::1:\( vacyum tube
voltmeter — maas‘-\
ures directly °n
calibrated scree
—bullt-in calibra®
tor vollage.

1l compensat-
z:lo‘::llzm}e 1n|low:r'
vertical input :.‘oc-
trols trace 1epro! i :
tign at any inpu
tevel.

eady formed
2:\: l'ace&_ wiring
P2 harness eliminates
unsightly and lun'
consuming work o
assembly-

race blanking
mpmm elimi-
nates confusion
Aad gives, cleat
concise picture 0
vigwed wave form.

Announcing the newest addition to a brilhant series of Heathkit
Oscilloscopes, the cutstanding new model O-9 instrument. This
Oscilloscope features a brand new 5UPL cathode ray tube for
really fine hairline focusing, good intensity and freedom from hala-
tion.

NEW FEATURES

Efficient voltage regulation system maintainas rock steady trace
stabilization. New retrace blanking amplifier circuit—amplifier
band width further extended through efficient circuitry. Calibrated
1 volt peak-to-peak reference — wiring simplified by ready laced
and formed wiring harness—new phasing control.

‘Heathkel LOW CAPACITY PROBE KIT

Oscilloscope investigation of high frequency,
high impedance or broad band width circuils
requires the use of a low capacity probe. The
Heathkit Low Capacity Probe featuzes a vari-
able capacitor to provide the necessary degree
of instrument impedance matching.

Heathbet
VOLTAGE
CALIBRATOR KIT

The Heathkit Voltage Cali-
brator provides a convenient
method of making peak-to-
peak voltage measurements
with an oscilloscope. Peak-to-
peak voltages areread directly
on the calibrated panel scales
in the range of .01 to 100 volts peak-
to-peak. A convenient “signal”’ pos-
ition on the panelswitch can be used
to by-pass the calibrator and apply
the signal directly to the scope input.

MODEL VC-2

S11°°

SHiP. WT. 4 LBS.

MARCH, 1954

The basic function of the Heathkit
S-2 Electronic Switch kit is to permit
simultaneous oscilloscope observation
of two separate traces which can be
either separated or super-imposed for
individual study. Continuously vari-
able switching rates in three ranges
from less than 10 cps to over 2000 cps.
Individual gain controls for each in-
put channel and a positioning control.

KIT

SHIPPING WT.
28 LBS.

GOOD DESIGN

Terminal board for quick access to deflection plates—

provisions for Z axis input—astigmatism control—bal-
anced push-pull deflection am

E;iﬁers—internal sync on
either positive or negative peaks.
VERTICAL AMPLIFIER

High impedance input with 6AB4 cathode follower, twin
triode 12AT7 Cascade amplifier, 6C4 phase splitter and
12AT7 push-pull high gain deflection amplifier. Sensi-
tivity .025 volts per inch.

HORIZONTAL AMPLIFIER

Five position input switch for choice of external input—
line sweep—line sync—internal sync and external sync.
Uses 12AU7 input stage, half as triode phase splitter driv-
ing 12AT7 push-pull high gain deflection amplifier. The
remaining half of the 12AU7 used as retrace blanking
amplifier.

POWER SUPPLY

New heavy duty internally shielded 100 milliampere
power transformer, Efficient high voltage filtering system

—voltage regulation completely eliminates trace bounce
or Jitter.

The Heathkit O-9 is the ideal general purpose oscillo-
scope for educational and industrial use. Radio and TV
servicing and any other application requiring the instan-

taneous reproduction and observation of actual wave
forms.

Weathtit SCOPE DEMODULATOR PROBE KIT

O;\%. $350

No. 337-B Ln applications such as trouble shooting TV,

F, IF and video stages, the frequency ranges
encountered require the demodulation of sig-
nals befare oscilloscope presentation. The
Heathkit Demodulator Probe will fulfill this

function and readily prove its value as a sesv-
ice accessory.

v,

\ " SHIP. WT. 1 LB.

Heathbit
ELECTRONIC
SWITCH KIT

MODEL 5-2
$23°

SHIP. WT. 17 LBS.
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Heathbit

VACUUM

VOLTMETER

KIT

MODEL V-6

$2459

SHIPPING WT. 6 LBS.

§ s 'he beautiful Heathkit Model
i V.6 VTVM, the world’s largest
selling kit instrument, now
offers many outstanding new features in addition to rewining all of
the refinements developed and proven in the production of over
100,000 VTVM's. This is the basic measuring instrument for every
branch of electronics. FEasily meets all requirements for accuracy,
stability, sensitivity, convenience of ranges, meter readability, and
modern styling. It will accurately measure DC voluages, AC volwages,
offers tremendous ohmmerter range coverage, and a complete db
scale for a total of 39 meter ranges.

New 114 volt full scale low range provides well over 214" of
scale length per volt. Upper DC scale limit 1,500 volts. DC ranges
0-1.5, 5, 15, 50, 150, 500, 1,500 volts full scale. AC ranges 0-1.5,
5, 15, 50, 150, 500, 1,500 (1.000 volts maximum). Seven ohm-

Feathtct 30,000 vOLT DC
PROBE KIT

For TV service work or any similar application
where the measurement of high DC voluge is
required, the Heathkir Model 336 High Voluge
Probe Kit will prove invaluable. A precision
multiplier resistor mounted inside the two-color.
sleek, plastic probe body provides a muldipli-

<O

@

No. 336

cation factor of 100 on the DC ranges

of the Heathkit 11 megdhm VTV%I. 5450
The entire kit includes precision resis- L]

tor, two-color plastic probe, 1ip con-

nector  spring, test lead, phone plug SHIP. WT.
panel connector, and complete assembly’ 2 LBS.

instructions.

Feallhtc? PEAK-TO-PEAK

No. 338-B
Now read peak-to-peak voltages on the DC
scales of the Heathkit 11 megohm VTVM,
Readings can be directly-made from the VIVM
o scale withoutr involved calculations. Measure-

ments over the frequency tange of 5 ke to 5
mc. Use this probe to extend the usefulness
of your VTVM in radio and TV service work.
The Peak-to-Peak Probe Kit features the new
polished aluminum housing with two-color
polystyrene probe ends. Deailed assembly sheet
including instructions for probe operation.

$550

SHIP. WT. 2 LBS.

Featlhbel RF
PROBE KIT

The Heatkkit RF Probe used in conjunciion with
any 11 megohm VTVM will permit RF mcas-
urements up 10 250 mc¢, = 10%. A useful, con-
venient accessory for those occasions when RF
measurements are desired. The RF probe body
is housed in the new, smartlystyled polished
aluminum probe body featuring two-color poly-
styrene probe ends and a low capacity flexible
shiclded test lead. The kit is complete with all
necessary material and a detailed assembly sheet
as well as instructions for probe operation.

No. 309-B

$359

SHIP. WT. 2 LBS.

HEATH COMPANY - Benton Harbor 15, Mich.
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Deatanes
TUBE

\

New 1% wvolt full scale low range

\

1,500 velt vpper limit DC range

A

Increased accuracy through 50%
greater scale coverage

High impedance 11 megohm input
Center scale zero adjust
Polarity reversal switch

1% precision resistors

AR U S VY

Clearly marked db scales

meter ranges from .1 ohm to 1,000 megohms. For added conven-
ience a DC polarity reversing switch and a center scale zero adjust-
ment for FM alignment.

The smardy styled, compact, sturdy, formed aluminum cabinet
is finished in an atractive gray crackle exterior. The beautiful two-
color, durable, infra-red, baked enamel panel further adds to the
over-all professional appearance.

Top quality components used throughout. 1% precision resistors
— silver conract range and selector switches — selenium rectifier —
transformer operated power supply. Individual calibration on both
AC and DC for maximum accuracy. DB scale printed in red for easy
identification, all other scales a sharp, crisp black for casy reading.
A variety of accessory probes shown on this page still add further
to over-all instrument usciulness.

’ﬂ"eatééa: AC VACUUM TUBE
VOLTMETER KIT

MODEL AV-2

$2959

SHIPPING WT.
5 LBS.

The new Heathkit AC VIVM
that makes possible those sensi-
tive AC measurements required
by laboratories, audio enthusi-
asts, and experimenters. Especi-
ally useful for hum investiga-
tion, sensitive null detection,
phono pick-up output measure-
ments, making frequency response runs, gain measurements,
ripple voltage checks, etc. Low level measurements are easy
to make because of the complete voltage coverage of the
instrument and the one knob operation.

The large 200 microampere Simpson meter has clearly
marked and casy to read meter scales. Ten voltage ranges
covering from .01 rms full scale to 300 velts rms full scale,
with frequency response = 1 db from 20 cycles to 50,000
cycles. Instrument input impedance 1 megohm, ten db ranges
from —52 db to -+52 db. For stability and good linearity
characteristics the meter bridge circuit features 4 germanium
diodes. Attractive instrument styling, a companion piece for
the popular Heathkit VIVM and the new AW-1 Audio
Waumeter.

www americanradiohistorv com
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NEW Feallkct
MULTIMETER

KIT

CHECK THESE ?mthed

1* 20,000 ohms per volt DC sensitivity,
5,000 ohms per volt on AC

Polarity reversal switch
1% precision multiplier resistors

50 microampere 4'2” Simpson meter

YY A

Meter ranges for service
convenience

New resistor ring-switch assembly

Total of 35 meter ranges

AR AN

New Modern cabinet styling

The most important Heathkit announcement of the year, the
new 20,000 ohms per volt Heathkit Multimeter, Model MM-1.
The universal service measuring instrument, accurate, sensitive,
portable, and completely independent of AC line supply. Par-
ticularly designed for service use incorporating many desirable
features for the convenicnce of the service man. Full 20,000
ohms per volt sensitivity on DC ranges — 5,000 ohms per volt
sensitivity on AC —polarity reversal switch, no bothersome
transferring of test leads — 1% precision muleiplier resistors
— large 414" recessed non-glare 50 microampre Simpson me-
ter — conveniently slanted control panel — recessed safety type
banana jacks — standard universally available batteries —
rugged practical sized cabinet with plastic carrying handle, and
a total of 35 calibrated meter ranges.
RANGES

Voltage ranges sclected entirely for service convenience. For
example 115 volt full scale low range for measuring portable
radio filament voltages, bias voltages, etc,, 150 volt full scale
range for AC-DC service work, 500 vole full scale range for
conventional transformer operated power supply systems. Com-
plete voltage ranges AC and DC, 0-1.5—5—50—150—500—
1,500—>5,000 volts. DC current ranges, 0-150 microamperes—
15 milliamperes—150 milliamperes—3500 milliamperes—15
amperes. Resistance measurements from .2 ohms to 20 meg-

Heathtit
BATTERY TESTER KIT

The Heathkit Battery Tester measures all
types of dry batteries between 115 volts
and 150 volis under actual load condi-
tions. Readings are made directly on a
three color Good-Weak-Replace scale.
Operation is extremely simple and merely
requires that the test leads be connected
to the battery under test. Only one control
to adjust in addition to a panel
switch for "A” or "B barttery
types. The Heathkit Battery Test-
er features compact assembly, ac-

28920

MODEL BT-1 curate metcr movement, and a

three deck wire-wound control,

$ 8 5 [+ ) all mounted in a portable rugged

L plastic cabinet. Checks portable

SHIP. WT, radio batteries, hearing aid bat-
2 LBS. teries, lantetn bateeries, cec.

HEATH COMPANY

$s145°

SHIPPING WT,

MODEL MM-1

$265°

SHIPPING WT, é LBS.

ohms x 1 x 1,000 x 10,000.
DB coverage from —10 db
to 65 db.

CONSTRUCTION

Entirely new design permits assembly, mounting and wiring
of precision resistors on a ri ng-switch assembly unit. The major
portion of instrument wiring is completed before mounting the
ring-switch assembly to the panel. No calibration procedure is
required, all precision resistors readily accessible in event of
replacement.

CABINET

Strikingly modern cabinet styling featuring two piece con-
struction, durable black Bakelite cabiner, with easy to read
panel designations. Cabiner size 312" wide x 4" deep x 712"
high. Good cabinet physical stability when operated in vertical
position.

The Heathkic MM-1 represents a terrific instrument value
for a high quality 20,000 ohms per volt unit using all 1%
deposited carbon type precision resistors. Here is quality, per-
formance, functional design, and attractive appearance, all com-
bined in one low priced package.

Feathbit
HANDITESTER KIT

The Heathkit Model M-1 Handicester readily
fulfills major requirements for a compact, port-
able volt ohm milliammeter. Despite its com-
pact size, the Handitester is packed with every
desirable feature required in an instrument of
this type. AC or DC voltage ranges full scale,
0-10—30—300—1,000—5,000 volts. Two
ohmmeter ranges, 0-3,000 and 0-300,000. Two
DC curreat measurement ranges, 0-10 milli-
amperes and 0-100 milliamperes. The insttu-
ment uses a Simpson 400 microamperc meter
movement, which is shunted with resistors to
provide a uniform 1 milliampere load on both
AC and DC ranges. Special type, casily access-
ible, battery mounting bracket — 195 deposited
carbon type Lrrecmon resistors — hearing aid
type ohms adjust control. The Handitester is

MODEL M-1

easily assembled from complete instructions and
pictorial diagrams. Necessary test leads are in-
cluded in the price of this popular kit.

3 LBS.

Benton Harbor 15, Mich.
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New earitir 12 Volt

BATTERY

MODEL BE-4 —

CHECK THESE 7%{40:34

# Either & or 12 volt operation
¥ Continuously variable voltage output

# Constant ammeter and voltmeter
monitoring

Avtomatic overload relay — self-
resetting

+# Two 10,000 mf condensers

$ ° '
3 I ¥ New 18 disc split type heavy duty

rectifier unit

SHIPPING WT.
18 LBS. 1 Fuse protection

Here is the new Heathkic Battery Eliminator necessary for
modern, up-to-date operation of your service shop. The Heath-
kit Mode! BE-i furnishes cither 6 volts or 12 volts output
which can be selected at the flick of a panel switch. Use the
BE-4 to service the new 12 vole car radios in addition to the
conventional 6 vole radios.

This new Battery Eliminator provides two continuously
variable output ranges, 0-8 voles DC at 10 amperes continuously,
or 15 amperes maximum intermittent; 0-16 volss DC ac 5
amperes continuously or 7.5 amperes maximum intermitent.
The output voltage is clean and well filtered as the circuit uses
two 10,000 mf condensers. The continuously variable voltage
output feature is a definite aid 1n determining the starting point
of vibrators, the voltage operating range of oscillator circuits,
etc. Panel mounted meters constantly monitor voltage and cur-

you the condition of the vibrator
sockets for checking hundreds of vibrator

Your repair time is valuable, and
service use of the Heathkit Vibrator r\*‘\-,.-..k
Tester will save you many hours of |# .
work. This twster will instantly cell ’

L4 -@-
heing checked. Checks vibrators for ~._ 2
proper starting and the casy to read
meter indicates quality of output on '.~
a large Bad-?-Good scale. The Heath-
kit VT-1 checks both interruprer and
sclf rectifier types of vibrators. Five different .

MODEL VT-1

types.

The Heachkit Vibrator Tester opcrates
from any baucery eliminator capable of de-
livering continucusly variable voltage from
4 o 0 vols DC at 4 amperes. The new
Heathkit Model BE-4 Bauery Eliminator
would be an ideal source of supply.

s1450

SHIPPING WT.
6 LBS.

"

BINDING POST

.

rent output and will quickly indicate the presence of a major
circuit fault in cthe equipment under test. The power trans-
former primary winding is fuse protected and for additional
safety an automatic relay of the self-resetting type is incorpo-
rated in the DC output circuit. The heavy duty rectifier is a
split type 18 plate magnesium copper sulfide unit used either
as a full wave rectifier ot voltage doubler according to the
position of the panel range switch.

Herc is the ideal battery climinator for all of your service
problems and as an additional feature, it can also be used as a
battery charger. Another new application for the Heathkit
Battery Eliminator is a variable source of DC filament supply
in audio development and research. More than adequate vari-
able volrage and current range for normal applicacions.

NEW eatétct VARIABLE

ISOLATION
TRANSFORMER KIT

The new Heathkit Isolation Trans-
former Kit provides line isolation for
AC-DC radios (not an auto trans-
former). thereby climinating shock
hazard, hum problems, alignment dif-
ficulties, etc. The output volage is
variable from 90 to 130 volts AC
and’ is constantly monitored by a
panel mounted AC volt meter. Use

it to increase AC supply voltage in
order to induce breakdown of fauley
components in_ circuirs thereby saving
service time. Use it also to simulate vary-
ing line voltage conditions and to de-
termine the line voltage level at which
oscillator circuits ccase functioning, par-
ticularly in threc-way portable radios.
Rated ac 100 waus continuous operation
and up to 200 waus maximum intermit-
tent operation. A useful radio and TV
service tool.

VOLTAGE

MODEL 17-1

s165°

SHIP. WT. 9 LBS.

Heathtct

TECHNICAL

Binding post kit now available so that APPLICATION BULLETINS
standardization of all instrument con-
nectors is possible. This new, five-way
binding post will accommodate an alliga-
tor clip, banana plug, test lead pin, spade
Jug, or hook-up wire. Sold in units of
20 hinding post assemblics. Each assem-
bly includes binding post, flat and shoul-
der fiber washers, solder lug. and nut.
120 pieces in all. Kit 362, $4.00.

An exclusive Heachkit service. Tech-
nical application  bulletins prepared
by recognized instrument authori-
ties outlining various combinations
of instrument applications. Avail-
able now with 40 four-page illus-
trated bulletins  and an  atracuve
flexible loose-leaf binder. Only $2.00.
(No c.0.d. on this item, please.)

HEATH COMPANY - Benton Harbor 15, Mich.
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CHECK THESE 7641'4{/&84«

INCREDUCTOR controllable
sweep

N

inductor

TV and IF sweep deviation 12-30 me

4 me¢- 220 mc continuous frequency
coverage

Oscillator operation entirely on fun-
damentals

Output in excess of 100,000 micro-
volts

Auvtomatic amplitude circuit

Voltage regulation

YAV Y Y O3}

Simplified operation

Proudly announcing an entirely new, advanced model TV and FM
Sweep Generator, the Heathkit Model TS-3. This new design pro-
vides features and combinations of functions not found in any
other service type instrument. Every design consideration has been
given 1o the requirements of the TV service man to provide a
flexible, variable sweep source with more than adequate RF out-
put and complete frequency coverage throughout the TV and FM
spectrum.

The frequency range of the TS-3 is from 4 mc o 220 mc in four
switch selected ranges. All frequency ranges arc overlapping for
complete coverage. A particularly important feature of the instru-
ment is that the oscillator operates entirely on fundamentals, there-
by providing complete freedom from spurious oscillation and
parasitics normally encountered in beac frequency type oscillators.
This circuity assures a much higher total RF output level and
simplifies attenuation problems.

The new TS-3 features an endirely new principle of sweep oper-
ation. Sweep action is entirely electronic with no moving parts or
electro-mechanical devices so commonly used. The heart of the
sweep system is a newly-developed INCREDUCTOR controllable
inductor. With this system, the value of inductance of each oscil-

NEW Teatibct
SIGNAL GENERATOR KIT

MODEL 5G-8

$1950

@ SHIPPING WEIGHT
@ B4 8 POUNDS

not usually found in an_instru-
ment in this price range. The RF

output is from 160 ke to 100 mc in five ranges, all on funda-
mentals, with useful harmonics up to 200 mc. The RF out-
ut level is in excess of 100,000 microvolts throughout the
requency range.

The oscillator circuit consists of a 12AT7 twin triode tube,
One half is used as a Colpius oscillator, and the other half
as a cathede follower output which acts as a buffer between
the oscillator and external load. This circuity eliminates
oscillator frequency shift usually caused by external circuit
Joading.

All coils are factory wound and adjusted, thereby com-
pletely eliminating the necd for calibration and the use
of additional calibrating equipment. The stable low
impedance output features a step and variable attenuacor
for complete control of RF level. A 6C4 triode acts as a
400 cycle sine wave oscillator and a panel switching sys-
tem permits a choice of either cxternal or internal modu-
Jation.

The transformer operated circuit is easy to assemble,
requires no calibration, and meets every service require-
ment for an adjustable level variable frequency signal
source, cither modulated or un-modulated.

Announcing the new
Hcathkic Model SG-8
service type Signal Gcncmmr, in-
corporating many cslgn features

HEATH COMPANY

NEW ‘Tealhkit

TV ALIGNMEN

GENERATOR

KIT

MODEL T5-3

4459
[
SHIPPING WEIGHT
18 POUNDS

X
@

lator coil is elecerically varied with an AC control current, and
the inductance variation is achieved by a change in the magnetic
state of the core on which the oscillator coils are wound. This
system provides a sweep deviation of not less than 12 mc on all
TV frequencies, and up to a maximum of 30 mc on TV IF fre-
quencies. The high RF output level throughout the instrument
frequency range overcomes the most common complaint of the
older type SWCE] GeNCrators. A new, automatic amplitude control
circuir mainzains the output level flat to == 2 db throughout the
instrument range. For convenicnce of operation a low impedance
50 ohm output is used.

Operation of the instrument has been simplified through the
reduction of panel controls and separare pancl terminals provide
for ¢xternal synchronization if desired. The circuir uses 1 voltage
regulator tube to maintain stable instrument operation. A built-in
variable oscillaror marker further adds to flexibility of instrument
operation. Provisions are also made for the use of an external
marker, such as your service type signal generator, if desired, Use
the Heachkic TS-3 for rapid, accurate TV alignment work, and
let it help you solve those time consuming, irksome problems so
frequently encountered.

NEW THeatlhtit
BAR GENERATOR KIT

MODEL BG-1
$1450

SHIPPING WEIGHT
6 POUNDS

The Heathkit BG-1 Bar Gener-
ator represents another welcome
addition to the fast growing
line of popular Heathkits. The

seation transmitted tese pattern is rapidly disappearing, and the bar
generator is the logical answer to the TV service man's problem
in obtaining quick, accurate adjustment information without waiting
for test patterns.

The Heathkit BG-1 produces a series of horizontal or vertical
bars on a TV screen. Since these bars are equally spaced, they will
quickly indicate picture linearity of the receiver under test. Panel
switch provides "'stand-by position” —— “horizontal position” —
“vertical position.” The oscillator unit utilizes 2 12AT7 twin triode
for the RF oscillator and video carrier frequencies. A neon relax-
ation oscillator provides low frequency for vertical linearity tests.
The instrumeint will not only produce bar patterns but will also
provide an indication of horizontal and vertical sync circuit stability,
as well as overall picture size,

Instrument operation is extremely simple, and merely requires

connection to the TV receiver antenna terminal. The unit is trans-
former operated for safety when used in conjunction with universal
or transformerless type TV circuits.

- - o —— e T T W P AT
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KIT

MODEL TC-2

L 2 The new Model TC-2 Heathkit Tube
g Checker features many circuit improve-
ments, simplified wiring, new roll chart
drive and illumination of roll chart. The
instrument is primarily designed for the convenience of the radio and TV
service man and will check the operating quality of tubes commonly encount-
ered in this type of work. Test set-up procedure is simplihed, rapid, and flex-
ible, Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 7 and
9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built-in neon
short indicator, individual three-position lever switch for cach tube element,
spring return test switch, 14 filament voltage ranges, and line set <ontrol to
compensate for supply voltage variations, all represent important design fea-
tures of the TC-2, Results of tube tests are read directly from a large 412"
Simpson three-color meter, calibrated in terms of Bad-?-Good. Information
that your customer can readily understand. Checks emission, shorted elements,
open elements, and continuity.

The use of closer tolerance resistors in critical circuits assures correct test
information and eliminates the possibility of inaccurate test interpretation.
Improvement has been made in the mechanical roll chart drive system, com-
pletely eliminacing diagonal running, erratic operation, and backlash. The
thumb wheel gear driven action is smooth, positive, and free running. As an
additional feature, the roll chart is illuminated for easier reading, particularly
when the tube checker is used on radio or TV home service calls.

Wiring procedure has been simplified through the cxtended use of multi-
cable, color coded wires, providing a harness type installation between wbe
sockets and lever switches. This procedure insures standard assembly and im-
parts that “factory built” appearance to instrument construction. Completely
detailed information is furnished in the new step-by-step construction manual,
regarding the set-up procedure for testing of new or unlisted tube types. No
delay necessary for release of factory data.

The new Heathkit Tube Checker will prove its value in building service
prestige through usefulness — simplified operation — atrractive professional

appearance. Don’r overlook the fact that the kit price represents a savings of

$40.00 o $50.00 over the price of a comparable commercially built instru-
ment. At this low price, no service man nced be without the advantages
offered by the Heathkit Tube Checker.

= |

Heathecr POWER SUPPLY KIT

" The Heathkit Laboratory Power Supply

CHECK THESE
NEW Peatures

Simplified harness wiring

ANAY

Improved, smooth, anti-backlash roli
chart action

Optional roll chart illumination
Individual element switches
Portable or counter style cabinet
Spare blank socket

Contact type pilot light test socket
Simplified test set-up procedure

Line adjust control

AU U U O U S Y

42" three-color meter

Vew

HEATHKIT
PORTABLE

TUBE CHECKER
KIT

MODEL TC-2P

53420

SHIP. WT. 14 LBS.

The portable model is sup-

plied with a strikingly at-

tractive two-tone <abinet finished in rich maroon, proxy-
lin impregnated, fabric covering with a contrasting
gray on the inside cover. Detachable cover, brass-plated
hardware, sturdy plastic handle help ro impart a truly
professional appearance to the instrument.

PORTABLE TUBE CHECKER CABINET as described
above will At all carlier Heathkit TC-1 Tube Checkers.
Shipping weight 7 lbs. Cabinet only, 91-8, $7.50.

Heathkil TV PICTURE TUBE

TEST ADAPTER

The Heathkit TV Picture Tube
Test Adapter used with the Heath-
kit Tube Checker will quickly check

for emission, shorts. ewc.. and de-
s’;?' 555 s so termine picture wwbe quality. Con-
ip. Wt @ sists of standard 12 pin TV tube

11b. socker, four feet of cable, ocual
socker connecror, and data sheet.

LABORATORY AND
SERVICE SHOP

BOOKLETS

features continuously variable, regulated
voltage output with good stability under
wide load variations. A 412" Simpson
plastic enclosed panel mounted meter pro-
vides accurate meter output information

2 "Planning Your Service Business’ by John
- T. Frye, and '~ Establishing the Industrial
Electronics Laboratory™” by Louis B. Garner,
r., are booklets available to Heath-
kit customers at no charge. These
booklets, written by nadionally recog-
nized authorities, outline the various
requirements and considerations for
establishing your own service busi.
ness or for setting up an industrial
electronics laboratory. Full attention
is given to various details thac are
frequendy overlooked when projects
of this nawre are undertaken. Just
write in o0 the Heach Company re-
questing your free copy, or acach a
memo to your next order.

o A
 MODEL PS§-2

s3350
[ ]

SHIPPING WT.
17 LBS.

of voltage or current. All panel terminals
completely isolated from the cabinet. Sep-
arate 6.3 volt AC supply at 4 amperes for
filamene requirements. Ripple component
exceptionally low, stand-by switch pro-
vided to eliminate warm-up time of the
five tube circuit.

HEATH COMPANY - Benton Harbor 15, Mich.
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Fealltil visUAL-AURAL

¥ Visual and aural signal tracing
# Two channel input
»# High RF sensitivity

¥ Unique noise locoter circuit

KIT

MODEL T-3

¥ Calibrated wattmeter

#* Substitution test speaker

¥ Utility amplifier

¥ RF, audio probes and test leads included

sD3’

SHIPPING WEIGHT

10 POUNDS

An entirely new type of signal tracer incorporating a combina-
tion of features not found in any other instrument. Designed ex-
pressly for the radio and TV service man, particularly for the
servicing of AM, FM, and TV circuits. Here in a five tube. trans-
former operated instrument are all of the useful functions so
necessary for speedy, accurate isolation of service difficulty.

This new signal tracer features a special high gain RF input
channel, used in conjunction with a newly- dcs:gncd wide Ircqucncy
range demodulator probe. High RF sensitivity permits signal
tracing at the receiver antenna input. A scparate low gain channel
and probe available for audio circuit exploration. Both input chan-
nels are constantly monitored by an electron ray beam indicazor,
so that visual as well as aural signal indications may be observed,

¢ instrument can also be used for comparative estimation of
gain per stage.

A decidedly unusual feature is a noise localizer circuit in con-
junction with the audio probe. With this system, a DC potential
is applied to a suspected circuit component and the action of the

Heathkit
DECADE RESISTANCE KIT

\, MODEL DR-1 The Decade Resistance Kit provides
‘ individual switch selection of re-
$| 950 sistance values using twenty 1¢

‘_ N P resx;rgr;ggrowdmg a1choncc of 1

F <5l 0 ohras in ohm steps.
SHIP. WT. Ceramic wafer switches, silver-

4 [BS. plated contacts, smooth, positive de-

and handsome,

polished birch cabiner.
features silver mica, precision con-
$16°°
L ]
mf in steps of 100 mmf. Ceramic
eatlhil RESISTANCE
vidual switch selection of any
SHIP. WT. 10 meghoms. Many applica-
mentally determining resistance values
featuring the new universal type

densers with a rated accuracy of ==
SHIP WT
wafer switches with silver-plated con.
onc of 36 RTMA 1 want
2 1BS. tions in circuit development
and for quickly altering circuit oper-
Heathkit binding posts to simplify:

DECADE CONDENSER KIT
19. Capacity values are arranged in
tacts_ and smooth detent action, Use- 4 LBS.
MODEL RS-1 The Heathkit Resistance Sub-
10% standard value resistors,
work, and also in radio and
ating characcreristics. Entire unit
circuit connections.

tent action, baked enamel panel
The Heathkit Decade Condenser Kit MODEL DC-1
thrcc decades from 100 mmf o0 111
ful in laboratory work, for circuit development.
stitution Box provides indi-
5550
*
ranging from ohms rto
TV service work. Ideal for experi.
housed in atctractive Bakelite cabiner,

Benton Harbhor 15,

voltage in the component can be scen
as well as heard. lnvaluable for ferreting out noisy or intermittent
condensers, noisy resistors, controls, coils, IF and power transform-
ers, etc. A built-in calibrated watemeter circuit is very useful for a
quick preliminary check of the total wattage consumption of the
equipment: under test. Separate panel “terminals provide external
use of the speaker or output transformer for substitution purposes.
Saves valuable service time by eliminating the necessity for speaker
removal on every service job. The terminals also permit the utili-
zation of other shop equipment, such as your oscilloscope or
VTVM. The T-3 Signal Tracer can be used as a high gain
amplifier for checking tuners, record changers, microphenes, phono
crystals. ctc,

Don't overlook the interesting service possibilities  provided
through the use of this new mstrument and let it work for you
by savmg time and money. The kit is supplied complete with all
tubes, circuit components, demodulator probe, audio probe, and
additional test leads.

Heathket
CONDENSER CHECKER KIT

MODEL C-3

Use the Heathkit C-3 Con-
denser Checker to quickly

& s19°%°
% °
. SHIPPING WT
— i
& o ¢
P J
and accurately measure
those unknown condenser

8 POUNDS

and resistor values. All readings are taken direct-

ly from the calibrared panel scales withour re-

quiring any involved calculation. Capacity meas-
urements in four ranges from 00001 mf to 1,000 mf. Checks paper,
mica, ceramic, and electrolytic condensers. A power factor control is
available for accurate indication of clectrolytic condenser measurcments.
A leakage test switch with switch selection of five polarizing voltages,
25 volts to 450 voles DC, will indicace condenser operating quality
under actual load condition. ‘The spring return leakage test switch
automatically discharges the condenser under test and eliminates shock
hazard to the operator.

Resistance measurements can be made in the range from 100 ohms
to 5 megohms. Here again all values arc read directly on the calibrated
scale. Increased circuit sensitivity coupled with an electron beam null
indicator increases overall instrument usefulness,

For safety of operation the circuit is entirely transformer operated
and the instrument is housed in the attractive, newly-styled Heathkic
cabinet, featuring rounded corners, and drawn aluminum panel. The
outstanding low kit price for this surprisingly accurate instrument in-
cludes necessary test leads. Good service shop operation requires the
use of this specialized instrument, designed for the express purpose of
determining unknown condenser values and operating characteristics.

MARCH, 1954

www americanradiohistorv com

99


www.americanradiohistory.com
www.americanradiohistory.com

Heatikce AMATEUR

TRANSMITTER
KIT

MODEL AT-1

2959

SHIPPING WEIGHT

CHECK THESE

NEW ‘Peatures

¥ Single knob band switching
1 Pre-wound coils

* Metered operation

1 52 ohm coaxial output

¥ Crystal or VFQ excitation
2 Built-in power supply

¥ Rugged, clean construction

16 POUNDS

Here is the latest Heathkit addicion to the ham radio field. the
AT-1 Transmiuer Kit. incorporating many desirable design fea-
tures ar the lowest possible Jollar -per-wans price. Panel mounted
crystal socket, stand-by switch, key click filter, AC line hltering,
good shiclding, etc. VFO or crystal excitation — up w0 35 waus
input. Built-in power supply provides 425 volts at 100 ma.
This kit features pre-wound coils. single knob band switching, 52
ohm coaxial outpur. plug in chassis provisions for YFO or modu-
lator and rugged clean construction. Frequency range 80, 40, 20,

NEW g/edm
ANTENNA COUPLER KIT

New [leathkit Antenna Coupler, speci-
ally designed for the Heathkit AT-1
Transmitier. The Antenna Coupler can
be used with any 52 ohm coaxiul in-
put—up 10 75 waus power., Low
pass fleer with cut-off frequency of
approximately 36 mc — L scction

A

.9

.

‘ |4
MODEL AC-1

$l45° SHIP. WT.

Feathtbct
COMMUNICATIONS RECEIVER KIT

MODEL AR-2

s 2 s o SHIP. WT,

[ 12 LBS.

Here is the new receiver kit you have
repeatedly asked for. the Heathkit
Communications Recciver. The per-
fect companion piece for the AT-1
Transmitter kit. Many outstandingly desirable
features have been incorporated in the design
of the AR-2: such as. clectrical bandspread
for logging and tuning convenience — high gain miniature tubes — |
transformers for high sensitivity and good signal o noise ratio-
separatt RF gain control with optional automatic velume control or
manual volume control, in addition to the conventional audio gain
control. Noise limiter — stand-by switch — stable BFO oscillator circuit
— headphone  jack — transformer operation, ¢ic., all contribute to a
high performance standard.

Frequency coverage is continuous from 535 k¢ w0 335 mc in four
ranges. For added convenience. various ham bands have been separately
identified in respece ro cheir relative placement on the slide rule tuning
scale. A chassis mounted, 535" PM speaker is included with this kit
Tube line up 12BE6 mixer oscillator. 12BA6 IF amplificr, 12AV0 de-
tector AVC audio, 12BA6 BFO oscillator, 12A6 beam power output,

SY3GT rectifitr. RECEIVER CABINET

i
wning nctwork — neon  wning  indi- L—-
cator — rugged, compact construction —
transmitter  type variable condenser, and
hegh Q cotl are all outstanding features.
The AC-1 has both inductance and capa-
city tuning for maximum operating versa-
tility. Dimensions 814" wide x 433"
high x 478" decp,

Proxylin impregnated, fabric covered, plywood cabiner with aluminum
panel designed expressly for the AR-2 Receiver. Part 91-10, shipping
weight 5 lbs., $4.50.

HEATH COMPANY - Be

15, 11, and 10 meters. Tube line-up 6AG7 oscillator-multiplier.
6L6 amplificr-doubler, 5U4G rectifer. Physical dimensions 8lg”
high x 1313” wide x 7" deep.

This amazingly low kit price includes all circuit components,
tubes. cabinet, punched chassis, and demiled construction manual.
The ideal kit for the novice just breaking into ham radio. It can
be used later on as a stand-by rig or an all band exciter for higher
powered transmiteer.

Heatlhkdt
NTENNA IMPEDANCE METER &/

o
Use the Heathkit Antenna Impedance Meter for
measuring antenna impedance for line matching pur- P = .
poses — adjustment of beam antennas — phone mon- ,'
itor, ctc. It will determine anwenna resistance  ac

resonance. match transmission line for minimum X

o)

-

MODEL AM-T

SWR, determine receiver input impedance, and pro-
vide a rough indication of SWR. Precision resistors,

germanium diode, 100 micro- $l45°
®

ampere Simpson meter. Dial,
calibrated from 0-500 ohms.
Shiclded aluminum cabiner. 77
long x 214" wide x 344" deep.  SHIP, WT. 3 LBS.

IMPROVED 7#earidct

GRID DIP
METER KIT

sl 95.05 4185.

MODEL GD-1B

The invaluable instrument
for service men, hams, and
experimenters, Useful in TV
service work for alignment
of traps. fileers. 1F stages,
peaking compensation networks, e,

Locares spurious oscillation. provides

a relative indication of power in
transmitter stages. use it for ncutralization, locating para-
sitics. correcting TV, measuring C, L, and Q of compo-
nents, and determining RF circuit resonant  frequencies.
With oscillator cnergized. uscful for finding resonanc fre-
quency of uned circuits. With the oscillator not energized,
the instrument acts as an absorption wave meter. Variable
meter sensitivity control, head phone jack. 500 microampere
Simpson meter. Continucus frequency coverage from 2 me.

to 250 mc. Pre-wound coil kit and
&

rack, new three prong coil mount-
ing. 6AF4 high frequency triode.

Two additional plug-in coils are
available and provide continuous
extension of low frequency cover-
age down to 3535 kc. Dial correla-
tion curves included. Shipping
weighe | 1b., kit 341, $3.00.

nton Harbor 15, Mich.
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CHECK THESE 7%W

3 First popular priced Q Meter

Reads Q directly on calibrated scale

M

1 Oscillator supplies RF frequencies of
150 ke to 18 me

1 Calibrate capacitor with range of

40 mmf to 450 mmf with vernier of

=+ 3 mmf

\

Measures Q of condensers, RF resis-
tance, and distributed capacity of
coils

¥ Many applications in design and de-
velopment work

Useful in TV service work for check-
ing deflection yokes, coils, chokes, etc.

Anocher outstanding examiple of successful Heathkit engineer-
ing effort in producing a Q Meter Kit within the price range
of TV service men, schools, laboratories, and experimenters.
This Q@ Meter meets RIF design requirements for rapid, accurate
measurement of capacity, inductance, and (Q at the operating
frequency and all indicadions of value can be read directly on
the meter calibrated scales. Oscillator section supplies RF fre-

Heathkit
"Q" METER]
KIT

MODEL QM-1

s£4450

- —
- P ——
—

SHIPPING WT. 14 POUNDS

quencies of 150 ke to 18 mc. Calibrate capacitor with range
of 40 mmf to 450 mmf, with vernier of + 3 mmf.

Particularly useful in TV service work for checking peaking
coils, wave traps, chokes, deflection coils, width and linearity
coils, etc. At this low kit price research laboratory facilities
are within the range of service shops, schools, and experi-
menters.

".'E
o Nij%, - i
a‘?

MARCH,

Heathiter INTERMODULATION ANALYZER KIT

$3950

SHIPPING WT,

The Heathkit IM-1 is an extremely versatile instrument specifically designed
for measuring the degree of inter-action between two signals in any poruon
of an audio chain. It is primarily intended for making tests of audio amplifiers,
but may be used in other applications, such as checking microphones, records,
recording equipment. phonograph picksups, and loud-speakers. High and low
tese frequency source. intermodulation unit, power supply, and AC vacuum
wehe volt meter all in one complete instrument. Per cent intermodulation is
direetly read on the catibrated scales, 309, 1095, and 39 full scale. Both 4:1
and [} ratios of low to high frequency f:.lsily set up. With this instrument the
pecformance level of present equipment. or newly developed equipment can
be casily and accurately checked. At this low price. you can now enjoy the

17 POUNDS benefits of intermodulation analysis for accurate audio interpretation.
Heatidir AUDIO GENERATOR KIT © Zqzz6:2 AUDIO OSCILLATOR KIT
A Heathkit Audio Generator with frequen !V‘ODEL AG-8 .
cv coverage from 20 cycles 10 1 mc. Re- T - ” Sine or square wave coverage from 20 to

sponse flat * 1 db from 20 cycles to 400
ke, down 3 db_at 600 ke, and down oaly
% db at 1 mc. Calibrated, continuously vari-
able, and Swep attenuator Output controls
provide convenient refcrence outpur level.
Distortion is less than 4% from 100 cps
through the audible range. The ideal con-
trollable extended  frequency sine  wave
source for audio cirCuit investigation and

development.

Heathber

AUDIO FREQUENCY METER KIT

The Heathkit

venicnt

°

\.,.

]

i

$2950

SHIP. WT,

H LBS.

Audio Frequency

Merer provides a simple and con-
means of checking un-
known audio frequencics from 10
cycles to 100 k¢ at any voluage
Jevel between 3 and 300 volts rms
with any npon-critical wave shape.

Instrument operation is entirely

20,000 cycles in three ranges at a control-
lable output level up to 10 volts. Low dis-
tortion, 1% precision resistors in multi- |
plier circuits, high level output across en- |

s o

& tire frequency range, ctc., readily qualify ‘ 2 i

this instrument for audio experimentation
MODEL AOQ-1

and development work. Special circuit de-
$245,

sign consideration features thermistor op-
SHIP., WT, 11 LBS,

cration for good control of linearity,

Heathtbcit
SQUA_RE WAVE GENERATOR KIT

The Heathkit Square Wave Gencrator pro-
vides an excellent square wave frequency
source with completely variable coverage from
10 eycles to 100 ke, This gencrator features
low output impedance of 600 ohms and the
output voltage is continuously variable be-

NODEL AF1  clcani o st e o il wosey st (oo 0 and 20 sl dhrchy coiling e
ced an unknown frequency into the in- ’ :
s 3 45 o strt:mcnt, and read q‘hc ?rcquency ML s so invaluable instrument for those specialized
e rectly on the calibrated scale of the Simp- . circuit investigations requiring a good, stable,
SHIP. WT. 12 LBS. son 4|2" meter. sHipwT 12niEe variable square wave source.

HEATH COMPANY

Benton Harbor 15, Mich.

1954
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WILLIAMSON TYPE ®

A M P ll F I E R PRICES OF COMBINATIONS
W -2 Amplifier Kit including

main amplifier, power supply, $ c 5[]
and WA -P1 Preamplifier Kit.

K I T Shipping Weight 37 |bs, Ship- Jv°
ped Express only.

MODEL W-2

Particularly designed for W-'2M Amp.h.ﬂer Kit includes $ ]5
main amplifier and power

custom installatians, fea- . ) C ®

turing separate cable supply. Shipping Weight 29 U

connected units for sim- Ibs. Shipped Express only.

plicity of installation,

Sheet metal work finished

in attractive gray hom- @ WA - P1 Preamplifier Kit enly. $ c 75
Shipping Weight 6 |bs, Ship- U

mertone for smart ap-
pearance. All contral
ped Express or Parcel Post.

shofts of the adjust.
able length break-off

operation, providing either the conventional tricde output circuit or the
new cxtended powet citcuity in which the scteen supply voltage is ob-
rained from separate transformer primary taps. Frequency response with-
in = 1 db from 10 cycles to 100 kc. Tube complement — G6SN7
cascade amplifier and phase spliter, 6SN7 push pull driver, two 5881
push pull power amplifiers, one 5V4G cathode type rectifier.

When selecting an amplifier for the heart of vour high fdelity audio Marching preamplifier available providing three switch selected inputs,
system, investigate the outstanding advantages ofiered by the Heathkit correct compensation, and individual bass and treble tone controls. Uscs
Williamson Type Amplifier. Meets every high fidelity audio requitement 12AY7 (or 12AX7) preamplifier —— 12AU7 tone conurol amplifier.
and makes listening 1o recorded music a thrilling new experience. . Particularly designed for the novice kit builder and requires no special-
This outstanding amplitier is offered with optional output transformer ized knowledge or equipment for successful assembly and operation.

e Q(W 20 WLRT ?"ed-%éét ECONOMY 6 WATT
High Fidelity AMPLIFIER KIT & AP IIEIER 1T

A new 20 ware high fidelity amplifier, de-
MODEL A-9A signed especially for custom audio instal- , .

I2ons Simanding s reproducton s Tye new Heulis Mot 470 anpier
qunthPOwerA. and ﬂ"""sbll“y to mel;( ‘"d"j nally expected in this low price range. Either
vidual requirements. Separate treble an of the two input circuits may be individually
switch selected for phono or tuner operation,

hass tone controls provide up to 15 db
boost or cut. Four switch selected inputs, Separate bass and treble tone controls. Out-

72 each with the necessary compensation for put impedances of 4, 8, and 15 ohms, Push
”v the service desired. Output transformer MODEL A-7B  pull beam power ourpur stage for balanced
= impedances of 4, 8, and 16 ohms. $ 50 !'"F.’"’d““""ln-{E"“'“m‘ voltage gain ‘dh'f“lcl":‘g
Preamplifier, tone contwrol, and phase Is STiCs, eooc tequEncy iresponse, L ancyty
T DAL b g A ® watts power output. 12J5 amplifier, 128L7
53550 sp_lu_(er circuits utilize 9 pin twin mo.dc SHIP. WT. 10 L second amplifier and phase splitter, two 12A6
° ministure tubes for low hum and noise . WT. BS.  heam power ourpur, one 3Y5 GT rectificr.
$HiP. wr. 18 tgs. lcvel. Two GLG push pull power output A-7C incorporates preamplifier stage with special compensated network
J— * tubes provide full 20 watts power. Fre- to provide necessary gain for operation with variable reluciance o7 low
quency response = 1 db, 20-20,000 cycles. Total harmonic distor- outpur level phono cartridge. Circuit is properly compensated for micro-
tion 1% (at 3 db below rated output). Tube line-up: 12AX7 pre- phone operation. $17.50.

amplifier, 12AU7 voleage amplifier and tone control, 12AU7 voltage
amplifier and phase splitter, twe 6L6 push pull pentode power out-
put, SU4G rectifier. Truly outstanding amplitier performance cou-

pled with low cost. g 54 é .:

NEW Heallkit
roane T RECEIVER KIT FM TUNER KlT

The Heathkit FM-2 Tuner 5
was specifically designed for
simplified kit construction.

Can be operated through
the “"phono’ portion of ’
your radiloﬁor ¥i(h l: sefpa—
rate amplifier. The kir fea-
tures a prc-assembljd lz;lnd adh:i“fg‘ MODEL FM-2
tuning unit, three double tuned-

transformers, and a discriminator 5225.0
transformer in an 8 tube AC oper-

ated circuit. Frequency coverage 88  SHIP. WT. 9 LBS.

Another new Heathkit for the student,
beginner, or hobbyist. If you have ever
had the urge o build your own radio
receiver, this kit warrants your attencion,

New high gain miniature tubes and
IF transformers provide excellent sensi-
tivity and good signal to noise ratio. A
built-in ferrite core rod type antenna has
been provided. A chassis mounted 514"
PM speaker provides excellent tone and

volume. Convenient phono 1nput. Can to 108 mc. Experience the thnll of )

ls)e oplc;int;d either as a recciver]or t\.lmcr. MODEL BR-2 building your own FM tun{cr and at the same time enjoy all of
implified construction manual outlines . the advantages of true FM reception.

circuit theory. Ideal for students. Tube $I75° SF]{;P.“;J:T

line-up: 12BEG mixer oscillator, 12BAG ° .

IF amplifier, 12AVG6 detector-AVC-first

audio, [ 2A6 beam power output, SY3GT rectifier. 7m CATALOG

CABINET — Proxylin impregnated fabric covered plywood cabinet. Ship- Write for free cawlog containing latest price. information,

ping weight 5 1bs. Parc number 91.9, $4.50. schematics, specifications, and descriptions of all Heathkits.

HEATH COMPANY - Benton Harbor 15, Mich.

RADIO & TELEVISION NEWS
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NEW HEATHKIT Dual

RECORD PLAYER KIT

DUAL 6”
~SPEAKERS

:\Jgroom-ﬁllmg sou..;\///

DUAL MATCHED SPEAKERS

A new economical introduction to high quality record repro-
duction. A simple-te-operate, compact, table-top model with
two matched speakers in an acoustically correct enclosure re-
produce all of the music on the record.

DIFFUSED SOQUND

Because of the diffused non-directional properties of the dual
speakers, listening to fine recorded music is a thrilling new

experience through naturally clear, life-like reproduction of
sound at all tonal levels.

HIGH QUALITY PERFORMANCE

The performance level of the Dual is vastly superior to that of
the ordinary phonograph or console. Automatic changer plays
all three sizes at all three speeds with automatic shutoff after
last record is played.

TWIN SAPPHIRE STYLUS

A wide toral range ceramic cartridge features an ingenious
“turn-under” twin sapphire stylus for LP or 78 records pro-

viding quick selection of the correct stylus without turning the
cartridge.

HEATH COMPANY « Benton Harbor
ORDER

DUAL
SPEAKERS
HERE AND

HERE

WEBSTER-
CHICAGO
THREE-SPEED
RECORD
CHANGER

FOUR TUBE
PUSH-PULL

AMPLIFIER

SEPARATE
TONE AND HIGH
VOLUME QUALITY
CONTROLS TWIN
SAPPHIRE
CERAMIC
CARTRIDGE

ATTRACTIVE
TWa@ TONE
CABINET

SIMPLIFIED CONSTRUCTON
Simplified, easy-to-assemble
four tube amplifier features compensated volume control and
separatc tone control. Proxylin impregnated beige and saddle
tan fabric covered cabinet supplied completely assembled.
You build only the amplifier.

EASY TO BUILD

No specialized tools or knowledge required as the construction
manual has been simplified to the point where even the com-
plete novice can successfully construct the Heathkit Dual. The
price includes cabinet, record changer, two 6” PM spcakers,
tubes and all circuit components required for assembly.

Send for free audio booklet "High Fidelity Especially for You.”

15, Mich
BLANK

www americanradiohistorv com

Prom SHIP VIA
[J Parcel Post
- _ [0 Express
{J Freight
— — R [J Best Way
BENTON
HARBCR 5-1]75 PLEASE PRINT
QUANTITY MODEL NO. DESCRIPTION WEIGHT PRICE
|
l
e - — —
— = _ SN | | ——
L [N I
Ly 1 ] — . t _d
REMARKS
TOTAL
WEIGHT AND
AMOUNT. ..
Enclosed find { ) check { ) money order for On Express orders do not include transportation charges — they will be
Please ship C.O.D. {- ) pestage enclosed for - pounds. collected by the express agency at time of delivery.
MARCH, 1954 103
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1.7
2000 WVDC
$1.79
2500 WVDC
S $2.98
JOMI wvoc
$6.95

o €-2043
€-2060 45¢
€-2070 each
4 €-2090 $35/100
UPRIGHT 0IL GONDENSERS
CAP. PRICE AP, RICE
220VAC,’600VDC 4300 VDC
6.2 $1.29 = _... 84,79
15. 3.4 6000 WVDC
330VAC/1000VDC 1.. ...$3.69
15 .$3.79 115-.15 ... 3.89
Henfan oaoeo 10.93
noo WVoE
3.79
.95

1 1
.015-.01& ...... $3.79

TO SUPPLY UN

12 Volt Input
610 Vv 150 MA
325 v @ 125 MA

MOBILES! C. D. MEN! CAP!!

IDEAL DYNAMOTOR — CONVERTS EASILY

OR BV & % ua

Brand New with Conversion Data.

IT DELIVERING
6 Volt Innut

..$3.75

TYPE VYOLTS AMPS
D™ 418 14 6.2
DM 334 28 7
8D AR 93 28 3.28
23350 a7 1.7%
B:19 Pack 12 9.4
DA-3A® 28 10
S053 a8 14
PE 73 CM 28 19
ap 69: 14 2.3
D-402 13.5 12.2
SP 178 18 3.2
DM 28 12 2.3

Less Filter

ter
Used. Excellent

cy. 500 volt-amps
New .................

NAVY COR.211095: Inpu
QUTPUT: 115V/400 CY.

Original packing

With coupling provision for motor.

DYNAMOTORS

OUTPUT
YOLTS AMPS PRICE
330 170 $8.75
sS40 250 3.95
375 .150 7.50
288 073 3.95
278 .110 B.95
500 .050
300 .280 6.95
150 010
14.5 S.
250 .060 3.98
1000 350 22.50
220 .08 12,95
300 .200
8.8VAC 12,50
450 .06 4.;9

250 08 $.95
* Replacement for PE 94.

INVERTERS

PE.218.H: Input: 25/28 vde. 92 amp. Output: ||5V
350/500 cy 1500 volt.amperes, NEW $37.50

PE.206; I(nput: 28 vch 36 amps. Output: 80 v 800

im:

137 x50 " x 10%2"
.................... ©.$22.50
t 22.30 vDC/75-60A.

| KVA/8.7A. RPM: 4800,
Brand New.
$150,00

SELENIUM RECTIFIERS

Current

home or factory. Origi
w/conversien
diagram. ..,

besesbesanis

ieces 18/14 | 38728 | 34 a2 |u‘?&oo
N tinuous) Volts Volts 0 olts
1 Amp. $1.35% $2.18 $3.70 $8.50
2 Amps 2.20 3.60 .40 10.50
21/3 Amps. S AoME .00 1300
4 Amps 4.28 7.9% 12.95 | 2s.2%
6 Amps 4.73 9.00 13.50 33.00
10 Amps. .75 12.78 20.00 43.95
12 Amps. 8.30 16.28 20:50 | 4s5.00
20 Amps 13.25 25.50 38,00 79,50
24 Amps, 16.2% 32.50 45.00 | 90.00
30 Amps 20.00 38850 | ee... bl "ol
36 Amops 25.00 48.50 * F. W. Bridae
Easily converted to an ideal In.
ter.Communications set for office.

$4.75

Rig your own interphone.

INTERPHONE TRANSFORMER SET

Kit consists of l-Input

Transformer (Matches 4 or 6 OHM SPKR to Grid)
and [.Output Transformer (Matches S0LG. 3 5L6,
25L6. etc.. to 4 or 6 OHM Speaker Set
of 2 XMRS., ONLY.....ceoviniivnnnnas

Sec: I/ I0’7 5/5VC
Pri: 115V 60 Cy: Sec:
Pri: 118V 60 cy: Sec.

3V/
Prit 210:218/220/228 330/338/240V. 60 C
T @ 354

RECTIFIER TRANSFORMERS

Pri: 115V. 60 Cy. Sec: 28V/3.1A. 26V /8.4A

8.1V @ 1.5A.
13.5V @ 5A..

|—Selenium Rectifler, F.
M. 0. ar Chark

131 Libarty 81.  Dwan

12.14V SUPPLY KIT

Delivers [2.14VDC at 3.5A from FISV. 60 cy..
contains |—Transformer Rated (8.5V, 4A, $6 3
W. Bridge..... ]

Shigping Chgs. G.0.0

COMMUNIGATIONS EQUIPMENT 00,

BB Mow Yark Cily F, M. ¥

Let's Look at Changers
(Continued from page 57)

1 being activated, then determine what
| mechanical part is binding or not op-
erating, causing failure to trip. On
the Philco, first see if the weighted
cam is dropping to engage the main
gear when. the trip finger releases it.
Close observation and patience are
needed when service is required in the
trip and reject system. Each changer
is different and has to be approached

| from a different view. When it is
known what the particular record
changer is supposed to do, it is not
hard to find out what it is not doing.

The Record Drop

Modern record changers use a rec-
ord drop. The records rest on a record
support and centerpost or just on the
centerpost itself. The bottom record
slides down the centerpost when it is
needed. Older changers either used
two record supports, slid the records
off a stack on the turntable, turned
them over, or used other various com-
binations; but the modern method is
much easier on the records, quicker,
and simpler.

In modern changers, the records are
either pushed off or pulled off. For
example, the Zenith record changer
has a little finger, called an ejector
cam, that slides up into the center hole
of the record and rotates outward
pulling the record off the rest on the
centerpost (see Fig. 7C). To service a
record dropping failure on this chang-
er, check the ejector cam to see if it
enters the center hole properly and
rotates far enough to pull the record
off. From there, check the ejector
lever and link assembly under the
turntable that causes the ejector cam
to move.
| On a Webcor changer, a different
approach is necessary, for in this
changer the records are pushed off the
spindle. The record support shelf
moves forward and pushes the bottom
record off the centerpost rest (see Fig.

TA). If the records are not pushed off
properly, the trouble is in the record
support shelf. It may be turned so
that the record does not rest on it
evenly, or perhaps the rocker arm as-
sembly needs adjustment or service to
move the record shelf forward or back-
ward to make the record fit.

On the V-M record changer, still an-
other method is used. Here the rec-
ords rest entirely upon the centerpost.
The record support is used merely to
balance the records in position. An
ejector cam reaches out of the center-
post and pushes the bottom record off
the shelf on which the records rest.
See Fig. TB. Check for a bent center-
post or perhaps a worn ejector cam if
record dropping troubles develop in
this changer.

The RC A 45 rpm record changer uses
an entirely different type of record
drop than any of the other changers
described before. A set of separator
knives and record shelves is mounted
in the large diameter centerpost of
the changer. The knives are located
one record thickness above the shelves.
At the start of the record drop opera-
tion, the shelves are moved out of the
centerpost, underneath the record
stack, and the knives are moved in to
allow one record to drop on the
shelves. Then, the knives are moved
out, to hold up the rest of the records,
and the shelves move in to drop the
single record on the turntable. All of
this is accomplished by the centerpost
rotation about a separator shaft with
flat surfaces.

This article has described briefly the
most important parts of a record chang-
er. The motor turns the turntable, the
record plays, it trips, and the change
cycle brings the tone arm out of the
way while a new record drops and the
tone arm comes to rest on the new
record. Sounds simple, doesn't it?
Well, record changer servicing is fair-
ly simple if attention is focused on the
section needing service, and not on the
maze of gears, levers, springs, etc.

Future articles will cover detailed
field and bench service on all late
model record changers. ~5o-

Fig. 7. Three popular record drop mechanisms. In (A), the record support
shelf does the pushing. in (B} and (C), the centerpost does the dropping.

i (A)

(C)
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TEI.EVISION

HOME STUDY COURSE

“Color Television is herc—not around
the corner, or in the developmental labs,
but here! The big question now is . . . Are
You ready for Color TV?

“You may now have a successful TV
servicing business. When color sets come
to your bench for servicing, will you be
able to handle them?

~Color Television is a vast new field,
embodying entirely new concepts . . .
principles of light and vision, radically
new circuitry.”

First Home Study Course in Color TV

Now is the time to prepare. Now, for the
first 1ime, you can train yourself for the

opportunities in this brand-new ficld. The
just-announced RCA Institutes Home
Study Course is the first home study
course covering all phases of color tele-
vision. Oficred only to those already ex-
perienced in radio-television servicing, it
explains the “why™ of basic theory, as
well as the “how-to-do-11” of servicing
techniques.

Planned and written by RCA instruc-
tors, the entire course is based on the
practical experience of RCA engineers—
the men who have pioneered in the re-
search and development of color ielevision
since the very first color experimients,
Miny years ago.

*
RCA Institutes conducts a resident school in New
York City offering day and evening courses in
Radio and TV Servicing, Radio Code and Radio
Operating, 1Radio Broadcasting, Advanced Tech-
nology. Wrire for free catalog on resident courses.
x

®

RCA INSTITUTES, INC. ;

A SERVICE OF RADIO CORPORATION of AMERICA l
350 WEST FOURTH STREET NEW YORK 14, N.Y. ]

MARCH, 1954

Name

* Send for FREE Booklet—\lail the coupoen, taday. Get complere
information on the RCA INSTITUTES llome Stuly Course in
Color Television. 3ooklet gives vou a general outline of the course
lessont by lesson. See how thoroughly you can learn Color TV,

Mail coupon in envelope or paste on postal card.

RCA INSTITUTES, INC.. Home Study Dept. RN-354
350 West Fourth Sireet, New York 14, N, Y

Remember when black-and-white tele-
vision first became a reality? Overnight,
the demand for men who knew television
grew. Even now, a shortage of qualified
servicemen exists. Think, then—of the
even greater demand for servicemen who
will understand the many additional prob-
lems of color reception!

Costs so little to goin so much

RCA Institutes makes it easy for you to
prepare yourself now for color television.
Not only is the cost of the home study
course for qualified servicemen extremely
low, but you pay for th¢ course on a
pay-as-you-learn basis.

Without obligation on my part, please send me copy of booklet “RCA INSTITUTES
Home Study Course in COLOR TELEVISION.” (No salesman will call.)

Address

{please prin1)

City

Zone State

www americanradiohistorv com
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If you want
professional sound quality
Sound engineers know that the selection of a fine

! {l
amplifier, pickup and speaker system is only part
~ of the story; that unless the turntable is of equal
Ll : -+ Qquality, music reproduction must suffer. That is
A K A why they insist on such high standards for turn-
5,, 4\\1" table performance.

do as the professionals do...

—_— ——— Rek-O-Kut precision turntables are made to con-
] é ! form to the highest standards in the professional
| Y field, and they certainly represent the finest you
can use in the home. A Rek-O-Kut turntable will
make all the difference in the world. The finer your
present system, the more apparent the improve-
ment will be. Whether you select the deluxe T-12H
or the standard LP-743, the entire performance of
your sound system will become a new and thrill-
ing experience,

use a

REK-0O-KUT

precision turntable

Rek-0-Kut Precision Turntables are priced from
$59.50. Write for specifications and descriptive
literature to Dept. J—12

The REK-0O-KUT COMPANY

Manufacturers of Professional Disc Recorders and Specialized Sound Systems.
38-0t Queens Boulevard, Long Island City t, New York

Export Division 458 Broadway, New York, U.S.A. Cables: Morhanex
In Canada: Atlas Radio Corp., Ltd., 560 King Street, W., Yoronto 28

I B N N N N N N N BN N N N N N §N |

! FACTORY REPAIRS

ON ALL MAKES AND TYPES OF

Now Ready! New Sprayberry Book! :
]
TEST EQUIPMENT 1
]
|

“HOW TO CONVERT TV SETS
for LARGER PICTURE TUBES"

Covers Step-by-Step Method
for Converting any TY Receiver

Write for BIG NEW FREE Cotalogue

GENERAL ELECTRONIC DIST. CO.
= 98 PARK PLACE, NEW YORK 7, N. Y.

LI

Thiz new hook onens ex-
ceptional extra maney op-
portunity for the alert
serviceman . . . convert-
inz older small screen TV
sels Lo modern. lurge screen
177, 21" nr 21" receivers.
FlnIIV illustrated wilh dia-
grams. charts and pictures.
Covers every step: plan-

argae pcteRn

World’s Only Recarder of its Kind
WALKIE-RECORDALL

8-18 SELF-POWERED BATTERY RECOROER

«AUTOMATIC UNDETECTED,

Recoras noiselessly in or out of closed

SEND dng. wiring. final adjustment. LCEUIUTRNRERA A b ioqcase, conlaining hidden mike while
only Ql:ecml ml roductory price—>50c¢. SPICKS UP WITHIN walking, +iding. fiying. Conferences, lectures,
Mail eoin (no stamps please) 60 F1. RADIUS, dictation. 2-way phone. Permanent, unaiter=

50¢ today. * YDICE ACTIVATED able, indexed recording at only Ic per hr.

“SELF-START-S70P" MILES REPRODUCER CO.. INC.
SPRAYBERRY ACADEMY OF RAOIO &
111 N. Canal St.. Dept. 49-G, Chao. 6, 111, +ND WIRES DR PLUGS. B12 Broadway. N. Y. 3, N. Y. Dept. RN-2
106
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Manubacturers”

- Literature

The_ bulletins reviewcd in this
section are for your conven-

ience; unless otherwise indi-
cated they are available to all
our readers. For prompt atten-
tion write directly to the manu-

facturer for literature described.

TUBES AND ACCESSORIES

Amperex Electronic Corporation. 230
Duffy Ave., Hicksville, N. Y.. has re-
leased a “library reference edition” of
its complete catalogue.

Prepared for the benefit of engi-
neers, the new publication provides a
permanent and easy reference-record
of every clectronic tube and tube ac-
cessory manufactured by the company
for communiecation. industrial, reetifi-
cation, amateur, electro-medical, and
special purpose applications.

This 578-page manual is bound in a
loose leaf ring binder with a perma-
nent plasticized cover. The manual,
priced to sell at $2.00, will be made
available to qualified engineers. For a
copy, write on your business letterhead
to Myron Smoler of the Sales Fngi-
neering Division of the eompany.

RECTIFIERS FOR COLOR TV

The Rectifier Division of Saries
Tarzian, Inc., 415 N. College Ave..
Bloomington. Ind.. has issued a four-
page brochure entitled “Selenium Ree-
tifiers for Color Television.”

The booklet inecludes data on seven
of the company's rectifiers suitabhle for
color TV applications along with cir-
cuit diagrams illustrating these appli-
cations. In addition, information on
the company’s new plug-in rectifiers is
provided with dimensional details and
related socket data.

PIPE LOCATORS

Fisher Research Laboratory, Inc.,
1961 University Ave., Palo Alto, Cali-
fornia, is now offering a 4-page bro-
chure on its “DM-Scope” line of locators.

The bulletin explains the operation
of these units and illustrates the var-
ious models available from the com-
pany. Included in the line are pipe and
cable finders. leak detectors. box lo-
cators, and water level indicators. Lit-
erature is available on ecach of these
units individually.

"WALL CATALOGUE"

A novel wall catalogue listing
“bread-and-hutter” condensers and
containing a handy poclket for distribu-
tor order cards and 'want lists” has
been announced by Sprague Products
Company, 51 DMarshall St., North
Adams, Mass.

Designed to give the technician a
handy reference for the most frequent-
Iy needed condensers, it also provides
him with a means of noting his needs

RADIO & TELEVISION NEWS
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Buy on our radically new

NO NO CARRYING
wreresr: - 1ime Payment Plan " cyipees:s
Superior’s new

s SUPER METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS: ADDED FEATURE:
D.C. YOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts The Model §70-A includes a special
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts GOOD-BAD scale for checking the
OUTPUT YOLTS: 0 to 15/30/150/300/1,500/3,000 Volts quality of electrolytic condensers at
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes a test potential of 150 Volts.

RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms

CAPACITY: .001 to | Mfd. | to 50 Mfd. {Quality test for elec The Model §70-A comes
trolytics) housed in a rugged,
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms cracklesfinished steel

INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries gabinet d:":"::"erpe\':i"" NE]‘
DECIBELS: —& to +18 +14 to +38 +34 to +58 ing instructions.
S o ?
uperior s new
Model TV-11
SPECIFICATIONS:

% Tests all tubes including 4, 5, &, 7, Octal, Lock- to damage a tube by inserting it in the wrong
in, Peanut, Bantam, Hearing Aid, Thyratron, socket.

Miniatures, Sub-Miniatures, Novals, Sub-minars, % Free-moving built-in roll chart provides com-
Proximity fuse t res, afc. plete data for all tubes.

% Uses the new ser-cleaninq Lever Action Switches % Newly designed Line Voltage Control compen-
for individual element testing. Because all ele- sates for variation of any Line Voltage between
ments are numbered according to pin-number - 105 Yolts and 130 Volts.
in the RMA base numbering system, the user % NOISE TEST: Phono-jack on front panel for plug-
can instantly identify which element is under ging in either phones or external amplifier will
test. Tubes having tapped filaments and tubes detect microphonic tubes or noise due to faulty
with filaments terminating in more than one pin elements and loose internal connections.

are truly tested with the Model TY-11 as any of
the pins may be ptaced in the neutral position ~ The model TV-1I operates
X Than neceta e S 5 []
e Mode! TV-I1 does not use any combination aauti 3
type sockets. Instead individual sockets are :’.‘ﬂi",.';:“:a,'.'.;’.'ﬁ,".‘:'.'.’,’,dp.,".—'.'.‘

used for sach type of tube. Thus it is impossible able cover. ..............

EXTRA SERVICE—The Model TY-|| may be lator incorporated in this model will detect NET
used as an extremely sensitive Condenser leakages even when the frequency is one
Leakage Checker. A relaxation type oscil- per minute.

SUPERIOR’S NEW MODEL TV-40

C.R.I. TUBE TESTER

A complete picture tube tester Tests all magnetically deflected
% for little more than the price % tubes . .. in the set .. . out
of a "make-shift" adapter!! of the set . .. in the carton!!

The Model TV-30 1s ahsclutely com- -
plete!  Self-contatned. ineluding huilt- SPECIFICATIONS:
in power supply. it tests picture tuhes e Test al/l magnetically deflected picture tubes from 7 inch to
in the only oractical wa,vblo ‘emclenu_\: 30 inch typas
H of b v -
;O:;n:‘;:re ‘I‘l:.;f:un:::: »:‘:uc: l.‘n‘so:i.zen«i e Tests for quality by the we[l astablished emission method.
exclustvelv to test the ever Increasing All readings on ""Good-Bad' scale.
number of picturé tubes! ® Tasts for inter-element shorts and leakages up to 5 megohms.

EASY TO USE: e Tast for open elements.

Simply (I:nsor? IIina %‘ord into :n’y I’Iﬂ Model TV.40 C.R.T. Tube
volt A.C. outlet, then attach tester Tester comes absolutel
socket to tube base {fon trap need e . ¥
not be on tube). Throw switch up complete—nothing else to

for quality test . . . read direct on buy. Housed in round cor-
Good-Bad scale. Throw switch down nered, molded bakelite NET
for all leakage tests. case. Only ...............

MODEL 670=A....... Total Price $28.40

I MOSS ELECTRONIC DISTRIBUTING CO., INC. S $7.40 Eounop-ym-nt. ;-I-nno $3.60 I

| Dept. B-95. 3849 Tenth Ave., New York 3d. N. Y. Name...........c.on... TR monthiy for'§ months. 1

l O MODEL TV=11. . ... Total Price $47.60 I
Please send me the units checked. I am enclosing the down $11.50 down payment. Balance 56.00

| payment with order and agree to pay the monthly batance monthly for 6 months |
a8 shown. It is understood there wi‘l be no earrying. intcrest Address............c.ccerierionaoaeaaaaaacaont 0O MODEL TV-40...... Total Price $16.85

| or any other charzes provided I send my monthly payments $3.85 down payment. Balance $4.00 |

| when due. It is further understood that should I fail to make LIPS AL |
payment when due, the full unpaid balance shall become O lenciose$..... .... as down payment.

| immediately due and payable. (e 86806086008 00800390 Zone. . ... State....... O Ship C.0.D. for the down payment. |

e o o o - —— i — — — — —— — — ——— = — — — o}
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REASONS WHY

HI-FI FANS DEMAND

THE FAIRCHILD

DIAMOND CARTRIDGE

WITH HIGH COMPLIANCE

Al of this at an unbelievably low price —

Instantly — there’s a startling improvement in sound when
record collectors switch to the FAIRCHILD Series 215.
Listeners who have just discovered high-fidelity —and sea-
soned audiophiles both hear a new presence in recordings.

Only FAIRCHILD’s moving coil design can give such un.
equalled performance. Compare —and you too will agree
that the start of any high-fidelity system must be the high
Compliance FAIRCHILD Series 215.

1 — Brings true-to-life color 1o high piano chords.

2 — Releases new low frequency toncs.

2 — Smooth linearity — lower apparent surface noise.

4 — Reduces tone arm resonance greatly.

5 — Prescrves record quality — reduces stylus wear.

& — Eliminates—completely—listening fatigue caused by
tracking distortion.

43750

And investignte these FAIRCHILD products, too!

The NEW Model 280 Plug-In Type Pickup Arm brings professional
quality into the home with
minimum size, unusual pivoting

| methoed. low bearing friciion

and accepls all standard makes

of cartridges. Net to user — $29.50

The NEW Model 240
Balanced:Bar Preamplifier-
Equalizer offers typical
FAIRCHILD quality. a

wide latitude of control,
extreme operating sime
plicity, correct record
equalization and decorator
styling. Net 10 user — 898.50

:m.

SEE YOUR AUDIO DEALER or for free folder write:

IRCHILD

8th Ave. & 1541th STREET, WHITESTONE, L. I.,

RECORDING
EQUIPMENT:

N. Y.

GET INTO
ELECTRONICS qm

You can enter this uncrowded. Interesting ficld.

Delense expansion, mew developtents demand
trained specialists.  Study all phases radlo &
electronlies theory and practice: TV I°M: broad
casting; servicing: aviation, marine, police radio.
18-manth courge, Gradnates In demand by major
companies. LK. or equivalent required. DBegin
Jan., March, June, Sept. Campus life, Wrlte for
catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD

Yalparaiso, Indiana

LEARN TV

Assemble 8 TRANSVISION TV KIT in easy stages
Pay a5 yeu wire—anly $39 jor Shnmg h\:hp
1. Leatn while hnltng 2 superd 1 i
wmlvsnmummfmummq

Frsge Areas, adapiable fo UNF )
Ho technicdl knowledge required
cmlq descrides § great IV KITS
]

o Educational Dept at — 13
TRANSVISION. INC., Depl no, NEW ROCHELLE, N. Y. " -

SCHEMATICS—CONVERSIONS
FOR SURPLUS GEAR
NEW LIS'I'I MANY ADDITIONSI

Send st Pe for
List €. Add 251; 'or chart Q:nllmmﬂ AN
nomenclature.

R. E.
GOODHEART

BOX 1220
BEVERLY HILLS. CAL.

www americanradiohistorv com

for either mail, telephone, or distribu-
tor-salesman orders.

Details on the “C-452 Hanging Wall
Catalogue” are available from the
company.

"EICO" KITS

Electronic Instrument Co., Inc., 84
Withers St., Brooklyn 11, New York,
has issued a 12-page catalogue cover-
ing the “Eico” line of kits and factory-
wired instruments.

The 30 kits and 33 factory-wired in-
struments available in the line are
pictured and described in detail in this
new publication. Complete specifica-
tions are given on each instrument in
order to enable service technicians,
students, engineers, and distributors to
select the correct instrument for the
job to be done.

A copy of this catalogue will be for-
warded without charge upon request.

HICKOK BROCHURES

The Hickok Electrical Instrument
Company, 10524 Dupont Ave., Cleve-
land 8, Ohio, now has available two
brochures covering its wv.t.v.m. and
tube testers.

Form 209A2, a four-page booklet,
lists technical specifications and uses
of the company’s multi-purpose Model
209A capacitance tester and v.t.v.m.

The four-page Form TT5A1 de-
scribes ten of the company's dynamic
mutual conductance tube testers in-
cluding those for the radio and TV
technician as well as laboratory mod-
els. Graphic explanation of the dy-
namic mutual conductance test is also
included.

SWITCH CATALOGUE

The Disc Department of Evrie Re-
sistor Corporation, Erie, Pa., has issued
a new catalogue which gives a full
description, illustrations, and specifi-
cations on its new line of switches.

Twenty-five item numbers are cata-
logued, including single and multiple
section rotary switches in shorting
and non-shorting types, lever action
switches, and general purpose switches.

SERVICE PUBLICATION

Simpson Electric Company is spon-
soring a new bulletin for television
technicians, “The Technrician’s Time-
saver.”

The new publication is written by
Bob Middleton, author of many books
and articles dealing with TV servicing.
The purpose of the publication is to
show effective shortcuts in TV servic.
ing and more practical applications for
electronic test equipment.

A complimentary subscription, at no
cost or obligation, may be obtained by
writing direct to Simpson, ¢/o Service
Department, Howard W, Sams & Co.,
Inc.,, 2201 E. 46th St., Indianapolis 5,
Indiana.

TRANSISTOR BATTERIES
Burgess Battery Company, Freeport,
Illinois, has published a four-page
folder covering its developments in the
field of transistor batteries.

RADIO & TELEVISION NEWS
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154 to 186 Mcs.,

board amplifier, ship. wt. 75 lbs.,

IKW pulse oscillator, superhet circuit, 2 RF stages, and 5 stagger tuned
IF's, includes 21 tubes; 2C26(2), 3E29/829B(1), 6AGS(7), 6C4a(1), 6E5(I),
8J5(2), 6SNT{1), 6¥6(}), 9006(1); can be easily converted to 2 meter converter and out-
complete with conversion instructions (NOTE: 3E29/8298

SCOOP of the Month---

BC1267 TRANSMITTER AND RECEIVER

&H6(1), 6AKS5(3),

AMPLIFIER

complete with 3E29/829B and conversion data..

CONVERTER

can be easily converfed to
100w outboard ampllﬁer$
eu.

can be easily converied

is worth $10.00 alone). with conversion data 10 Zmeferconverfer. 9 ea.
excellent

B $ 95 (less . $ 95 0-Thkw $ 95
condition fubes) with 21 tubes METE 0-10ma 47 Panel Meter.......... s

BROADCAST BAND
and AERO

Ideal for Use in Boats, etc.
MN-26-C Remote Controlled Navi-
gational Direction fnder and coin-
munications rveceiver, Manual Db
in anv one of three freq. hamls. 150
to 15 KC. 24 v, Helf comalned
dy¥natotor snbbly. Comblete insta
latlon, Includlng feceiver. control box, loop, azimnth
eantrol. Left-1tight Indicator. blugs, 1001 transmission
line and flex. shafts. oper. & wmain. manual,

ALBLOUNITS BRAND NEW EXCEPT CONTROL

...................................... $69.50
MN-26.Y 150 to 325 IKC. 325 to 695 KC. 3.4 t0

T mefacyeles, comb. installation.......oe.a0. 19,50
MN-26-C alone, like mew. .

MN-26-Y as i3 less tnbhes...

MN-20-E Laon. lLrand New.

MN-52 (rank drive, New.

\1\»26“‘ Receiver exc. freq. 150-1250 I\C
-6Ine .

Low Freq. Crystals—FT 241 A for SSB. lattice fil-
ter, i4,” spc. 54th harm channecls listed by fund.
ractlons amitted.

See previous Radlo-TV News lssues for frequencies

49¢ each 10 for $3.00
POWER YOUR RIG FROM AC

RA.34 RECTIFIER. \lakes a ground xmur of C-101.
the 12V version of NC-375-1., Convert BC-375-E to
12\ by changing hepter link switelies and relay can-
nections. power it with RA-34. Inbut 105-125 or 210-
250V, GI ey, Oulputs: For blates. 10V flteted de
al 350 iaa: for lay and nilke. 12V fltered e at 2.4

A tar heaters. 12V ac at 14.25 A. $|59 15
»

Used cofidition. F.0.B.

BC-433 RADIO COMPASS RECEIVER

200 to 1700 KC, used, excellent
condition less tubes. . ........ s l 9'95
used. as is, less tubes and cover,

excellent for parts only. ... ..... $6l95

BC-434 Control box For above. ...54.65
L L e ST S W SR P 1.79

VHF TRANSCEIVER

Ideal suhstitute for SCR-522. frved. range 140-144 mic.
crvstal controlled. 10 watts. The receiver sectlon has
two individunl B2 seetions. feeding 4 emnmmon 3 stage
10me 110 amplifier. 1:oth RI* sectlons may be aperated
simultaneously, or cither one Individually. The re-
ceiver unlt has 13 tubes, The transmitter is of straight
forward design,  Transmitter unlt has 7 tohes, one
#R32 ac final moculated hy a pair of 6L8 and push-
pull.  Complete unit In case less tubes, and diagram

lex: dm momr 9
EX T CONDITION. .. .. .. .ol .
w lTIl TITIH‘Q ......................... $19.95

A SWEET OSCILLOSCOPE DEAL

ASB-7 Radar Indlcator Uait: For coniersion to test
scope or for use as modulalion mooitor. Ilas standard
test-scope CI tube, 11 Cent, ¥V Cent, Rrll, Foe, Gain,
and range celeerlon switeh,  External power souree was

used. Tubes: 4-8ACT. 3-6116, 1-551°1. Con-
dition good. NEW............. ... ... $9 95

BEAM-ROTATOR

Reversible heam rotator morer 8500 rint. attached to

gear reduction box which drops speed to sl 95

13‘0 rpm—used
for

Hundreds of items In stock. WRITE FOR NEwW
BULLETIN AND PRICES. Shipments F,0.B.
warehotuse. 20% Deposit on orders. Minimum
order $5.00. Illinois residents, add regular sales
tax;v remittance. Prices subject to change without
notice.

BC-620 TRANSMITTER-RECEIVER UNIT

FM transmliter-receiver. erystal controlled, rwo chan-

neis, itreq. range 20-27.0 me. 13 tulws. dual merer
for testing thlament and blate 2
GIFONIEEL, (o sl s ams = oy B g L
PE-117 l'ower supply for above, complete,

MKO  DEW.. drirh @ ik & wpper fivermonss § ol oo e = ea. $17.95

RECEIVER
Battery powered hetercdsne receiver,
75-150 me—nhrand new................ ea. $ l 0 95

BC-929-A
Contalns power supply 110 V. 400 eycles, has 7 tuhes

such as 3CI'1,
tubes, Each

BC-746 TUNING UNIT

I"lug-in transmitter tuning unit from Army Walkle-

Talkie. Contains anienna and tank cofils. tuhihg eon-
denser. transmittlng and recelving erystals. Sl 29
Ideal trans:aitter feundation....... ONLY .
CONDENSERS
01l fitled—1 mfd at 3640 v. ... ...... $1.95 en.
a2 ar 1000 v, L. $1.75 ca.
ID6/APN4

Made to cperate in conjunctlon with Radlo Recelrer
R-9( }/A1I'N-4. Unit includes 14 tubes. one 5” scole
tuhe, (’r\’-(a! controlled stamlard oscillator. sween cir-
culrs, marker pnlses.

Excellent eond. ...... i i g o L .

MIKES and HEADSETS

T-26 Telenhone chest unl! u-ith -1 Western
Electrie Transmitter ... $2.39
HS 33 Low Impedance Nead-
..... exc. $2.95 new $5.45
HS 23 Headset
used 1.89 new 4.50
CD-307 Kxt. cord for
1US$-23-33 ...... like new .79
new (.29
Throat Mike—T-30..... new .98
Lip Mike—Navy Type ............. new .98

Cw-19505 High Impedance headset comn-

plete with headhand 980
T-45 Lip Mike. New...
HS-30. miniature heudset.

WOBULATOR
BUILD TV-FM-AM SWEEP GENERATOR

Yot can bulld ** Versatile Sweep Freaquency
Generator” with AI'N-1 magnetic uniis. .S
RO- 1208 Leacon Receiver . . . 200-400KC
TS-184/A1' Test Set
11 10A-SCRR22 fest Ullll
1-222-Signal Generator.

451,49, new  2.49

1l TUBE UHF TUNABLE RECEIVER
2114-258 me. less tithes
With converston diakram to

RA-52 RECTIFIER

Transtat controlled to produce high voltage DC
from 110 V 60 cycle source. Up to 11,500
VDC @ 50 W. Metered high voltage (0-15 KV)

and current (0-20 MA). $69.95

EXCo dil sk bois Bl alio: & sk

New
BC-454 3 to 6 me =
BC-455 Receiver, 6 —
BC.456 Maaularor 37.95

BC.158 Transmitter, 0
BC-459 Transwitrer, 7 to & me 7.95
Control Vox racks., mounts, connettors for abore

in stock-—write,

MG.149F oxerllent conditfon............. § B9.50
MG-149H excellent conditlon. . .50
MG-153 Inverrer (3 phasel. .80
PE-206, inverter, like new.......... vene.. 811,95
PE-218. inverter, excellent condition........ 24.95
BC-6G40 pig iitpiifenmommnia. o m 5.00
BC-639 with RA 42 rectifler...... 5.00

NATIONALLY ADVERTISED TUBES

5BPI ..53.29 3BPI ..5$3.29 SAP| ..$£3.29
3 for $9.00 3 for $9.00

All Brand New In Or-umal Cartons
34TL ... 95 B08 e $1.95
830-B .... Sl 59 7208Y ....... $29.50

QUANTITY PRICES AVAILABLE!
1625, 1626. 33, 34, 953, CKI005, 6Z7G. 9002. 9006.
:6I9. 955, 9004, 12A6, IF4, IFS. 214, 6F5, |AG. 1629
0.

' 10 s $3.00

RT7/APN-1 TRANSCEIVER UNIT—ysed as an
altimeter, it mmay be converted tor signaling con-
uul circuits, ete. Used, less tubes,

E) i pprcr o S i $4.95
RT /34 APS 13 TRANSCEIVER -Used as a tail
warning radar en 415 MC., Containing a 3umMC
IIF Stilp and various other Barns. these units hare
been stripped of du' i\ectlons and all tubes, but
are an excellent buy it only for paits
and LK Strip, Used............. $4l95
R-1/ARR.1—220 AIC converted with minor altera-
tions Mbecomes & hieh llrnln Converter arith  two
stages of NI amplification—(complete
with diagram}, New $4 95

ALL THREE ABOVE ITEMS FOR $7.50

BEAM ANTENNA SELSYN TRANS-
MITTER and indicator.
BC-684 FM Transmitter, 27-38 me,

$14.95
$11.95

LOOK WHAT YOU GET FOR $i4.95

® 350 1eet of continuous length of 50 olun coaxial
cable

® 10h feet of same coaxial cahle

& {‘avity 1¥pe atteauntor

® 6 =hort lengths of NG8U with comnectors and

sockers
® In wooden (‘n:w—shlbblnl welght
30 1= —all for ... ....514.95
BC 347 Interphone Amplifier §2.95
1-70 Tlllllln: 3 1 PRI, £ SR A .8
APS 13 UL Antenna. {*air. .9

1.97 IHns Meter .. .. 53 95 4.9
BC 1066 B-—1311 tp 225 MC I'ortahle Iecciver adabt-
able to many amatenr uses. Used. .5$5.95
One Tube Interphone Amplifi
num case fully cnelosed.  24°

LeSE TUNE coblavhiert s b tvam, oo o mvopmrers - & bvark i s 79¢
BC 709 liattery operated lightwelght intermhone ambli-
fler.  Complete with tnhe nm! shock monnt. hut less
battery.....ooooiiiiin.. : .. New $£3.95

DYNAMOTORS

DYNAMOTORS: The hest dymamotor for conversion
to 6v. Multiple windlugs! After conrersion you get
elwice of 190 or 350 v at 5 MA or 250 v. at 1w

MA. Complete dope sheet furnished.
BRAND NEW (See Q7 Ang. issuel. ., $4 65

DM-28—Dynamotor far BC-318-—28Y T‘C
at 1.25 amps in 220 V at 70 MA output
Good $4.95
DM-32A—Dynamotor for Command Re-
ceiver 28V at 1.1 input 250V at 60 MA
O & 55w & aemak Used 2.95 New 7.50
M-33—Dynamotor for Command Transmitters—
1'sed $2.95
D-t0! Imp. 27V 1.75 Amp. output 285 V¢
00D amp pasamearentogiatgees . each $1.95
3 for $5.00
BE-94 atnimsanh iosma sns bine ..each $§1.95
PEIOEL—(»V Dynamotor . Used $22.95
BC-1033 62-80 ruc recvr. Take new, less rubes. ea. $5. 95
BC-1023 hrand new with tuhes, 9.9
SCR-625—FAMOUS ARMY MINE- DETECTOR
For I'rospectors, Miners, Ofl Companiec. Phunbers, ete.
Thls unit is helng oifered now at a cousiderabie re-

mmcl aluti-

74
- fa

ductlon in hrice.  Recently advertised at $T0.50 it is

nojw available fn the same brand new wrappings In

sujtcase style carrving case {less batterles). 359 50
............................... v

SCR 522—Transcéiver, complete in case $

with top brasket, less T0he8 . .......00 29 95

RU.19—Receiver. Complete control $l1 95

box and coils—brand Dew ........... N8

BC375. exe. .......nannn.

BCISI exe, .

BD77. msodl Texen il iaabis ok i, Tt kS

suv now: R W ELECTRONICS
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Dept. N, 2430 S. Michigan Ave., Chicago 16, Il
PHONE: Calumet 5-1281-2-3

BUY NOw!
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_PROBES!

FOR VTVM’S & SCOPES

o FULLY SHIELDED

 SHOCK-MOUNTED TERMINAL
BOARD :

e SWIVEL ACTION |
¢ ALL PARTS ACCESSIBLE
© COLOR CODED |

Only EICO Probes Have Al :lh.;uo Featuresl|

e

Scop i o
(3 HHﬂDUM TOR pRo
Hl:il;gl ’S‘D-‘- BE

See these amozxing probe vaolves of your jobber
today. Write now for free catalog PR-3 Turn to
our full-poge od on page 42 this mogozine.

“All above probes
Pat. App. for.™

ELECTEONIC INSTRUMENT CO. Inc.
B4 WITHERS STREET, BROOKLYH, HEW YORK

110

The folder describes the require-
ments for batteries used in transistor
circuitry. Typical batteries are illus-
trated and described.

For a copy of this folder write
Transistor Engineers in care of the
company.

RMS CATALOGUE

Radio Merchandise Sales, Inc., 2016
Bronxdale Ave.,, New York 62, N. Y.,
has published a new catalogue which
illustrates and describes the company’s
complete line of TV antennas and ac-
cessories.

Catalogue 55 is a 32-page, multi-
colored publication which is fully in-
dexed by product groupings. It in-
cludes information on packaging and
shipping weights as well as the com-
pany's gain reference chart.

MID-AMERICA BULLETIN

Mid-America Co., Inc., 2412 S. Michi-
gan Avenue, Chicago 16, Illinois has
recently published a 28-page bulletin
which lists TV, radio, electronic and
related components for manufacturers
and wholesalers.

Designated as Bulletin No. 1053, the
new publication is available only to
recognized manufacturers and jobbers
and will be sent on letterhead request
from such organizations.

RADIO-PHONE LINE

Roland Radio Corp., 716 S, Columbus
Ave, Mt. Vernon, N. Y, is now offering
a 4-color, 4-page brochure covering its
1954 line of radios and radio-phono-
graph combinations.

Each model in the line is shown in a
close-up view and specifications ac-
company each illustration. The back
cover leaves space for a dealer imprint.

SPEAKERS AND CABINETS

Kingdom Products Ltd., 23 Park
Place, New York 7, N. Y., has issued a
four-page catalogue covering “Lorenz”
speakers and “Kingdom’ cabinets and
combinations of the two components.

In addition to providing complete
technical details on these items, the
new publication carries a page of con-
struction notes giving mechanical spec-
ifications on a series of speaker en-
closures.

A copy of “Music Comes Alive” is
available on request.

"EDU-KITS" BROCHURE

Progressive “Edu-Kits” Inc., 497
Union Ave., Brooklyn 11, N. Y., has
issued a new booklet describing its
1954 radio “Edu-Kit,” a home-study
course in kit form.

Literature on radio and TV servic-
ing also accompanies this brochure
which is available from the company.
Address all requests to Mr. R. Nevins.

CONVERSION CHART
The Cinema Engineering Co., Divi-
sion of Aerovox Corporation, 1100
Chestnut St., Burbank, California has
issued an audio power conversion chart
which will be supplied without charge
on request.

www americanradiohistorvy com
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CONVERTER

hou Lvorything!

No other converter offers all these
essential functions to the degree that
Granco does, regardless of price.
Mode! LCU (only $29.95 list) features:

COAXIAL TUNING...

The most efficient UHF tuning system
known. Precision-ground metal slug
sliding in and out of precision-ground
glass tube for mechanical and elec-
trical accuracy. No troublesome
noise-producing wiper contacts.
Highest stability. Provably better
UHF reception.

FINE TUNING...

No “‘on-again off-again’’ tuning with
Granco. Fine tuning is simple and
positive with the high-ratic single
tuning knob. Permits ‘‘on the button”
tuning without need of a safecrack-
er's touch!

PRESELECTION...
Tuning circuits reject unwanted sig-
nals and images—only the desired
channe! is tuned in. A “must’ in
areas having two or more channels,
UHF or VHF. Granco preselection
means cleaner, sharper, more pleas-
ing pictures.

AMPLIFICATION...

Low-loss tuning and associated cir-
cuitry, plus true high-gain amplifi-
cation of only the tuned-in channel,
provides the finest reception in TV.

Ask for
DATA

from your distributor or from us
direct. Then compare Granco
UHF converters with all other
brands. Better still, make your
own comparative tests. You're
the judge!

RANCO

PRODUCTS, INC..
3617 20th Ave., Long lsland Ciry 5, N, Y.
AVAILABLE AT LEADING JOBBERS

RADIO & TELEVISION NEWS
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Printed in card form for hanging on
the wall or placing under glass tops of
desks, the chart contains three col-
umns, i.e., power level in watts, power
level in db, and voltage across a 600-
ohm line.

The tabulation may be used in con-
verting from the old db system to dbm
by adding 7.78 db or converting from
dbm to the old system by subtracting
7.78 db. Other conversions may also
be performed with the chart, complete
instructions for which operations are
given on the chart.

AUDIO GEAR

The Dubbings Compuny, Inc., 41-10
45th St., Long Island City, N. Y., has
has issued a hi-fi catalogue covering
products handled bv its new high-fidel-
ity sales department.

Pictured and described are a series
of tuners for AM and FM, record play-
ers, turntables, pickup arms, car-
tridges, amplifiers, preamps, speakers,
speaker enclosures, tape recorders,
disc recorders, microphones, television
chassis, phonographs, “basi¢” audio
packages, and test records.

RECTIFIER HANDBOOK

Federal Telephone and Radio Com-
pany has issued a second edition of its
“Selenium Rectifier Handbook.”

This 80-page edition contains a rep-
resentative listing of the selenium
rectifiers made by the company for
radio and TV use. It also covers rec-
tifier designs and power supply circuits
for such applications as phonographs,
audio amplifiers, amateur radios, mo-
bile gear, photocell amplifiers, inter-
com systems, and other d.c. supply
requirements.

Servicing and troubleshooting infor-
mation is provided in easy-to-use form.
The handbook, which is priced at 50
cents a copy, is available from the
company’s distributors or f{rom the
company direct at 100 Kingsland Road
in Clifton, N. J.

LAFAYETTE AUDIO

Lufayette Rudio, 100 Sixth Avenue,
New York 13, N. Y., has just issued a
48-page catalogue comprising a com-
prehensive listing of high-fidelity mu-
sic system components,

In addition to illustrating some cus-
tom installation ideas, the catalogue
pictures and describes amplifiers, tun-
ers, preamps, cabinets, binaural am-
plifiers. record changers, “packaged”
installations in various price ranges,
speakers, tone arms and cartridges,
tape recorders. recorder accessories,
and remote-control TV sets for custom
installation.

AUTO RADIO REPLACEMENTS

P. R. Mullory & Co., Inc., P. O. Box
1558. Indianapolis, Ind., has issued an
11-page auto radio replacement control
manual which covers most auto radios
made since 1946.

The data is listed by manufacturer’s
make and model, control use, Mallory
replacement controls and special bush-
ings and switches. 30—
MARCH, 1954

“Of the very best!”

—HIGH FIDELITY MAGAZINE

FISHER

SERIES 50"

It is only natural that more than one manufacturer will claim /iis
product is the best. For that reason it remains for you to be the judge.
We say —demand the specs. Then check workmanship, performance
and beauty of appearance. If you do all these things, the answer will
inevitably be . . . THE FISHER Strigs “30.” There is no finer made.

= Master Audio Control =

® “One of the finest units yet offered to the enthusiast or audio engineer.”
—Radio and TV News. Can be used with any amplifier. IM distortion virtu-
ally non-measurable. Complete. professional equalization settings and tone
controls; genuine F-M loudness control; five inputs, five independent input
level controls, two cathode follower ouiputs. Sclf-powered.

Chassis, $89.50 - With blonde or dark cabinet, $97.50

2t FM-AM Tuner :2:: 2
FISHER UNer rooe 70w
® Features extreme sensitivity (1.5 mv for 20 db of quicting); low distor-
tion (less than 0.04% for 1 volt output); low Lt (more than 100 db below
2 volts output.) Armstrong system. adjustable AFC with switch, adjustable
AM selectivity, separate FM and AM front ends (shock-mounted), cathode
follower output, fully shielded, aluminum chassis, self-powered. $164.50
Model 70-RT, same as Model 50-R. but including tone controls, phono-
graph preamplifier-cqualizer, and loudness balance control. $184.50

nne D0-Watt Amplifier "

® Truly the world’s finest all-triode amplifier, yet moderately priced.
100-watt peaks! Less than 1% distortion at 50 watts ((08% at 10 watls.)
IM distortion below 2% at 50 watts. Uniform response within .1 db from
20 to 20.000 cycles; | db, 5 to 100,000 cycles. Hum and noise more than
96 db below full output. Quality components throughout. $159.50

Prices slightly higher west of the Rockies

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORPORATION - 39 EAST 47th STREET - N. Y.

TRRIL
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512 pages
203 illus,
Price $7.50

NOW?

GET BETTER
HI-FI RESULTS..

at less

HIGH FIDELITY
TECHNIQUES

By John H. Newitt

CASH IN on
HI-FI service

and

custom-huilding
PROFITS!

THE BIG BOOK THAT
Shows You How!

Judging hi-A Here. by one of the na-

equipment tion'sl leading exper.t]s, is thei'

complete “‘know ow™ o

What to avold high fidelity . . . from theory

Loudspeakers  and circuits to commercial

Bass-refiex equipment: from methods

N and authentic technical data

Distortion 1o home-huilding. custem
Baffles building and service.

Overhang HIGH FIDELITY TECH-

NIQUES shows you what to
do—how to do it~—what mis-
takes to avoid—which meth-
ods and edquibment should

Woofer-tweeters
Sound-proofing

Grillwork prove hest for your partic-
Output trans+ ular purpose. Written espe-
formers cially for listeners. horre and

. commercial installation

Circuits builders, experimenters and
Crossover fre- gervice technicians. it is a
quencies complete, easy to understand
Volume expansion Ruide to this vast new hobby
. that is sweeping the nation.

Noise Whether you want to spe-
suppression cialize in the work or simply
Negative build a high-fidelity installa-
feedback tion for your own use, the
Pre-A book will guide you evetry
AL step of the way: help you
Equalizers wet bhetter results ;lt lless

. cost; and give you a full un-
e LIS derstanding of the many dif-
Records ferent methods. components
Recording and equipment that are de-
Avoiding chatter :):;:;lh\evr}‘lenexer hi-fi fans get
Turntables From beginning to end.
Pick-ups HIGH FIDELITY TECH-

NIQUES js chock full of
how-to-do-it building tips.
ideas and service data of the
most helpful sort. Read it
10 days FREE. You be the
Judge!

Design charts

Building tips . . .
and dozens of
ofher subjects

10-DAY FREE EXAMINATION

Dept. RN-34, RINEHART & CO., Inc.
232 Madison Ave., New York 16, N. Y.

Send HIGH FIDELITY TECHNIQUES
for ‘10-day FREE EXAMINATION. If I
like book. 1 will then nromptly send
$7.,00 plus mnostage in full payment.
Otherwise, 1 will return hook postpaid
and owe you nothing!

City. Zone, Stale .. .. ... e ocan
OUTSIDE U.S.A—Lash only, price $8.00. Moncy
back if beok iz returded n 10 daps. _l

— e —————— ——— ——

WHATS -~

The products described in this column are for your convenience in keeping up-
to-date on the new equipment being oHfered by manufacturers. For more com-
plete information on any of these products, write direct to the company invelved.

HI-FI ENCLOSURE

Now in production by Angle Genesee
Corp., manufacturers of high-quality
cabinets, is the Read “Fold-a-flex”
loudspeaker enclosure. The original
“Fold-a-flex” design first appeared in
the October, 1953 issue of Raplo &
TELEVISION NeEws. An improved folded
horn structure has extended the low
frequency response materially.

This enclosure, on which patents are

Ll

pending, may be used with a 12" or
15" coaxial loudspeaker, as a full 2-
way system with woofer and tweeter
or a full 3-way system comprising
woofer, mid-range horn, and high-fre-
quency tweeter. An isolated compart-
ment, for horns and tweeters, has its
own mounting baffle and is available
precut to accommodate standard units.

The “Fold-a-flex” incorporates three
adjustable ports. These are set, by
the user, to provide a choice of: 1.
folded horn, 2. infinite baffle, or 3.
bass reflex. The reflex port is fully
adjustable to the acoustical require-
ments of any 12” or 15” loudspeaker.

Optimum performance (corner or
wall position) is insured in any room
with any of the popular high-fidelity
speakers. The company is producing
the “Fold-a-flex” in traditional or mod-
ern cabinetry and in a wide selection
of finishes.

Full information and price will be
sent promptly on request to the com-
pany at 107 Norris Drive, Rochester
10, N. Y.

HEAYY-DUTY ROTATOR
The Trylon Tower Division of Wind
Turbine Co., West Chester, Pa., is now
offering a heavy-duty rotator that is
capable of handling the largest beam
antennas used in amateur, commercial,
and military communications systems.
The rotator supports single- or two-

www americanradiohistorv com

band arrays weighing up to 200 pounds
and accommodates two coax, ribbon,
or open-wire transmission lines with-
out switching by means of separate
low-leakage noise-free couplings.

The unit is driven by a special 1/25
h.p. motor that is instantly reversible
for continuous rotation in either di-
rection. The reduction gear train con-
sists of two worm-and-spur gear sets
having an over-all ratio of 2400 to 1 to
prevent backlash during high winds.

Complete specifications are available
from the manufacturer.

PRECISION RESISTORS

Hycor Compuny, Inc., 11423 Van-
owen St., North Hollywood, California,
is in full-scale production on the Type
10 wirewound resistor, a molded-in-
plastic unit.

The new unit is the first production
type to be offered by the company in
its new series “H” group of hermeti-
cally sealed resistors. It is rated at 1.4
watts at ambient temperatures up to
125 degrees C. Dimensions are %"
diameter by 13/32” long. It is supplied
in resistances from .1 ochm to 300.000
ohms at tolerances as close as 1/20th
of 1 per-cent.

Descriptive material on this and
other type resistors up to 1 watt is
contained in Bulletin “H.”

NEW TRANSISTOR

The Receiving Tube Division of Ray-
theon Manufacturing Company, 55
Chapel St., Newton 58, Mass., has an-
nounced the addition of a low-noise
junction transistor to its line of p-n-p
junction transistors.

The new type, CK727, has an aver-

age noise factor of 13 db, an average
alpha of 97, and an average power
amplification of 37 db.

Full details on this new transistor
are given in a data sheet which is
available from the Technical Informa-
tion Service of the company.

COMPACT POWER SUPPLY
The Allied Engineering Division,
Connecticut & Richards Ave. South
Norwalk, Conn., is currently offering
its Model 302 power supply.
The new unit is designed to conserve
bench space as it is housed in a cab-

RADIO & TELEVISION NEWS
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AMAZING

WILLARD Rechargeable

STORAGE
$6.50

TRANSPARENT PLASTIC CAS'E
Size 315 W. x 134" D, x 234" H.

»
PR
vor e

1—5.P.LT. SWIKKN

1—POTENTIOMETIR

3—TuUBt SOCKETS

#) BURSTEIN-APPLEBEE CO.

MARCH, 1954

1—=115 ¥.4.3 V.. | AMP Fil, TRANIFORMER
1—5P.51 SENSITIVE PLATE RELAY

1—HLECTROLYTIC COMDENSER

—CARRON INSULATED REIISTORS
T—WIRE.WOUND RE3ITTORS

A—PAPER TUBULAR CONDENIERS
T—CHASSS AND NARDWARE

YOU GET BUSHELS OF

BARGAIN

LOTS OF USES
Experimenters, laboratories, etc. will
find numerous applications for . this
olt midget storage battery. Rated 6 volts

TERY but can be casily ganged in multiples
BAT of 2 for 12 volt use and in muitiples
ot 4 for 24 volt use. Provides 2.4
amp/hour. Popular for use in photo-
flash units, as a source of DC power
for alarm systems, ctc.

EASY TO STOCK—NO

DETERIORATION
These batteries are dry—there is no
acid in them . the vent holes are
scaled. Electrolyte Is put in when
ready for use (standard 1.275, avail-
able everywhere at low cost). Battery
becomes charged when put in use and
and is rechargeable like any standard
storage  battery. Simple factory-
printed instructions on cach battery.
3" wire leads spot soldered to battery
terminals, Shpg. wt. 2 Ibs.

EVERYONE IS NEW AND PERFECT
This sensational low price made pos-
sible by another B-As hot buy.

No. 3JA166

Each........ $I -39‘F'or ..... $4.88

Case Lots ot 36..................... $39.88

Here is a list of parts useful for many. many
applications. Which if furnished individually
would regularly cost many times the Crazy Low
Price we show. Originally intended as Thyratron
Remote Controls for Electric Blankets . . . but
now avajlable at a mere fraction of original cost
because ‘the maker had more controls than he
could make blankets. Comes completely assem.
bled—ean be modified for various remote control
uses or easily taken apart for the high awuality
parts alene,

Others offer these identical units as Big Bargains.
amd truly so0, at up to double our prices. Order
from B-A Now while they last at the Ridiculous
Low Prices below.

Complete Assembly. including 1=-6SL7GT. 1—
6SNIGT. 1—GL5662 and Plastic Cabinetl as pic-

tured. Shpg. wt. 334 Ibs. -
0 t
l-:nc??.,!.,. $2.50

No. 18B33 $2-88

Special Each
*No. 18B48 as above. cxeept less tubes and ¢abi-

.Shpg. wt. 2 Ibs,
g:iill pEglc: * 99C 10 Lots Each..... 89C

(3]
wiiw 108
(ol"l‘_‘: Priytiii

$$S IN SAVINGS

WHEN YOU BUY FROM BA!/

1012-14 McGEE ST.

KANSAS CITY, MO.

BURSTEIN-APPLEBEE CO. Dept. M,
1012-14 McGee St., Konsas City &, Mo.

[0 Send Free B-A Catalog No. 541
[0 My order attached for items in this ad.

. enclosed.

S

B-A’s
LITTLE TUBE MAN savs:

“Fior the finesy quality at the lowest
prices you're always better off 3¢ B I:
It's dollar valye that counts and fh.;t' ‘
what you get when you look to B-As
or your every electronic need.”

DON'T MISS THIS SPECIAL PURCHASE!
POPULAR - MAKE CONTINOUS DUTY
% -INCH PORTABLE ELECTRIC DRILL

$29.95 ncu’l‘.‘:ll :n:l'u’:l.nm
LIST VALUE

® Popular Jacobs
Ceared Key Chuck

® [ndustrial Type
Motor, Rated 2
Amps Under load

® Precision Ball
Bearings

¢ Lightweight—

t-1n Spotlight
Weighs Only 3 Lbs. btan potd

A
Not another drill on the market with so many desirable fea-
tures at such a colossal low price. Modern in every aspect.
A natural for every Serviceman, TV Installer, Electrician,
home maker, etc. Why the Reduced Price? The manufacturer
in a desire for expanding retail sales in hardware stores and
the like is now providing the same drill only with a mirror
finish in place of the satin finish. Not desiring to duplicate
his stock with two drills of the same mechanical specifications,
but of different finishes, he looked to B-A—=so here it is
exactly as offered elsewherc except for the finish, at a terrific
saving to you. Quantities limited. Order Now.
Uses quality components throughout. The industrial capacity
motor is engineered for continuous trouble-free duty with
smoothness contributed by the precision ball bearings.
Has sufficient power for drilling in hard woods or metals
without stalling. Built-in work light focuses on work in dark
recesses of cabinets, in attics when installing antennas and
wiring, anywhere better visibility is required for more accurate
drilling.
Aluminum die-cast housing. 712” heavy duty 3 cond. cord
with grounding terminal for operating on 110-120 volts AC-DC,

$16.88

DELUXE REAR SEAT AUTO SPEAKER
KIT T

Wt. 3 lbs.
No. 37A302. SPECIAL EACH

i ¥ A3

Consists of top quality 6x9” Alnico V heavy magnet PM
Speaker, Chrome finished Crille with flocked screen, Centralab
dual Speaker Switch Kit. and ali necessary mounting hardware.

No. 22B58. Shpg. wt. 3 Ibs. $5 95

Complete as Listed Above......
TERMS: F.0.B. Kansas City. Remit with order,
include postage for parcel post shipments.

13
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SPEAKER SOURCE

Whether you are making a sound

installation in a church, school, tavern,
factory or office—or a replacement in
an automobile, radio or television set
—insist on the tops in the speaker field
—insist on Utah Pre-tested speakers.

A Utah speaker is as close to you
as your telephone—all leading jobbers

handle Utah—because Utah has the
widest line of speakers available to the
trade—is your one complete speaker
source.

The name Utah on a speaker signifies
the finest quality in design, engineer-
ing, production and performance.

HIGH FIDELITY

X

=TT A Repeat sales—customer satisfaction
'ﬁ'i%r\"ﬁ ' —is assured when you insist on and
ﬁﬁé’\“ﬁ 1% install a Utah Pre-tested speaker.
el
TELEVISION

[CORONA RADIO KITS

EASY TO BUILD o

Radio Products Co., Inc.

1350 MONROE STREET
HUNTINGTON, INDIANA

Export Dept. Rocke International Corporation—N.Y. C.

A WHOLLY OWNED SUBSIDIARY OF NEWPORT STEEL CORPORATION

YOUR TESTER DAMAGED?

Let Douglos Repoir It
Controctors o U, S. Government
Repalts and calibiatlon by skBled eraftsmen on all

EDUCATIONAL
EXCELLENT RECEPTION

makes of Meters. Sig. Gens.. Testers, etc.  1'rompt
Broadcasf service. All work guaranteed. For immediate estimate
sllperhet send instrument by P 17 Ins, to
& DOUGLAS INSTRUMENT LABORATORY
KI* Electrical tnstrument Repairers

176 Norfolk Avenue Boston 19, Moss.

$lq15

ROCKET 115K_latest Single Band superhet eircult
for ultimate in scnsitive reception and tonal gual-
Ity. Kit Includes nll necessary parts. punehed chas-
Bis, attractive bakelhe mahogany eabinet. huilt-in
loop antenna, Iron coe 1Fx. big 5 Alnieo V spkr.:
lubes: T28KT. 12847, 12807. 50L8. 3323 Auto-
matie vol. control, Leam power output. Tultes 340
l? 117'00 Ke. Simple step-by-step instructions in-
eluded.

Plaza R12K 2-Band AC-DC Supner Kit. .net $20.75
Gloebemaster A14K 3:-Band Super Kit..net $24.75

Al kits supnlied less wire and solder. Please in-
clude 2504 deposit with C.0.D. orders. DePt. N-3.

CORONA RADIO & TV CO,
136 LIBERTY ST, NEW YORK 6, N. Y.

ifv  for AMateur of
cense. Write for FREFE
CANDLER SYSTEM Co

Be a '‘key'” man. Learn how to send and
receive messages In code by telegraph
and radic. Commerce needs thousands of
men for jobs. Good pay, adventure. In-
teresting work. learn at home quickly
throush famous Candier Svstem. Qual-
Cammercinl  Li-
BOOK.

Dept. 2-C. Box128. Denver 1, Colo., U.S.A. |
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inet measuring just 8 x 5" x 5%".
Two outputs are available: from 150
to 350 volts at 0-80 ma. with either
positive or negative grounded to the
chassis, and from 0-150 volts at 0-5 ma,
with positive internally connected to
the negative of output 1.

Ripple is less than 3 millivolts and

the ambient temperature range is 0-40
degrees C. Operating voltage is 105-
125 volts r.m.s., 50-60 cycles, 150 watts
maximum,

Further information on this unit and
a copy of the company's d.c. power
supply catalogue are available on re-
quest.

PLUG-IN UNITS

Langevin Manufuacturing Corpora-
tion, 37 West 65th St.,, New York 23,
N. Y. is now marketing two plug-in
units which have been designed for
applications where space is at a pre-
mium.

The Tvpe 5208 plug-in power supply
is designed to be used with the 5000
series of miniature plug-in amplifiers.
Input is 105-130 volts, 50-60 cycles,
single-phase a.c. The d.c. output is 300
volts, 90 ma. continuous. The unit
measures 10%” long x 2% " wide x 3"
high.

A companion plug-in amplifier, the
Tvpe 5117, is also available. The new
unit is a two-stage, push-pull, fixed

| gain amplifier rated at 8 watts. De-

signed to be mounted on relay racks or
in consoles, the amplifier has the same

el

_—

dimensions as the power supply unit.
The amplifier uses two 5879 miniature
tubes and two 6V6's. Gain is 535 db.

A catalogue on the company's am-
plifiers, power supplies, and transform-
ers is available on request,

SPECIAL COMPONENTS
Transvision, Inc. of New Rochelle,
N. Y., has set up a special transformer
and coil manufacturing division which
will design, engineer, and manufacture

short transformer and coil runs.
The coils include such items as high-

RADIO & TELEVISION NEWS
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A cholet
natlon of

double. €18.. from
2 to B posltlons.
Special kit of 10

$'|39

Smashing Reductions a Ellnn;nlggﬂ I(I‘l’ud 'Esrsi:'\g;h“” FILTER CONDENSER
n FP CONDENSERS t o assor
combl. ° Ens ceramic dises. biplates, | Consisting of 3. 10. 20:20 Mid, 450 V.
All famous | tubular condensers, All 15 and 20 Wwalt Color-coded leads.
single, ma es. Save | condensers vitreaus = Ideal for uase 5
lenly on these | Sizes. used ln type re- Filter where impoasible E
p quality FP sistors coNostsn KITS* to use metal cans. BIAS CONDENSEIIS
Condensers. MUNT kll hy Ward, 135 For top per[nrm: Sangamo. Aero
Made by lead- List I.R.C.. | *{10 to mnm ance at a give- mell- I)ul-llier
1 tng manufactur- rice ete, A |Kitof 10 20 0 away prlce. List B0O0 mid 12
ers. You can't B16%0 wop-ghignt | Prire 815 price £2.40. List Pr. 8$2.
y m:uu tm‘l' s 99 bu 1 | l'kuq;lE “lA'L
values are ] 2 S
no matter how 1 ] Assorted ‘ 49c 4-50 mid 8-
you look at them! Wit of 20 e 815 .. Kit of 7......51 29

Now! RAD-TEL Tubes & Parts At Savings!

Wafer Rotary Switch Kit

oy vertical
OUTPUT
TRANSFORMER All Tubes Individually Boxcdg!—1 Y
Very popular, used In most Ty
FILAMENT ISOLATION T.V. gets. Well-known manu-
" . TRANSFORMER flrlnrl‘-r. Ma‘t’fhﬁu """(""",(',’L‘"
- - - t L 10 leclion €,
T . GB T O 6AQ 10 1 rnll‘oe, A terrific huy
[ ser ar on a top performer.. .. ..
Ll ¥, ( [ "2, For damper use " el orice—saso
B z
Ll Thaviation ver BIg savings vou cad'T
tween primary
TRIMMER KIT and secone TaIRIEORmER id.Dy TODD, SICKLE
- & ather top Mfrs.
Compression t . - aary to with- Type 218T1 ery value,
mlc for, rm =, statid high Lowest net price RKes con\-prslnn
}’;\'l a Ik o ery =" Vvoltage | ¢sewhcrc—s4.70 pro!lllh(‘le and
e ] A ns' surge. Can be used for gon- A: this lrlwe-nnay whlre heyre Mlll
chance pnn you eral replacement. ...... 789c uantlty whlle around! . .$1.9%
99¢ they " dre  avail: List price—$7.50 1HSGT .49 6G6
25 FOR. , . List price—31.78 avle. Each. KE. ..99¢c L4 46 GHEGT
Horizontal HIPO TV rectifier tube— Kit of iLe = SISCH
Output TRIANSFOIMER replaces the 5U4 tuhe di- 50 MICA CONDENSERS 1LA4 59 636
- rectly! Miakes plotures big- All popular sizes of | 1LCS .59 6J7
Type 204T1 er, brighter. larrer Jlml mica condensers. In 1LE3 .59 6KS
A “horizontal nereases the gain in regular and silver | 11 NS 59 6K6GT
Output Trans- receivers. $1 39 construction. For ‘67 eK7
furmer dealgned HIPO 5687..... 0 FMand gl Qg INSGT d
for deflection TV use, .. 1PSGT .57 6L6
:H)cyl: .|||.La e:l‘l- A ngs]s'ren'szom List price—$12.50 1Q5G6T .58 8L7M
3 o &
Bucrell i | punitnd RYMA"coied or cnmeran wakes | 133 3 | 85
v - o - it o u o
Plicn. Intenaea’ fur 500 iwax. Tabae  Priggth. Cne .- RESISTORS, 1ss 43 | esim
neuc deﬂcctlon klnescope 2 Watt, and Some 10 w.m [ s wbate 015 and 14 walt, 25 . 174 .49 €S8GT
sl ichl %f\nz'm"“““ gAnTEL SU" R BUY 1 Warl, 25 -2 Watt. All | qyg ‘a9 6SA7GT
¢ AT pew Wi cle ;
201h4 or 201D12 $2 for yient oF 307 s1.30 ‘ value ..o " 8568 | 1us a3 | espreT
List price—$13 List "srice—$10.00 Tist pricé_$is00 v .5; ssrsg:
1X2A .6 68G7
253 -30 65H7GT
Hivoltage de 3| &
T.V. CONDENSERS . 2x2 59 6S5L7GT
500 mmid 10KV.S .30 ea. i) = VY 3as -a5 | GSN7GT
500 mmid 15KV, .49 ea HEADSETS IES .46 6SQ7GT
co - picture tubes. Com- 3Q4 .48 6SRTGT
300 mmifd 20KV, .49 ea. letely automatic. Individually 3Q5GT .49 6SSTCT
500 mmfd 30KV. 1,59 ca, asy o install, baxed.  Very 354 .49 6Ta
sensitive 51 578
:leels both :n:c ‘20 A
my and -
Volume ;ennel lgi’ Navy specifi- &_h__ SWAaGT .50 sUS
Kv:'tir:_'wtgn:’nﬂzuzful_l catlons. T SY3GT .37 6U6
- post, § carbon '"f:,t_efmal user—10 Ea. per aet 8298 553 -;; geger
The price of one (1) $12.90 List price—_%$16.00 2‘134 a3 6WaGT
furgptheplunantl e T SPEAKERS—AII S’undcrd Brands, Dynamic 6ACTM 86 | eweGT
long shatt, Size Ohms rice 38 1.49 | gaFa 20 | ex4
PER KIT .....8L79 | _ 4 a7 1000 79 Almco Vv P.M. gtandard 6AGS .48 6XS56T
1 4 o 79¢ brand Speakers c7TM 29 6xXs8
appe«l n 300) SA .
- 5 79¢ 47 1.47 oz. with 530la 6AH4 .57 8YSG
o - (auto speaker) cutput transformer . $1.9 GAME 73 7A4
[ 13 b 98¢ 1.47 oz, Wllll .ol th )5 65 745
i%a 3800 '5%e for AT 55 | 786
x d
4x6 2750 89 64aL5 .38 7A7
KNOB KIT (Choice Gronpsl) j(‘ ixNT 0] e 6AQS 39 | 7aF7
Auorlmenl of home, aul nd | 5x7 2750 29¢c % 6AQ6 .37 784
nobs.  All  colors — plnsllc. [ 90 49 J lﬂ oz, Mopar GARS .37 7B6
wood nnd bakelite knohs. (with GK8 output transe L. . .$2.95 6ASS .50 7C4
Bag of 50 . . ... a0t $1.29 former) 8"' 2 GATE .37 7¢S
= g"n:' r:::ﬁ 320 T’émea"r: 8 twrith Gl’gsr?mhu! o gnt;)ut lrnnll‘ormer 's3%58 | eauasy 68 7ES
= e < ¢ each. formuers 12" Magnavox.....$%.9 GAUSGT .82 7E6
z TERMS deposi t | eAvseT o | 7Ry
= § ERMS: A 25% deposit must accompany al AV S5 B
Kit of BATTERY PLUGS |, ycrs”batance C.0.D, All shipments F.0.B. | eave .37 L7
= Tl Eperized 3, 4, 5, ete. @9 £ | Irvington warehouss, Orders under $10—$1.00 | saxacT .53 X7
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at your fingertips — in

Rotary Switch Kits

Centralab Switch Kits contain ail the parts
you need to assemble almost any standard
or special switch for low-power application
— stock sections, indexes, and hardware,
There are five different kits packed in at-
tructive steel cabinets.

1. KIT No. 1000 — Minlature Phenolic
Switches — 68 mininture phenolic sections,
15 complete miniature index assemblies,
plus hardware and four-drawer metal cab
Inet. Net - - - $48.00
2. KIT No. 2000 — Miniature Steatite
Switches — 19 nuniature steatite sections
12 comnlete index assemblies. plus hardware
and four-drawer metal cabinet. Net $48.00

4. KIT No. 1500 — Standard Phenolic
Switches — 53 standard phenolic sections.
16 basic index assemblies, plus hardware
and four-drawer metal cabinet. Net $30.00
4. KIT No. 414—Master Srandard Phenolic
Switch Kit—111 standard phenolic sections,
31 complete index assemblies. plus hard-
ware and large three-drawer metal cabinet
Net - - $105.00. Send for Bulletin 42-138.
4. KIT No. 419 — Master Standard Steatite
Switch Kit — 81 standard stealile sections
27 complete index assemblies, plus hard
ware and large three-drawer metal cabinet,
Net - - $111.00. Send for bulletin 42-138.

Your Centralab distributor can furnish
kits and kit replacements [rom stock. You
pay only for parts — there's no charge for
the cabinet. Get your kits soon

Send coupon for
Centralab Catalog 28

C EII@@IBI:I]‘

frequency air cores. multilayer sol-
enoids, peaking, synchro-winding, tele-
vision r.f., TV if.,, etc, while trans-
formers including audio. power, high
voltage, pulse application, synehro,
etc., will be made available.

Sketehes and blueprints may be sent
to the division for estimates. A 4-page
brochure on this new service is also
available.

1-KW. BALUNS

Barker & Williumson, Inc., 237 Fair-
field Ave., Upper Darby, Pa., is now
offering a new line of 1-kw. baluns de-
signed to solve the many problems
involved in matching feedline systems
of radio transmitters to fixed or rotary
antennas.

Three of the new baluns have been
designed for use with beam antennas
employing “T" matching sections.
Available in models for 20, 15, or 10
meter input, their input is designed to
mateh a 753-ohm unbalanced feedline
system, while the output, in combina-
tion with a “T” section, matches 100
ohms.

The remaining baluns in the line are
for use with half-wave, folded dipole
antennas. Designed for an input of 75
ohms unbalanced to an output of 300
ohms balanced, a total of five models
is available for operation on 80, 40, 20,
13, or 10 meters.

Bulletin 700, giving complete details
on these units, is available from the
company’'s dealers or the company
direct.

LOW-COST INTERCOM

Mark Simpson Mfg. Co., Inc., Long
Island City 3, N. Y., is now offering an
inexpensive two-station intercom which
has been designated as the Musco
“Small Talk.”

The system comes complete with a
50-foot cable. The master unit fea-

tures an “on-off” switch with volume
control, an "“on-off” pilot light, and a
The
“press-to-talk"

separate ‘“press-to-talk™ switch.
remote unit has a

switch which allows the remote station
to originate calls to the master sta-
tion as well as answer calls from a
distance up to 40 feet.

The unbreakable all-metal cabinets
measure 6%2" x 4%"” x 43".

mounting hardware for simplified in-
stallation. The four units are: 1236A
rated at 300 ma.; 1238A rated at 350
ma.; 1241A rated at 400 ma.; and
1237A rated at 500 ma.

Additional information on these rec-
tifiers is available from local distrib-
utors.

Y4-INCH TAPE RECORDER

The Stancil-Hoffman Corporation,
921 N. Highland Ave., Hollywood 38,
California, has introduced a new %~
tape recorder-reproducer, the Model
RS5.

Designed for either standard rack
motirting or portable earrying case op-

eration, it is available at two speeds
(72" or 15") with a frequency re-
sponse flat == 1 db to 7500 and 15,000
eyeles, The total distortion is 1¢% with
a signal-to-noise ratio of better than
50 db.

When rack mounted the unit occu-
pies a total rack space of 223{” and
has a tape reel capacity of 2500 feet.

BX CRYSTAL

Bliley Electric Company, Union Sta-
tion Building, Erie, Pa., is now offering
its “Bantam BX" crystal for usc in
subminiaturized communications equ.n-
ment,

The new crystal is hermetically
sealed and has wire leads. The range
is 15 me. to 100 me. It has the same
performance characteristics as MIL
types CR-23 or CR-32.

The unit may be wired into a minia-
ture socket or soldered to a printed
circuit terminal board. Bulletin 46,
containing additional technical infor-
mation on the unit, is available on
request.

WIREWOUND CONTROLS
Clarostat Mfg. Co., Inc. of Dover,
N. H., is now offering an improved
version of its Series 43 wirewound
potentiometer,
Known as the Series 43c, the new
units feature an improved wiper arm

contact and end termination. The new

mEn

REPLACEMENT RECTIFIERS

CENTRALAB s contact allows higher resolution, more
A Division of Globe-Union Inc, = Federal Telephone and Radio Com~- intricate tapers, and tighter tolerances
910C E. Keefe Avenue, Milwavkee 1, Wisconsin & | napy Clifton, N. J., has introduced a  in over-all resistance and linearity.
S‘-’"“D'“E‘fgelom"z‘gri"' élhﬂ;‘;leﬁ'i‘f‘;ﬁ‘_‘ms ® | new “universal” line of sclenium recti- Terminals are directly fastened to the
> - = | fiers designed for replacement in any  winding, insuring low contact resist-
Name e 4 | radio or television receiver now ance. The collector and terminal are
Company. ... . - equipped with this component. now in one piece, eliminating rivets as
Address 5 The new line of four models is avail- mechanical fasteners and current con-
1 D T 7 7" g | able in packages of 12 and 24 to the ductors.
CilY o Zone....State. W | carton. The rectifiers are of eyelet The new series is available in re-
[ ITYT] smsmamsssemuseee | construction and come cquipped with  sistances from 1 ohm to 10,000 ohms at
6 RADIO & TELEVISION NEWS
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2 watts., Taps and various tapers are
available. A choice of shafts, switch-
ing arrangements, and assemblies is
available. At present they are being
offered as initial-equipment units only.

TROPICALIZED CONDENSERS

Micamold Rudio Corp., 1087 Flushing
Ave., Brooklyn, N. Y., is now offering a
line of molded tubular condensers
kknown as “Tropicaps.”

Designed for superior resistance to
extreme humidity and ability to with-
stand severe mechanical and thermal
shock and total immersion, the line is
available in all standard capacitance
and voltage ratings.

Bulletin 106, giving complcte engi-

neering data on these units, is available
from the company.

PRINTED CIRCUIT TRANSFORMERS

Microtran Compuny, 2117 Mott Av-
enue, Far Rockaway, N. Y., has devel-
oped a line of miniature transformers
which have been especially designed
for use with printed circuits.

These units, which range in power
handling capacities from 8 milliwatts
to 2 watts, are designed with special
soldering tabs so that they may be in-
serted in a printed circuit terminal
board and mounted and connected by
means of dip soldering.

Resin impregnation is used to insure |

the strength characteristics required
of units of this type. The company will
supply additional details on request.

PERSONAL SPEAKER
Wright-Zimmerman of New Brigh-
ton, Minn. is now offering a personal

speaker for radio and television appli-
cations.

Designed especially for the hard of
hearing, the speaker can be clipped

across the speaker terminals of any re-
ceiver and placed on the back of a
chair or across the viewer’'s shoulder
in a convenient pasition to the ear.
NEW CONNECTOR LINE

Two battery or portable mating re-
ceptacles and plugs, equipped with
center polarized pins and sockets, have
been introduced by H. H. Buggie, Inc.
of 726 Stanton St., Toledo 4, Ohio for
application to walkie-talkie equipment
and other similar electronic items.

Both types feature eight contacts.
No. 2411 receptaclie is pressurized to
withstand 5 psi. It is 13" in diameter
and %" thick and is designed for panel
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INTRODUCTION
TO COLOR TV

by Kaufman & Thomas
Complete story on NTSC color TV
system, Explains color TV 3
receiver circuit — how color re-
ceiver diters from black and
while; how single and triple gun
color tubes differ from black and
white picture tubes. Answers ali
questions on present day color TV.
128 (5Vax8% ") pages.illus. $2.10

HIGHLIGHTS OF
COLOR TELEVISION

by J. R. Locke, Jr.

New basic concepts. Shows how
the color TV receiver differs from
black and white. A “must” for
the service technician, engineer,
student. DisCusses *'colorim-
etry”’, the NTSC color signal —
special problems at the ¢olor re-
ceiver, such as matrixing and
color synchronous detection.

48 (5Y2x8Y2") pages, ilus. $ .99

HOW TO INSTALL
AND SERVICE
AUTO RECEIVERS

by Jack Darr

Practical, detailed instructions
on how to install and service all
types of automobile radios.
Where to run lead-ins, how to
install antennas, eliminate noise,
and methods for vidrator testing.
Furnishes a complete list of
tools, spare parts and other
equipment in addition to busi-
ness procedures for setting up
an auto radio shop or service
department.

128 (514x81/2") pages, illus. $1.80

SERVICING TV
VERTICAL & HORIZONTAL
OUTPUT SYSTEMS

by Harry Thomas
Complete explanation of how ver-
tical and horizontal output sys-
tems function. Discusses all types
of circuits used in TV receivers?
— waveforms encountered, con-
struction of components, com-
ponent constants, requirements
and troubleshooting. For the TY
service technician and TV sérvic.
ing student. No other book in
print offers equivalent coverage &
of the subject. b
E 130 (51/2x81/2 "} pages, illus.$2. ac &

TV MANUFACTURERS'
RECEIVER TROUBLE CURES

vOL. 1, VOL. 2, VOL. 3, VOL. 4, VOL. 5
Posmve cures for TV troubIes'

VOL. 1, 115 (5Vax8Va™) pages...

Covers 12 brands, Admiral lhrough “Dumont.
VOL. 2, 117 (5Vax814") pages... .$1.80
Covers 11 brands, Emerson lhrOugh Jackson.

voL. 3, 119 (5VAX8VA ‘) pages
Covers 16 brands, Kaye-Halbert through Philco.

VOL. 4, Over 115 {5Vax8Ya") pages......... 1.8
Covers 10 brands, Philharmonic through Shaw V.
VOL. 5, Over 120 (5Yax8Y4") pages............ $1.80
Covers 12 brands, Sparton through Zenith.

ONE SERVICE IOB WILL MORE THAN PAY
THE COST OF THIS SERIES OF BOOQKS!

HOW TO TROUBLESHOOT A TV RECEIVER

..$1.80

by J. R. Johnson... SR 5 -1
HOW TO USE SIGNAL AND
SWEEP GENERATORS
by ). R JOMASON. o ..$1.80

TV TROUBLESHOOTING AND
REPAIR GUIDE BOOK

VOL. 2 by R. G. MiddIeton.....occoccrrommcsrmnee $3.30
TV TROUBLESHOOTING AND
REPAIR GUIDE BOOK

VOL. 1 by.R. G. Middleton... ..$3.90

GUIDE TO AUDIO REPRODUCTION

by David Fidelman...

OBTAINING AND INTERPRETING
TEST SCOPE TRACES

by 1. F. Rider ...$2.40

TV SWEEP ALIGNMENT TECHNIQUES

by Ast Liebscher... ..$2.10

$3.50

ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES

..$9.00

by Rider and Usland.
SECOND SUPPLEMENT
RECEIVING TUBE
SUBSTITUTION GUIDE BOOK

by H. A. Middleton...

FIRST SUPPLEMENT RECEIVING
TUBE SUBSTITUTION GUIDE BOOK

by H. A. Middleton .5 .99
RECEIVING TUBE SUBSTITUTION
GUIDE BOOK

by H. A. Middleton... . ...5$3.00

UHF TELEVISION ANTENNAS
& CONVERTERS
by A. Lytel... ..$1.80
HOW TO USE METERS

by Rider... ..$2.40
HIGH FIDELITY SIMPLIFIED

by Weiler... $2.50

"IN CANADA, ALL PRICES APPROXIMATELY 10% HIGHER.

WRITE FOR COMPLETE RIDER CATALOG
Buy these books now from your jobber, bookstore —
if not available from these sources, write to:

Jouw b Reaer

Export Agent:

Roburn Agencies. Inc,
39 Warren Street
New York 7, New York

www americanradiohistorv com

PUBLISHER, INC

480 Canol Street, New York 13, N. Y.

Waest Coast Office: Cable Address:
4216.20 W. Jefferson Bivd. RoburnageN.Y.
Los Angeles. California
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QUIETROLE

TRADE MARN REG. U.5. PAT. OFF.

ELIMINATES NOISE
THE SAFE CLEAN WAY!

‘The ORIGINAL

NON-INFLAMMABLE

MHOM-CONBUCTIVE

LUBRICANT CLEAMER"

L

REMEMBER .

dlitule Tai g

QUIETROLE

¢lwon sofe™ woy.

NO GUM! MO GOOr NO I.‘rﬂlME‘"J

Carried by recognized
job bers « everpwhere!

Available in 3 sizes:
20z.,40z.,8 0z.

*Unequaled for TV

front end switches.
Contains no *“‘thinner"',

manvfactured by

QUIETROLE

COMPANY

Spartanburg, South Carolina

mounting with a spanner ring. The
mating plug, No. 2413, is equipped
with a hood having a pull ring and
right-angle cable clamp.

The HHB No. 2412 receptacle has a
square flange for panel mounting. The
dimensions are 1%4” center-to-center
holes. Over-all thickness is 3”. The
mating plug, No. 2611, has the same
specifications as the No. 2413.

"GUIDE-A-TUBE

8/C Laboratories, Inc., 37 George
Street, Newark, N. J,, is in production
on a newly-patented service aid which
has been tradenamed “Guide-A-Tube.”

The new unit is a low-loss plastic
wafer designed to insure quick, safe,
and simple insertion of miniature
tubes into their sockets. The wafer is
slipped over the tube pins and then the
tube can be inserted into the socket
with the ease of an octal, according to
the company. The device is also said
to reduce microphonics and prevent
tube breakage.

TEST PROBE

Mic-Con, Inc., 521 Lehigh Ave.,
Union, N. Y., has introduced a new test
probe which provides for instantaneous
connection in any electronic circuit ir-
respective of space or size.

The new probe features a push-to-
operate mechanism which frees the
operator’s hands without disturbing
adjacent circuitry. This clip-on me-
chanism is combined with a chrome-
plate hardened steel hook which fits
over circuit wiring.

A four-page brochure on this probe
is available on request.

PARTS CABINET

Aurora Equipment Company’s Equip-
to Division, Aurora, Illinois, has added
six new storage cabinets to its line of
equipment for service shops, dealer,
and distributor stockrooms.

The new units combine drawers for
small parts and drawers for tiny parts
in a single cabinet. The small parts
drawers measure 5% ” wide x 11" deep

x 3%” high and are regularly fur-
nished with two flush-fitting adjust-
able dividers. The tiny parts drawers
measure 117 wide x 11” deep x 14"
high and can be divided into 28 sep-
arate adjustable compartments. Any
two of the drawers for tiny parts are
interchangeable with any two of the
small parts drawers.

"SIGNAL SENTRY'

E. F. Johnson Company, Waseca,
Minn., has developed a new product of
interest to the amateur.

Known as the “Signal Sentry” the
new unit is designed to perform four
major station functions. It operates on
all of the amateur bands to 50 mc. and

Sananal H H H Mooy

requires no tuning after initial adjust-
ment. It monitors radiotelephone sig-
nals, monitors c.w. signals, acts as an
‘“on-the-air” indicator, and provides for
break-in by automatically muting the
audio system of the receiver with

which it is used. It can also be used as
a code practice oscillator.

Supplied completely wired and test-
ed, it requires only two tubes and can
be powered by the receiver power

supply.

REMOTE VOLUME CONTROL

Controla-Tone Company, 111 No.
Tacoma Ave., Tacoma 2, Washington,
is in production on an inexpensive re-
mote control volume control which
can be used with either radio or tele-
vision receivers.

The new unit is a rheostatic volume
control which connects to one of the
speaker wires in the set. Volume can
be set at any level desired by the user.

Simple installation instructions are
packed with each unit and installation
can be completed in a matter of
minutes.

TUBE CADDY

Windsor Electronic Tube Co., 1515
Sheepshead Bay Road, Brooklyn 35,
N. Y., is now offermg a sturdily-built
tube caddy which is capable of holding
all the necessary tubes, meters, and
tools for servicing in the home.

This compact and light caddy is
fully described in an illustrated bulle-
tin which the company will send free
on request.

TAPE SPLICER

Cousino, Inc., 2321 Madison Ave,
Toledo 2, Ohio has just introduced a
new splicing device for magnetic re-
cording tape.

The back of the splicer, formed in
plastic, is provided with an adhesive
mounting material for firmly attach-
ing it to the tape recorder or work
table.

The splice is guickly and neatly ac-
complished by pressing the tape ends
into a groove, overlapping each other
about one-half inch. No clamps are
necessary, edge friction holding the
tape in place. The ends are then
trimmed by running a blade through
a guide slot and pressing the splicing
tape over the joint. The company will
send a free folder on request. {30~
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RADAR
TYPE TV
ANTENNA

For UHF and VHF
RECEIVES ALL CHANNELS

212 miles reception recorded. 125 miles com-
mon. This unbeatable antenna has been fein-
forced 1o withstand 150 mile winds

20-20

30 Satisfaction guaranteed of your money hacb
30-30 Less Mast, List Price $49

40 Your Cost $19 95

:8'38 5 1. ALUMINUM MAST heavy paupe 1%"
X diam. with intertocking end. Slip two sections
50-30 Together for a ten-footer. 5 sections =25k

Each section

FILTER CONDENSERS
FP Type or Tubular With Leads.
Fresh Stocks Always

450 V. .35 10 mid.
450 V. 5 20-

TV Antennas

10 Element conical

« « « rugged through-
out.

Only. ...

TIE
REFLECTOR

UHF Antenna
Bowtle Reflector
Uitra-high Gain

Double bay a
stacking bars.

1.29 150 V.

.$7.75
$1.25

MOLDED BY.-PASS CONDENSERS

4 Bay array, with har-
ness  and

Teleron TY Wave Trap

stacking | Completely atsembled—

For VMF Channels 2 throuqh S0 Condensers assorted in package $6.95 o
13. Clears VHF picture, stops bars . . .$14.95 |r°2dy to mount
interfercnee at. once, 30 scc- [ERTTIRTLIR .M 12¢ UMF  Channelie— casy to

attach.
ca. net

... 82,75

onds to

All UHF channels . .......

stach for two or four-bay

$4.50

8ay, comptete.38.45

1.75 Eﬂﬁl g i8¢

400 VOLT
W15

6 Element Conical. g ey

Two

es. 19¢

THE
DUAL

UHF Antenna Kit

lncluces everything you nee:
1.) UHF bow tle antenna ullh reflector.

LAZY H

PRE-ASSEMBLED
CO-LATERAL ARRAY

2.) 3 masi sections
3.) Jumbo 300 chm tubular transmission line.
) Sealer cap for UHF transmiéssion line.

Standasd Coll UNF TV funsr strips
fit inlo yout lunes in place of unused YHF strips. Set of strips
consists of maiched anlenna & cacillator sections. For all

4
5.} Universal masi base,
channels 14 thfough 32. Specily chanme! wanted as wall as 6. ; 50 11. top quality guy wire.
fetter Indic-rmg; model ol signdard coit tuner such ss 23K 52 935 7.) 3 screw eye anchors for guy wire.
or 19Q or 31F /G atc. 8.} Guy wlise ting.
1 set required p@r channe! net sach seot 7.8 9.) 3 stand off insulators for 380 ohm transmission dine.
' 10.) 2 mast stand off insulators for 300 ohm transmission line.
MISCELLANEOUS BUYS SELENIUM ;”‘c'o"":“ecl!-':zsv n-s?e’:; 11.) Wlustrated instructions for Juick. easy assembly.
I, £. TRANSFORMER—4
PiLOT LIGH?I'S Type N°55 (35 I “H"El(:TIFIERS o1 40. A snap open Lazy All in one carton for only $7.65 i
for 39c. 100 for $2.95 75 mil T9 H is the serviceman's Oouble bay array complete as above plus 5 mast sections
VOLUME co~‘rn0|.s FOR SWITCH, 100 mit 89 desire for the UHF.VHF and matching device for proper stacking $11.77
mc' Y meg, Lz meg, M fiom 129 band. One fead in for
SINGLE 1ON THAPS 1s¢ Ed Je g“!fllgallﬂ UH:-VHF- RESISTOR KITS
DOUELE ION TR - trictly for the fringes.
ouTPUT Taansroumsn lnr ssc‘o'Lss zs: 233 :"lr' ;’:’s Insulated % .1 and 2-watt assertment of most u\cd
6-foot LINE CORO m for s'l 95 450 mi 2.49 vatues, I.R.C. Ohmite, Sta:kpole, Speer. $2
TV INTERLOCK couos a 2.5% 100 for

TELEVISION PICTURE TUBES o M seeanens

Rectanguiar Tubes Are Supplied
With Daytight Type Dark Face

300 OHM TWIN LEAD
s5 Mil 105 1. .5 _1.59
1.0 Ll Males
10, Ga, no mil, 100 1. 189
1,000 ft 16.95
UNF TuBLLAR 300 oMM u~:
.$34.50

$4.95

I il o SR
H es. 3518 sl 19

v CONVERSION KITS

Easily Installed consisting of
rectangular tube, 70 degree yoke,
beautiful mask, flyback trans-
former and width coll,

IRINDS AT
'IICES

(5219

~ TUBE KITS

:lV‘. l" 1RS,
l'f-'

iRs, ‘iss.

11° Convarsion Mit, as above, complete
20° Conversion Kit. as sbove, complele
21° Converslon Kit, as above, comptets

ONE FULL YEAR
WARRANTY ON aALL TYPES
SEND US YOUR ORDER

E WILL SHIP
FROM STOCK IMMEDIATELY

1398
1.3
1833
63.3%
119.3%

All Fouv ‘l’ubes tor
117 S$4, LRS, iTa

247 Conversion KIit, a3 above, comple I dor¢

24° Conversion Kit, Round.
a1’ Cnnv.vlien Kit, a3 above, complets
T° Rit Contalns 39" yehs

A‘
Y bes for

3OLOGT, 3SZICT, IJSQ'GT IJSl'G

12SATG. 3 Tubes for

25%, DEPOSIT with order, balance C.0.D. ALL shipments F.0.8. Chicago. ORDERS LESS THAN §$5. 00—31 00 SERVICE
CHARGE, CABLE ADDRESS: CONTULARB. These prices supersede all previously advertised prices, subject to change

TERMS:

Write for

our free
BARGAIN
CATALOG

Regency

All chonnel UHF
Converter
Hottest news in
UHF history.
The Cadillac of
UHF converters
NOW $14.96 net

Picture tube
brightener
5.95 list
dealer cost
$1.95

TV Arrow
antenna

1o receive UHF,
VHF, or
UHF-VHF

$2.95

Midget

»% | Radar
¥ Outdoor
UHF antenna
$4.77

(==
(="

Bozooka
Hottest antenna
in fawn!

For UHF and
VHF reception.
Durable and

rugged

$9.95

#5 TV 2-set
W antenna
& couplers
$1.17 e,
Flyback
Transformer

TV Horizontal
output, univer-
sal replacement,
14,500 V.
$2.49 ea

&
" 70 degree

cosine yoke

with 4 leads
and network
$2.95 ea.

Write for

our free
BARGAIN
CATALOG
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WRENCH
WITH THE
SCREWDRIVER ACTION/

120 STYLES and SIZES

or

® ASSEMBLY WORK
® REPAIR WORK

® RADIO

® TELEVISION

® INDUSTRIAL

® AIRCRAFT

WALDER

—
WoRcESTE

STEVENS WALDEN, Inc.
WORCESTER 4, MASS.

120

Applause Meter
(Continued from page 83)

of voltage gain or db level. In such a
case, new resistors may be chosen for
this network. Refer to Federal’s “Ref-
erence Data for Radio Engineers” for
the necessary design formulas.

A continuously variable attenuator
control may be provided if desired.
Simply use a standard 1000 ohm po-
tentiometer in place of 8, and its as-
sociated resistors.

If the completed instrument is to be
used in other than “applause meter”
applications, the builder may wish to
provide frequency selective filter net-
works so the frequency response of
the amplifier can be adjusted for spe-
cial measurements. Again, filter net-
work design data will be found in the
handbook mentioned previously.

Calibration: As long as the instru-
ment is used only as a peak-reading
device, there is no need for meter
scale calibration, either in db or in
other terms, and none.is provided in
the model. Should the builder wish
to use the instrument for absolute
sound level measurements, however,
not only will scale calibration be
necessary, but the attenuator switch
will have to provide precisely known
amounts of attenuation.

Meter calibration is best carried out
by borrowing a standard sound-survey
meter or similar instrument and ob-
taining comparative readings. The
final calibration may either be a chart
or curve or, if preferred, a new scale
may be prepared for the meter itself.

Applications

To use the completed instrument as
an applause meter, place it on a small
stand or table with the microphone
facing the audience. Set the attenua-
tor switch (8\) in the maximum at-
tenuation (minimum signal) position.
The meter switch (S.) may be set
either in the ‘filter” or “peaks” posi-
tion, as preferred by the individual
operator, but the switch position
should be left fixed during any series
of tests.

The power switch should now be
turned “on.” The meter reading should
be noted during the program and the
attenuator switch adjusted for a one-
third to one-half full-scale reading
during a particularly good “hand’” and
before actual “voting” takes place. As
an alternative, the audience may be
asked for a good “hand” before the
program starts, and the attenuator
switch adjusted at this time.

Once set, the switch is left in posi-
tion until all contestant “voting” is
completed.

In some cases it may be desirable
to have two or three “judges” to note
the meter reading during voting to
avoid any possibilities of error.

In addition to its use as an applause
meter, the completed instrument has
many other possible applications. For
example, when placed in front of a

redARANA L N aricanra i hictory com

12 V. DYNAMOTOR

(D, w. ‘l‘humn- Lnulneer-

) I
NEW! Guarameed Ready
to use. (‘nnununun duty
1""“'1264"” nish, lo"

ma. Ex‘1224-2 ooV, n

ma. ther,

(Leu base.) ... s 95
Add 86.00 for base hox

containing starting relays

& filters as shown. Ship-

J ing wt.: 11 Ibs.: wllh

— rasc, 13 Ibs.

12 V. RECEIYER DYNAMOTOR

Seme as the 24V dynamotors on the back end of your
274-N or ARC-5 command receivers. except that lhele
are made for 9 to 14 volta. Same base plate and
plug connections. Output 2350V, 60 ma. 5 5
DY-1/ARR-2X, like new, checked out,..... =

GENERATOR-ALTERNATOR SPECIAL
120V AC PLUS 28.5V DC
Two units In one package, cach complete in ltself:
the rcmovable centrifugal slip clutch and the en-
erator-alternator. Cluteh maintains armature sp
2400 rpm for drive speeds varvin® between 24040 lnd
4 rpm. Outpuu 120v. BOO cv, ¢ ph., 1080 VA
plus 28,3 v, 25 A DC. Drive it l‘rom engine or elec-
tric motor, Wllh diagram and instructions. 324 u
New..... .

. .(. lr‘e;q'h't‘ FRARGAHCO0000
LOI -TAGE REGULATOR (Carbon Dlle) for above.

200 AMP 24 V. GENERATOR
For marl
battery chnrzlnl—weldlnz—ew Heavy Duty 2 30
YUOC,  4400-8000 RPM. tyvpe 2C\| 81B2 (Air
Forces P1). I-:xcellem condition. A ‘47 30 324 50
value for only...

MARINE RADIO

1.) our murlne dlvislon lnnounce- the ALL NEW
1854 G.L. SEA KING. a complete FCC-approved 100-
watt xmtr-recelver {n one compact case. one.knol
comml Tlme tested circultry in a miniaturized pack-
awe. Wrlte for info.

2.) C mmand receiver 1.5.3 mc In rack with dyna-
motor, rendy to . with leads for Lreak-in brought
out, Use also as the extra recelver necessary to mone

ttor 2I82 KC.
12 VOLT. .... .. $49.50 24 VOLT. ..., . -$39.80

3. Gow ald rellahle unidlrectional Direction Finder
DU-1 re led Heht half of
Broadcast B-lnd—lml entire erlm.- Band, Goes ahead
of any receiver. New. with |nsll’nc!lonl ..... $47.30

4.) Bulkhead k tal
hamoy with !.rlm'ormer In mnk:h headset oulnul gnckn.
Spheclfy 4K Or 800 OhmS. . oo vnvvucnnnnnn-

!) & VoIt l adioph 2 rolted
brand new Je{Terson- 'rrnvln. 5-w-!t oulpul. with mllle.
huilt-In speaker. Less X $69.50

TV GLO-TEST

Sensational new test instrument e,

for TV, radic and hi-fi teehni- .

chnu hlms and x-perlmenlors' =5 -
niy ntrol, no switches, -

halk‘riel: Axlygxtih in, O\'PR 3 -

50 USES! Great for testing

ture tuhes. capacitors. selen: um
rectifiers, lo & resistance
eontlouity. transformers, colls.
tuhel. Melsureﬁ AC & DC volt-
0 to 50 kv.! NEW,
(‘IRIGINAL BOX. With teut leads

and
InBtructions. ¢ oo a e 14'

NVery MINIATURE 6 V.
\\‘ﬁ'—*-_';” /. WET BATTERIES

The famous NT-6 Wlllard
2.4 AH. 0 voit batiery.
mode| conl.l'ol.
ete. Plastic casc. only 'lMu
lonz. 113/1 wide, 23%"
high. Uses Aund:rd electro-

l\'lf NGW X
EA. 143 & for. 55 IS
CHARGFR ....... 4%

OUNCER TRANSFORMERS. one for mike to push-Pull
grids. fAat 30 to 15 ) 000 CI’Q other for push-puil out-
put, tapped see., 14: in unit for resistors,
condensers. ete. B(l‘l‘ll F(IR OVL\ ............ 298¢

$45.00 HI-FI HEADSET AT $7.95
Umes snnular grooved pllslle fibre cones with volce
coils as in nd ear muffa
to obtaln spoeing for corr..-ct acoustical load, Gives
finett music reprmlucllmh 800 ohms. Checked out

with freshly laundered gﬂ and long floxible
fabrie cord with phone l.ip- (Shpg. wt. 3 1ns.).$7,.98
MODEL 21-2

TESTER

{Made in Japan)

$9.95

(Plus 25¢ lhlppmg)

RANGES: AC
l)(‘vn[uﬂ-S/ﬂ /2-:0
15 DC MA 0.1/
101100125 0. Ohm!
0-10K, 101K, Blntk
bakelile panel, met-
al eane. Mnnunclurer claima extremec accurac md
our spot checks show them to be wlthin ll?ln‘ llere
is a meter to be proud oft!

METER: 0-1 MA. New. 2" Rd—(Japan).,.....$3.08
12-CHANNEL TV FRONT END FOR $1.19

Famous --Silver Clircle'’ tuner, with original factory
instructions, Use ‘I rl_Zrll'n ter ::o;\\e'r ers, jreﬁz:’ve'll.
ete. The TV bargain of the year! Factory rejec or

minor damage. Less tubes..$1.19 each, 3 for $2.9S
(snipplng wi, each 3 lus) Tul»es shiclds and kpohs
for Blwove........ e, $1.28 set, 3 for $3.00

WAKE UP TO MUSIC

Brand new ctock movement only. Beautlful Telechron
modern chmm&rlng desirn with red numcrals and
white Setting Knoba. amp bwllch normallv closed,
with [nstructions for easy chang normally
open. Don’t miss this terrifc buyl Add 755 s2

for postage and handling. .. .... .......

G. L. ELECTRONICS, INC.

808 S, Vermont Ave . Los Angeles 8, Calif.
Minimum Order $5.00 Total, 250, Deposit Required
Ali Prices F.0. B LolAngele!.éalu Buyers Add Sales Tax

G ON OUR MAILING LIST
**QPEN MONDAY NITES 'TIL NINE*

RADIO & TELEVISION NEWS
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receiver's loudspeaker, it may be used
as a '‘no conneclion” output meter.
Good results can be obtained in this
application if the background noise
level 1s not too high.

When calibrated, the instrument
may be used as a sound-survey meter
and, in this application, is useful for
checking noise levels in offices, stores,
schools, and factories. In many cases,
the background noise level has a defi-
nite effect on workers’ efficiency.

mgrsmnnlm: for HIGH FIDELITY!

/
— oWt
Y BS

= COLLINS, 22
e and
'PRE-FAB’ RECEIVERS

AUDIO PRODUCTS CO.

Two ALl NEW Complete Kits for

Cattins Avdia F.odxmn o ot ne war
of.icied =.n Colfint Radie o

Every High-Fidelity Need

When used in conjunction with a ! Each Colling Tuner Kit is complete with
punched chassis, tubes, power transformer,

fixed al}dio signal source, the instru- power supply components, hardware, dial
ment will permit tests of the compara- | mslti-mbly,hwning Ieye,dkno:‘, wileme't., as
. ot g o well as the completed sub-assemblies: FM
tive sound al)SOl[)LlOn.qu]HlCS (_)r qlr tuning units, AM tuning units, IF ampli-
ferent types of draperies, acoustic tile, fiers, e::., where uppli:ublc.lnll sub-

3 i ossemblies wired, tested and aligned ot
and floor coverings. the foctory make Collins Pre-Fab Kits easy

Installers of p.a. systems could use

such an instrument for cnecking sound

to assemble even without technical knawl-
cdge. -The end result is o fine, high quol-
distribution in a particular installa-

| ity, high fidelity instrument ot often less
than half the cost — because you helped

s

tion, both to insure adequate coverage
and to prevent “loud spots.”

These suggestions cover only the
more obvious applications, however.
The reader will undoubtedly think of
many additional applications both in
regard to his own work and of a gen-
eral nature.

Power Amplifier Output
(Continued from puge 54)

of 30 watts direct on the “MED” out-
put scale. This means with mini-
mum efficiency we can expect an out-
put of 30 watts from this tube. By
pivoting the indicator on 20 and pass-
ing through the efliciency range for
class C amplifiers we read increasing
outputs finally reaching 80 watts at
80 per-cent.

On the other hand, assume that 5
watts of r.f. driving power is required
and a buffer of adequate plate dissi-
pation must be selected. Place the
indicator on 5 on the “LO" power out-
put scale and on 70 per-cent on the
“E" scale. We read a dissipation of
slightly more than 2 watts on the
“LO"” dissipation scale. Pivoting on 5
down toward 60 per-cent we sec an
increase in dissipation allowance to
over 3 watts, Thus, while a 2 watter
operating at good efliciency will do, a
3 or 3% watter would be a safer
choice.

1t should be remembered when es-
timating power output that coupling
networks may also dissipate power.
Generally. these circuits can be made
highly eflicient by good design and
construction, and these losses can be
neglected in the estimate. Also re-
member that push-pult amplifiers have
an allowable dissipation of twice the
single tube value,

Table 1 is a tabulation of multi-
plyving factors for various amplifier
plate cfficiencies. A rule-of-thumb for
quick mental estimates can be de-
duced from this table. Notice that if
the numerator and the denominator
of the efliciency fraction are consecu-
tive integers such as 4/5 or 6/7 the
output multiplier is the numerator of
this fraction. This rule applies for
efficiencies of > or more. For

make it ond bought it direct from the

factory.

k -3
elilsl 1

»

e . o
FMF-3 Tuning Unit $1525

The best for FM. The mast sensitive
and most sclective type af “front end”
on the market. 6 to 10 microvolts sen-
sitivity. Image ratio 500 to 1. 6J6
tuned RF stage, 6AGS converter, 6C4
oscillator. Permeobility tuned, stable
and drift-free. Chassis plate measures
6V2'x412". In combinetion with the
IF-6 omplificr, the highest order of
sensitivity on FM can be attained.
Tubes included as well as schematic
and instructions. Draws 30 ma. Ship-
ping weight FMF.3; 2V/2 Ibs. Dial avail-
oble @ $3.85.

- H‘F“H:}{Q

g
IF-6 Amplifier $1975

A remarkable value! & tubes are used
in the IF amplifier: 6BAS& 1st (F, (2)
4AUS 2nd and 3rd [F's, (2) 6AUS
limiters and &ALS discriminater. High
gain, wide-band response (200 KC) for
highest fidelity. 20 to 20,000 cycles.
Distortion less than V2 af 1%. Draws
40 ma @ 220 volts. Chassis plate di-
mensions: 117" x 2V2'", Shipping
weight: 3 Ibs.

:\_;A-—;:ning Unit $2450

Tops in AM superhet performance! A
3.gang tuning condenser gives 3 tuned
stages with high sensitivity ond se-
lectivity. Assembly is completely wired,
tested and aligned ready for imme-
diate use. Frequency toverage 540 KC
to 1650 KC at a sensitivity of 5 micro-
volts. Tubes 6BA6 RF amplifier; 6BES
converter; 6BA6 IF amplifier and 6AT6
detector.- Draws 30 ma 220 volts.
Mounts on a chassis plate measuring
4'x7%". Shipping weight 2V2 Ibs.
Dial available at $3.85.

re
e

FM Tuner Kit $55

The FM-11 tuner is available in kit form with the
IF Amplifier mounted in the chassis, wired and
tested by us. Yau mount the campleted RF Tuning
Unit and power supply, then after some simple
wiring, it's oll set to operate. 11 tubes: 6J6 RF
amp, 6AGS converter, 6C4 oscillator, 6BAG Ust IF,
(2) 6AU6 2nd and 3rd IF, (2) 6AUS6 limiters, 6ALS
discriminator, 6AL7-GY double tuning eye, 5Y3-GT
rectifier. Sensitivity & to 10 microvolts, less than
Va of 1% distortion, 20 to 20,000 cycle response
with 2DB variation. Chassis dinrensians: 122"
wide, 8 deep, 7'° high. !llustrated manual sup-
plied. Shipping weight 14 Ibs.

775
The original 15 tube deluxe FM/AM pre-fub kit
redesigned on a smoller chossis. The tuner now
measures 14" wide by 12°' deep by 7V2'' high.
This attractive new front and dial assembly opens
up new applicatians where space is af o premium,
Kit includes cverything necessary to put it into
operation—punched chassis, tfubes, wired and
aligned components, power supply, hardware, etc.
Kit comprises FMF-3 tuning unit, IF-6 amplifier,
AM-4 AM tuning unit, magic
eye ossembly and complete
instructions. All tubes included.
Shipping weight 19 lbs.

FM/AM Tuner Kit

»
P.O. Bux 348, Wesrfield. N. ).
| ter. wEsrheld 2.03%0
JEM Tuner Kit [JFM/AM Tuner Kit O Siide Rule Dial Assembly
| C1¢MF.3 Toning Uait [ IF-6 Amplifies [J AM-4 Tuning Unit

NAME .

1
I ADDRESS
| ciry STate

I Amount lor Kit § See weights, odd shipping cowr §

| To10! omouns encloved § Cheeh [ Mmoney Order O

WHEN YOU THINK OF TUNERS., THINK OF COLLINS AUDIO PRODUCTS
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cfficiencies of 14 and 4 notice that
the multiptying fraction is the same

SUPERIOR’S NEW MODEL TV-40 ;
with the denominator diminished by

: ! one. For example, if a tube of 250
watts maximum allowable plate ‘dis-
-] o ] 1 sipation is operated at % efliciency

(75 per-cent) the output is 3 x 250 or

] 750 watts. At 14 efliciency (33.3 per-
cent) the output is 2 x250 or 125
watts.

— The analytical basis for the nomo-
Y A complete picture tube tester graph in this article is as follows:
for little more than the price If P, is power output, P, is power
of a “make-shift”” adapteri! { input, and E is efliciency,

| E@®@P/Pos 4 e d ¥ « &2 (1)
and:
P, = Pu + Pya i e . c & . (2)

¥ Tests al magnetically deflected
tubes . . . in the set . . . out
of the set . . . in the carton!!

SPECIFICATIONS: il P; is the power dissipated in the
* Tests oll magnetically deflected | amplifier. Substituting eq. (2) in (1)
picture tubes from 7 inch 1a 30 | E = P./(P. + P.)
inch types ® Tests for guality by .
the well esteblished emission rearranging, P, = EP/(1-E) . (3)
method. All readings on ““Good- ' 30—

Bad™ scefe. © Tests for inter- |
element shorts and leckages up to

§ megohms.  © Test for open Crysi’al Subs+i+u+e

= elements, :
] | (Continued from page 47)
EASY TO USE: EsoderT 'r%/-io i |
Simply insert line cord int 10 -R.T. Tube : 3
A e LU Tesier comes ab- $ | | transmitter was wired to key both
v mplec I o ] .

:c;c'kegemonfu:::b;os?hg? I’:M"ﬁ:’ = ] % stages as d_esm 1bed in the step-b_,\ -step
for g“""" fest 3 42 rEod diteer on buy.dHoused i assembly instructions, the oscillator
}';‘:2,,“‘.’;’0;;‘;': ,::',':w s o o ateice signal on 80 meters does not interfere

| ’ case. | with listening on that particular fre-

1 quency. On forty meters the signal
! ?)T'OYOU:T ¥ is hardly noticeable.

ADIO PARTS The transmitter is tuned the same
SUPERIOR INSTRUMENTS CO. JOBBER way that it would be tuned when us-
ing a crystal. However, care should
be exercised in setting the oscillator
For Values You Know within the amateur bands. This can

Check These from be d'orle- qlrne. e;—lsrl_ywrth fl calibrated

receiver or by listening for other ama-

s s HARJO s s teurs on either side of the frequency

which you wish to use. If more band-
555,, Ifon(i?r?:rl‘fl‘i A 1ME RADIORHONE spread is wanted, remove two of the

o camaLlfollow rotor plates from the 50 upfd. tuning

write Dept. RN-3 for calolog of complele line.

2435 White Plains Read New York 67, N. Y

-« Magneraser*
Perfect Magnetrc Tape Eraser
"' A

P

schematies  and n-
L condenser, or substitute a smaller con-
100% Erasure Guaranteed ;".,o'r'tl'-’.'x‘ﬁ?;mcf 'L‘-’nhr%" denser. Of course, on forty meters the
WITHOUT REWINDING ?53?1;' - glif!f% dial division coverage will be less than
i _ $14.95 value half of the 80-meter band, so make
You no longer need a cumbersome and T3 A e s e e et | the adjustments carefully.
costly tape demagnetizer. The Magne- CERAMIC CONDENSERS In the photograph of Fig. 1 showing
raser* has all the features necessary Kit of 100 asstd. Rrand new. Stand- Sl the v.f.o. and transmitter, the oscilla-
for quick, efficient and absolute erasure ard brands. $10 value. gastpald tor coil seems to be too close to the

of any recorded reel of tape. No matter 5% Moor TESOESCAASLMXAL_U‘EI New.4 sets 1

) transmitter cabinet. This does not af-
what tape recorder you are using, or METER BEARGAIN fect the operation of the v.f.o.,, nor
0-1 MA Full Scale 3-inch et

how severely the tape is overloaded. the Rireraft tnstrumont Type. ' does it affect its stability. The oscilla-

MB nera er”' . t d to I' o t Slmhle conversinn sheet furnished. Tops R

g l tsl "" g“aga'; i ; 5 ldml;n? ¢ for g meters. VOM. experiniental tor coil should be mounted as far
completely all recorded signal and bring Sod seervon an . SWA 4 ;
the background noise level 3 to 6 db. ford o pass It up! ppa. 3 for S4 ppd. away from the tubes as possible (o

w revent heat drift.
elow that of new unused tape. Brand New POWER TRANSFORMERS p o
Yo the M % f av. q" %VA""mn The photograph of the inside of the
ol S <nry -
m:mct"o“r;z:;yandeuseaigt“;;‘a:::vu "°°“‘"l . T Am md T J— 19¢ v.f.o. box (Fig. 3) shows the arrange-
have an AC cutlet. To operate sim’;':].y Tt o 5 ment of components. Placement of
place the Magneraser* on top of the : szu:«zrl) n’.:nlmls KNO"B—c::ﬂYF??CBg"; 5 parts is not too critical and almost
texlly ard-to-find Ut we v s 53.

reel of tape and move it once around. BE 1 Tand “otier 474N rmF:e':‘:rsm ’ any arrangement can be used. The
Within seconds, the complete reel is insue Kadio-TV News. p. 661 5 $17.95 100 ppfd. padding condenser is mount-

MICIO SWITCHES. new S b g .4 for $1.00
SCOPE TRANSFORMERS—S$2.95

ed so that screwdriver adjustments
can be made from the top of the box.

wiped perfectly clean.

Size 4" dia., 2%" high: Weight 2% lbs.; Secmaars” 3‘;""’°-“Q"-?%5 maze 10JHKY jinsg Inserting and removing the screw-
Operating current 90 to 130 volts, 25 STIeBIn e ot s Sl Ssven ‘sl ki o t
to 60 cycles; Power consumption 60 Attn: Scnools. Labs. Wams! WE PAY MORE river when making adjustments
watts. Furnished with 8 ft. cord, molded R e SR e TR l should not cause too much change in
rubber plug, and operating instructions. Write for FREE Surplus Cotalog the setting of the oscillator frequency.
See your local dealer or write directly Thousonds) oty tamagnot] Iisted: No trouble should occur by follow-
to factory. Net Price ........$18.00 All siipments F.0.8. warehouse. ing the general v.[.0. layout shown in
HARJO SALES €O. °%" the photographs. Careful placement

AMPLIFIER CORP. of AMERICA 4109 Burbank Bivd., Burbank, Calif. of parts and normal construction pro-
398 Broadway, N. Y. 13, N. Y. cable: Hajo™ 117 PRANE Rochwer Biza11 cedure will provide a compact, stable

*T W Reg. U.S. Pat. ON, | v.f.o. B30
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7y NOT JUST CLAIMS

FACT- 53 CLAIMS GRANTED
IN 5 UNITED STATES PATENTS —

£2,585,670; 2,609,503; 2,625,655; 2,644,091; 2,661,423, others pending.

F ACT- These antennas positively receive ALl chan-
nels 2-83 from ALl directions without a

rotor motor.

AWATE )
“‘S FACT_ These antennas have consistently OUT-
GAINED and OUT-PERFORMED all others in

actual public demonstrations.

FACT_ These antennas will unquestionably OUT-
PERFORM all others, on YOUR roof, with YOUR

set, or YOUR money back.

F ACT_ SAVES YOU MONEY. Eliminates rotor motor,
uses only ONE transmission line, uses only

ONE antenna for both UHF & VHF—and only
ONE simple, quick installation.

F ACT- Perfect pictures have consistently been re-

ceived as far as 3 times the guaranteed
LIST PRICE

; ® distances.
$36.75
SEE YOUR FAC . ONLY one antenna, ONLY one transmission

JOBBER
line, ONLY one installation. You solve once

and for all your PRESENT and FUTURE antenna
problems.

9 POSITION
ELECTRONIC
ORIENTATION
SWITCH

4 CONDUCTOR TRANSMISSION LINE

Low Loss External Air Dielectric
Matched Impedance
Eliminates End Sealing
Eliminates Condensatian
Up to 50% Less Loss
Than Tubvlar When Wet
Easily Spiraled q

PRICE INCLUYDES
Anltenna arrays - necessary slacking bars - 9
position switch - switch-to-set <oupler -
necessary hook.up harness - 712" stand-offs

No Breaking or Shorting g3
® Patents Pending - T. M, Reg. ¥

1350 RGNS 11| CHANNEL ANTENNA CORP.

70-07 Queens Blvd., Woodside 77, N. Y. Hickory 6-2304
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youte on eao/
with PHOTOFACT

FIELD SERVICE HINTS &
TROUBLE-SHOOTING AIDS
. "1: -_:-_ R

.Shooting Alds

EXCLUSIVE Trouble S eTOFACT v

——in each and everY <
Fo;::r—opplicubla to the pc;rh::l:rr
receiver covered by the o_u“;
Describes trouble symptoms e
where to look for llfem; e;? o"“
new or unusuol :irc.uns use: ‘:Ime
receiver. Spe:iﬁc, invaluable .

soving help!

. |

T i d every
4 d in each o®
Ow—'(':'lﬂ?l’? Folder! \nvu\uut;le'
o ide ond reference 10

. I Ul .
time-saving gond services
the specific rec

odius""’“"
perfO"“ on

ustomer's i
's“:f:ty-g\uss cleaning tips

eliminate costly chossis-hav

"GUIDE TO AUDIO REPRODUC-
TION" by David Fidelman. Published
by John F. Rider Publisher, Inc., New
York. 228 pages. Price $3.50. Paper
bound.

This is a companion volume to Har-
old D. Weiler's “High Fidelity Simpli-
fied" (Rider) which was written for
the audiophile without technical back-
ground. This book is addressed to the
experimenter, engineer, and techni-
cian. The approach is more technical
than the previous volume and delves
into the "why's and wherefore's” more
deeply.

The text material covers the high-
fidelity reproduction of sound, sound
principles, sound reproducing systems,
input and pickup units, audio amplifier
theory, practical audio amplifier cir-
cuits, a.f. networks and corrective cir-
cuits, loudspeakers and loudspeaker
enclosures, complete hi-fi systems,
magnetic recording, and the measure-
ment of quality of audio reproduction.

Readers of this magazine are long
familiar with the author's style as he
has contributed numerous articles on
audio subjects. They will find that,
like his articles, this book is written
in easy-to-understand style. The text
material is lavishly illustrated and am-
plified by means of photographs, cir-
cuit diagrams, and graphs.

Those who install, service, or build
audio equipment will find this volume
a welcome addition to their book-
shelves.

“MOST-OFTEN-NEEDED 1953 RADIO
DIAGRAMS" compiled by M. N. Beit-
man. Published by Supreme Publica-

, tions, Chicago. 192 pages. Price $2.50.

This is the thirteenth volume in the

" | “radio” series published by Supreme.

to shop.--
other axclusive feolures

e 22 consistently in evEry

i pHOTOFACT Folder—the
waorld's best data for faster,

maore profilable servichn

NOW! GET THE PROOF FOR YOURSELF!/

We'll send you a Freel

Photofact TV Folder—

just ask us for it!
Learn for yourself how PHOTOFACT pays for
itself by earning bigger profits for you! We'll
send you the proof—a FREE specimen
PHOTOFACT TV Folder that shows ali the fea-
tures found consistently and exclusively ONLY
in PHOTOFACT. Send for your FREE specimen |
TV Folder now. Examine it. Compare it. |
You'll see why PHOTOFACT belongs in your
shop! And you’ll want to ask your parts dis-
tributor about the pay-as-you-earn-plan.
Only $25 down brings you the entire
PHOTOFACT Library. Write for FREE 8pecimen
TV Folder—learn now how to earn more!

HOWARD W. SAMS & CO., INC.
2203 E. 46th St., Indionapolis 5, Ind.

HOWARD W. SAMS & €O, INC.
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As is the case with the previous vol-
umes, this new publication reproduces
factory service data as supplied by the
manufacturers represented. Included
are AM and FM radioc receivers, auto
radios, portables, combination sets,
record changers, and receivers em-
ploying printed circuits.

The products of approximately
thirty-five companies are covered in
this particular volume,

* * *

“RADIO DATA CHARTS" by R. T.
Beatty, revised by J. M. Sowerby. Pub-
lished by Iliffe & Sons, Ltd., London.
Avalilable in the U. S. from The British
Book Centre, 122 E. 55th Street, New
York 22. 91 pages. Price $1.75.

This book is a series of 43 nomo-
graphs covering data required in the
design of radio receivers.

These nomographs originally ap-
peared in the British technical journal,
“Wireless World”, and have been as-
sembled in this convenient form for
reference purposes.

The charts cover such items as fre-
quency and wavelength; inductance,

www americanradiohistorv com

capacity, and frequency; self-induct-
ance; r.f. coil windings; reactance of
coils or condensers; transformer de-
sign; choke and transformer design;
ete.

The only “equipment” required to
utilize any of the nomograms is a
straightedge. All the desired data can
then be read directly.

For the engineer, the experimenter,
or the hobbyist who likes to “roll his
own' either as a vocation or an avoca-

tion, this book should be invaluable.
* * *

"DATA AND CIRCUITS OF TELEVI.
SION RECEIVING VALVES" by J. Ja-
ger. Published by Philips Technical
Library, Eindhoven. Available in the
U. S. from Elsevier Press Inc., 402
Lovett Blvd., Houston 6, Texas. 215
pages. Price $4.50.

This is the third in the current
Philips series dealing with electronic
tubes and covers the tubes encountered
in modern television receivers.

The discussion centers around tubes
made by Philips in Holland for receiv-
ing sets operating on European stand-
ards. In this respect the text is not
directly applicable to U. S.-made re-
ceivers but the basic engineering data
contained in the book as well as the
receiver circuity will be of interest to
all in the television field.

The book is divided into three sec-
tions. The first discusses each type of
tube and provides full information on
applications and correct operating con-
ditions. The second section covers
typical circuits while the third con-
tains a short description of various
measuring instruments suitable for

testing, troubleshooting, etc.
x * *

"TECHNIQUES OF TELEVISION PRO-
DUCTION" by Rudy Bretz. Published
by McGraw-Hill Book Company, New
York. 464 pages. Price $10.00.

This is a comprehensive handbook
for the studio engineer and technician
as it covers all of the equipment and
materials used in producing television
programs.

The book is divided into twenty
chapters which deal with the television
cameraman, cameras, and camera han-
dling; TV lenses; cutting; switching
equipment; technical limitations and
the production problems involved;
graphic materials; projection equip-
ment; mirrors and prisms; composite
shots and the illusion of space; special
effects with graphic materials; studio
effects; electronic effects; television
scenery, make-up, and lighting; audio
problems in TV; and remote pickups.

The author has prepared this mate-
rial based on the assumption that per-
sonnel at the average television station
(non-network originating station) has
to “double in brass.” Many ‘“engineers”
in smaller stations are vitally involved
in “production” and vice versa and the
author rightly feels that a broadening
of the scope of both the “engineer’s”
and “production man’s” job is a nat-
ural process to insure close coordina-
tion in all facets of programming.

We predict that this book will be-
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come a ‘“standard” in the production
field as the material covered is pri-

marily basic and, on the whole, not Fﬂl.l.ﬂ"ﬂ' ARROW FOR BIGGEST

subject to obsolescence even in the . — I.W/sms"‘ ’ STOCK AT LOWEST PRICES

face of the imminence of widespread : } ; lm_ﬁ;j
color telecasting. t B # RADAR-=TRAMSMITTERS

9 O ¢ ; 8 il e RECEIVERS — TUBES — PARTS

ANSWER LIGENSE GUIDE" compies w7ts UHF TRANSMITTER-RECEIVER
Frequency range 415-420 MC. Recelver uses 13 tubes.

and published by American Electionics 5 Stages of 30 MC. IF amplifier. With schematic. Less
a N . .
Company, 1203 Bryant Ave., New York. Finameton S B ies. THE o ek

32‘!’3595- S0 cents. Paper boun,d‘ tion. Never before offered at this money- $5 95
This compact handbook carries sam- saving prigel e

ple questions and answers for Novice,

General, and Technician classes of li-

cense examinations.

| N SCR-283 TRANSMITTER-RECEIVER. Complete with dy-

A . ., . C.A.P. :,En‘;vomr";nde tullcuel.m.:(‘)‘..l 80 meter. F.B. for ;‘::“;6
The material is divided into sections, SPECIAL I RErvieR mAnudle s ceceeecenees :
one covering the Novice class and the | BC-625 VHEF BEST HEADSET & MIKE BUYS
balance the General and Technician ::m";‘:;:ﬁ: H.18Y NEADSEY. 8000 ohms.
classes. Practice questions cover the b | . 156 ;_.\':c. Wit HS-23 MEADSET. ;;l._ng:.m_mzmmh?:..
+ .o . * 1 at Wiy et Rpeec] 1 . 3
basic electricity, power supplies, trans- Tihes & CTvdal. with conteron ope ”9 63 WS35 MEADSET. S iier imp Nex
mitters and receivers, and rules and Used, good condition. (See Nov/53 (Q.) usl-\:ll_uwuuossr. UsED, exml_ ¢
regulations elements for the Novice LEED) [0S TIAGERE
class and the same elements for the UHF
other two classes with the addition of Transmitter . 4 -t F
thi1 eleénent cc]wf;:ring vacuum tubes | iggl;gr;‘?“g;;eglnunwgtgé‘g @ %ﬂnﬂfﬁ? Sgecials:
and audio amplifiers. ORI ER tynemtules
p t\f}gé’“’:."ﬁ.‘,".'. ;EL’.!":E.‘. ID&/APN4
* @ Fehematic, ;:’xce'f- §8wgg Made to operate in conhinction with
tent condlition. Radio Receiver R-0( }/APN-4. Unlt in

cludes 19 tubes. ome 57 scope tube.
rrystal controlied standard oscillator,
sweep cirenits. marker puises, lixcellent
cond,

"UHF TELEVISION ANTENNAS AND
CONVERTERS" by Allan Lytel. Pub- |

I 1-83 COMPLETE DYNAMOTOR TESTING PAN-

lished by John F. Rider Publisher, Inc., EL WITH METERS. 349 50 .
New York. 113 pages. Price $1.80. EXCELLENT CONDITION . ....... 0 :'\llr:(x:‘:uﬁvo%lslnble: 1D6A. 1DSE. Write for
Paper bound. ‘ 18:10 TELEGRAPH KEVING AM- $99 B()

This is a practical handbook for the PLIFIER. EXC. CONDITION. ... 0
television service technician. It ex- N T I ol 20-21]
plains in easy-to-understand terms just LR SR \':'if:/.A::sr 'E‘EICEJ)VER s45100 iub;s.i leﬁlnernl'llxrp[ gonlﬁoilﬂ{ cgstll'oregc :;rég

. s B AC, ubes. kxcel. cond..... . techr 1 manual with sall instructions (or -1
how the various u.h.f. conversion sys- R YR eI Tand "s 12.95
tems work and how to select and in- MOTOROLA MODEL TH20-18 MOBILE 2- crystals, Excel. cond. ............... .
stall suitable antennas to be used with WAY RADIO. Used condition................ $150.00
H M H N PYNAMOTOR SPECIAL: 9 V, Input. QOutPut 430 V. 78
Sion bands, T the ultra-high televi- RADAR TEST EQUIPMENT | ol ™wiexlowics anatd o Gt enr'or e o
B e T q T8-3. TS-12. TS-13. T8-15, TS-33, TS.34, Ts-85, TA-12 TRANSMITTER, 50 W, Fxecllent cond. $29.95

The book is divided into seven chap- T35, TH-4501°M3. MP-28 POWER SUPPLY. Exceilent cond. .. .... $14.93
ters dealing with conversion systems
and installation problems, transmis- | COMMAND EQUIPMENT (SCR-274N)
sion lines, antennas, converter circuits, Used  New Used  New
H o - BC-442 ANTENNA RFLAY. Lexs 1d.51.98 BC-4S8 TRANSMITTER. 5.3.7 MC.
single fhanndd ccl:olnvsrtersi full-range BC-451 TRANSMITTEIL CONTROL BOX $180 o 90.".“("3 éé{,'},; AECSEROOO R L ALL SeTos
CTBAHRI &) Gyl €] -c. aaing tungrs. Bc-450 goni:c::nsn RE?’?T.E ..... 2.95 FT-234 MOUNTING RACK for single

The author describes and discusses ME-215 MECHANICAL DRIVE SHAFT. S - auamiicer SfpEnogBonnons  EXE)  ERD)
some commercial units as typical of BC-498 ZPOSITION Ri RECEIVER z'“ N i X mir Sy L PR PLE LY 5
h its available. i : “With ) .220 MOUNTING 3 5 '
the units The lavish Use of | || sease wigdiven o uc. widi * FTIEI0 MOTING BACK for 3 1 0y s
circuit diagrams and photographs en- BC.455 6.9 MC RECEIVER. With tubea 9. 9: 14.93 F7:228 MOUNTING PLATE for BC.456 2.25
hances the value of this work as a BT i s B, 4003 MC. e S e B fL R b €88 o
guide to servicing procedures.

Any technician familiar with v.h.f. Wﬂf#f!ﬂrrrr::.ﬂ:ﬁ:
receiver circuitry will be able to han- SRS BrPD R
dle the material in this book. Treat- FOLLOW ARROW FOR TOP PRICES!

g q N ECT NOW . e 9.50
ment is non-mathematical and expla- B e Eeal, oy ith tuhes &nd one tun a ﬁuz:om:%::rrug';so::ﬂn For BO-G10"
nations are lucid _@_ | RM-12 WITH HANDSET, Excellent cond. TIFANSMtler. NOW ..o oo niiononnnsrnss 34.50

. RM-13 LESS HANDSET. Good cond. . TELEPHONE REPEATEI JIMPL'FI!RS.
I;:BMI:.EEK :TAN?‘ MIKIN. N- . ko Eg-gg. gew. with tubes
. Javy type. W . . i aa i v R -80, New ......... .
FL-8 RANGE FILTER. .
READERS' BOOK SERVICE | § VOLT DC CARTER DYNAMOTOR o8 EnrORiNG WEYer! ka1
Con v DC dy power supply. Tnput T$-10 SOUND  POWERED HAND SET

T THE suggestion of many of our oa'a'a’x 4",‘2‘5“2..;;:1,‘4.'.‘" 2 ehen 4 M 6RO v NEW. Ba. L0V 8888 " NEW. Per Br. .. 18.89

| readers, who cither live in commu- Fetay. | Like mew s oo, M sarne $17.50 PELBO e g, zéf..f’.f“.".“.‘. 200V @ zas0
nities which do not have adequate book- FIELD TELEPMONE. EE-B. "Combiere’ HRAND '
§l0relfaclllllcs or who “\_‘OIIIII ‘h-kc lol en- Bc;1023 78 mc. ‘m,lel:KE';‘ﬂmnE':&DN_ n:‘cs;v:n 10,08 ;g‘_ggnh%lgil&l'-c;n West.' 0.2-1.0 ?m?l-::-‘g:;g
jo¥ the convenience of receiving their PE;125 POWER SUPPLY: Operaics on 12 or 24'v,
books by mail, we have established a |NDUSTR|A|. CORPORATIONS
Book Department in this m.lg.lzmc. CCT-52232 NAVY COMMAND TRANSMITTER carry one of the most complete stocks in U. S.

This department will be able to sup- | | [ 2.1:3 ME. New, with tubes........514.95 | | sl Eice S OB RRED e et

ply its readers with any book in print in { 250 TL TUSE....... Ea. $9.95 Per Pair $17.00 catalozue

i will ry ad-
o field. Each month it carry $5.00 MINIMUM ORDER ACCEPTED. Al jiems sublect to prior <ale. All shipments F.0.1. warehouse. Calif.
vertisements feahwing a number of im- iesidents add tax with 'remumm-e 20% deposit required.  lease specify shipping instructions with order.
portant radio-TV-audio-electronies titles, | EQUIPMENT WANTED! [lighesr prices paid for all tybes of Electronic Gear!

new and old, issued by leading publish-
Mailing Address:
ARROW s AI.ES INC. P. 0. Bex 78R, . Hallywssd, Cali
5 f Office- Warshey

ers of this eountry. l
‘Cable Address: ARROWSALES . POpisr 5-1510 Tdid Varma Awe., M. Hollywesd, Calif.

We hope that our readers will find
this new department helpful and that
you will take full advantage of its fa-
cilities. l
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WORLD'S L ARGEST MANUFACTURER
OF CUSTOM BUILT TELEVISION

MATTISON

SILVER ROCKET 630 CHASSIS

Featuring Syncromatic Tuning

NO DRIFT UHF-VHF-DX

ONLY THE MATTISON 630 ELIMINATES
DRIFTING APART OF PICTURE AND
SOUND ON UHF, VHF ond DX RECEP-

TION. SELECT YOUR CHANNEL . . .
SOUND IS AUTOMATIC. (Syncromatic
tuning is an exclusive Mattison 630 Cir-
cuit)
Tube

Complement: SILVER R,OC.KET
29 tubes 630 Chassis with

3 rectifiers built in UNF Tuner

1 CRT

33

f

All Channel _s UHF Tuner

® UHF Cascode I.F. amplifier adds additional
1.F. stage. Very important becauss UHF
transmitters operate with moderate power and
RECEIVER must be sensitive to gQive top
notch UHF performance.

SILVER ROCKET 630 CHASSIS
e with TUNEABLE »

BUILT-IN BOOSTER
for Better DX Reception

Tube Select Your
Complement: WV Channel , .
28 tubes i SOUND 1S

3 rectifiers AUTOMATIC!
1 CRT

32

Alf (hnnneIJBooster
o Broad band single knob control pre.amplifier
built In to eliminate lono leads which may
cause regendration amd attenuation of signal.
& ONLY THE MATTISON 630 CHASSIS
HAS AN ALL CHANNEL TUNEABLE BUILT-
IN BOOSTER THAT INCREASES SIGNAL
STRENGTH UP TO 10 TIMES.

ALL CABINETS MADE IN MATTISON'S OWN
CABINET FACTORY. AVAILABLE IN EVERY
FINISH AND STYLE. WRITE FOR COMPLETE
CATALOG.

DEALERS! SERVICE DEALERS! Here is your
opportunity to become the “important'’ TV
Dealer in your area for THE FINEST CUS-
TOM-BUILT LINE OF Tv RECEIVERS. FREE!

Write for Maﬂnsnn s merchandising purﬂoluo

explammg the ""UNASSEMBLED PLAN" and
**$1,000,000 FLOOR PLAN."

When you buy from
Mattison you need
only one source of
supply! You can buy

%EE a Mattison  Chassis.

a Mattison Cabiuet or
Manufactured with integrity

lvch'D'IMO Mattison
«Mattison Television & Radio Corp.s
S 10 West (815t St., Dept. RN, N.Y.53,N.Y. o

O............I.".i.ill.ll""'.‘.."'..'....................
'......'...................‘..................’.......................................................

0000000000090 0006060600600
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International Short-Wave
(Continued from page 84)

Colombia—Bogota, 6.000, noted 2200-
2300 with Spanish news, music. (Ze-
rosh, Pa.) HJKH, 5.070, Sutatenza,
announces 5.070 and 1580 kc., closes
with National Anthem 2100; announced
Sun. opening as 0800; on Sat. has “La
Accion Cultural Popular esta en
Marcha” before closedown; good level;
all-Spanish. (Kahan, Calif.) NNRC re-
ports Radio Continental, HIKE, 4.835,
Bogota, logged 2105-2200 in Spanish.

Costa Rica—TIFC, 9.645, noted 2300-
2330 Sun. with “Old-Fashioned Revival
Hour.” (Tandrow, Calif.) Heard clos-
ing 0005; requested reports to “Light-
house of the Caribbean,” Box 1307, San
Jose, Costa Rica. (Smith, Ga.)

Cuba—Radio Reporter, COCW, Pra-
do 53, Havana, lists 6.330 (measured
6.314), at 0600-2400, 1 kw. (Roberts,
Conn.) COKG, 8.955, Santiago, noted
at high level 1530. (Grenell, Ohio)

Czechoslovakio—Prague, 9.504, noted
signing on English session 0715; ran to
0740. (Pearce, England) Heard on
7.255 at 1930-2000 with news for North
America. (Smits, Minn., others)

Dennark-——Copenhagen, 15.165, strong
0700-1000; English 0950; is beamed to
South Asia. (Saylor, Va.; Kirby, Mo.;
Earnhardt, N. C., others}

Ecuador—HCJIB, 9.745, noted ending
Russian 0100, continuing in Spanish.
(Wilcox, Mo.; Milnes, Ore., others)
Heard on 17.890 to Europe with Swed-
ish 1535. (Saremba, Va.)

Egypt—Radio Cairo, 15.315, noted
0915 with Arabic music; closed 0930
after call in Arabic. (Pearce, England)
Noted on 11.965 with Arabic music
1445. (Ferguson, N. C., others) The
9.475 outlet is strong around 1500.
(Mitchell, N. Y.; Zerosh, Pa., others)

El Salvador—YSUA, 6.100A, San Sal-
vador, noted in Spanish 2130-2230.
(Kahan, Calif.) San Salvador, 9.35A,
noted closing in Spanish 2330. (Zerosh,
Pa.) YSS, 6.010, heard with marimba
music and announcements in Spanish
| at 2310 to closedown 0006 (Roberts,
Conn.) YSWW, Santa Ana, noted best
2030-2100. (Stark, Texas) YSAXA,
11.950, noted 1540-1600, good level.
(URDXC)

Ethiopia — Radio Addis Ababa,
15.047AV, noted with news some days
1315-1325, then dance music with Eng-
| lish vocals. (Zerosh, Pa.) Seems to
have recorded music 1330-1400 with
announcements in English. (Earnhardt,
N. C)

Finland—Revised schedules of Hel-
sinki include to South America 0430-
0550 on 15.190, 17.800; to North Ameri-
ca 0600-0800 on 15.190, 17.800; from
0700 also on 9.555. (WRH)

France—Paris, 3.550, noted 0400 with
music. (Tandrow, Calif.) Noted closing
1600 on 7.105. (Zerosh, Pa.; Ferguson,
N. C.) Heard on 5.935 in Spanish to
1645 closedown. (Stark, Texas) Noted
closing 0715 on 21.740. (Gillett, Aus-
tralia) Excellent on 15400 closing
| 1000. (Bishop, Ohio)
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French Equatorial Africa — Radio
Brazzaville, 11.970, 9.440, has French-
English lesson (“The French Have a
Word For It") at 1445-1500; news to
Far East on these channels 1100.
(Pearce, England)

French Guiana — Radio Cayenne,
6.205, noted with news in French 1800
(by woman); poor level and with QRM
from Rome, 6.210. (Huttemeyer, N. J.;
Mercier, France)

French West Africa—Radio Dakar,
9.560, noted with call and news in
French 1500; at 0200 with recordings.
(Pearce, England) Heard 0100-0300,
0700-0900, 1300-1900. Heard opening
0130 with “La Marseillaise’” on 4.950;
good level to 0300 tune-out. (Nilsson,
Sweden; Morris, Pa.) Noted on 11.896A
in French 1355-1550 and later. (Rob-
erts, Conn.)

Germany — Cologne, 11.795,
1210-1224 fade-out. (Miller, Ga.)

Greece—The Greek station near
7.088 has been identified as Jannina;
strong with recordings when tuned
1300. (Pearce, England) Forces Sta-
tion, 7.420, Athens, is very good
strength to 1704 closedown. (Buggins,
England)

Greenland—OZL, 7.570, noted 0900-
0945 with Danish or Icelandic and
playing popular music. (Cody, Ireland)

Cuatemala—TGNA, 5.952, noted 1750
with musical program. (Ferguson, N.
C.) Heard closing English 2345. (Mit-
chell, N, Y,) TGNB, 9.668A, noted re-
cently parallel TGNA, 5.952 with Span-

noted

ish-English lesson 1900. (Bellington,
N. Y)
Haiti—Radio Haiti, 4VHW, 3.840,

and 4VRW, 10.0704, is scheduled 0700-
2200 weekdays, 0930-1800 Sun.; QRA
is Radio Haiti, P.O. Box 737, Port-au-
Prince. (ISWC, London) Radio Com-
merce, 4VC, 9.485, noted from before
0700 (probably still opens 0630) and
still on the air at 1710. (Ferguson, N.
C.) Heard closing 2300 on 6.095A in
French and English, followed by Na-
tional Anthem. {Zerosh, Pa.) 4VEH,
9.667A, good level beginning English
0805. (Bishop, Ohio) Radio Citadelle,
4VWA, 6.300, Cap Haitien, noted 2058-
2205 closedown in French. (Roberts,
Conn.)

Hawaii—VOA relay, 6.195, excellent
0515. (Reidler, Pa.}

Holland—Radio Nederland, 9.59, good
level with English 1100. (Lund, Iowa)
Noted on new 9.745 channel 1145 with
Arabic, parallel 9.59. (Bellington, N.
Y.)

Honduras—HRTL, Radio Tela, 6.035,
is on the air daily except Sun. 0900-
2300; has American music and songs
2120-2200. (ISWC, London) HRXW,
6.110A, Comayagueia, noted fair level
closing 2300. (Niblack, Ind.}

Hong-Kong—ZBW3, 9.525, Victoria,
noted with BBC news relay 0600.
(Morgan, Calif.)

Hungary—Radio Budapest, 9.833,
noted 2215-2230 in Englisk with world
news. (Rugel, Kansas)

India—Madras, 4.920, noted with
news relay from Delhi 1030. Also at
that time from Delhi, 9.750A, 4.760A.
(Pearce, England) Heard closing on
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precise Prescats . . . . .
the Lowest Priced 7@&‘045; Wened
VACUUM TUBE VOLTMETER

NO. 909W CONVENTIONAL MODEL

T 3

1% Ceramic precision ® DC input 25 Meg. NOW ONLY

Resistors ® Rugged oversize 42"
® Coax DC connector meter 50 . SIS
® FM zero alignment scale o Power transformer used 3 ’ ° Af::::’:': ;%9':* 25.98
® Burn-out proof circuit ® 3-tube circuit .

precise ¢ fowel again . . . NEW IMPROVED VERSIONS
Wew Reuslulbisnsny of jamous precise SCOPES
VOLTAGE REGULATED V.T.V.M. e ———

PRECISE
MODEL 308B

e Full 8Y2" fube de-
signed specially for
this model

e Yoltage regulation

* High frequency—Low
frequency—Normal
frequency — Synchro-
nization Circuit

¢ Separate intensifier

anode
® Deluxe version of
Model 3008
= 308BK—Kit
B | Form $l 29.95
¢ Rugged, oversize 72" meter & Compact design
* 1% Ceramic precision Resistors ® Power transformer operated |
® FM zero alignment scale (No Selenium Rectifier used) 308BW—Factory
s Coax DC cennector ® 4 tube circuit
: gtgnh:::’p{;o:‘:::cun ® Measures 8 x 11 x & Wired 523 9.50
No. 9071K —Kit ....... ceeeaeaan $35-95 Modal 300B—Full 772 scope with many deluxe features
No. 9071 W—Wired ............. $49.95 300BK—Kit Form .........c...iiiieieennenroneeens $94.95

300BW—Factory Wired . ...o..vennnnnsnnnnnnnnnes $199.50

N Watek {M the Vew, Reuolutionany
ws € precise TUBE TESTER

WHICH CHECKS BOTH EMISSION & GM SEPARATELY

order in advance. Jamaica Plain 30, Mass.

SEND FOR COMPLETE CATALOG i E E’VE — A!'lhorders :r- shipqed‘
on e same day receive:
Send 20% deposit with order, bal. H
ance C.0.D., or, check or maney ——— ‘ﬁé ﬁ; 3211-13 Washington Street
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SAVE $10
ON THESE
5 BOOKS

SPECIAL OFFER on this

COMPLETE nnnlu
ENGINEERING
LIBRARY

® 5 Volumes ® 3872 Paqges ® 2770 lllustrations

0w offered al a speecial low Price. 1he Radlo Engincer-

ing Library wrings you almost 4000 pages of 1ested
methods. standamds. data. and accepted practice. This
Library will help solve hundreds of prohlems for design-
erg, researehers. engineers. adl students In any  fleld
ba%ed on radle. Books cover ¢ircult phenomena. networks.
1uhe theory. amblifieatlon. measurements. etC.—¥lve spe-
cializedd treatment ol all fields of practical desigm and
abplication.

SET INCLUDES: Eestman's Fundamentals of Vacuum
Tubes., 3rd Kd.: Temnan's Radw kngineering. 3re

1l I Ed.:

Everitt’s Communicatlon Enginecring. 2nd Ed.: flwwl's
Iligh Frequene¥ Measurements. 2nd ¥d.i amd Henney's
Radle EnZineering llandhook, dih Ed.

SPECIAL LOW PRICE—EASY TERMS
SAVE $10.00-llezular price of hooks Is $47.50% when
bouTht as a set. vou pav only 837.50. and on easu tcrms.

— == — — 10-DAY FREE TRIAL — ——1

7.155 in English to Great Britain, Ire-
land 1644. (Ferguson. N. C.) Heard to
South, East Africa 2300-0010 on 15.130,
11.870; to Far East on Sat.. Sun. in
English  0715-0730 over 9.670, 7.155,
very strong signals in Tokyo. (Wada,
Japan) Heard in French 1500 over

| | 4.940. (Buggins, England) Noted in
Calif. on 6.075 from around 0930 to
after 1000 with English announce-

ments. (Morgan, Balbi, Calif.)

Indo-China (Vietnam}—"The Voice
of Vietnam," 9.620, has Eunglish 0930;
Radio Dalat, 7.263, has French 0630-
0730, closes 0745 with interval signal
by native instrument; Radio Hue,
7.205, is heard 0815-0900 in French and
with music, then closes with National
Anthem. (Japanese Short Wave Club)
Radio France-Asie, Saigon, is heard on
9.750A to Europe in French 1035-1100,
then English to 1130A when closes
with “La Marsceillaise.” (Pearce, Eng-
land; Mesquita ¢ Sousa, Portugal,
others)

Iran—Radio Sanandej hroadeasts on
6.755 from 0830; heard in Germany.
(ISWC, London)

Israel—Tel Aviv, 9.009A, opens 1415.
{(Niblack, Ind.) Sent verification form

| MeGraw-Hili Book Co., Dept. RTN.3, { | letter and listed “Voice of Zion” relay
) By e R s in English 1615-1700. (Lusty, Ont.)
S5, me_for 10 ilays” ENER trint. e nanio I | mn ng f? 2 DI~ b usty, nt.
e eIl e aerver 4XB44, “Galei Zahal,” heard at fair
| oy Gaiivery” it You mend 3TAD hewt havemon WITH level 1345 on 6.705A with Western

.50 first pavment WITH
[m:umn. same return brivilege. ) I
*rint

music. (Nattugglan, Sweden)
Italy—Rome noted on 7.290 signing

[ IEgrepasanseaprmacsmrras e panasa ) e | | on English 1330 to Great Britain; said
| Secuiipo sipmadassp Sonn asfthaddaarank s 23 | | parallel over 15.400, 11.80. (Pearcc,
| iy v e e Zone State. ... .... i | England) Noted in English to North
| Emprovea vy rra.s § | America from 1920A on 9.575. (Geis-

This offer applies !o u. s only

-

—— e ——— e ————— —— —

READ
RADIO & TELEVISION NEWS
Every Month

selbrecht, Texas; Zerosh, Pa., others)
On 11.810 with news 1330-1345, good
level. (Saylor. Va.} With news 2130-
2145 on 71.290. (Zerosh, Pa.) Rome
closes 0435 to Australia, New Zealand
on 21560, but opens again 0450 in
Indonesian (Gillett, Australia)

At lost . . . a
precision instru-
ment that brings
radio and TV listening pleasure to the hard
of hearing, without raising the normal
loudspeaker volume And perfect for nor-
mal hearing folks who want to watch TV
or listen to radio without any sound to
annoy others. List Price $19.95 complete.

Write Dept. RN-3 for iliustrated literature.

ADAPHONE is easily attached to any TV
or radio set. Enables the hard of hearing
to hear programs perfectly without dis-
turbance to other listeners.

FENTON COMPANY

L_15 Moore Street ® New York 4, N. Y. _|

When Answering
Advertfisements
Say You Saw If In
RADIO & TELEVISION NEWS

~—RECEIVING TUBES—

t WE SPECIALIZE

and the advantage of more competitive prices.

From amongst the 3000 ditferent types we have in stock, for immediate delivery, we 36 ..
These are but a sampling of our immense 39,"

Typc Price] Typc Price
oAz ... 2A6 .49
OA3/VR7S. 99| 2A7 .64 EXCLUSIVELY IN
OndeG . 2B7 .62
2 .. 74 2X2 . .... .39
©OB3/VR30 95 2X2A 1.15
O0CI/vRi0S 98| 3A4 ‘aa|industry for years,
QD3 /VR1S0 a9 | 3A5 .. ... .83

list here only a few of the common types.
variety—therefore we urge you to order any other unlisted types.

TUBES i

Thus, we can give you a more comprehensive selection of types 3svea ..
All our tubes are fully guaranteed.

REGEIVINGOSPEGIAL

The only thing we handle is—TUBES—of every hind and description—serving the gscs

.44 6BG6 ....
42 BBHE ..

.57 6BJ6
.95 6G8NG6
-99 68Q6
.59/68Q7A .

-4 Prices subjeect to change without notice.

3/310. Please include 259% deposit with order.

Price 1’ym.-
8. .85 6KB

Price

Type Price
65Q7 . .41

69(12
la9|esFs 5512
5612
4912

.95 SSHTGT e
.79 68537 ...
.45/6SJ7GT

43 |65KT .
.39/65L7GT
M5 8SNTGT ..

AOQOITIONAL DISCOUNTS:
more, deduct 3%.

.59 12
6512
5912
-65,12

la0/7€7 ..
45/ 7E5 ..
49/ TFT

On orders for 8205 or

ANl prices

RECEIVING
140 DUANE STREET o

TRANSMITTING

‘I’ypo

.85(12AT7 ...

NEW YORK 13 N. Y.

Pri:-.- Tyu

ATE ...

AU6
AUT —
AVT ... -85

ar .
BAS
BAT7 .
BO6 . .

45/125L7GT |

F.0.B. our warehouse. New York City.
indivicdually bosxed.
FREE: SEND FOR OUR LATEST LISTING.

LECTRON TUBE WHOLESALERS, INC.

. SFECI‘L PURPOSE
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Jamaica—Radio Jamaica, 3.36, is
good level to 2300 closedown; at times
has QRM. (Jannis, S. C.)

Japan—The 7180 outlet of Radio
Jupan is heard 0030 with news. (Tan-
drow, Calif.} Also good on 9.695 in
parallel. (Stein, Calif.) When this was
compiled, Radio Japan was being
heard on 11.725 in Eastern USA in
beam to South America 1700-1800 in
Spanish, Portuguese, Japanese. (Fer-
guson, N. C.; Niblack, Ind., others}
JBD3, 15.225, is fair 2200 to 2300 sign-
off, in Japanese, {Morgan, Calif.)

Kenya Colony—VQTLO, 4.855, Nai-
robi, is heard 1000-1500; 1300 BBC
news relay; 1315 local news, then mus-
ic; leaves air 1400 Sun. (ISWC, Lon-
don)

Lebunon—Radio Beirut, 8.036, noted
irom 1415 tune-in to 1500 with Arabic,
then music; news in Arabie 1520-1530
sign-off (Sun.) with National Anthem.
(Saylor, Va.)

Libya—The I'orces Broadcasting
Service, Benghazi, has been using 0.5
kw, on 4.782 and 4.965; further tests
with 7.5 kw. were to begin soon; sched-
uled 0000-1600; QRA for reports is
FBS, Middle East No. 5, Benghazi,
Cyrenaica-Libya. (ISWC, London) In
verifying, asked for further reports;
not audible lately. (Pearce, England)

Malayae—BFEBS, 11.820, noted to
around 0900. (Stark, Texas) With
news 0430. (Balbi, Calif.)

Mexico—XEVC, 9.630A, Mexico City,
announces “XEV y XEVC, La Voz y
Expression de Mejico,” has news in
Spanish weekdays 2315. (Kahan, Calif.)

Mozambique—CRTBU, 4.920, Louren-
co Margues, is heard in the United
Kingdom to 1600 (Sat. to 1700) through
heavy CWQRM; CR7BV, 4.872A, has
programs in Portuguese 1300-1615.
(ISWC, London) News in Portuguese
noted on this one 1500. (Mesquita e

Sousa, Portugal} The 11.742AV chan-
nel is being heard again from 2300 in
English. (Niblack, Ind.)

Nicaragua—YNBH, 6.547, Radio Pan-
americana, noted going past 2405 late-
ly. (Stark, Texas)

Norway—Radio Norway, 11.735, not-
ed Sun, with English (“Norway This
Week”) 1200-1215A. (Roemer, Ky.)
Heard on 11.850A at 1050-1100 with
church music (Karrer, Pa.) Good level
on 7.210 at 2000-2100. (Zerosh, Pa.}

Okinawa—The VOA relay is now
scheduled over 6.145 at 0500-0945 to
China-Korea. Noted by Ballou, Calif.,
strong at 0555 on measured 6.1463.

Pakistan—Radio Pakistan, 17.710,
noted with news 0330. (Cushen, N. Z.)
Heard over 7.010, 6.235 with slow-speed
news 1310-1330, opening on these chan-
nels 1445 to Turkey. (Pearce, Eng-
land) Heard on 5.990A with news 1015.
(Morgan, Calif.)

Panama—HOLA, 9505, Colon, noted
in English 1630. (Jannis, S. C.) Radio
Baru, David, is still on 6.045 and goes
past 2045. (Stark, Texas)

Peru — Radio Nacional del Peru,
OAX4R, 15.150A, Lima, has special
broadcast to Europe and North Amer-
ica 1200-1400 and requests reports;
announces in English, French, Spanish.
(ISWC, London) Heard closing on
OAXA4T, 9.562, at 2400 in Spanish,
English, French, followed by National
Anthem. (Smith, Ga., others)

Philippines — DZH7, 9.73, Manila,
heard as early as 0100, signing off 0145
and returning around 0245; DZHS9,
11.855, audible with fair level then.
(Balbi, Calif.) DZHS5, 9.69, noted at
nice level with news 0615. (Saylor,
Va.)

Poland—Radio Warsaw noted near
5.93 and 6.192 (varies as high as 6.197)
with news 1730-1800; with English
1400, 1500 on 6.025. (Pearce, England)

The RCA Color TV Dynamic Demonstrator, which will be used by the RCA
Service Company to explain the operation and servicing of coler TV to service
technicians. is shown here as it was unveiled at the Chicago convention of
the National Alliance of Television & Electronic Service Associations. Mr. E. R.
Klingemann who helped develop this working model of a color TV set into
which troubles may be introduced and their effect on the picture demon-
strated. is shown as he lectured to an audience of 300 service technicians.
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New replacement control
helps you provide hi-fi reproduction
at low-volume levels

SENIOR
COMPENTROL"

with level-set

Combination volume control
and Printed Electronic Circuit™

There's nothing else like it for
improving tone performance

Now, Centralab’s new Senior Com-
pentrol with level-set lets your cus-
tomer control bass and treble range
to suit himself — something he
cannot do with an ordinary com-
pensated volume control. A uni-
versal unit, Senior Compentrol
replaces any value without addi-
tional amplification. You install it
easily and quickly — make money
on the job. ]
Be set to cash in on today’s in-
creasing awareness of tonal quali-
ties by your customers. Get several
Senior Compentrols from your
Cen};)ralab distributor — net price,
5

Centralab also has a Junior Com-
pentrol. It is furnished in 14 and 1
meg., plain and switch types, for
use in radio sets (5 or more tubes,
AC or DC), audio amplifiers, or
phono combinations.

Send coupon for 20-page booklet 42~

182 telling the whole Compentrol

story — or Centralab Catalog 28.

g ® *Trodemork

UL DL LU LL L L

CENTRALAB,

A Division of Globe-Union Inc.

910C E. Keefe Avenue, Milwaukee 1, Wisconsin
O Send Catalog 28,
1 Send Compentrol bulletin 42-182,

b P T PP SES—
Company._ ... ..
Address .. ... .

Cityo .

e Zone.......Stale......
8-2054
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New Standard
Guaranteed Tu Brands

FOR THOSE WHO SEEK THE ULTIMATE
IN HIGH FIDELITY CABINETS

Your Music System
Furniture Setting

Housed Within A

Here's a bookcase cabinet that
provides ample room for the
housing of a record changer,
tuner, amplifler and speaker . . .
plus a music library.

MODEL 90: Overall dimensions:
351" H., 48" W_ 16” D. Tuner
compartment: 117 H.,

15" D. Baffle area:

MODEL 91: Similar in size to
Model 90. Contfains adjustable
record shelves in place of
speaker baffle at no  extra
charge.

Finished $] 25* net

29" W,
5 cu f1

Handsomely styled in the finest woods,

both models are available in Mahogany

%[\ E:rch. Natural Birch or Unfinished
irch.

White Birch—Unfinished
$96* net

*Net prices. sliphtly higher West and
South

Precision Manutaclured High Fidelity Cabinets of Chorocter

G &H WOOD PRODUCTS CO. g
75 NORTH 11th STREET, BROOKLYN 11, N.Y.

PIONEERS IN RADIO FURNITURE FOR HIGH FIDELITY EQUIPMENT

AZ . .$0.90 3c45 12.50 726A 12.00
OA3,VR75. 1.10 3E29 11.95 801A .49
AdG . ... .00 3FP7 . 1.75 802 2.95
B2 ..... 1.10 3GP1 . 3.95 BO3 3.95
C3/VR10S .95 3HPT 3.95 BOD4 10.95
03,VR150 8BS 4C27 ._9.50 805 3.25
AT . wpe 1.00 aC28 . .35.00 K07 . 1.65
B23 .... 8.95 4C35 ....19.50 Bt . . 2.90
1824 .... 9.50 4-125A .22.50 812 . . 3.50
B27 ...12.50 4X150A ..27.50 813 . .10.95
D21,5Na. 4.50 sSBP1 .. _4.50 814 ..... 2.95
218 ... 2,50 sc22 .37.50 829 ..... B.95
22 .... 1.25 5FP7 1.95 82298 . 8.95
N23 1.25 1. 8308 . 2.75
N238 3.25 832a ._8.95
N3aa . .78 833a . .27.50
N38 . 1.50 836 .. . 350
N63 . 2.15 B37 . 1.as8
N69 . -69 BG66A . . 1.20
C39 1250 B72A .... 2.95
2C40 . 7.50 884 .. ... 1.25 |
2C51 4.25 5 931lA . 5.50
2D21 . 1.25 954 . .33
2E22 2.75 100TH ... 9.50 955 . .49
956 . .43
957 -4
Py SPECIAL! 338 82
| Vacuum Capacitors as1 . ‘33
14 . 100 .69
CK1 g5
161 .90
162 39
162 .39
a4
05 .
5670 3.50
570 2.95
5718 5.95
5726 2.00
5814 1.75
5844 . 4.50
8012 . 1.95
BO25A . 4.95
9001 da- 1%25
9002 “e .98
2.75 9003 . t.50
Complete line of Receiving Tubes. Thousands of other
types of Yransmitting Yubes. If you don't sce it
WRITE, Prigces subject to change without notice.
Californians add sales tax. Add postage to order.
minimum order—%3.00.
S figure. Adds ten for fach
revolution of snaft in one di- -
rection; subtracts ten for each g |
revolution in npposite diree- -
tion, Size L0V x1" dove- o
tail mounting; lever arm re- i
movable. i
2 =
ONLY 1.25 ®a. FREE! Write fornew
complete Catalog
Quantity Discounts just olf presses.
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ELECTRONICS

pept. R-B
7552 Melrose Ave.
Los Angeles 46,

California

SALES CO.

STOP

CONTROL
NOISE!

Contage o
New & oz. / e
Spray Can i oo
1 $ P 25

CONTAINS AMAZING NEW

PERMA-FILM

% CLEANS! . . . dirt and oxidation im-
mediately on contact.

% LUBRICATES! . . . one drop eliminates
scratch, hum and noise.

% PROTECTS! . . . assures continued top
performance.

Perfeet Conlact Restorer—cleans
& restores volume controls, band
switches, push button assemblies,
electrical contacts. NO NOISE
is not a carbon tet solulion.

2 0z. bot-

tle. Net to Avallable In 8 oz

Sel;’rica- < - bottles and quart
en cans. Nearest dis-

sl .00 tributor—or write

ELECTRONIC CHEMICAL CORP.

813 Communipaw Ave., Jersey City 4, N. J.
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1

Heard opening 1501 on 6.195 with Eng-
lish for Europe, fair level. {Bellington,
N. Y.)

Portugal—Lisbon, 6,374, noted 1700-
1830 with Portuguese news, music.
(Zerosh, Pa.) Overseas Service is now
scheduled 0600-0800, 0945-1200, 15.030;
1230-1530, 11.836, 11.996; 1600-1830,
11.960, 11.996; 1900-2100, 5.976, 6.374,
9.746. (WRH) Heard recently on
9.795A around 1340 parallel 9.740.
(Earnhardt, N. C.; Bellington, N. Y.)

Portuguese India—Radio Goa, 9.610,
now scems to have ‘“The Catholic
Hour” in English daily 1100-1130;
closes down 1230. (Pearce, England)

Portugnese Guinea—CQM, Bissau,
has been reported heard in Sweden
and Belgium testing on 9.380 from 1640
to 1800 closedown. (Radio Sweden)

Reunion—St. Denis is using 4.820,
7.170 in French 2130-2245, 0300-0430,

0900-1330 weekdays, and 2300-0000,
0130-0530, 0900-1330 Sun. (Scheiner,
N. J)

Roumania-—Radio Bucharest, 9.254A,
noted 1447 with news by man and
woman. (Ferguson, N. C.) Heard open-
ing on 9.57 at 1200 preceded by inter-
val signal and a long march sung hy
chorus; then appeared to use Rouman-
ian. Heard with English 2200-2230 to
North America; good level but with
bad QRM at times. (Sayior, Va.; Bel-
lington, N. Y.)

Sao Tome—Radio Clube de Sdao
Tome e Principe, CR3SB, 17.677A, not-
ed Sun. 0700-0800, very weak level in
Portuguese. {Mesquita e Sousa, Por-
tugal) CR5SC, 4.807, heard 1530-1600
closedown. (Miemois, Finland)

South Africa--SABC noted “calling
Africa” elosing 1535 on 11.937; news
1500. (Pearce, England)

Spain—FET1, 7.006, Valladolid, not-
ed 1815 with variety program of mu-
sie; faded out before 1830; all-Spanish;
“Transmite Emisora La Radio Puerto
Santa Maria,” 7.210A, noted 1740 with
varied recordings. (Pearce, England)
Madrid, 9.363, noted with English to
North America 2215-2245A. (Irvine,
Texas, others) And 1800-1840A. (Par-
rish, Ga.; Connelly, O., others) A new
station is Radio Falange de Villunue-
va, 7.015, at 1500-1615; relays news in
Spanish from Madrid at 1600. (WRH)

Sweden—-Radio Sweden, 7.210, noted
1300 with English for Africa. (Pearce,
England) Heard with news 1930 over
6.065. (Roemer, Ky., others)

Switzerland-—-Home Service noted
over HER22, 3.985, at 1645 with music.
Noted opening in English to Great
Britain, Ireland 1345 on 6.055, 9.665.
(Pearce, England) This beam is heard
well 1345-1530 closedown over the
9.665 outlet. (Smits, Minn., others)
The 11.865 outlet noted opening 1015
at good level. (\WWeleh, Mass.) The 9.535
channel is noted 1325 with news in
German. (Saremba, Va.)

Taiwan—“Voice of Free China,”
Taipeh, noted on 11.735 in English 0045
asking for reception reports. (Gillett,
Australia) Taipeh, 9.785, heard with
Western music 0500-0600, good level.
(Balbi, Calif.)

Tungier—Ruadio Africa, 7.193, noted
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with Spanish songs 1700; intermittent
QRM. (Pearce, England) Pan Ameri-
can Radio uses 1178 ke, 7.290 at 0400-
2000 in six languages. (WRH)
Thailand—Radio Thailand, 11.670,
noted 0855 with Home Service relay;
closes 0920. (Pearce, England) With
news 0500-0520, in Overseas Service,
then with program for Thai Forces in
Korea. (Churchill, Calif., others) The
North American transmission on 11.670
at 2315-0015 is audible in Australia.
{ Rudio Australia) This transmission is
seldom if ever heard in North America,
however.
Trieste—British Forces Station,
15.125, is heard in Sweden around 1500.
Trinidud—Radio Trinidad, 6.085,
Port-of-Spain, noted with popular re-
cordings, time checks 0505-0525. (Mor-
ris, Pa.) Lists this outlet at 0500-1700;
3.275 at 0500-2200. (Hardwick, N. Z.)
Vatican—HVJ, 11.685, is coming in
fair to good with English 1000-1015;
and on Tue. only with further Englishk
1030-1045 (to India, Pakistan, Ceylon).
(Miller, Ga., Saylor, Va., others) Noted
closing 0545 on 21.740, very good level;
schedule on this channel seems irregu-
lar. (Gillett, Australia) Noted on
9.646A with English 1315-1330, good
level but with QRM. (Niblack, Ind.)
Venezuela—YVLK, 4.970, Caracas,
Radio Rumbaos, noted closing 2230 with
National Anthem; on Mon., Thurs., at
2230 has "Luz de Luna y Sombras.”
(Kahan, Calif.) YVMF, 4.800, Maracai-
bo, noted 2230 closing with English
and Spanish announcements, says
“Goodnight, God bless you, and very
happy dreams;"” asks for reception re-
ports. (Niblack, Ind.) YVMQ, Radio
Burquisimeto, 4.940, noted 1935 with
heavy QRM. (Hill, Mass.)
Yugoslavia—Radio Yugoslavia is
using 6.100, 7.200 at 1645 with news,
Recently tested on 6.100 at 0400-0800.
(Pearce, England) Heard 2230 with

strong signal in Texas. (Frazier)
* * *

Special DX Broadcast

At press time, tentative arrange-
ments had been made for your short-
wave editor, Ken Boord, to present a
program of Passion Week and Easter
organ melodies, by tape transcription,
in a special DX broadcast dedicated
to short-wave listeners throughout the
world. The program will be aired
over TGNA (“Telling the Good News
Abroad'), the radio voice of the Cen-
tral American Mission, Apartado 601,
Guatemala City, Guatemala, Central
America, at 2315-2345 EST on Satur-
day, April 17 (Easter Sunday, April
18, 0415-0445 GMT), over TGNB, 9.668,
and TGNC, 11.850.

Harold Van Brockhoven, director of
TGNA, airmails that «ll correct recep-
tion reports will be verified by a QSL
card and a mimeographed letter which
tells of the work of TGNA-—sent by
airmail. “We appreciate it when the
listener encloses an IRC,” he says,
“but we will not make this a require-
ment.”

* * *
Press Time Flashes
A station in Arabic noted on 11.720
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the

@1—FREQUENCY
MODULATION (F-M)
The "heart” of TV sound

This essential book gives yon com-
plete training in F-M . . . the subject
so0 frequently neglected in Television
training and whose problems so often
Ustumps”™ service techmicians,  F-M,
of course, is the system used for TV
soundd and on which many other de-
velopments are based. Yun learn all
alout F-M control citenits. receivers,
transmitters, maobile equipment, de-
tectors. amplitnde limiters. antennas,
ete. Clear explanations of F-M test
equipment and how to use it are
invaluable to busy service men. Rook
sold for $5.00 jf bought separately.
Use coupon.

®2—PRACTICAL TV
SERVICING

What to do . .. how to do it

After studying this famous book,
you'll find even the most puzzling TV
servicing problems greatly simplified.
You'll work better, faster—more
profitably ! Actual service case his-
tories make things amazingly clear.
Dozens of (Hustrations and pattern
photos explain details step by step.
You leirn how TV differs from radio,
how receivers aperate and, above all,
how to serviee them properly. Other
subjects include wiring details, com-
ponent repilacement data. testing tips,
fringe arca recention hints. improv-
ing picture lineurkty and dozens of
other vital TV service subjects. Price
£4.00 if bought separately. TUse
coupon,

@3—-PRACTICAL TV
ENGINEERING

Basic training for the
"big money" field
The “know-how’" so clearly pre-
sented in this big 700-page book can
help you targe ¢uickly ahead of the
average student! In particular, it
takes you right into the TV station,
auttines broadeasting problems, shows
how the work is done . . . from cam-
era chainx to lighting . . . from the
cathude ray tube 1o oscilloscopes . . .
from video amplificrs to power sup-
plies . . . from ordinary transmission
and reception to the very latest UNF,
VHF and color television de\‘elup-
ments. lzlenl for general TV training
. a "MUST' for those who hope
to enter the glamorous fleld of tele-
casting. 385 illustrations. Price §7.50
separately.

RAIN¢#+TELEVISION

in 3 easy steps!

Learn more fo
earn more!

oNLy
31550

tor the complete
troining {all 3 books)

5 Months
to Pay!

famous RINEHART TV LIBRARY
v

RECEIVERS...TRANSMITTERS...
FM ... COLOR and dozens of
other subjects

Good training for television doesn’t need to cost you a lot
of money!

These 3 great books mnke it easy for you to study to get
ahead in this tast-grewing industry . . . at abselute minimum
cost. No lessons 1o wait for! No wasted time!

The HRinehart TV Library is not a ‘‘series’” or course
containing a fot of costiy or unnecessary material in which
you are nat interested. FEach book is an authentic., complete
and Intensely practical guide to a different phase of teievision
and related training. Add all 3 together and you have au
braad, specialized knowledge that can help fit yon for any
one of a number of good-fiay johs . . . from FM and television
service to work as a TV broadcast station technician. camera
operator, sales engineer, etc. They’'re easy to understand
and up- -to-date . ., . even to acquainting you with the latest

ts and problems in COLOR TELEVISION trans-
mlsslon and reception.

SAVE $1 ... pay as you learn

There's no need to send any money. Yeou don’t even pay
the postmian when the books arrive. Read them tor to days
. then make a worthwhile cash saving if you decide to
buy! Rought singly, these books cost $16.50. Under our
special offer tar all 3 you save $1—and have 5 months to
pay besides.

You can’t lose on this offer!

10 -DAY FREE TRIAL

Dept. RN-34, RINEHART & COMPANY, Inc.
232 Moadison Ave., New York 16, N. Y.

SAVE %1 . . . ORDER COMPLETE SET!

0 Send me the RINKHART TELEVISION LIBRARY iall 3 bnoks)
for 10:NAY FHEE TRIAL. If not what I want. T will return
them posipaid at the end of | days aml owe you hothing,
11 1 keep lhe books, 1 will then mail $3.50 as my first payment
and send You $:3 a month thereatier for Iour months unllt lho
special Price of $15,30 s naid. (Outside U.S.A, Price $16
only—same 10-day return Priviiege.)

TO ORDER BOOKS SINGLY

% for books checked: or O sena C.0.D.
and I will pay Postman, In elther case, I mayv return books
pestpaid In 10 davs and yYou Ruaranice to refund my money.
O FREQUENCY MODULATION PRACTICAL TV SElVlClNG
$5.00 {$5.50 outside U.5.A,) 4 ($4.50 outside U.S

cash

O Enclosed finu]
1

DPRACTI%AL TELEVISION ENGINEERING

0 ($8.00 outside U.5.A.)
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HARVEY

The House of Audio

The New Model 70-RT

FISHER

FM-AM TUNER
with Preamp-Equalizer,
Tone and Loudness Controls

The Fisher Model 70-RT is a complete, self-con.
toined high fidelity front.end system. Not only
does it provide the means for the finest reception
of bath FM and AM radio broodcasts_but embadies
the necessory preomplificalion for use with high
quolity mognetic phono pickups. The equalizer
conirol with 4 ting positi bi
matching to the chorocteristics of oll record types.
Frequency response: 20 to 20,000 cycles 1 db.
Other feotures include: Vorioble AFC Control
Switch, Brood ond Sharp AM Auxiliory Input. Con-
tinvously vorioble Boss ond Treble controls permit
up to 15 db boost or attenvation at 50 end 10,000

cycles respectively. $1 84_50

Compiele with tubes
THE
new REL

Precedent
FM TUNER

Unquestionably the finest FM tuner ever made.
This successer to the fomous 6468 incorporotes
every important advonce developed in the art of
FM reception. Sensitivity is 2 microvolts for better
thon 40db guieting. Frequency response is 30 to
40,000 cycles *+1db. Waveform distortion is less
thon .5% for 100% modvulation. Provides 2-volt
oulput to high impedonce, ond ,2 valts to 600
ohms,. Front panel includes slide-rulte diol, tuning
meter, signal strength meter, tuning control, radio
freauency and owdio goin controls, ond power
switch. Power supply is self-contoined. Supplied
complete with tubes.

Chassis only for custom instollotions) $325.00
Relay Rack Model ... ... 335.00

Cabinet Model
(Mchogeny, Walnut or Blonde)

3460.00
THE

nw CORONATION

30-WATT
SUPRA
LINEAR

AMPLIFIER

An odvanced version of the Williomson with sev.
eral importont circuit modifications. Through the
vse of matched, high-quolity components, and on
outpul transformer, speciolly designed ond wound
for the unit, the Coronotion hos ochieved un-
usually fine performance.

Frequency Response: 10 lo 100.000 cvclest tdb,
Power Response:20 to 20,000 cycles == ,25db. In-
termodulation Distortion is less thon .15%, and
Harmonic Distortion less than 1%, of 13 wotls,
Class A.1 operation. Power supply is self-con-
toined, with outlet for furnishing power to o pre-
omp vnit. Uses KT-66 ovtput tubes.

Moy be operated from tuner, preamp, high-level
pickup, tope recaorder, or other sound source. Op-
earates any speaker system, 8.16 ohms. Hum ond
noise level is 96db below full outpul. Dimensions:

15 x 4% x 74 inches. $92.50

Complete with tubes
Anywhere in the world —
order by mail direct from Horvey, Enclose

ostimated shipping charge, Excess will be
refunded.

NOTE: Prices Net, F.O.B., N.Y.C.
Subject to change without notice,

r
Harvey

INC.

RADID COMPANY,
103 W, 4308 S, MY 34 MY, + JU 2oasog

132

around 0930 with Eastern-type music
is believed to be ZJM7, Limassol, Cyp-
rus. (Ferguson, N. C.) Radio Cultura,
6.165A, Sao Paulo, Brazil, noted with
English around 2310 and 2325; asked
for reports. (Niblack, Ind.}) Indonesian
Air Force Station, Djakarta, 11.945A,
heard opening 0425 with plane sounds,
followed by American musical pro-
gram; signs off 1030.

The Japanese Short Wave Club, Box
29, Sendai, Japan, is eager to increase
its membership throughout the world;
its monthly bulletin is all-English;
details can be had by writing direct to
the club. Miller, Ga., reports AFRS
relay station in Puerto Rico heard on
7.800A with news 1800. At press time,
Pearce, England, noted that Radio
Beirut, 8.036, Lebanon, appeared to
have dropped its Englisii session 1000-
1100; was using Arabic then.

Radio France-Asie, Saigon, Indo-
China (Vietnam), noted moved from
6.225 to 6.17. (Balbi, Calif., Gillett,
Australia, others) Latest schedules list
English for India, Asia on 7.230, 1830-
1900; 11.935, 2030-2045; 11.935, 0900-
1115; and with new “French by Ra-
dio” session to Australia on 15.430 on
Tue., Thur.,, Fri, 0345-0400, to India,
Southeast Asia on 11.935 on Sun.,
Wed., Fri, 1045-1100. (Catch, Eng-

land) Radio Tirana, 7.850, Albania,
now has English 1400, 1700 (WRH)

At press time, “Deutsche Welle,”
Cologne, Germany, was scheduled 0530-
0830 to Far East, 11.795, 15.275; 0930-
1230 to Near East, 7.290, 11.795; 1300-
1600 to Africa, 7.290, 11.795; 1700-2000
to South America, 2030-2330 to North
America, 5.980, 7.290. f{WRH) Press
dispatches from South Korea indicate
that Radio Pusan was destroyed by
fire. Operated on 7.935A. Back on the
air? (NNRC) English news is sched-
uled from AIR, India, 1930-1940, 9.755,
7.170; 2310-2320, 15.130, 11.870; 0235-
0245, 17.740, 15.380; 0835-0845, 11.790,
9.565; 1045-1055, 15.210, 11.790.

Saudi-Arabia plans to have its new
100 kw. transmitter completely in-
stalled by the end of 1954; then will
use Turkish, Englisi, other languages
in addition to Arabic. (Scheiner, N. J.)
TGNA, 5.952, TGNB, 9.668, are used
for English 2200-23435; asks for recep-
tion reports to Box 601, Guatemala
City. (Cook, Calif.)

Acknowledgment

Thanks for the fine reports, fellows!
Keep them coming to Kenneth R,
Boord, 948 Stewartstown Road, Mor-
gantown, West Virginia, USA. Good
listening! =« = - = = = = = = = - K. R. B.

The frequency of the video carrier =

NEW TV STATIONS ON THE AIR

(As of February 25, 1954)

The following new stations bring the lists published in previous issues up to date.

STATE, CITY STATION CHANNEL
Arkansas

Little Rock KARK.TV 4
California

San Francisco KSAN-TV 32
Florida

Fort Myers WINK.TV 11

Jacksonville WJHP-TV 36
Georgia

Augusta WRDW-TV 12
Idaho

Boise KBOI-TV 2
Minois

Harrisburg WSIL-TV 22
Michigan

East Lansing WKAR-TVt 60

Saginaw WNEM-TV [
Minnesota

Duluth-Superior WDSM-TV 6
Mississippi

Meridian WCOC-TV 30
New Hampshire

Manchester WMUR-TV 9
New York

Schenectady WTRI TV 35
North Carolina

Wilmington WMFD-TV 6
South Carolina

Anderson WAIM-TV 40
Utah

Salt Liake City KUTV 2
Virginia

Danville WBTM-TV 24
Wyoming

Cheyenne KFBC-TV §
Alaska

Anchorage KTVA 11
Canada

Montreal CBMT 6

Vancouver, B. C. CBUT 2

WJIDT-TV, channel 3, Jackson, Missiasippi, has changed its call letters to WLBT-TV.

*From Station CP application, }Educational, Michigan State College.
1,25 4+ channel lower freq. limit. Total
number of TV stations now on the air in U. S.: 369 (131 of which are u.h.f.}.

PREQUINCY | o 0ES, vibEe,
(IN MC.) (IN FT.) (IN KW.)
66-72 14.61 100

§78-584 1.7 81
198.204 4.93 12
602-608 1.63 120
204-210 4.79 117
54-60 17.8 16.5
518-.524 1.9 10.5
= S
82-88 11.8 100
666.572 1.73 251
186-192 5.25 112
§96-602 1.65 262
82-88 11.8 §3.7
626-632 1.87 166.6
§4.60 17.8 21.5
§30-536 1.85 22.5
76-82 12.74 5.2
198-204 4.93 3.22
82.88 11.8 43.8
54-60 17.8 2.8
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WRITE TODAY!
Get Latest Issue
Just Off The Press!

PACKED BULLETIN
IN THE MAILS!

BARGAINS FROM “WHOLESALE RADIO"
FREE!

THE HOTTEST VALUE-

All
thgghien and
nuni bow. A
all-weather
included. M

UHF3S with _Corner

bre-assembtled.

UHF.6 BOW

Equa, TO 575 Motorized Stop Fiddlin® With Your Indoor Antenna!!!
TV Aerial sstems UHF/VHF DIRECTRONIC
°$ Ly INDOOR TV ANTENNA
360 UPER DIREGTRONIG Filck of heam sclector switch electronically ro.
Eleefranicully Rotates in All Directions i tales antenna for clearest nicture on any channel
instantly, Equal t0 outdoor anten in metrohml
. V'":“U"F CHANNELS 2-33 1an areas. E:hnnnelsu?( ‘:(: g; e ‘ée "95
x¢lusive Snyder Model 3D 4 4 e
Engineering and $2495 Lots 5495 Lots. 5335 Ln!s 5340
design cuts costs to each ot 6 " %ach cach
Py ful, 24
r:;::«;n‘;r nnlenﬁ"!':";:mélcilrlonlc |Ily
l‘_x.-llm‘ 0 any  Lransmnitier !
Er‘"mclm. M S L SNYDER BROAD BAND YAGIS
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WITH GPOSITION DINECTIONIC ® Higher Gain Than - ?
BEAM s ECTO. _100° TUBULAIL Conventional Yagis
Fl-X HLE. UNIVERSAL U |
gl ,\\u-q Order  Snyeder  model . ® For Fringe and
H Ultra Fringe Il
ALL CHANNEL UHF | win st oo for (hp6
sharp, brigl i 08, E - r
tensil -'l'u"' nll':millum cle- €h. 2 thru 6 59.95
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Refiector . . . 53'49
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P S F. G. Q

present luner.
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Just Out .
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| Television

Sorvicig Information

This newest giant volume of the
Supreme TV Manuals covers 1958
factory data on all Podular televi-
sion sets of all makes. There nre
explnnations of pew cireuils, 192
nages of alignment procedure, test
patterns, response cuwrves, nages of
wiveforms, voltage charts. service
hints. protuction changes. and dozens
of dowble-spread circuit dingramas.
Manual-gsiyle hinding (opeus 53
flar), Bpecial price. only. ..

Hear SUPREME1954 TV Manval

FULL YEAR'S TV MATERIAL IN A GIANT VOLUME — $3

COVERS ALL POPULAR SETS

This new Swuprente 1954 TV manual
has all the required service materlal on
every popular television set of every im-
portant manufacturer. Here is helpful,
practieal, factory-prepared data that wlll
really make TV servicing and adjust-
ment easy for you. More pages, more
diagrams. more service data per dollar
of cost. This new glant TV manual and
previous volumes for other years have
complete elreuits, alignment faets, test
patterns, response curves, service hints,
recommended chanhges, voltage charts.
waveforms, and many double-page dia-
gram blueprints, Here is your TV service
material to help you do more expert
work quicker: and priced at only $3 and
£2 per manual covering a whole year of
material. See coupon below for complete
list of all eight TV volumes, from 1947
to 1954, and the 19533 UHF Converters
manual, Order for a 10-day trial.

Newes?

1953

RADIO
|)| \CGRAMSE

MARCH, 1954

Supreme Puélicahons

Available from Leading Parts Jobbers

%
-

RADIO DIAGRAMS :

REPL. CASCODE TV TUNER

Avatlalve for Smmmnl Coil tuncrs. ‘.ncc

ete. stamped on eaen s(nip of your

”
ARD COIL EROM THE

Series TV=-2000 For High Profit Replacement SPRAGUE KT-1 KWIK-TEST
llns lulve compliment  of G4
one_andconv. and. . onQT $ 95 CAPACITOR CHECKER
1‘.:§f.;'c‘§’.’r1'i'r a:’:{_’c“'{)cs‘:ﬁum_lﬁr Turns trouble:shooling hours Into sec-
for !DIIL‘Mng 1 onds. Checks condgnsers for opens.

o ".';{:E“ B e shorts. Intermitionts. RIGHT IN THE
M-T52 rnlp '|h!~|‘i‘l}I‘I|i|\ (ﬂ‘alllt'l - I CIHCUIT. Checks bypass. coupling or

alle separalely a to 20 me. dabtable filters 30 mmi. to 2000 mf. cven

w UIiF. Shaft length 4 “ overall, * y = L

xmu'rsz Tn:\p Ass"EMgLV" si.1a when In parallel with resistor. A must

for prefitable

ated 1
TV receivers

ictter =uch as

$7.50

AMAZING BARGAIN OFFER

The 1454 TV Manual is another amazing
value offered by Supreme Publications. This
mammoth television servicing manual at
only $3. or the TV manuals for previous
years for only $3 and s$2 each, are super
bargains and defy competition. There is
nothing else like them. Each manual i8 a
virtual treatise on practical television re
pairs. By normal standards. each such
large manual packed as it is with practical
facts, hundreds of illustrations, diagrams.
¢harts. photofraphs. and exnpensive extra-
large blueprints, should sell for $10—but
as SUPREME special values thev are priced
at $3 and $2 each. Only a publisher who
sold over one million TV and radio manu-
als can offer such bargains based on tre-
mendous volume-sales. Be readv to repair
any TV set bv having in Your shop all
Television Manuals listed in eoupon. Or try
the new 1931 TV Manual to see what an
amazing bargain you get for only $3. Send
no-risk trial coupon.

NOW! TEST CONDENSERS
WITHOUT REMOVING THEM

CIRCUIT!

servicing of

$34.50

LESALE RADIO PARTS CO., Inc.

311 W, BAI.. IMORE ST.. BALTIMORE 1, MD.

Fhe rebalr and adinst
ment of sets iS really siniple
with Supreme TV sernice
manuals.  bEvery set is co

in a practical manner
that wilt gimplify trouble-
shooting and repair. This ig
the helb you need to fincd

toughest fanlts In a jiry,
Each §3 volume covers a
‘TllOlF year ol muterial. e

. buy Supreme Manuals
onh once each vear Instead
of spending dollars  every
teeek for no! needed (lata.

NO-RISK TRIAL ORDER COUPON

Here is vour complete source ol all
needed KA DIO diakrams and service data
Covers everathing I ~Eorecent radio,
0 pie-vwar I-timers: home radios. auto

- combinarion, changers, amd port

senxzational alues.  Xtill sotl at
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narts 1ists, enltage values. trimmers, diai 0 195¢ Manual ‘Sz 50 D L9=2bvelevislon Nananl; (83
::nilnulnu. and helpful rwrlc-(‘ hints. Al 0 1949 Radio 1950 Velevision Manual. $3.
voliumes are large in size. RU&xI11 inelhes 1948 TV, 3. 1
|ahm|r1 192 pages, Nee c;mmm at lrh.lu for a g :;:l_‘ 2 PRICED 'D ’ a
K 4
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[ 1926.1938 Manual. 52.50
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O Latest 1953 Manual. s2.50 | " 11"
| [0 New 1954 Television Serviclng Manual. only. .

] Master INDEX only 25¢

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL.

Diagmm Manuals | Send TV mamuals checked
Satisfaction muaranteed
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AIREX'S 1954 Co-Channel
630 FA-2A Acmitrons oot sy atom
READY FOR COLOR CONVYERTER

- 3 MONTHS
RMA
GUAR.
ON ALL
PARTS

i
Tube *
Mounting e
Brackets Mir. Lie.
$6.50 by R.C.A.

CHECK THESE EXCI.USIVE FEATURES

® |0 WATT push-pull audio output. Frequency
range from 40 to 12,000 cycles e 3 position
fringe area switch ® Delayed pated AGC
system ® Standard Coil Cascode Tuner pre-
vents radiation e Retrace Blanking Circuit
allows you to raise the brightness without the
annoying vertical cetrace lines » Heavy duty
front focus control ® Automatic gain control
potentiometer ailows you to adjust the threshold
sensitivity as low as 4 microvolts & still keep
the full 4 MC band width ® Improved sync am-
plifer ® Improved automatic brightness con-
troi ® Set aligned for 21.9 MC. New Ham band
will not interfere o Improved fused high voit-
age power supply gives full 14.5 KV under load.
Will handle all picture tubes up to 24 inch
round with full sweep ® Improved video am.
plifier has a gain of 40 e Ali moulded plastic
condensers give long life & trouble-free opera-
tion ® Easily adapted to new UHF statlons in
2 minutes by just changing a strip in the tuner
¢ Extra heavy duty power transformer with
large safety factor ® GCB6 tubes in Video IF
to give full gain ® Extra filtering in power
supply for hum & ripple-free operation e
Phono Connection & switch on chassis allows
you to play your phonograph or tuner through
the bollt-in 10 wate hi.fidelity amplifer ® Ex-
tra heavy duty focus coil, which runs cool ®
Full focus cosine yoke.

THE ONLY CHASSIS WITH 10 WATT
PUSH-PULL AUDIO OUTPUT AT
Fed. Tax

included 16 g u:rlm ct.rlchﬂlh

Complete with 12”7 ROLA Hi-Fi Speaker
With UHF 83 Channel Converter—$211.90
Detailed Service Monuol & Schematic—$1

COMBINATION SAVING! UG Gl

s 5 Bleiare Tipals 24

® Mah. Consolette Cabinet r'd "'

With mask, €lass, tuiube mig brackets FOR THE 3 UNITS

630 CHASSIS
v PIB;I}IPEE FOR 24" & 27" RECT.
OPER
StanlEBlEndl. Factory PRICE ... 518995

New. Guar. 1 year. Not push pul\ audio

D 20v Tuve. ..l 33488 TV GOLD
e 217 Tuhe..... $39.99 PLASTIC MASKS

e 24" Tube Round

Guar. 6 Mos.).$79.98
e 24” Rect. ....559.95
e 27" Tube Rect. $79.98
o RIn% and Sleeve

for 24" Round.$ 7.30 534 95]
BARGAIN CABINET BUY

Beautiful h cut
!.‘.‘:..3’8..5.‘"2“..35":.'.,'.’.;..3.‘;"' i $40.95
In Biand, By R R $59.93

Send for eemplﬂe cabinet brochure

FREE—New TV—HIi-Fi PARTS CATALOG

630 UHF
converter

All merchandise brand new, factory fresh, guaranteed.
Mall & phone orders filled upon recelpt of certlfied
check or money order for $23 as deposit on TV chas-
sis. 200% on other items., Balance C.0.D.. F.0O.B
factory N. Y. Prices & ification b to chang:
without notice. NO FED. TAXES TO PAY,

AIREX RADIO CORP.

St N. Y. 7

nrlmnrcy 1~92‘5
MAIL ORDER: 400 Lafayette St,, N, Y. 3
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A FEEDBACK
LOUDNESS CONTROL

By RAY C. WILLIAMS
Biophysics Dept., Medical College of Va.

A low output impedance as well as
high- and low-frequency compensation

characterize this compact control.

LOUDNESS controls which compen-
sate for physiological characteris-
tics of the human ear, as shown by
the Fletcher-Munson curves, are con-
sidered a “must” by most high-fidelity
enthusiasts.

Such a control should have the fol-
lowing features: simplicity, compensa-
tion for both high and low frequen-
cies, constant mid-frequency gain
when compensation is switched in or
out, continuous variability, and low
output impedance. A loudness control
which incorporates all of these fea-
tures is shown in Fig. 1.

The basic circuit consists of a two-I

stage resistance-coupled amplifier
with cathode-follower output. A feed-
back loop consisting of Ci, Rs, R., and

Fig. 1. Diagram of feedback loudness control.

RO

e ! —Le? +250v
Ioreg Zno T

12AU7  ¢+—Te—cs s 6C4
vi —_

VAW
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= o
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1 [}
S
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R,*—300.000 ohm linear-taper pot
Re®*—3000 ohm linear-taper pot
Ry*—250,000 ohm audio-taper pot
R,—3300 ohm, V5 w». res.
Ry—1000 ohm, V3 w. wirewound res.
Rs. R\—47.,000 ohm, Y3 w. ves.
R—470,000 ohm, V5 w. res.
R.,—1000 ohm, V3 w. res.
R0y Ry—4700 ohm, V5 w. res.
Ry»—27,000 ohm, V> w, res.
Cy, Cr—.05 uid., 400 v. cond.
Ci, C—20 pufd., 450 v. elec. cond.
C,—20, nid., 130 v. elec. cond.
Cs—.1 pld 600 v. cond.
Ce—350 pfd., 25 ». elec. cond.
Ci—.23 pfd., 400 v. cond.
Co—.01 pfd. ceramic cond. (shunt for C,)
§,—D.p.d.a. switch
Vi —12A4AU7 tube
V.—6C4 tube

* All three pots ganged into a single unit.
Sce text.
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COLUMBIA
will never be undersold!

12 V. 25 AMP DEI.CO-R:MY MOBILE

GENERA

Fair, used Never bLeforg sold at this

cond.
aensationally low prlee.
Stock upt

R-S4/APR-4 COMPLETE UHF IECIDVIR With
tuning unlts—TN.18, 17, 18, 19, 54. Freq. 38
4,000 MC. Like New., Guaranteed. .$1,230.00

SCR-518 UHF ELECTRONIC AB\()I UTE ALTIMETER.

Terr(ﬂc for con\erllon to 420 MC and citizen’s bands.
ter. er, inilicator, puwer

Blllml\ Mntrﬂl linvee, pables  with plugs, mounts.

¢t¢, Less tubes. BRAND NEW. With sche- l

matic. Never before priced so low. ONLY 9 95

WARD-LEONARD RHEOSTAT. 12.5 ollmu

f00 V. Maximum. Exeel. cond. ., -

IO lmps

RADAR CONTROL BOX

Cm&nluu of one 0-23 ma. 214 |

n. round meter
NEW.

raft of miscellaneGus parts,
.. $5.50

Has 400 cycle varlac
NEW & V, FILTEHRED CAH’I‘%R MOBILE POWER SUP.

SPECIAL SALE PRICE

PL Y.Y Ouwut 350 V. 150 mlls, SPE(‘IAL

............... .$14.80
13 “'Tail lnd Chlrle o TRANSCEIV!

420 MC UIIF 5 stages of 30 N y C. IF nmnllﬂer“(‘nm-

plele with RF &GIF nctlon & schematic less tubes

dynamotor,
MINIA‘IUIU'_ ¢ Vv, l‘T (.l"l 1 BATTI-H\
rev. DC maotor, F.B. fr\ R’C npoat.
Battery less motor..$1.49 With motor.
SLASH PRICE 'I'UBE BUYSI

SBP4...%2. 95 BAK
6sN7... .78 G 01 ‘e .82 az"... 733
MC., Witk

ARR-1 RECEIVER: For conversion to 220
achemlne“ See J.(r;“v:!: Radio News for eunver!msns
PE104 gtmu-ron SUPPLY. 'Part of BC-634,

12 vV, input, Oumul pnlltlve 8, 14
Ind 84 VDCu Mnllvu‘ 1.4, 8, 12, 51 DC."Nesv

Wwith spare par cla . Cie oo
'"th“ 0-25 ma. 2” rd, Weston New Down tn
METER:

Ne:

METER

New

WESTERN ELECTRIC METER: lnn L loo n:-le

0+1 ma. each side of zero, 3~

rd, 3.95
PUAL METER INDICATOR: Haa 2 lndlvlltunl

—210 microampere movement. Makes ter-
rific “'5'* meter or field-strength meter
Dim.: 31ax3 In. New, ., ..... .. ... $3,
0-1 MIL METER, 2~ nlﬂel “type. "New boxed
EaCh soivercecisssssancnsceya, .$3.9

HS§-33 LOW IMPEDANCE HEADSKTS.
SOUND POWERED HANDSETS

Brand new, El.

PER PAIR .
SCR-183 12 v, IE VER In TRANSMITTER! Covel‘l
aircraft, marine and ham bands with proper coil. Has
2 coils, 2 control boxes, tuning head. flex cable, rack
and shock mount! Plus 12 V. Dyhamotar! Indlvldual
parts worith $235.38 Appmx. 25w,

2.95

COND, Plus schematla
NEW LOW PRICE
ARC-5 OR 274-N TRANSMITTERS
All prestested gunrln
i SI’ gos

7 50
6 .95
14.50

Used...$1.99
....’IO 9s
. t1Y

output.

H7 mes. Wllh tubes i
W0 With tuhes

=&#2/ARC.3 VHF TI'IANSMITTER. " For
C.ALP, WIlh tubes 1aG-Fn0 MU, (‘r\s
tal control . 24.%0

ARC-5 OR 274-N RECEIVERS
:qulpnd with Twning KHDBl

tube,
BC-4'§¢8 2"4 V Mudulalor. Leu dyna-
motor.
12 V. comvuno “RECEIVER DYNAMO:

TOR.
Plus .lll Accessories Necded for Above.
Conversion dope available on request.

Write Today—and ask for
FREE CATALOGUE!

AN orders F.0,0. Los Anoaln 25%p deposit required.
All items subject to pr Note New Address.
Dealer Inquir ‘Invited,

COLUMBIA ELECTRONIC SALES
2251.53 W. Washindton Blvd., Los Angefes 18, Calif.
Come in and visit ‘:‘::..:5:’.'..';:’,’-%" centratly located

| ’AMAszT!

FOR RADIQ ANO TELEVISION
With this Instrument, you
can analyze every circuit;
test any tube or condens-
or; and make continuity

.| tests to find faulty parts,
It takes the puzzle out of
TV, shows you everything
you need to know to 3

. TROUBLE-SHOOT any radio or TV set. Custom

| built on production line, Free information.

'I'. TELE-DIAGNOSIS CO.

THE HOME OF FINE INSTRUMENTS j

ork

TA_ 195 west 72nd Street  New York 23, New Y

'\.‘_‘._ _--__. - —_—
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C., is connecied between the cathode-
follower output and the cathode of the
input stage. C,is a 20 pfd., 150 v. elec-
trolytic shunted by a .01 pfd. ceramic
condenser and is used for d.c. blocking
only. C.-R. give low-frequency com-
pensation and when shunted by C,-E:
compensates for the high frequencies.
The control element is a three-gang
potentiometer and is made of the IRC
type Q" and multisections having the
values indicated in the parts list.
When the control element is at the
maximum clockwise position, C: is
shorted by R. making the feedback
loop resistive. Shunt condenser C, is
in series with R. and has little or no
effect, the result being a two-stage
amplifier having a flat frequency re-
sponse. When the control element is
turned counterclockwise, the react-
ance of C: becomes increasingly large
at frequencies downward froma 1500
cycles. C, becomes an increasingly ef-
fective shunt at frequencies upward
from 1500 cycles. The reduction of the
feedback fraction at the low and high
frequency ends, with the mid-fre-
quency fraction remaining constant,
results in a marked increase in gain
at the low and high frequency ends of
the spectrum. Obviously, varying de-
grees of compensation will be obtained
when the control element is turned
between these two extremes. Switch S,

simply shorts C.-R; and opens the cir- |

cuit of the shunt condenser C, to make
the feedback loop resistive, resulting
in a flat amplifier.

In the maximum counterclockwise
position the gain at 1500 cps is 14 db;
at 30 cps is 38 dh.; and at 15 kc. is
26 db. In the maximum clockwise po-
sition the gain from 30 to 15,000 cps
is 14 db.

This loudness control can be incor-
porated into new or existing equip-
ment or built as a separate unit. All
grounds should be tied to a common
point and the plate supply voltage
should be well filtered. 30

REPAIRING TUNING SLUGS
By CHARLES ERWIN COHN

HE screw slois on the tnning sevews of

slug-tuned coils are not usually very
strong, and sometimes one of the nibs
breaks off, making 1he slot uscless. This
most often happens when the slug turns
hard, and a repair must be made to en-
able convenient tuning.

This ean be casily done by first break-
ing off the other nib with a pliers and
smoothing the end of the screw with a
file. After that, a hex nut of the proper
size is screwed on so that its surface is
flush with the end of the serew, and
solder is flowed on the end to hold the
nut seeurely. Then the coil ean be tuned
with a socket wrench or “Spintite.” 30—

Method for salvaging tuning slugs.

NIB BROKEN 07 SOLDER ON TOP

HEX NUT

BEFORE AFTER

MARCH, 1954

HEADSET
SALE!

HS-33............... $4.50 each
............... $4.00 each

PLUG PL68 WESTERN ELECTRIC
ONCORD ............. 50c each
BRAND NEW

TALLEN CO., Inc., Dept. RN
o 159 Carlton Avenue, Brooklyn 5, New York ¢
(AN EENNNNNNENNNNENNENNRENHNN )
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x
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| Radio engineering is a_ biz field.

RADID ELLERN 2T HONTHS

There’s room fo1 You
in {1—If you're ¥ood. Ger (ist-ciass training at Indjana
Tech. Intensive. specialized course. including strong
basis in mathematics and electrical enzlneermg. ad-
vanced radio theory and desigd. television. electronies.
Modern lahoratories. Low rale. Also B.S. DEGREE
IN 22 MONTHS in aeronautieal. Chemical. Clrll. Llee-
trical snd Mechanical Engineering. 1. Government
approved. Enter March. June. September. December.
You can earn part of your expenses rizbt here in Fort
Wasne while you are studying.

INDIANA TECHNICAL COLLEGE

934 E. Washingten Bivd.. Fort Wayne 2. Indiana

I’lease send me free information on B.S. Engineering

Degree in 27 months as checked.
[ Radic.Television

[ Aeronautical
O Civil [ Mechanical i

1 Electrical
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15or 12 in.
Bass Reflex Cabinet

hfally

at moderate cost

Every essential for superb tone—14"
wood sides, 14’/ acoustic lining, 4.3 cu. ft.
capacity, heavy construction (wt. 31 lbs).
But moderate cost with leatherette
covered sides. Hand rubbed solid mahogany
or blonde hardwood around front adds
genuine richness. Compare it with any
other and see for yourself. Only $45.00
net (slightly higher west of Rockies).

Send for FREE Folder

*By makers of famous TV Tube Caddy®

PRODUCTS COMPANY
210 MAIN STREET o GENOA, ILLINOIS
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'NEW TV PRODUCTS

on the Market_______..._._._.

U.H.F. GENERATOR
Industrial Television, Inc., 369 Lex-
ington Ave, Clifton, N. J., is now

offering a u.h.f. television generator
which is designed to speed u.h.f. set
installation and service and provide

R :

the required u.h.f. signal in locations
where u.h.f, stations are not in opera-
tion.

The IT-130R uses the signal from
a v.hf. station and translates it to a
u.h.f. signal on any channel. In using
the equipment to demonstrate u.h.f. re-
ceivers when the signal is not avail-
able, it will permit customers to com-
pare receiver sensitivity, ease of tun-
ing, channel designation display,
switching methods, etc.

Complete technical details on the
IT-130R are available from the com-
pany on request.

NEW ANTENNAS

Channel Master Corporation, Ellen-
ville, N. Y,, has developed a new u.h.f.
corner reflector, the Model 409. The
new unit features optional 2-way
mounting which permits the reflector
to be mounted either behind or in front
of the mast, depending on installation
conditions.

Falcon Electronics Company of
Quincy, Illinois, is now offering a new
and improved version of the yagi for
all-v.h.f. band use. The “88” has 5
elements on the low channels, 4 on the
highs, and combines the best features
of the conical with the high gain and
sharp directivity of the yagi. Com-
plete details are available on request.

JFD Manufacturing Co., Inc., 6101
Sixteenth Ave., Brooklyn 4, N. Y., has
added two antennas to its u.h.f. line.
The “Golden Rig"” corner reflector is
designed for fringe reception of chan-
nels 14 to 83. It is braced four ways
to eliminate ghost-producing vibration.
The second antenna is the UHF312
“Ultra Yagi” which has been designed
for deep-fringe reception of single
u.h.f. channels. The company will
supply additional details on either of
these antennas on request.

Technical Appliance Corporation of
Sherburne, N. Y., is in production on

www americanradiohistorv com

a high-gain, all-channel colinear yagi
for v.h.f. Tradenamed the “Trapper,”
it incorporates newly-developed phas-
ing elements which multiply the effec-
tiveness of the driven elements on
high-band channels, according to the
company. The antenna comes com-
pletely assembled.

HIGH-VOLTAGE CONTROL

Clarostut Mfg. Co., Inc. of Dover,
N. H., is now offering a new high-
voltage, high-resistance, composition-
element control, the Series 51.

Used to control voltage for electro-
static-focus television picture tubes,
the Series 51 can be used with three-
gun tubes in color television.

Housed in a low-loss phenolic case
with a phenolic disc back that sep-
arates the terminals for maximum in-
sulation, the control withstands 10,000
volts d.c. breakdown test between ter-
minals and mounting bushing. It meas-
ures 2” in diameter by %" deep. It is
available in resistance values from
5000 ohms to 50 megohms linear and
is rated at 1 watt,

Additional information is available
in the company’s Engineering Bulletin
No. 119, which will be forwarded on
request,

TV TEST EQUIPMENT

The Hickok Electrical Instrument
Company, 10524 Dupont Ave., Cleve-
land 8, Ohio is currently introducing a
series of test instruments designed to
facilitate television servicing.

Among the new equipment is the
Model 697 u.h.f. sweep alignment gen-
erator which provides fundamental
output on all channels from 14 to 83.
The generator features a piston-type
attenuator which meets the most criti-
cal requirements for accurate attenua-
tion. It provides minimum loading ef-
fects of u.h.f. circuits under alignment.

Technical details on this equipment are
contained in Form 697 available on
request.

The company is also introducing the
Model 690 u.h.f.-v.h.f. marker gener-
ator which covers frequencies from

RADIO & TELEVISION NEWS
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4.25 to over 225 mc. on fundamentals
with a .25-volt r.f. output. It provides
dual markers with any TV sweep gen-
erator.

The third item of equipment is the
Model 691 heterodyned marker adder
which is designed to be used with any
sweep marker equipment that has an
output of 50,000 microvolts or more.
The Model 691 provides a marker vis-
ible at all times and will not change in
amplitude or distort the response curve
in any way.

BOGEN BOOSTER
David Bogen Co., Inc., 29 Ninth Ave-
nue, New York 14, N. Y., has intro-
duced a new u.h.f. television booster,
the Model UHB.
According to the company, the new
booster increases the reception range

for TV sets operating on channels 14
to 83 inclusive. A gain of 13% db is
obtainable at the lower frequencies
while 8 db gain is available at the high
end. The noise figure is 11 db at the
low-frequency end and 15 db at the
high end.

The Model UHB is housed in a com-
pact case which has a vernier-type dial
with a pointer behind a screened glass
faceplatc. A single knob controls the
operation of the booster which is auto-
matically turned on and off by the set
by means of a thermal-type relay.

A data sheet covering this booster is
available from the company.

COMPONENTS FOR COLCR

The Tube Department of Radio Cor-
poration of dmerica, Harrison, N. J.
has announced that electronic com-
ponents for color TV will be available
in production quantities soon.

Production schedules will be geared
to meet the needs of manufacturers
who are expected to produce an esti-
mated 100,000 color receivers in '54.

Under present plans, seven of the
more critical components will be pro-
duced initially. They include the de-
flection yoke, high-voltage transformer,
and several types of focus and con-
vergence coils, all designed to he used
with the company’s tri-color picture
tube.

The components will be made at the
firm's Camden, N. J. plant.

“MIRROR-BACK" TUBE
CB&S8-Hytron of Danvers, Mass. is in
production on a new “Mirror-Back”
picture tube, the 21FP4C.
This tube, which may be used to
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...The Tape That Mirrors the Original Sound

GREEN BAND Professional

hrad
Fs

The Finest Tape Your Recorder Can Use...

D5 Just as the reflection of a perfect mirror is faithful to the
original image, in every detail, so too does IRISH Green

Band RECORD, RETAIN, and REPRODUCE the original sound with flawless fidelity,

Instruments will reveal that iRISH Green Band offers lower noise level, uni-
form sensitivity, minimum amplitude variation, less distortion. But instru-
ment tests are only the landmarks of good design and production. The
final proof is in the hearing. To appreciate the qualitv of IRISH Green Band

Tape, it must be listened to and
compared with other tapes on
the same recorder.

You will find that the only limita-
tion to (RISH Green Band quality
is the limitation of the tape re-
corder itself ... it is the finest
tape your recorder can use.

1riSh GREEN BAND

professional

is fast becoming the choice of
audio engineers in broadcast
stations, recording studios and
wherever sound quality is of par-
amount importance.

1200 fee? on plastic reel......... $ 5.50
2400 feet on metal or

fiberglas reel 12.85

One day you will surely use IRISH . . .
so write today for free test sample reel.

At oll leoding radic parfe diziriburess

ORRADIO INDUSTRIES, INC.

OPELIKA &, ALABAMA

Warld's Largest Excl

i
'

irish BROWN BAND
for POPULAR PRICED RECORDERS

IRISH Brown Band, expressly designed
for heme and office recorders. Repro-
duces with true fidelity the frequency
range from 100 to 8000 cycles. A high
quality, plastic bose tape for the price
of ordinary paper tapel
1200 feet, plastic base, on
plasticreel.. .. ... _%$3.75

dacfurer

ive Mognatic Taps M

EXPORT DIVISION: Maibhon Exgorting Coadp.. 458 Breodway, Mew Tark, M. T,

! &
[‘ ]."f,}V#'T ].]. {_P'E"EP CRTABLE

TaFPL
RECORDER

| ]
P, b | B
A

NOW for the first time—true broadcasting
quality priced low enough for all to enjoy.
Six years development has resulted in the
only recorder of its price meeting NARTB
broadcasting standards.

3 speeds — 15", 72", 3%"

+ 2 db 30.-11000 cps at 7V2"[sec.

3 motor mechanism. 2 inputs

fess than ,25% flutter and wow

20 watt hi-fi amp. built in

8" 10 watt speaker built in

Write today for free brochure to Dept. R3
Dealer Inquiries Invited

INTERNATIONAL RADIO & ELECTRONICS CORP. » ELKHART, INDIANA
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RISTALS

HUGE PRICE
REDUCTIONS!
FREE GIFY

NOTE!

COMPLETE SET—80 CRYSTALS
Ranging from 370-516 Kc., 34th
llarmonle, INCLUDING .'mo Ke, &
455 Ke. ¢rystals. Only Per set

COMPLETE SET—120 CRYSTALS |

Ranging from 370-540 Ke.. 72nd sg 95

Irarmonie. PLUS 500 Ke. & 455
Ke. crystals. On i P er set

200 KC, CRY AL R Bn. $1. 75
SO0 KC. CRVSTAL ,,,,,,
1,000 KC. CRYSTAL. Ea 2. 15

All aho\e L‘r)’sh‘lls in FT-241-A HOLDERS 14

jn. pln
FREEWRIST COMPASS—On request with
every $15.00 order for crystals.

MISCELLANEOQUS BEST BUYS

3-STAGE UNIT. WIill make a terrific 2-meter

converler Conslsts of: 1 out stuge, 1 RF
3 mixer stage. New $2.9
UI.'I'RA VIDLET COCKPIT LAMP Used . . l 95
PILLOW SPEAKER. Usud,
| SOUNO POWEREO 2-WAY COMMUNICﬂTION
SET. with 50 ft. of v.lre Pnlm type, Excel.
cond. .. b R B +%3.35
25;. TRANSFORMER- l‘rl 110 \ @ " ﬂslllllﬂ

SPECIAL! 12 v. 3% AMP GENERATOR
Ideal for mobile rig. Used. ONLY..$3.95

| SILVER CIRCLE TUNER Uuu.-d.
. 3 for. ..

-.%2.95
ARW-2 Remote Control Receiver

lD channel audio-tone recelver. 1ldaeal for

0 control. parage door opefer. lawn
mower model boat and many other clec-
tronic control devices. Here afe some of
the parts it contains: ten 1U.000: olml ree

lays. 10 sudio flter u-cll.on . 11 sundard
8ize tubes, 2 crystals, 24 V. power uupnh
Dlus many other useful ltems. A NEW
An unbeatable value at ONL o $27.50
PE-73 DYNAMOTOR. Uscd..::suvaen. $3.49
BARAEQUE MOTOR. AC, New....... 9.45

AC. Ne
CHOKE: 18 Henry 0.45 amps. New....

400 ASSORTED SILVER MICA CONDENSERS.
New. mounted 10 to a sirip.  All for.$1.95

SPECIAL COMBINATION!

\\ ILLARD 6 V., plastic storage hatlery for
el control n.un-men Uses  standard

elccholgu EW. (Orig. sold for £2.49.)

PLUS RrVERSIBLE Ml[)GET MOTOR. Op:

erates on 1l15.4 V', at top speed of 10.000

PM.  1OriE. price S1. DS NEW.

units now only

Aall morchnndne sold as is,
Prices net F.0.B. Los Angeles.
Al H(-m. subject to Brior sale.

J.). GLASS ELECTRONICS CO.

OFFER BELOW |

$6.95 1

e |
)

replace the 21FP4,
tube with low-voltage, electrostatic
focus. Electromagnetically deflected, it
incorporates an all-glass, rectangular
bulb, and a gray-glass, cylindrical face

| plate that provides greater contrast

and a reflection-free viewing surface.

The 21FP4C has an electron gun de-
signed for use with a single-field, ex-
ternal ion-trap magnet. It also has an
outer conductive coating which, when
grounded, serves as a high-voltage fil-
ter condenser.

U.H.F. HI-PASS FILTER

A u.h.f. hi-pass filter, the P2, has
been announced by Service Instru-
ments Company of 422 South Dearborn
St., Chicago, 11l

The new unit is designed to pass
u.h.f. frequencies with less than 1 db

is an aluminized |

o |

fre-

attenuation and reject all v.h.f.
quencies from 45 to 50 db. According
to the company, the HP2 filter elim-

inates FM interference on u.h.f., air-
port interference on strips, i.f. feed-
through, and prevents channel 5 or 6
from interfering on dual-conversion,
all-channel tuners.

NEW PICTURE TUBES

The Tube Department of General
Electric Company, Schenectady, N. Y.,
has announced two new 21" television
picture tube types whose 90-degree de-
flection angles make them about 3"

COMPACT o INEXPENSIVE

Tracks 'em down deoad or alive!
Amazing, new, indispensable electrical
tester takes guess-work out of electrical
troubleshooting. Signal light in tp at

point of contact assures fast, accurate
results. Popular, practical Desco Circui-
tracer DEVELOPED FOR THE

SERVICE MAN! Can be used to quickly
locate grounds, opens and shorts in hoth
dead and live circuits, ac or dc. Check
tbese added features: ¥ Tests tube fila-
menc: plates, screens; vibrators and out-
put voltages, relays, switches, fuses, con-
trols. ¥ Tests condition of wiring and
devices in all types of electrical systems,
with power on or off.

Rugged, yet conveniently smafl. Weighs only 2%z
oz. ONLY $3.95. Money-back guarantee. Order
yours TODAY. (Jobber inquiries invited.}

DESCO MFG. CO.

605E WALNUT, PASADENAI CALIF.

EASY T

It im easy to {earn or Increase apeed
with an instruciograph Code Teacher
Affords the Quickest and most prac
tical method vet developed. For
ginners or advanced atudents. Avalla-
ble tapes from beginner's slphabet
to typlcal messages on all subjecta.
Speed range 5 w0 40 WPM. Aiways
ready—no QRM,

ENDORSED BY THOUSANDS!

The Instructograph Cede Teacher 14t-

1615 §. MAIN STREET
LOS ANGELES 15, CALIF.

erally takes the place of an operator-
instructor and enables anyone to
leurn and master code without fur-
ther intan

‘*acquired the code

shorter than corresponding narrower-
deflection types. I

of operaters have
with the InsiructogTaph System.

The tubCS, tprS 21ACP4 and Write today for convenlent rental and purchase plans.
| 21ACP4-A (aluminized), are both
glass, rectangular types. Both tubes |NSTR“GT°GRAP“ GOMPAN'

are 20" in over-all length, allowing in- | 4711 SHERIDAN ROAD. CHICAGO 40, ILLINOIS

ULTRA LOW LOSS DESIGNED FOR HIGHEST UHF.GAIN

DON'T RUIN your installation with a lightning arrester of high insertion los$. Instal}
the arrester that's an asset instead of a liability to your UHF or VHF installation—
the JFD “3-IN-1"" with the ultra low loss compensating coil cireuit. Thousands

of installations prove the “3-IN-1°° gives the lowest insertion loss of any
arrester in use today. Patented strain-relief lips and patented saw-tooth

washers are exclusive JFD extras at no exira cost.

Write for Form 210.

w No. AT110 with hardware for wall or window sill......... $1.50 list

No. ATi110S with UL approved stainless steel mounting strap
> $1.73 list

U. S. Patent Nos. 2,634,857; D-159,330

LIGHTNING ARRESTER

{
JFD MANUFACTURING CO
BROOKLYN 4, NEW YORK

www americanradiohistorv com
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stallation in smaller cabinets than
tubes with narrower deflection angles.
According to the company, this feature
also provides an increase up to 7 per-
cent in screen area. The tubes also
incorporate an external conductive
coating which acts as a filter con-
denser when grounded.

The company will provide additional
information on these two tubes upon
request.

"“STRATO-TOWER"

Spaulding Products Company, Box
126, Tipton, Indiana is now offering a
new self-supporting tower with all-riv-
eted construction.

An ingenious design allows the six
sections of the tower to nest together
so compactly that 100 feet of tower
occupies warehouse space of less than
2% square feet. A complete tower

can be hauled in a station wagon or on
top of a car as the knocked down
package with all accessories is only 8
feet long and 20 x 20 inches at the
base.

The tower is of steel, heavily-coated
galvanized for longer life. It features
all-riveted bracing with no welds to
rust. No additienal accessories are re-
quired to install rotators inside the
towers and no wrenches are necessary
to assemble this tower.

For complete information and prices,
write Department 101 of the company.

COLOR TUBES

Thomas Flectronics, Inc., Passaic,
N. J.,, has announced that it will mass
produce 21” and larger color picture
tubes by summer. Pilot operations
are already underway and sample de-
liveries are being made to manufac-
turers.

The tubes are being manufactured
under the Lawrence license and will be
of the single-gun type. The company
is the first licensee for these tubes in
the eastern area.

COLOR TV RECTIFIERS
International Rectifier Corp., 1521 E.
Grand Ave.,, El Segundo, California,
has announced the availability of a
series of selenium rectifier stacks for
color television receivers.
The rectifiers in this series are de-

MARCH, 1954

BC 233 TRANSMITTER
Use for Mobile or Ship to Shore. Uses Ilug-in
Coil unit for Frequency Hange. Anprox. 10 \¥att
Output with TN-17 Cnil U (2000 KC to 3500
KC) Less 'ower Supply. Exc. Cond.. .. .%49.95

DIAL DRIVE ASSEMBLY
This is the front end assembly part of Hallicrufier
$M-28 Recciver. Hus main tuning aml bandsprewd
shafts, Use for your owh receiver o any precigion
tuning application. Al New. .%4.

PE 94 INPUT FILTER
Dynamotor Noise I'ilter Umt Il Network I'lug-in
Unit. Exe. Coml. $3.95 Ea.

BC 375 TUNING UNITS
TU-26 (20p-500 KC). TU-G (3000-£500 KC),
TU-7 (4500-6200 KCi. TU-8 (62010-7700 KC),
TU-9 (7700-10000 KC), Al willh Vernier Dinls,
and Many useful parts.
All used » .Low Priced @ $1.50 Ea.

POLE CLIMBERS
Telephone Type Climbers with Le.ntller Leg Straps.
Used. Excellent Cond. . .Palr $2.95 Ea.

BLOCK AND TACKLE
Brand New lleavy Duty Dicke Type 405. 2 Blocks
with snap hoohs and 25 Ft. of 34" Rope. All in
vriginul pachages b s el vl B @G @ el $3.95 Set

SPECIAL A.C. MOTORS
1 /40 llorse Power Budlne Syue. Mulur. L8000 R.P.M.
Operates on 110 V.. Cv Has 2 shafts and fan
WPe liange mount, Use Mid, lnoacn.ur for m.ulluk
Used tur Faan, or small Grlnder Buner or ehhy worl
All In e\culltnl condition,
Price. - heraeara e VB B Ea. .
Cnnm:ltor ............... T Ea. $1.00

MIDGET SELSYNS
AYS® Lype oberates from 6-12 volts 60 Cyele. Use as both
wansier and receiver. These conpact litdle units deaw
{ 1o current and work fine for. .ull remote position
ndica -llm: apnlieatlons, O N2YEXIT, Has_spring
ft. All New (Apbr. .
L e T T Each .

ARMY AMMUNITION CANS
Type -3 50 Cal. Cnns 127 Long x 8~
Wide x 714" Dee
Tyvpe ,'\1-1 (._’.'lr;)l ml/z" Long x 31427

All aluminam ulm Lenther Nandle and

Hinged Top wilh hasp. Use for all Your
smaii parts or tools. O.D. Color clean them sl 50
and bufl or paint. e - -Each

DRY BATTERIES
New shipment of recent Expiravion Date Surblus Bat-
teries. All Checked.

NO, VOLTAGE EACH TEM
BA-51 672 V. Portable Batt. .. & .75 $6.50
Ba.37 V. llandy Talkie Batt. .25 2.00
BA-38 10314 v, lHandy Talkle Hatt. .15 7.00
1B3-36 45 V. Portahle Batt. .. .60 5.00

MICA CAPACITORS
FIG. A UPRIGHT MOUNTINGS
J F Ea FD. a
’ 00006 . 95
2.25 | .0000s 95
1.50
5000 v
1.50
.004 . . 3.50
1.25 002. .. 3.25
. nQ1s. 3.25
1.50 | 001" . 3.25
. 1.50 [.0008. 3.25
. 1.50 | 00075 . 2.715
1.50 | .00DS . . 2.75
1.50 |.00045 2.35
0004 2.3s
‘3.35 | 0002 178
©1:33 |-00009. 1.50
. 1.25 7500 v
. 1.25
T 1028 O 9 as
1.25 8000 V.
1.15 | .01 . - 5.95
1.10 | 0ooe 4,50
1.00 | ‘000 4.50
1.00 | .00025 3.35
FIG. B SCREW TERMINAL
500 V. 1200 v. 0152590V, o

035 1.00| 022 - .85 | - . .
0a .85 'as -0 . 1.29
02. 75 7s | 128

&2 | ea3s 1.25
600 V .003 1.25

.01. .65 50| .002 1.00
.0a? .85 onlq 1.00
03 . .75 5 0015 . 1.00
0375 15 8o | 00063 .50

2t 75 0006 90
[ThH .45 89 | 000s .90
00A1S .35 60 004 . .85
00005 .3s 60 | .0002S .85

00015 as
lo00 v 00005 75
5 5 75 3000 V.
00 50 78 1.50
c@ FIG. C. SOLDER LUG. TYPE
500 v. 005, .. .. 65).02....... .85

.02, # 7S 00004 1250 V
lodfe ary 1S 600 V. J T
.006 .651.03... ...  1.00].0000s. 50

HEAD SETS
i18-23 Iligh Impedence R-11 PPhones 8000 Ohm.
For all standard Radio Omput Clrcu)lq
N NeWa onecngap = 8- emsm g - .$2.50 Ea.

TRANSTATTS
5 KV. 45 Amp. Vlll'l.lllll' Voltage Output Trans-
former. Inpul 116 0 Cy. 0m|un G-130 Velts.
AT VRO o T b s Al o § - .$59.95

250 TL TUBES
Here is a lon® awaited Buy for the Power Ham.
We have a limited quantity uvailable. All New
@ $8.95 Ea., 2 for $16.00.

SIGNAL GENERATORS
Type 1-72 A, Nange 100 KC to 12 MC in § bands.
Upernes flom 1156 V. 80 Cy.. AC. Ildeal lor
Radio  Servicing. Used hul checked out in
Exe. Cond. $24.95 Ea.

RADIO DIRECTION FINDER
RC-1003 Receiver. Frenuency Range 100 KC-
1000 KC in 3 hands. llas Loops mounted on top
with Sense anmd Balance Circuits, Less power
supply. In Exc. Comd. with Tubes. . - $49.95 Ea.

12 VOLT DYNAMOTOR
PE 133 Dynamotor, for above receiver, Input 12
Volts @ 3 Amp.. Output 230 Volls DC. @ 90
MA. All New Mounted on Filter Base. .$6.95 Ea.

TELESCOPIC ANTENNA
7 leet Long in 3 sections. Used for Portalle or
Mobile Antenna. All New Puckaged 95c Ea.

24 YOLT FAN MOTOR
Delco Motor, Apnrox. 234" long x 1% " Diameter.
Reversihle with Fan attaehed. All New l'ack-
afell = q: ¢ apweos T T $2.95 Ea.

SOUND POWER PHONES

These are the ohli style lelepuone agmeti€ earPlece
witich Ww ean by Used as sound power phones. (il
work up 10 a few hundred feet wiihout any (‘\ll‘mal
voltage source. Sound power phones never SI 00 PER
Before at Lhis low price. .. .. .. 7 PAIR

12 or 24 VOLT VIBRATOR INVERTER
Use for Moblle Radio, Trucks. Boats. etc.. where 110
Vall. A0 Cyele I deslred.  €an e used on 12 Volts or
24 Volts D.C. invut. 110 V.. 80 evele. 240 watt maxi.
mum ouwiput. Uses gebwrate vivrator for each lubut.

voltage. In cnelosed casc, 527.50

excellenl condtilon

NEW 12 VOLT BATTERIES

For Mabile or light Alrplanes. in origi-
nal factory boxes. ‘Weighl: 37 Lis.

: 3l wilie X 107 long x 107
Signal Corus Type BB-53, 12
volt. 34 Ail

A real terrific surplus \alue Sg a5
le they last. all new

HEAVY DUTY 12 VOLT BATTERIES
T . HQUR BHattery, Use for
Trucks. Boats, Bus. Mowuile Radio. All Nen
. .%29.95 Ea.

Willard or Prestolite 12 VOLT, 68 AMP., HOUR Hat.
lery. Use for planes. cars or \lol)ll(‘ Hadlo wilh ‘;plu
prool Caps. All New. bry Charged. .....- -+ E 2]

Thousands! CRYSTALS Thousands!

FT-241 54th Harmoule Type. Fumnda-
mental Fregyuencies llsted bBelow In KC.

370 390 410 430 449 469 480c 08
372 392 412 432 451 470 488 si0
>sa 394 414 434 453 471 a%0 51z
376 396 416 436 454 473 492 Sla
378 398 418 438 456 475 494 516
380 399 420 440 458 477 496 518
382 400 422 442 460 479 498 520
384 402 424 444 462 480 502

386 aoa azs a4s 464 482 504

38 28 aa7 466 484

Each Frnquen:y ...................... & For %t.00
500 KC. PO PR S o

SOUND POWER HANDSETS
Use these nhones withotit any external
or internal volwage =upply, Two or more
v 2 wires intereonnecting them.
Use for TV installation. house 1o honse or house lo ga-
Tage.
All new per Palr 318.95

¢non we used with onl

SOUND POWEREO HEAD AND CHEST SET
Use some way as Iland Set except vou have freedom ol
hands. No Hatlerles or puwer source resiu red for of
eration.  Exeellent Comlilion. .Per Palr $11.

CAPACITORS ¢ FIXED o OIL FILLED
Solar, Pyranel, C.D Etc
ALL D.C. VOLTAGE RATINGS

2 MFD . %0, 1 1 MFD. 1000 V. .5$1.00
X8 MFD T1e 2 MFD. 1000 V.. 1.25
10 MFD 233 & MFD. 1000 v.. 3.95
1 MED N 10 MED. 1000 V.. 4.8
4 MFD. 1.95 t MFD. 1500 V.. 1.50
3 MFD 1.95 4 MFD. 1500 v'.. 2.25
$ WEe as 6 MFD. 1500 V.. 2.95
& MFD hH | MFD. 2000 V.. 1.95
8xB MFD 2125 2 MFD. 2000 V.. 1.95
\0 MFD 223 3 MID. 2060 V.. 3.50
15 MFD 1L 295 1 MFD, 3000 V.. 3.95
20 MFD. 600 V. 25§ 1ML, 50005 V.. 5.95

All mMail Orders Promptiy Filled, ¥.0.8., San Francisco

Afl Califormia Orders—Add 394 Saies

= Tax ., . . Do nat
send postage stamPs. Write for new 1953 free booklot liltlnn eur stock and prices on Radio, Electronics, Tools, Hard.
209% t

wire, Motors, Wire, Meters, Batterles, Aluminum Sheets,

etc. » Dep. on all €.0.D. orders. All items subject

to prior saie and prices Subject ta change without notice. On purchases under $5.00. send full amount.

STANDARD SURPLU

www americanradiohistorv. com

1230 Market St., San Francisco 3, Cal.

Telephone HEmlock 1-3106
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KESTER SOLDER COMPANY
4235 Wrightwood Avenue ¢ Chicago 39, lllinois
Newark 5, New Jersey ¢ Brantford, Canada

KESTER

Since the most important
single step in Radio-
Television Servicing is
soldering . . . it's just plain
good sense to use the best
— KESTER SOLDER . . .
Key Name in Sclder

for More Than 50 Years.

EARN MORE MONEY—
BE A PROFESSIONAL

LEVISION

SERVICE
TECHNICIAN

STEP INTO THE TOP PAY
$5.000—510.000 A YEAR
CLASS. 7 MONTHS' SHOP
T(IJUINING QUALIFIES
YOu.

if you want to reach your goal as
2 Successful Service Technician you SEND FOR

will need plenty of ""KNOW HOW" to FREE
qualify for the better servicing jobs
or profitable shop ownership. BOOK TODAY!

WESTERN TV cifers real experience on live equipment
in our BIG SHOPS ANO LABORATORIES in the shortest
practical time under expert instructors, Graduates are
in big demand because they have the “field expe-
rience'” necessary for immediate ‘‘bench'’ or super-
visory positions. You learn every phase of Radio and
TV servicing (AM, FM, VHF, UHF), WTl men win fast
promotion ,, . can demand better pay.,.develop
highly profitable businesses of their own with the
latest and most FRACTICAL PERSONALIZEO TRAINING
BEHIND THEM. You concentrate all your time on being
a3 PROFESSIONAL TV SERVICE TECHNICIAN — non-
essential math and engineering theory omitted. YOU
CAN EARN WHILE YOU LEARN. Special Finance Plan.
APPROVED FOR VETERANS. Find out how you can get
inte the TOP PAY GROUP — Send for this fact-packed
book NOW!

WESTERN America's leading

TELEVISION Television
INSTITUTE Servicing School

wgstem Telev'sion Institute Dept, R-34
|34 th St., Los Angeles 15, Calif.
without obhgatnon please send FREE fully illustrated
Ibool\let {Nc salesman will call.)

| NAME AGE

| aooRess

Y ZONE_STATE

SPECIAL VALUES

783 Output "ower Meter General Radio.  Llke
New $225.00
B200.8370 me. Lol I1ke New 400,00

LR-1 Signal Generatar  160-30,000 K,

LI5VAC, 60 ¢y, with xtal calibration.lixe. 1,000.00

Model 228X iickok Universal erysia)
contrelled Signal Generator......ldke New 125.00

Model  2o0C  Hewlett Vackard  Audie
Generator ......... .Exe. 100,00

Du Manr 20813 Osclllmmpe .Exc. 125.00

Model 230 Clough Brengle AC Cap. 8.

Tuing Ratio Bridze ..., ... . ... . 45.00
Type 7264 General Radlo Vacuum Tube

VolmMeter ..oveoveeraueaaaniarrais Exe, 125.00
804" Federal or General Radio Skgnal Geh.

8820 MC. . aeeieisn DOOODD Exc. 300,00

13C-221 ot LD Fred. Meter ..
RC-221AK with modulntion ..
General Elertrie Dual Regulated’ Prower \llm)ly

T¥DE BTHA ieeeiiiianaias New 300,
Trpe 7238 D'recislon \\nvenu‘l(‘r Gene

Radio, 16 KC. to 50 me. ....-..- .. .Exe, 175.00
A LARGE STOCK OF‘ All(‘ 1. Al ART-13,
AUN4A, APNIR, AP ARB, NC-312, BC-R42,
R-34R, RCY32G, BCO-611, RC -]'-ml' CIT-3. 166, AL
1222 1E-19A, TE-35A. TH-36A. SCR-281, SCR-522,
SCR-5TR, SCI! 625, TCS, 'I‘H)IAT‘Q5 TS-JH/AT,
TS-100/A1,  TS-184/A1', 14C, Plugs ln(l Rel-
N8 L. 00000008000 6000000600300000apo0agAVLT
Kay Flee. .\frgn-s\\'(‘op. .. Exe. '250.00
Ka¥ Elee, Mega-1'lpp Fxe. .00
Ronnton Q- Meter IGOA 5n|\C. to $53C. . Fxc. 400.00
* I'UR—1'rice upon reauest.

WANTED

All _types of radio and eh-x-lronic surplus. We espe.
clany mecd: "APAID. APN®. ApRA. AN, ARET,
3. Al

TRAA, TRAL, TR45, ! § . T$ &

TR148 /0P, TS173. TS1T4. TRI175H. TR0, TS251,

TRA23, (1CT, 1F. 16, SCT. 5DG, LF. 4G, DG, 66,

115V, 60 op.s, Selayns. and nll tvpes of Tewlett

Pnckard. General Radio 0., Measurements Corp.

Boonton Radin, Ferrls, Leeds & Northrup, and other

eet equl nt.

‘Iennolstate accurate descrintinn. condltlon, and ¥our
west price. Explaln modideation, if an¥. We pay

rcl;!ht charges.

NEW SPRING CATALOG NOW AVAILABLE

PHOTOCON SALES

417 N. Foothill Bivd. SYcamore 2-4131
Pasadena 8. Calif. RYan 1-6751
CABLE: Photocon. Pasadena.
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signed for capacitive loads of 600, 700,
and 750 ma. and are produced for
maximum input voltage ratings of 130,
172, and 195 volts r.m.s. The construc-
tion of this series differs from regular
radio and TV selenium rectifiers.

A bellows-type spring contactor, as
used in industrial rectifiers, is em-
ployed in the assembly of this series.
This contactor affords a lower forward
drop, lower temperature rise, and
longer life, according to the company.

Bulletin ER-178 Supplement covers
the electrical and mechanical specifi-
cations on all of the units in the series
and is available on request.

"UHF-LAMP"
Metal Products Corporation, 807
Northwest 20th St., Miami, Florida is
now offering an all-channel, indoor

u.h.f. antenna enclosed in a table lamp
which is designated as the “UHF-
Lamp.” ’

The antenna-lamp comes in a vari-
ety of color combinations and gives a
subdued. light for television rooms.
Tests made in five south Florida cities
have shown that the antenna-lamp
gives good reception in favorable loca-
tions up to five miles from low-pow-
ered u.h.f. TV stations.

The company will provide additional
details on this and other antennas in
its line upon request.

REPLACEMENT FLYBACKS

The Standard Division of Chicago
Standard Transformer Corporation,
Addison and Elston, Chicago 18, Illi-
nois, has added three exact replace-
ment flybacks for Sylvania receivers.

The new units, A-8227, A-8228, and
A-8229, cover almost 90 per-cent of all
Syivania production up to 1953. They
are supplied as coil and core for quick,
easy installation to the original brack-
ets which are a permanent part of the
chassis. New filament leads are packed
with each transformer.

Stancor Bulletin 478 lists over 170
Sylvania models and chassis using
these transformers. It is available
without charge from the company’s
distributors or the company direct.

TRANSMISSION LINES
Fenton Company, 15 Moore St., New
York 4, N. Y., has introduced two new
transmission lines designed to provide
better TV reception by reducing inter-
ference pickup.

RADIO & TELEVISION NEWS
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Known as “Fentube-Airspaced’” and “Twistube,” the new
lines have one plain and one Formvar-coated pure copper
conductor. The former has one common covering tube
which is firmly fused to the spiral cords. Since there is
practically no dielectric between conductors, all of the
advantages of an open wire line are incorporated with-
out its disadvantages.

The ‘““Twistube,” besides being airspaced, incorporates
the added feature of being transposed to equalize the aver-
age proximity and thus the capacity of both conductors in
relation to the mast and other grounded objects.

SIGNAL EQUALIZER

Tele-Matic Industries, Inc., 1 Joralemon St., Brooklyn,
N. Y,, has introduced an automatic signal equalizer de-
signed for locations where the signals from the low-fre-
quency channels cause overloading and the high-frequency
channels are not strong enough to tolerate any attenuation.

The Model AT-25 provides maximum attenuation of the
low-frequency channel and minimum attenuation of the
high-frequency channel without upsetting the impedance
of the receiver.

TUNER REPLACEMENT KIT

Standuard Coil Products Co., Itc. has announced the
availability of a new tuner replacement kit which contains
the small tuner parts which may be needed by the service
technician,

Included are 104 of the most-called-for parts for servic-
ing TV-200, TV-1500, TV-2000, and TV-2200 serics tuners
made by the company. The majority of parts are indi-
vidually boxed, permitting the distributor to place the con-
tents in stock or to sell the kit as a complete item to his
service trade.

CHANNEL SELECTOR
Tech-Master Products Co., 443 Broadway, New York 13,
New York, has announced (Continued on page 142)

NEW SUPER POST TOWERS
FOR TELEVISION ANTENNAS
1 IN FRINGE AREAS

TOWERS OF STRENGTH
TO LAST A LIFETIME

Self-supporting tower built up of

¥ ga'lvanized steel sections. No guy
R wires necessary. Easy to erect. Safe
_STH‘ and resistant to high wind. Avail-
H:‘E able in heights 47 ft., 60 ft., 73 ft.,

87 ft., and 100 fi., with bases in

(! .
e proportion.
Available e ﬁ

In Heights S 1
from 47 ft. 4y
to 100 §4.

FRINGE AREA TV BUYERS MUST
HAVE SPECIALLY BUILT TOWERS
FOR CLEAR RECEPTION

Tower and the TV set go hand in
N/t band as a package sale to rural
s/ TV buyers. Provides an extra sale
and profit to dealers. An excellent
fast selling accessory for jobbers
and dealers.

A JOBBER DEALER FRANCHISE

g,
- Write for complete structural de-
G tails, packing, prices, discounts,

VRN

Yiand territorial assignment.
MANUFACTURED BY

AERMOTOR CO.

Dept. 6103, 2500 Roosevelt Road, Chicago 8, Illinols
BUILDERS OF STEEL TOWERS SINCE 1888

* EXECUTIVES

®g * SALESMEM * PUBLIC OFFICIALE
* POLCEMEN * FIREMEM * OUTDOOR MEM

REFORTERS *

FIELD INSPECTORS *

DOCTORS * LAWYERS, ETC.

DICTATE IN YOUR

There is an ATR INVERTER
for most applications for
inverting D.C. Yoltages
(ranging from & volts D.C.
to 220 volts D.C.) to 110
volts AC, . .. Specially De-
signed for operating A.C.
Radios, Tape Recorders,
Wire Recorders, Dictating
Machines, Electric Razors,
Record-Changers, Television
Sets, Amplifiers, Address
Systems, Radio Test Equip-
ment and most small elec.
trical and electronic devices
FROM D.C. YVOLTAGES IN
AUTOMOSBILES BUSES
TRUCKS, SHIPS, TRAINS,
PLANES AND IN D.C.
DISTRICTS.

Additional intormation
available upon request.

INVERTERS

for chonging your baitery current fo

A.C, Huueield CURRENT
D Augarete . ...
in your own car!!

ATR INVERTERS . . . especially de.
signed for operating stendard 110 volt
A.C. Tope Recorders, Wire Recorders,
Dictating Machines and Electric Retors
IN YOUR CAR.

o

A VALUABLE TIME SAVER FOR:

OTRAVELLING SALESMEN—Dictate reports in your own cor, Send
vour dictated reports in daily to your home o ice or 1oles manager,

OF|ELD INSPECTORS & INVESTIGATORS—Dictete your field impec
tion reparts in the fisld—on the sootl. Give tee complete ttory
tectually and completely. (nclude your chents recaedings alio

ODOCTORS—Oictara #ad recard your AOvIE Callt on the comple
tion of yout Cell whils evarything i3 freth in your mind, Mave theie
records for trensceiption by vour office girl

SLAWYERS—Record evidence in the field of your cClient's premives
Obtain Jacrual and complete witaeiy reROCH, orc

S EXECUTIVES—Dicrate in your cer all buiineis metiers while on
trigy for pleatvrs oF Bugineyt

SPUBLIC OFFICIALS—Dctate complate field redorts id véur Cor
Obten recorded apinions and esprensions of Mr. Pyblic » the field
Dictare your butinews reports while 1 g

SPOLICE SQUAD CANS—Dictar ent reparts right on the icene
complare sad factual. Include w11 recordingt at the seme
time. MNave the complete ttory available by dicration

SFIRE TRUCKS—Dactate your fire separts factually and complete on
the s and ntivde witndil reporty, Have the Compla e Hory

SAMIVLANCES—Dictate complete reports of your ambulence tun
taclude witness recordings, ehe,

S ADYERTISING AGENCIES—LUie AC operared animated or illvmi
nated displeys v or on the Cor.

SFISHERMEN & NUNTERS—Use your electric rator on Cemp.ag
7ipt, Operating in your car. Aho imall homa radios and cther
elecirical o alectronic iams

SCAMPERS—Mals your Camping and Ovhing rids morg gegiting
wing fminmartets, lope recorders, Of wirg HCOIdE Sperating
ram your cer battery

SWAREHOUSE § WMATERIAL HANOLERS—Dicrate yvouwr inventory
and material hendling réports on the scane, i the warenowre,
Yard, 51 wharever you mey be

WRITE FOR NEW FREE LITERATURE
Su't“:‘.’..'-‘u{?{“:'_w ‘}nm n;;m +/ NIW DISIGNS  +/ NEW LITIRATURE

HA” Battery Eliminaters, DC-AC Inverters, Aule Redla Vibraltrs

American Teevision 2 Raoio Co.

Zuatity Products Stuce 1931
SAINT PAUL 1, MINNESOTA—U, §, A,

MARCH, 1954
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BECOME AN

ELECTRICAL EXGINEER

Bachelor of Science Degree
in 36 months.
Major in Electronics or Power.

Now. prepare for a career in |
these rapidly expanding fields. |

This school will prepare you to be-
come an engineer, technician or serv-
ice man. Previous military, academic
or practical training may be evaluated
for advanced credit,

Enter Both Radio and Television

In 12 months you can attain the Radio-
Technician's certificate. An added 6
months course qualifies you for the
Radio-TV Technician’s certificate and
the Degree of '“Associate in Applied
Science.” The Technician’s course is the
first third of the program leading to
a Bachelor of Science Degree in Elec-
trical Engineering with a major in
Electronics.

Also offered: 12-month Radio-TV serv-
ice course; 12-month Electronics or
Electro Technician Courses, 6-month
Electrical Service Course and 3-month
refresher and general preparatory
classes.

Terms Open April, July, Sept., Janvary

Famous for its Concentric Curriculum,
Faculty of specialists. 50,000 former
students. Annual enrolment from 48
states and 23 overseas countries. Non-
profit. 5ist year. Courses approved for
Veterans. Residence courses only.

SCHOOL OF ENGINEERING |

- S S S .
MILWAUKEE SCHOOL OF ENGINEERING

Dent. RN-354 1025 N, Milwaukee
Milwaukee 1, Wisconsin

Send: O i'ree 45-page ‘‘Your Career” booklel
describing  Electrical Engineering tourses:
O fiooklet on Careers In Radio-TV,

1 am Interested In.............. . aiiiaa.

1f veteran, jndicate date of discharge..........
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that owners of any 630-type television
receiver as well as owners of the com-
pany's Models 2430, 2431P, 2430-9,
1930, and C-30 sets, can obtain full 70-
station u.h.f. coverage with these re-
ceivers by means of a newly-intro-
duced u.h.f. selector.

The Model TV101-U fits into the
front recess that is common to all 630-
type chassis, thereby requiring no cab-
inet alterations. Mounting is simple,
requiring only two internal connec-
tions and the antenna lead. One knob,
continuous-tuning covers the entire
u.h.f. spectrum.

ANTENNA "ORIENTOR"

Mosley Electronics, Inc., 8622 St.
Charles Rock Road, St. Louis 14, Mo.,
has designed a new aid for TV install-
ers which facilitates u.h.f. and v.h.f.
antenna orientation.

Called the “Orientor,” the new de-
vice consists of two pocket-size units
comprising an isolation network that
permits the single transmission line to
carry the signal to the television set
and return the video signal without
interaction and with little or no in-
sertion loss.

The video signal can be read in
terms of relative strength by means of
a portable v.oom. In this way the in-

staller on the roof can tell when the
TV set is achieving maximum video
signal.

Installers are invited to write for a
descriptive folder, Form 903. Address
all requests to the company direct.

NEW STANDOFF INSULATOR

A new strap-type standoff insulator
that accommodates all standard tele-
vision transmission lines has been an-
nounced by Insuline Corporation of
America, Long Island City, N. Y.

A low-loss polyethylene grommet in
the eye of the device holds flat twin-
lead ribbon, tubular twin-lead, oval-
tubular lead, or coaxial cable securely.
An adjustable steel strap permits the
insulator to be used on any pipe from
3" to 1%” in diameter. The assembly
is quickly tightened by means of a cap-
tive tension nut, through which the
threaded end of the insulator screw-
eye passes. All metal surfaces are
heavily zinc plated.

FLYBACK CHECKER

Radio City Products Compuny, 152
W. 25th St.,, New York, N. Y., is now
offering a new instrument for testing
the condition of flyback transformers

wwWw americanradiohistorv com

and yokes in the horizontal output cir-
cuit of TV receivers.

Known as the Model 123 “Fly-
backer,” the new unit detects a single
shorted turn or a number of shorted

| €%
/ b

Tt e .y

turns in both flybacks and yokes. It
also shows up short-circuited wind-
ings. A large front meter indicates,
on a “good-bad” scale, the condition of
the unit.

“SILVER ROCKET"™ 630 CHASSIS

Mattison Television and Radio Corp.,
10 West 181st St., New York 33, N. Y,
is now in production on a new 630
chassis which features “synchromatic”
tuning.

The new tuning feature was designed
to synchronize picture and sound with
co-channel circuits. Picture and sound
tended to drift apart in extreme fringe
areas or on the new u.h.f. channels.
The viewer can now tune for the best
picture and the sound is adjusted auto-
matically.

The company will forward a book-
let on this and other new chassis in
the serics upon request to the engi-
neering department of the company.

TV LINE INSULATOR
JFD Manufacturing Company, Inc.
of Brooklyn 4, N. Y. has introduced a
new standoff insulator which has been
tradenamed ""PAL.”
Designed for u.h.f. requirements, the
new insulator eliminates the necessity

of removing the grommet from the

standoff or threading the lead-in
through the grommet.

Electrically, this insulator maintains
the critical distance between lead-in
and metal standoff which prevents im-
pedance mismatch. The new-design in-
sulator is available in every type of

the company's standoffs.
RADIO & TELEVISION NEWS
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Looking Ahead
(Continued from page 43)

his new color television recciver. The
importance of this is emphasized by
one manufacturer who says his three-
gun picture tube can be damaged if
the chroma (color) control is advanced
too far on a strong signal.

Since all these practical considera-
tions may change as set designers whip
production models into shape, the im-
portant thing to spend time on now is
color fundamentals. What are colors?
How is a full color picture formed on
the face of a color tube? Of what does
the composite signal consist ? How do
these signals flow through a basic set?
These are the questions a good techni-
cian will try to answer even hefore he
gets to see a color set.

Much material is being published on
color these days. If the service techni-
cian doesn’t choose his study material
carefully he runs the risk of becoming
more confused than enlightened. Don’t
spend too much time with authors who
seem more intent on dazzling you with
their brilliance rather than work suffi-
ciently hard in presenting their mate-
rial so you can understand it.

The color system, when understood,
will be simple to you. If you choose
carefully the material you study it
won't be too difficult to absorh.

Color sets will probably he available
in limited quantities for consumer pur-
chase this fall. At first, we can look
forward to direct interest and even

some control of service on the part of |

some¢ manufacturers. But then there
is no doubt that, as time goes on. color
receivers, just like their black-and-
white brothers, wili be serviced prin-
cipally by servicing dealers and inde-
pendent service technicians. First there
will be an increase in service contracts
—then a levelling off.

What with color, hi-fi, tape record-
ers, and the additional growth of u.h.f.
and new markets, the service techni-
cian can look forward to a busy and
exciting future. I hope you get your
share of the rewards. 30—

A

U.H.F. Antennas
(Continued from puage 58)

completed, mount them on the 1%”
diameter aluminum tubing. Space
the assemblies one above the other
according to the dimensions shown
on the chart. Two straight lengths
of #14 tinned copper wire are used
to connect the driven elements only,
as shown.

Attach the 300-ohm lead-in as shown
at the exact vertical center of the
two copper wires. Be sure to seal
the open end of the hollow lead-in
wire or you may find water running
out of your set or converter some
rainy night. When all the joints are
tightened and all soldering com-
pleted, spray the entire antenna with
plastic spray or varnish it with
waterproof varnish. —30

MARCH, 1954

Here's why PERMA-TUBE
backs up quality service:

. PERMA-TUBE IS CORROSION-PROOF ., . . il's treated with
vinsynite—then coated inside and outside with a metallic vinyl
resin base. It's guaranteed to be free from rust in a salt spray
test of 500 hours minimum to an American Society of Testing
Materials Specitication BI [7-49T. This assures long life.

2. PERMA-TUBE IS STURDY . .. it's made of special, high-strength
J&L Steel.

3. PERMA-TUBE IS EASILY INSTALLED . . . it's the only mast with
both ends of the joint machine fitted.

Here's proof of how PERMA-TUBE resists corrosion.

N 1 ... Mechanical tubing [note white
corrosion and pitting)
2 ... Mechanical tubing [note while
corrosion and pitting) ]
3 ... Galvanized mechanical tubing ]
(note zinc is completely gone and
steel severely pitted)
. PERMA-TUBE (note there is lit-
erally no creepag® of corrosion fron
. the cut edge ond coating is intaci
down to base steel] 4

¥ - -
Test samples after 40-day torrosion test
tmmersed in 3.3 per cent salt solution in jars:

What is your reputation worth?

This book is like an insurance policy for quality §
service. Write for your copy todayl! It's free,

J &L Jones & Laughlin Steel Corporation \ /
Dept. 495, 3 Goteway Center, Pittsburgh 30, Po.
Please forword a copy of your “PERMA-TUBE" booklet.
Name_ - p————— ——— —
5] E [ l Company — - _ -
Address
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BASIC NEW
HIGH
FIDELITY
DISCOVERY

Revolutionary
acousties principle
for enclosures!

The Karlson Ultra-Fidelity En-
closure is NEW! It embodies
an original sound principle—
the first such hasic invention
in years. The Karlson, using
the Exponential Coupler, cre-
ates a profound sound improve-
ment over all other makes,
regardless of price or size.

MODEL 15M

The Karlson Ultra-Fi-
delity Enclosure is only
34% inches high, but
outperforms horns
thirty feet long. Its
dimensions are less
than 6 cubic feet yet
it outdoes a 2700 cubic
foot infinite baffle! See
and hear the Karlson—
unmatched in perform-
ance, craftsmanship
and beauty.

Blond and Mahogany

$117¢0

SPECIAL KIT!

MODEL 15PK

The Karlson Ultra-Fidel-
ity Rough Plywood Kit.
34 precision cut pieces,
exactly routed sides, no
special tools required
for quick assembly.

NOTE: Buy kit in- |
tact — making parts [.
at home extremely o
difficuds. s

%" Plywood Kit

$45.

SPECIFICATIONS OF ENCLOSURES
Size: 34% x 22'% x 18. Specially designed
internol chamber with front ond back speaker
loading. Fundamenlal coupling belaw 23
cycles. Designed for co-axial speokers,

If not yet available of your Hi-Fi dealer,
order direct. For further information, write to:

KARLSON
ASSOCIATES

INCORPFPORATED
Receiving Dept.

1379 EAST 15 ST.e B’KLYN 30, N. Y.
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| TV Test Equipment ‘
(Continued from page 49)

large number of spurious outputs, the
| operator will note few spurious mark-
ers on the r.f. response curve.

Spurious markers are especially
troublesome when running video am-
plifier response curves, because nu-
merous harmonics of the marker gen-
erator fall within the video passband
when the curve is being marked at
lower frequencies. For this reason,
absorption markers are used to a con-
siderable extent in video amplifier
checks. Some sweep generators have
absorption marking facilities built in.

Volt-Ohm-Milliammeters

The volt-ohm-milliammeter, or v.o.m.,
is basically a simple instrument, but
is nevertheless the backbone of many
a service operation, The v.o.m. is sur-
passed in usefulness only by the vac-
uum tube voltmeter.

Circuit loading is a problem in v.o.m.
application, and in this respect, the
20,000 ohms-per-volt instrument is su-
perior to the 1000 ohms-per-volt meter.
In turn, the 100,000 ohms-per-volt
v.o.m. imposes the least circuit load-
ing of any nonelectronic voltmeter.

The prime consideration in choosing
a volt-ohm-milliammeter, aside from
circuit loading, is the accuracy of in-
dication. In this regard, it is a fairly
good rule that one gets what he pays
for. The higher priced instruments
utilize meter movements with higher
full-scale accuracy, and the multiplier
resistors are manufactured to higher
tolerances. A typical medium priced
instrument may have a full-scale ac-
curacy of =% 2%, and multiplier re-
sistors with a tolerance of = 19%. The
end result is a full-scale accuracy of
+ 3%.

The beginner sometimes falls into
the error of assuming that if the full-
scale accuracy is *3%, any voltage
value indicated on the scale will be
accurate to within this tolerance. Such
an assumption is completely false, An
example will illustrate the fallacy of
this argument: If the voltmeter is
operating on the 100-volt range, the
full-scale accuracy of the meter will
be * 2 volts. When the pointer reads
full scale, or 100 volts, it is true that
the accuracy of the meter movement is
within =* 29, But consider the situa-
tion in which the pointer reads 25 volts
on the 100-volt scale; the accuracy is
still = 2 volts, which means that the
true voltage falls somewhere between
23 and 27 volts—but this is an ac-
curacy of only = 8% ' The advisability
l of using a voltmeter on the lowest pos-

sible range is apparent.

Isolating probes cannot be used suc-
cessfully with a v.o.m., because the rel-
atively large current drain of the
instrument entails excessive loss of
voltage across the isolating resistor.
Furthermore, an isolating resistor
which is chosen to provide direct read-
ings on one range, will read incorrect-

\
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CATH'DDE RAY TUBE SFE'BIALS*

One Year Guarantee
STAN

16DP4 or A,
16JP4 or A, .,
16CP4 or A, .
16FP4

1swp4 ..

(Aluminum) ,
X 19AP4A
<« 20CP4
X20LP4 ..
*ZIAPC
*21EP4A
24APA4A
* QUANTITY CRT USERS *
We wilt give you DUD allowances if you ship them
¥Kto us Prepaid. 10 CRT's minimum shipment. WRITE ¥
{ron DETAILS,

ANTENNAE SPEGIALS
S o

1.3 6 or more
.$2.19 $1.98

HCHASSIS 630 TECH-MASTER
Model C-30 with Cascode Tuner.
¥ oPEN FACE CxnBiNET

»
»
*
»
»
*
*
*
*

- #

.
*

TAPE RECOR
*FENTRON — Model 9T3C — z- ﬂln.t.d

lttmol Illerl."
Recorders.

€30 vart Blocking
orm .. 89*

. osc. o
ig: Caseode Tunen - 11.95"
Gumont 21.28 mc. 14.95%
1.98  Famous inputuner. 10.002%
TV Permanent Magnet »
Focus Assembly 1.98

ONVERSION SPECIAL

21EP4 Amarlcan Standard Tube ALL FOR ONLY *’

21" Beveled Mask
frution 5et 1o bt converteas _ 943.50
AUTHORIZED DISTRIBUTORS tor Gen-
Electric, Kenrad, Tung:Sol, National Un
wald, Regel, Auhma i
c cul tom: Rad foi
ch.v let and many okher: llvlll
We carry a Complete line of HI FIDELITY *

and sound equinment. Send us your requests.
Wa also carry l :nmvlate line of popular makes of
Radio Tubes at 10 discount. Aiso many other spe-3
xurl’ose lnd trammn!mg types, and all elect
and equUibmen. at fowest Prices. Send us &
r requirements for rompt guotations
2004 with order. Balance € AH Drices
NEW YORK Warehouse. Minim r $3.00,
e for our latest Price list and Hl-F- clhloﬂ to 3

l t. RN-3
TAN-BURN zzze
FLIE'I'E.DHI!:S €a
FHEATHE BLEG.
1497 [I.RI;}.D.D\'.I‘&T = MEW \'DHK 19, N.Y.

*Bxﬂ M spenl(r
*1" L) sulker e
70° Yoke .

+$ 3.98

¥

io|
and General Mato
Flymoulm

T TTTE

ENJOY 3 COLOR TELEVISION
FILTER SCREEN NOW

Changes dull eye-straining black and white pictures
inte zeaulilul color tones. Seconds to attach. No tools
used. Melps eliminate glnre Order direct. Send $1
for screen_size up to $1.28 size 177, $1.30
size 207, $2 size 21”7, $2.80 size 247, $3 lrxe 277,
(Also available are single solid color screéns in blue,
green. or amber.) Prices on solid color screens are
00, less. We pay postage except on C.0Q.D. o'ders.
Satisfactlon guaranteed. Inquiries from dealers also
welcomed,

Zingo Products, Johnstown (8, New York

REVOLUTIONARY

NEW TYPE TV ANTENNA WINS!
THE OCTO-TENNA

proves superior against all competition in 97 out of
100 comparison tests in ditficult signal arcas.
DEALERS: This is IT?!
Contact €. R, DERR CO.
1018 TAYLOR AVE. VALLEJO,

CALIF.

RADIO & TELEVISION NEWS
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1;; on the ncxt higher range, because
the input resistance of the instrument
is not constant. The input resistance
on any one range is equal to the full-
scale value of the range times the
ohms-per-volt rating of the instru-
ment; for example, a 100,000 ohms-
per-volt instrument has an input
resistance of 1 megohm on the 10-volt
range, but an input resistance of 10
megohms on the 100-volt range.

The V.T.V.M.

Most v.t.v.m.'s have automatic pro-
tection against burnout, which avoids
severe damage to the instrument when
applied across excessively high volt-
ages. Aside from this important fea-
ture in practical work, a v.t.v.m.
provides high input resistance on low-
voltage ranges, which makes it pos-
sible to measure a.g.c. voltages,
signal-developed grid bias, and plate-
voltage values in pentode amplifier
circuits. Almost all service v.t.v.m.'s |
are designed with an isolating probe
for use on the d.c. ranges, so that d.c.
voltages can be measured in the
presence of high-frequency a.c.

The input resistance of a v.t.v.m. is
constant (usually at 10 or 15 meg-
ohms) so that when a high-voltage
d.c. multiplier probe is used with the
instrument, the probe can be used on |
the low-voltage ranges as well as on
the high-voltage ranges. Thus, a
v.t.v.m. can be used not only to meas-
ure the second anode voltage of a pic-
ture tube, for example, but can also be
used to measure relatively low d.c. |
voltage values in the presence of high- |
voltage a.c. pulses, such as the plate
voltage of a horizontal oscillator tube.
In the latter application, the high-
voltage d.c. probe is being used as an
a.c. filter, and the d.c. voltage atten-
uation is incidental; because of the
constant input resistance provided by |
the v.t.v.m. the probe reads directly on
any scale, indicating 1/100 of the ap-
plied d.c. voltage.

Many present-day service v.t.v.m.'s |
provide for measurement of peak-to-
peak voltage values. Some instru- |
ments have a built-in peak-to-peak
voltage indicating network, while
others obtain peak-to-peak indication |
by means of an external probe. The
built-in arrangement has an advantage
in that higher voltages can be accom-
modated without damage to the in-
strument, but has the disadvantage
that the input capacitance is some-
what higher, with correspondingly
greater circuit loading.

The ohmmeter function of the elec-
tronic ohmmeter built into the serv-
ice v.t.v.m. is superior to that of the
v.o.m., since resistances as high as
1000 megohms can be measured with
an ochmmeter battery of only 1.5 volts.
This is a great advantage, since var-
ious delicate circuit components can

WE’RE IN OUR NEW BUILDING!

Leo |. Meyerson

WHGFQ

We are now operating from our new ulira-
modern electronics building — geared for
greater efficiency and faster, more
complete PERSONALIZEO service than ever
before!

$954 Per Month
(12 months)
{

$12.00 CASH DOWN

Communication receiver with built in
speaker covering 540.-Kc to 44 Mc in four
bands. One RF stage, 2 IF stages.

$47§50995 CASH DOWN

- s
= er Month
(12 months)

$32.42 18 MONTHS

Dval Conversion Receiver 535-33.3-K¢ in
6 bonds. 2 RF stages, variable 6 pasition
band width selectivity, 250 cycles to 10
Ke. 10 watt gudio output, 17 tubes plus
voltage regulator,ballast tube and rectifier.

HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEOIATE SHIPMENT

MODEL 12 MONTHLY DOWN CASH MODEL 18 MONTHLY DOWN CASH
NUMBER  PAYMENTS  PAYMENT PRICE NUMBER  PAYMENTS  PAYMENT PRICE
5.38C $3.97 $ 5.00 $ 49.95 | 5.76 $10.90 $20.00 $199.95
5.53A $7.95 $10.00 $ 99.95 | sx-82 $19.07 $35.00 $349.95
5.72 Port $8.74 $11.00 $109.95 | sx.71 $13.62 $25.00 $249.95
S-77A $9.54 $12.00 $119.95 | HT.20xMTR  $24.50 $44.95 $449.50
F R E E Get your BIG NEW 1954 WRL CATALOG,
offering the greatest selection of radio and
-'954 television equipment, parts and supplies

CATALOG

be damaged by higher voltages.

The accuracy of a v.t.v.m. is seldom
as high as that of a v.o.m., but against !
this, are the advantages afforded by |
electronic protection against overload,
and wider measuring facilities. —3j~ |
MARCH, 1954

COUHENL BLUFFE.
WA

HELP W

WRITE—WIRE 1]
PHONE 2-0277 1 Councit Blulls, lowa

for the Novice, Experimenters, Homs and
Professionals.
el GRS GRS SIS SN GRS SRS AT GER GRS SR BN SN ——

WORLD RADIO LABORATORIES R.3
3415-27 W. Broadway

2 Please send me:

0 3 x 4’ y.5. Radio
Map 25¢ 5X-88 Info

[0 New Catalog 5] S-40B Info

[0 Used Equipment List [] NEw LOG BOOK 25¢

Name
Address

City Stofe
L L W Y Ry

WRL XMTR Info

ANTED!

This established radio & television manufacturing firm in Western

New York has openings for:

Test Engineers
Technicians

Applications should contain details

Trouble Shooters
Aligners

of past experience. Write to

Personnel Manager, H. E. Dudley

STROMBERG-CARLSON COMPA

2880888008308 008880bb0bb0bdddoososoe
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INVENTORY SALE!

PEDUCT 10% FROM ALL PRICES FOR
THIS MONTH ONLY. [

WESTON METERS

| | Model 301, RECTIFIER TYPE
0-150 Volts AC, 1000 ohms per volt AC, 59 95
Round bakelite ch$€. . ... .orrvoarnaacs Ea.
NEW! BOXED..... ..scoersasasss 10 for $29.95 | |
§ OTHER WESTON MODEL 301—1
1 0:100 Micreamp DC {Spec, Scale).......... s10.95 |
0-200 Microamps DA 2930 |
M v ';:ss.'; |
1 &35 W 6e 705 ] |
MODEL 731 I
{l 0-200 Microamns (Spec. Sealed.......+ 9.93
©-1 Ma (0-100 Scale) 8,95 I
BER R 1320
1 WESTERN ELECTRIC METERS [
3Y2 Inch round
B 2000200 Microames DE...-.oteenneee: 833 1
l WESTINGHOUSE METERS—Model NX35 |
0-500 Microamps (0-100 Scale). .. ........0n 6.9 I
1 GENERAL ELECTRIC
0-150 Volt AC—Model A0 22 . 7.95 l
I 0-3 Amp RF w'ihcrmo—:a::: gg:: o ;:g
1 e Time: 88995 Wours, 118 V.. 80 ey..10.95 ]
|
1 WESTON FREQUENCY METER I
1] modet e1a. 330 to azp cvcies, 100 to 125
' Valts. ular Price $10 95 I r
Qur Pnce. $
| Brand New ....ssv000- 39 EA. 1
| 1
i G.E RELAY CONTROL 1
1 (Ideal for Model Controls, Etc.) ]

J Contains & sigma midget 8,000 ohm, relay (trips | |

at less than 2 MA), high Impedance choke. bl-

Imatll strip, neon pllot and many useful parts. I
The sensitive relay aslone s worth much more

e e ol 81425 caen 10 1or $9. 90 |

low price of. .
1 Panet Me'l'ers OIL CONDENSERS |
4 MFD—800 VDC .95

NEW GOV'T SURPLUS

' STANDARD BRANDS MFD—1000 VvDC .9%
2" METERS MFD—1300 VOC 2.83

EULHEAO 0 o mro_a000 voc 2.50 I
""""" 3.49 MFD—2000 VDC S5.50

I 0-80 ma DC......
3" METERS
0-200 Mlicroamps . .
0-400 Microambs .. 3.93

MFD-2500 VDC 3.9%
MFD—4000 VOC 5.95 |
MFD—3000 VDC 3.95
MFD—3000 vDC 5.95 ||
MFD—330 VAC 6.95

OCRNHEINANSN

mp ... 4.
Mitliamp .., 4.50 | %

5
g &:ioou Milliamo 4’56 | ;1 mta 7s00voe .. 1.75 1

SavamactSii 493 | 1 mFo 20 xvoc.4v.9s
[ | a" METER 15 MFD 5 KVDC.49,95
l 0+200 Microamps. . S! 95 | 3 mfd 66D VAC. . 2, 95
i NON-INDUCTIVE RESISTORS ¢ I
l Ohmite, 250 Chin, 100 Watt.

Speciol. 5 for $2.50 I '
l FILTER CHOKES ]
] 4 Henry, 500 ma DC.. fully cased. Cracked Insula
l té);s. guaranteed O.K. elccl.rlcnlly I
L T T T T T T R M

SOLA CONSTANT VOLT TRANSFORMERS ]
rnnut ss 12% V 60 Cy Output Regulated 115V

13 soo VA a heTiH I

65
l 79.95 ||
NATIONAL '’S** METER
l '."'. Tlluminated Secale. Marked “‘Tune for Max..”* |
0-1 MA movement. 2 95 I
l BRAND NEW ... ivieasassnsssnsccnonoss =
WIRE WOUND RESISTOR KITS
l 25 asaorted 1D Watt . $1.95
g | 28 ausorted 20 want 2s0 [}
S50 asserted 5, 10, 20, Im’ SD WJ" 4.95% l
Stock too long to list. We can supply most slzes, l
l s$o order what you need.
§ 19 Weus. From 1 onm to 70K Ohma..Es. $ .18 []
20 Walts. From 4 Ohms 6 50K Ohms. . Ea. 20
25 Waits, From
50 waits! From ) «EA.
100 Wwatts. me 50 Ohms to 100K Ohms. . Es, 1
l ADJUSTABL! SLID!I WIRE WOUND
10 Walta from Obm 0 10K.eoconeennas $ .25
l 25 Watts from 20 uhmu to 2 5K ............ 3s
' EIMAC VACUUM CCONDENSERS 1
€& MMF 32 KVDC (VC 6-32).............. 5.
l 12 MMF 32 KvDC (VC 12-32; &
S0 MMF 32 KVDC (vC 50-33) S
@ 100 MMF § KVDC G.E ..ociiiiiiiiiiin sl
R e e e e e |

Min. Order $3.00—-235%;, wlith Order

i PEAK ELECTRONICS 0.

66 West Broadway, New York 7, N. Y.

L Phone WOt 2y |

Electronic Key
(Continued from page 81)

make it necessary to increase or de-
crease this resistor for a correct two-
to-one ratio. The higher the value of
R., the greater the dash-to-dot ratio.
The value of R, shown in Fig. 3 gave a
two-to-one ratio as determined by an
electric counter. The ratio can be de-
termined fairly close by ear, or by
slowing the key down so that dots and
dashes can be counted. Experience has
shown that for correct adjustment, the
ratio should be determined by count-
ing rather than by listening to the relay
clicks or an oscillator.

The photographs show the general
construction procedure followed. Al-
though the parts were mounted in a

. 4" x 5" x 6” metal box, a 3" x 7" x 3"

aluminum chassis would be easier to
drill.

In the photograph of Fig. 1 the speed
control, R:, was mounted to the left of
the 2D21, The “weight” and balancing
control, R, was mounted to the left
of the 12AU7, V.. The cathode poten-
tiometer was mounted below V. In
order to accommodate the threc wire
connection to the “bug,” a three way
plug and jack were used. The jack, Js, is
mounted to the right of the “on-off”
switch, and insulated from the chassis.

The photograph of the “bug,” Fig. 2,
shows the three-conductor cable fas-
tened to the spring arm stop with a
cable clamp. The connection to the
dash contact post is made below the
bug after the strap from the dash con-
tact post to the dot contact post was
removed. By loosening the dot contact
post, enough clearance bhetween the
metal washer and the stud can be
obtained to accommodate a solder lug.
To keep the spring arm from bouncing
when dots are being made, a rubber
band was used to keep the end of the
spring arm against the spring arm
stop. Only the necessary “bug” modifi-
cations are shown, and the reader will
undoubtedly have ideas on how to ad-
just his own “bug.” However, for a
hetter ‘“‘feel” the spacing between con-
tacts should be closer than normally
used with a ‘“‘bug.”

The circuit can be easily adjusted by
using a vacuum tube voltmeter and an
ohmmeter, or combination test instru-
ment.

First, hold the “bug” lever to close
the dot contact, and connect the
v.t.v.m. between the cathode of V.. and
ground. Adjust the speed control poten-
tiometer, R., until a varying voltage is
noticed on the meter. Set the speed
control so that the meter pointer is
nearly steady. Note this value.

Next, place the v.t.v.m. across the
cathode of V:s and ground. The dot con-
tact should still be closed. Adjust Rs to
give the same average voltage as be-

re.

Release the “‘bug” lever and connect
the v.t.v.m. across the relay winding
with the positive meter terminal to the
plate end of the relay winding. Adjust

www americanradiohistorv com

the balancing potentiometer, Run, to
show zero voltage across the relay. Mo-
mentarily ground the grid of V. and
note the voltage.

Close the dot contact and adjust R,
until half of this reading is obtained.
The relay may not operate at this time.

Set the v.t.wv.m. or chmmeter to in-
dicate Rx10, Rx100, or Rx1000 and cal-
ibrate it in the usual manner. Connect
the ohmmeter across the armature and
keying contact of the relay. Hold the
dot contact closed as before and adjust
the relay to give mid-scale indication
on the ohmmeter. This generally will
insure proper adjustment of the relay.
Now close the dash contact on the
“bug"” and note that the ochmmeter in-
dicates about three-quarters full scale
or three-fourths of the way toward the
“zero ohms” end of the scale. Recheck-
ing the voltages and rebalancing, as
described, will insure that proper ad-
justments have been made.

If the relay is a non-adjustable type,
use the “‘weight”-balance control, R,
to give the mid-scale indication.

If the dash-to-dot ratio is too great,
a lower value of resistor should be tried
between the grid of V. and the timing
condenser. Due to the circuit elements
in the keying circuit of the transmit-
ter, the “weight” control, Rw, should
be used in adjusting the transmitted
signal.

Relays

Voltage readings under various con-
ditions for four different types of re-
lays are shown in Table 1. These read-
ings were obtained after each relay was
connected in the circuit and adjusted
as previously described. The voltages
shown in the chart, which should be the
same, will vary one or two volts de-
pending upon the power line voltage at
the time the readings were taken.

The relay marked “BK-35,” which
was found as a surplus item, is ideal
for this circuit, but three others were
also checked for performance and ease
of adjustment., The Ward Leonard re-
lay was purchased about seven years
ago, but could not be found in any of
the present day catalogues. However,
a catalogue number 25038 marked on
the relay might be helpful in locating
a similar one from the manufacturer.
Since it is constructed along the same
lines as the “BK-35" relay, it is easy
to adjust the contact spacing and
spring tension. On the other hand, the
only method of adjusting the contact
spacing on the Potter & Brumfield
type LMS is to bend the back contact
down with a pair of pliers. The amount
of bend required is shown in the photo-
graph of Fig. 4. The spring tension is
adjusted by means of a screw at the
top of the relay. The distance between
the armature and the pole piece should
be about the thickness of a sheet of
good-grade typewriter paper for best
results. After a few repeated adjust-
ments, this relay worked as well as the
others. The Western Electric relay is a
sealed, non-adjustable type, polar relay
which fits a standard octal socket.
Since it is sealed-in-glass mercury con-

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

o

tact switch whose characteristics are
fixed by its design and manufacture,
no adjustments are necessary for key-
ing purposes. It was included in the
list to show that a non-adjustable type
relay having a medium coil resistance
would work satisfactorily. However,
the relay should be a sensitive plate re-
lay with a winding of from 2000 to 12,-
000 ohms.

The circuit shown was designed for
economy, low supply voltage; a mini-
mum of parts; and ease of adjustment.
The low priced semi-automatic key was
purchased from the Eleciric Specialty
Mfg. Co., Cedar Rapids, Towa. As long
as the plate voltage does not vary over

| 10% higher or lower (20% total) the

“weight’’-balance control, R, and the
speed control will adjust the circuit
for different voltages. The only reason
for using the 2D21 instead of the larger
2050 was to conserve space.

In closing, the writer wishes to thank
WSFRE for his assistance in the con-

struction of the keyer. {30
RUMBLE FILTER
By DAVID KESSEL
HE current trend toward improved

low-frequeney response in amplifiers
and speaker systems has resulted in a
corresponding increase in the audibility
of so-called turntable rumble. This is
especially true of the average system in
which a three-speed changer and a loud-
ness control are used.

The most cconomical method of re-
ducing response below 40 cycles is the
insertion of a parallel “T* section be-
tween the equalizer tube and the next
Chigh impedanee) stage. Unfortunately
the mathematics involved in the compu-
tation of circuit components for the “T»
filter seems to diseourage many experi-
menters.

The author has tested several “T fil-
ters and found that a cirenit with a res-
onant frequency (frequeney of mini-
mum response) of 8 cycles eliminates
practically all of the Garrard and
Webster-Chicage rumble with little ef-
fect on frequeneies above 40 cycles. The
response is down 5 db at 25 cyeles; 20 db
at 10 eyeles; and 20 db at 5 eyeles. Ap-
parently most rumble oceurs between
these frequeneies. If this filter is eon-
neeted in the preamp with a d.p.d.t.
switeh, the decrease in speaker vibration
with the filter switched in is immediately
noticeable,

A simple turntable rumble filter,

i

Ry, Re—1 megobm, V4 w, res.
R—470,000 ohm, Y3 w. res.
Cy, C,—.05 pfd., 400 v. cond.
Co. Cq—.025 pid., 400 v. cond.
L—b:.d.:. switch

"rA01°

COYNE

trains you for
big pay jobs
in...

S of

n sho'.).. or in

spare time at HOME

A fascinating field] A great futurel A good job or independ-

ence in a business of your owni TV is growing by leaps and bounds

—1227 new communities, 1845

new stations given *go-akead’’.

Trained men are worth their weight in gold!

COYNE HAS TRAINED MORE
SUCCESSFUL MEN

Thousands of successful men trained at COYNE
= the largest. oldest, best-equipped school of its
kind (established 1899). A Coyne-trained man
is a top-trained man. Coyne methods require no
advanced education or previous experience.

TRAINING TAILORED TO
MEET YOUR NEEDS

Resident Shop Tralning—You can learn on real
equipment in the Great Shops of Coyne. Learn
quickly-easily at Coyne. Practical Technical meth-
od gives practical experience on massive outlay of
full-size equipment plus necessary technical train-
ing. Finance Plan whereby you can enroll now and
pay mest of tuition later. Also Monthly Payment
Plan especially designed for K-Vets. If you need
part-time work to help out with living expenses
while at COYNE, we’ll help you get it. Coupon
bringg FREE BOOK and details.
OoR

Coyne Tested Home Training—To those who
cannot come to the Coyne shops here in Chicago,
we offer modern, up-to-the-minute training de-
signed to meet Coyne standards. Practical. down-
to-earth. easy to follow, step-by-step instruction.
So practical. you can quickly be earning money in

B.W. COOKE, President FOUNDED 1899

ELECTRICAL SCHOOL
A TECHNICAL TRADE INSTITUTE CHARYTERED
NOTY FOR PROFIT
500 S. Paulina Street, Chicago 12, Dept.34-HRS

ELECTRICITY ® RADIC ® TELEYISION & REFRIGERATION © ELECTRONICS

Television and Radio while learning—personal su-
pervision by Coyne Staff—men who know TELE-
VISION AND RADIO, AND KNOW HOW TO
TEACH |T—and the cost is low—vou pay only
for training—no costly extras. Send coupon below
for Picture Folder and full details, including easy
Payment Plan.

MAIL COUPON FOR [ —..
FREE INFORMATION I-'I:'mff"m-m..,‘r

Fill in and mail coupon, [
TODAY. Check the train= |
ing you're interested in. If
you want information on ;
both. check both,Com- '.'-
plete details will come by

return mall. No cost—No f
obligation—No salesman oy
will call.

B. W, COOKE. President
COYNE ELECTRICAL SCHOOL
500 S. Paulina Street. Chicago 12
Dept. 34.HRS

Send_details of your offer on training checked
below. This does nut obligate me and no saleaman
will cali. 1 am interesied in:

0O TELEVISION-RADIO HOME TRAINING

O TELEVISION-RADIO IN COYNE SHOPS
Name .. ......0s

Address .. v iieiierienanees

(el ¥ /8 50RE080060000000 0O0CO00000 State. ..ol

UBE

RCA, G.E., SYLVANIA, CBS
AT TREMENDOUS SAVINGS OVER
REGULAR WHOLESALE

OTHER TUBES AVAILABLE AT SAME LOW, LOW PRICES

Latest Code Dates « Boxed «Fully RTMA Guaranteed

024 B2 | BALS 43| 4CBS 76 1 12AV7 113
183 95 [ 6AQS5S 76 | 6CD6 1.98 12BAS 73
1X2  1.06 | 6AUS .67 | 8J6 92 12BE6 .78
5U4 43 | 6AVSE 80 | 8K& 45 12BH7 1,07
5Y3 48 | 6BAS 71 | 65N7 .BS | 125A7 .80
6AB4  BO | 6BGS 1.98 | 454 73| 125k7 77
6AC7 1.25 | 8BK7 1,28 | 6V6GY 75 | 125Q7 .67

6AGS .83 |68Qé 142 | 6w4a 70 I5W4 49
bAH6 1.40 | 6BQ7 1.42 | 12AT7 1.05 | 35Z5 .51
6AKS 1.30 | 6BZ7 1.52  12AU7 85| 50L6 .75

STUART ELECTRONIC DISTRIBUTORS

Minimum Order $10.00

Dept.—R12

Brand New Pix Tubes Full One Year Guarantee

with th

01d Tube 01d Tube

108P4...10.50 10.00 16RP4...18.50 16.00
12LP4....12.50 12.00 178P4...19.50 17.00
12LP4A . . 13.50 12.00 17CP4...21.00 18.00
16AP4...19.00 17.00 19AP4...25.00 20.00
16AP4A..24.00 17,00 19AP4A. .24.00 20.00
16DP4 /A.17.50 14,00 20CP4...25.00 20.00
16GP4...20.50 17.00 21EP4....27.00 21.00

149-09 Union Turnpike
Flushing 67, N. Y.

OLympia 8-3353, 4352

TERMS: 25% Check or Money Order, Balance C.0.D., F.0.B. New York. Safisfaction Guaranteed.
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Communications Receiver
(Continued from page 67)

t Bargain in Broadcast Quality
TAPE RECORDER ' L
MECHANISM

permitting use of a wide variety of
headphones. The speaker is silenced
when the headphones are inserted into
the jack. A larger external speaker,
with an impedance of 4-8 ohms, may be
plugged into the headphone jack if so
desired.

Two slide-rule tuning dials are used,
one the main tuning dial and the
other the bandspread tuning dial.

The main tuning dial has four scales
marked “A," “B,” “C,” and “D"” corre-
sponding to the four bands of frequen-
cies tuned by the NC-88, the position
of the red dot on the “selector’” switch

Q75

Mode! 90 “Ulira-Audio” tape
transport mechanism complete
with high quality record-erase-
playback dual track head, 110
volt, 60 cycle induction motor,
rewind, accessories and hi-qual-
ity plastic base recording tape.

USE WITH ANY HI-GAIN AMPLIFIER

The *‘Ultra-Audio®* transport with convenlent terminats and full instructinns H H H ] .
which permit s Ippl cation to your lvnnnt ampllm-r phono-; Sradio. or other audio unit, for the making, repros lndlcatlng which of these scales is to
duction and erase of tapes, just as any ape This hi s tdeal for the hi-f enthusiast, |

be read. Heavy white lines have been
placed on certain portions of the
short-wave bands corresponding to im-

the expenimenter, the radio hnm ur commercial “user. It is Identical to that brovided for our commereial outlets,
Little experience 18 required to foljow simple Instructions and comPrehensive clrcuit disgroms to connect W0

almost any radic or audio unit for Iull life-1ike Performance.
Records—Reproduces—Erases, At Two Speeds

amnlifiers, etc.,
of dollars.
most radios.

hono, and with Unit com

Simple change over parta furnished Permit operatlon at clther 714 or 3% inches Per sccond sbeeds,

r of cirecuit diagrams with clear instructions are provided to ennble even
at minlmum cost to oain results comparaile to tha
Mnchlne will operate with lny amplilier clnahle uf l.e(n;( excited

A num-
the novice 10 construct special
of rccorders selling for many hundreds
by crysial mike or magnetie

and use. Provided with convenient

mounting lugs.
Audio® Model 0. MONEY BACK GUARANTEE.

The fine_ profeaslonal nllpenrnnce of lhin unn wlll make any user proud to display his

HUltra-

The Model 60 tape tramsport mechanlsm Was Initially developed hy the engineers of the Ultra-Audio
Rroadcasting Svstem for our own use (0 provide an extremely rugged and simple unit with

mechanical stability to meet commerclial and broadeast requirements.
e achieved by following a careful program of simplicity and remonn,z many of the
much lower than we were compelled Le pay for so-cnlled
of the cunstant nrviclnl repair, and adjustment exhense of such units as were available to us

sufficient
TL was felt that surh doslm could
frills’’ At a enst

sprofessional’” unlts and eliminate & great deal

facilities and services of our cngineering staf.

FIRST COME—FIRST SERVED

Avatlable at no cost to the purchasers and u.sers of Uttra-Audie Br ing

are the full

{Rhipped pre-paid on epsh with oeder

ORDER FROM
EQUIPMENT-SERVICE DIVISION

Ultra-Audio Broadcasting System
BOX 243, SAN DIEGO (12), CALIFORNIA

otherwise charges collect, 'z cash with
order on all C.0.1%.°s.) All orders subject
to possible two weeks' delay.

HANDBOOK

ONE-VOLUME
LIBRARY OF RADIO
INFORMATION

734 PAGES!

RADIO HANDBOOK. GIANT 13TH EDITION. A
one-volume library of radio information with
extensive, simplified theory. Detalled how-to-
build-it dota on dozens of items of practical
radio equipment, Book No. ELE-RH13...%6.00*

BETTER TV RECEPTION (in fringe ond low-sig-
nal areas). NEW SECOND EDITION. The stand-
ard guide for installation technicians. A popular
text for TV enthusiasts.

Book MNo. E&E-TR2..........000000....32.50°

SURPLUS RADIO CONVERSION MANUAL. VOL.
1. Practical conversions. Write for list of con-
tents. Book No. E&E-SMTY....... $2.50¢

SURPLUS RADIO CONVERSION MANUAL. VOL.
2. Companion to Volume 1.
Book No. EBE-SM2......c00veurinees..32.50¢

WORLD'S RADIO TUBES (BRANS' VADE
MECUM). NEW 9TH EDITION. Lists over 15,000
tubes from every tube making country. Prinhd
in 18 Icngucqﬂ. Book No. ELE-YM9. ...$5.0

RADIOTELEPHONE LICENSE MANUAL. Typlcal
study questions with concise answers for ony
commerciol U.5.A. rodiotelephone operators li-
cense. Book No. ELE-RLY..............$3.,75¢%

*“Plus any tox.
BUY FROM YOUR DISTRIBUTOR

RO IO, OiW DINICT 4 AL OROMEN RO
EGAITORS snd ENGIMEIESE, Lid
, SAMNTA BARBRARRAE, CAHLIF
wiey P BARAE VAP OE, W, B

THE GREAY

SIAY ON 7HE A7

WHEN POWER FAILS...with |
an ONAN Electric Plant

Model TOEL, 10KW A.C.

W hen storms, floods, or fires interrupt
electricity and force you off the air, you
lose listeners and income. Guard
against loss, assure vital public service
during emergencies by installing an
Onan Electric Plant. Onan Standby
Electric plants serve many network and
private stations. Gasoline driven auto-
matic models to 50,000 watts.

PORTABLE ELECTRIC PLANTS
FOR MOBILE RADIO USES
Supply A.C. power for broad-
casung at scene of events.
Light in weight. Can be car-
ried by hand or in trunk of
car. A.C. models: 400 1o
3.500 watts.

Pnite for FREE Polder
D. W. ONAN & SONS INC.

7901 University Avenue

Minneapolis 14, Minnesoia
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portant frequencies along with a let-
ter to designate the agency which uses
each. That is, the letter 4 above a
heavy white line indicates a band used
chiefly by amateurs, while the letter
F denotes use by foreign countries, the
letter S, ships, and P, police. There
are also small white circles at various
points on the scales enclosing an iden-
tifying number or letter. These circles
indicate the correct setting of the
main tuning dial pointer when band-
spread tuning is to be used on that
band. They are discussed in the para-
graph on bandspread tuning. The two
circles enclosing the letters CD on the
broadcast band, however, indicate the
two civil defense frequencies and are
ealt with in the paragraph on those

frequencies.
The “bandspread” dial has five
scales calibrated directly in mec. plus

a logging scale graduated from 0 to
100. These scales are identified by a
letter to indicate the receiver band to
be used for a particular amateur band
and a number to indicate the amateur
band being tuned, with the exception
of the logging scale which is identified
by the word “log.” Six principal ama-
teur bands have been calibrated on
the dial, the “log” scale serving for
calibration purposes on any other band
within the range of the receiver.
Recently the Federal Communica-
tions Commission authorized the fre-
quencies 640 and 1240 kc. for use by
broadcast stations in the event the
United States should be placed under
threat of air attack. In that event all
transmitters will be required by law
to immediately cease all operation,
with broadcast stations resuming op-
eration only on those two frequencies.
Accordingly, these frequencies have
been clearly marked on the “A"” scale
of the NC-88 and are identified by cir-
cles enclosing the letters, “CD.” To re-
ceive either of these two frequencies
place the receiver in operation for the
broadcast band and set the bandspread
pointer on the ‘set” mark. Then set
the “main tuning” dial pointer in the
center of either of the two circles and
the receiver will be set up for proper
reception of emergency bulletins. —30—

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

TV Troubleshooting Methods
(Continued from page 65)

I—

good, but what if it doesn’t work? For
example, what if signal tracing shows
all of the stages of the suspected sec:
tion to be all right? We may have sus-
pected an innocent section; signal trace
other sections which could possibly be
guilty and, as a last resort, signal trace
the supposedly “innocent bystanders.”

What if all of the components in the
suspected stage check all right? You
guessed it: check the components in
other related stages.

Why not just check all of the com-
ponents and adjustments in the re-
ceiver on every job and forget all about
the systematic procedure? It may be
all right in theory, but what good is it
if it may not always work? The an-
swer is that it does work often enough
to save most of the time which would
otherwise be spent on random check-
ing of components and adjustments.
Also, it can be combined with the other
two techniques previously mentioned.

Faults which occur frequently
cnough to be worth checking on even
without any definite indication are:
bad tubes, blown fuses, and poor con-
nections in the antenna system. These
things can also be included among
those easy to check, along with visible
faults such as broken components and
open or shorted wires, and the effects
of manipulating the various controls
and adjustments, of tuning to a differ-
ent channel, or of operating the re-
ceiver at a different time or in a dif-
ferent location.

A practical troublefinding procedure
should include steps such as the fol-
lowing, subject to modification depend-
ing on the indications observed and the
available equipment:

1. Have set-owner demonstrate and
describe trouble.

2. Observe effects of front-panel
controls and adjustments. (Any adjust-
ment whose manipulation does not
produce an improvement should be re-
turned to its original position.) Check
back-of-chassis adjustments, antenna
connections, and anything clse accessi-
ble.

3. By functional analysis, determine
section probably faulty.

4. Remove back cover, insert a.c. in-
terlock bypass (‘‘cheater” cord). Ad-
just ion trap magnet. (They usually
need adjustment.) Check whether all
tubes are lighted. Refer to tube loca-
tion guide and replace tubes in suspect-
ed section. If no replacement parts ex-
cept tubes are immediately available,
check other tubes.

5. If vacuum tube voltmeter, test-
point adapters, and replacement parts
other than tubes are available, make
voltage and resistance measurements
from top of chassis in suspected section
and compare with service data. Refer
to circuit diagram to determine com-
ponent probably faulty.

6. Take chassis out of cabinet and
to shop. Refer to hints regarding the
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TG-34A KEYER

PORTABLE
e 115 or 230 V. @ 50 to 60 cycle—
KEYER TG.34A is an automatic unit for
reproducing audible code practice sig-
nals previously recorded in ink on paper
tape. By use of the self contained
speaker, the unit will provide code prac-
tice signals to one or more persons or
provide a keying cscillator for use with
a hand key. The unit is compact, in port-
able carrying case, complete with tubes,
photo cell, and operating manual. Size:
1084,” x 105" x 15134,”. Shipping weight:

45 Ibs. BRAND NEW—in Original Box—
While They Last—Only:

NEW: $24.95—USED.

114,95

T G 1 o K E Y E R: Same function as TG.34A,

only larger, using 2/6N7—2/6L6—2/b‘8]7—l/5u46 Tuhn
and 17923 Photo Cell. Housed in standard Metal Cab.

inet. ¢an be removed for 19” rack mtd. Size: 11" H
x 24" W x 18%” D,
NEW: $29.95 ] USED: $19.95

FREE CATALOG

LISTING HUNDREDS OF TRULY EXCEPTIONAL
‘'BUYS"*|—WRITE FOR YOUR FREE COPY NOW!

TRANSFORMERS—110 V. 60 CYCLE PRI.;
§ VoIt Cl ZSA—IO 000 V.
dn’

Ins. OPEN FRAME—:" x

24 V. I
24 V, 6.5 Am,

ANTENNA EQUIPMENT

MAST BASES—INSULATED:

MP-132 BASE—Illustrated at loft—]"
heavy coil spring, 2" insulator. Overall
length: (1%2.” Weight: 23, Ibs.

[ L T $3.95

MP-S.33 BASE—Insulated type with heavy
coil spring and §” dia. insulator. Re-

i

Quires 2” hole for mounting. Weight:

[N T8 856668000060660000000 650030 5.95

L MP.48 BASE—Insulated type base with

-, heavy coii spring. Reauires 134” mount-

ing hole, Weight: 11 Ibs......... $6.95

| MP-37 BASE—Insulated typs with heavy

coil spring: 7" dm Insulltor rouuires 1%" hote for
mounting, Weight: approx. 10 Ibs............. §8.

MAST SECTIONS FOR ABOVE BASES:
Tubular steel. cobper coated, painted in 3 ft. sec.
tions. screw-in type. MS-53 can be used to make
any length with MS-52-51-50-49 for taper. Any sec-
tion, 50c each. Larger Diameter Section: SiT2s

COAXIAL CABLES:

BG.B/U (SPE(/:IA.L) 51. ohms. Same size as

Prices: 8¢
Per ft.—100 to 500 ft. Tl%c per 1t.—500 to 1000 ft.

@ Tc per ft.—1000 ft. Rolll @ G%c per ft
RG-34/U—71 ohms, 145 ft. length

DYNAMOTORS

HEAVY DUTY MOBILE DYNAMOTOR:

14 V. INPUT —output: 1030 VDC 260 MA. Tapped
515V, 215 MA. use @
6 V DC INPUT —500 v. 175 MA While they last—
......... Excel. Cond.: $14.95..... . New: §20.05
INPUT OUTPUT: STOCK PHIGES
VOLTS: VOLTS: MA. No. USED: NEW
11 vDC 230 90 DM.2| $9.95
4 330 150 BD-87 G.95 $8.05
14 250 50 DM.25 .95 ®45
14 1000 350 BD-77 22.50 3045
28 230 100 DA.IA 3.95 5.05
24 250 60 DM.32 2.45 6.5
24 575 160 DM-33 2.95
28 210 125 DY.22 795
24 220 30 DM-53 3.5
28 1000 350 PE-73 8.95
14 172 133 DM-40 G.N5 R.95
250 60 PE-86 2.75 8.95
12 or 24 500 50 USA/0515 495
12 or 24 275 1o USA/ 0516 4.05
12 150 i00 DM.310X 405 T.00
6orl2 500 160 PE-103 20,05 30.95
I2 230 30 PE-133 0.05 805
450 60 SP-175 3.00 495

PE 101 DYNAMOTOR—6 or 12 Voit,

original €Q conversion articles—Oct.

issues—iurnished.) This is the Dynlmolor the Hams

have been talking about! Easily adapted to supply

625 V. @ 150 MA. and 325 V. 125 MA @ 12 Voits—

or 300 V. 50 MA, and 160 V. $4 95
@ 6 Voits

(Ronrints of
Dec., '52

NEW—LOW—LOW PRICES
ARC-5 COMMAND EQUIPMENT:

R-25/ARC-5 Rec. 1.5 to 3 MC. No Tubes..Used: $14.95
R-26/ARC-5 Rec. 3 to 6 MC. No Tubes..Used: 7.95
R-27/ARC-5 Rec. 6 to 9 MC. No Tubes..Used: .95
R-28/ARC-5 Rec. 100 to 156 MC, No Tubes.Used: 95
T-20/ARC-5 Trans, 4 to 5.3 MC.......... New : 95
T-22/ARC-5 Trans. 7 to 9 MC........... Used: 14.95

274-N COMMAND EQUIPMENT:

BC-454 Rec. 3 to 6 MC.. «.Used: $10. 95
BC-455 Rec. 6 10 9 MC.. L Used:
BC-458 Trans. 5.3 to 7 MC
BC-459 Trans, 7 to 9
BG-456 Modulator
FT-225 Mtg. F/BC.456
FT-220 3 Rec. Rack
FT-221 3 Rec. Shock .
BC-450 3 Rec. Cont. Box...
BC-45! Trans. Cont. Box..Used: Y
PLUG—Male for rear of Rec. o
DM-32 Dynamtir F/Rec. 21V, Used: 32 95 5 HE S
DM-33 Dynamtr F/Modulator & Trans,..Used: 2,

SOUND POWERED HEAD
AND CHEST SET =

Navy Type—No Batteries ReQuired— %l
Ideal for TV Antenna (nstaliations

t'ndd many other uses. 20 Ft, Cord. is
e
Tested: .........c..... 35'95 EA.

TELEPHONE WIRE FOR THE ABOVE
COMBAT TYPE—2 Cond. Twisted. Rubber Covered.
Medium Weight, W-130 @ .01c per Ft,
FIELD WIRE—2 Cond. Twisted., Weather. $4 -’5
proof. Heavy Duly, wW-110=525 Ft. Roll.. L
2 Cond.

COPPER WELD WIRE — Weatherproofed,
Solid. 1200 Ft. Roll. £10.00, Per Ft. @ .11c per Ft.

AERIAL WIRE—Phosphorus Bronze #16 Strand. |
ed, 200 Ib. test. Weatherproof, 150 Feet 51_50
on Reel. RL-3 with Clips ..

BLOWERS—115 VAC 60 CYCLE

SINGLE TYPE: &Illustrl(ed at
left) 100 CFM. 2%" intake: 2‘
outlet. Complets size:

Order No. iC939

DUAL TYPE: 100 CFM. 4" in.
take: 2" Dis. Each Side. Gom-
plete Size: 8" x 6”. Order No.
(171 413,95

COMPACT TYPE: 108 CFM. Mo-
tor bull( inside stuirrel cage,
4% " intake: x 3" Dis. G

8%" H

plete lilo‘ 405"
20067

140 CFM.
W x 7Y%

Comnlele sizer 74"
C807

............................. 3.9
FLANGE TWiN: 278 CFM. 4" intake: 344" x 3" Dis.
Complete size: 113" b n xS e, B
der No. B aBaBOaE0800BoAR0E BERoBaaAGEE I BHE)

Address Dept. RN ¢ Minimum Order $5.00 ® Prices F.O.B., Lima, Ohio ® 25% Deposit on €.0.D. Orders

FAIR RADIO SALES

132 SOUTH MAIN 5T,
OHIOD

LIMA,
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TRANSVision

FIELD
STRENGTH

Finest

ail
;:.-*fuy Price

11ovV AC,
ond BATTERY
OPERATION

SAVES 50%, OF
INSTALLATION COST

Works from antenna

{no TV set needed)
FINEST because: Each Meter is in-
dividually colibroted in microvolts
on every chonnel. Wides) range—
10-50,000 microvolts. 12 chonnel
selector. Multiplier switch for weok
signal areos.
Pays for itseif on 3 or 4 jobs.
Meosures relative picture signal
strengths directly from ontenno.
Determines best ontenno system
and orientation. Checks recsiver
re-radiotion (local oscillotor.) iden-
lifies signals—TV, FMm, TVI. Easy to
operole, light, rugged. Mony other
exclusive feotures.
*Model FSM-4, for 110V AC only-
Complete with tubes. Wt. 13 lbs.

net $69.

Mode! FSM.4B, for Battery
Opeération and 110V AC. Wt
13 b s m e net $89.

TRANSVISION, INC.

NEW ROCHELLE, N. Y.

aif Test & Repair (RT;

Make BIG PROFITS this EASY way:

A MUST IN
FRINGE AREAS

UHF
L

10 DAY TRIAL:
Iry thesa fne in-

strumenis fer 10
BAT I yam

carions, Choice of 4 wpe';?

TESTER REACTIVAT
OR-.
‘S-:’AﬁKEl: 3 dnstrnmenty

Genkage) " as  higy,
h
:ag:ﬁ‘r‘;u. Givga r.:pld
H, of gas condition of
Reactivates
£ tim ¢
‘:'l'.\ wsn brightness am‘l“:l‘g;
(o Parky t electrical
ngre wt $34.08

et ‘i lmnb

IIE’S';§N;§PARKER: 2

lww: £ ’m:r:I clectrien] Jeakame
S any 1

ndnsrg‘-,llnl%bea. Provides , \-m[,lm:::os‘l(')’ﬁ-

hard to i dlum'l.\': useful for analvziny

NG vewlz-ﬂecunn prollems.net $25.9s
:, Ellmlnates leakage e ;

ments In C.R.T.s ang small tlh;hesmrl‘:t( (;;809";

Yransvision, Inc., New Rochelle, N. Y., Dept. N3

O Send me
O Enclosed find S _

O My JOBBER is
| accept your 10 Day Trial terms.

deposit. Balance C.0.D.

Nomg
Address i
City. State

JOBBER INQUIRIES INVITED

| receiver and trouble at hand, if any
are available from published data or
your own records. Continue signal
tracing and component checking if nec-
essary'.

7. Make record of receiver type,
symptoms, and cause, so that you will
have a hint available next time.

This procedure should be supple-
mented by a few precautions:

1. Do not change permanently any
component or adjustment unless the
benefit is immediately obvious.

2. Do not correct any trouble with-
out giving some thought to what may
have caused it, especially in a case of
burned-out fuses, transformers, resis-
tors, tubes, cte. °

3. Do not be sure that a change in a
component or adjustment has removed
the actual cause of a trouble unless
you understand how it could have

done so. —30-

Electro-Voice Model 666
(Continued from puge 63)

trum for which it is designed and, by
proper acoustic delay elements, a
crossover from one acoustic path to
another is achieved smoothly and uni-
formly. This principle of varying the
front-to-back distance is now estab-
lished as the ““Variable D.”

The Model 666 is unique in that
“boominess’” is totally absent on close
talking. Variations in bass sensitivity

below 100 cps due to the proximity
effect are less than = 2 db when the
unit is used from 6 inches to 5 feet.
Close talking is facilitated by the in-
sensitivity of pressure-operated dynam-
ic elements to “blooping” from explo-
sive labial sounds, such as those found
in’ the letters “P"" and “B.” Complete
insurance against excessive blooping is
effected by the integral blast filter, The
blast filter obviates the necessity for
wind bags on exterior shots.

This freedom from blooping and
proximity effects allows the micro-
phone to be used closer to the
vocalist, announcer, or soloist for still
further discrimination against un-
wanted sounds than would be possible
with a conventional unidirectional
microphone, —30-

TV CONFERENCE

HE Eighth Annual Television Confer.

ence, sponsored jointly by the Cin-
cinnati Section of the IRE and the
Professional Group on Broadeast and
Television Receivers, will be held in
Cincinnati on Saturday, April 24th.

The subjeet of the conference will be
“Black and White and Color TV and
UHF.” Meetings will be held in the En-
gineering Society of Cincinnati Bldg. at
McMillan St. and Woodburn Avenue.

Advance registrations for the eonfer-
ence, including hotel, hincheon, and
banquet reservations, should be ad-
dressed to J. A, Purdy, 7520 E. Miami
River Road, Hamilton, Ohio. Others
may register al the Conference if de-
sired.

"Diffusicone-8" Enclosure
(Continued from page 55)

plywood paneling with all sections
well glued and screwed. Internal
damping is provided by “Kimsul” in-
sulation.

This cabinet has created such wide
interest during public demonstrations
that it has been exhibited without the
decorator’'s finishing touch (as in the
photograph) in order to satisfy the
countless listeners that there was only
one 8-inch speaker working during
the demonstration. The home con-
structor will of course want to put the
finishing touches to the cabinet as best
suits his needs. The important factor
concerning the acoustics of this finish
is the grille cloth that covers the face

of the speaker. The University “Diffu-
sicone-8” employs the patented high-
frequency diffusing element which dis-
perses the high frequencies over a
wide angle. Thus, whatever grille
cloth is used should be selected more
on the basis of acoustic transparency
rather than artistic appearance. A
good rule of thumb to use in selecting
a grille cloth is that the cloth be about
50% optically transparent. If these
precautions concerning the physical
construction of the cabinet are fol-
lowed, then the combination of the en-
closure and the “Diffusicone-8" will
give clean strong bass reproduction
with well balanced middles; and if the
proper grille cloth is used the top end
of the spectrum will be completed
through the extended-range, wide-an-
gle, high-frequency performance of the
diffusion system. -30—

Response frequency characteristics of enclosure using the “Diffusicone-8" speaker.
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Certified Record Revue
(Continued from page T6)

lapse while conducting the Israel Phil-
harmonic recently. It is typical of the
man that he drive himself to a state of
exhaustion in his striving for perfec-
tion. The same relentless spirit is
evidenced in his reading of these
Mozartian gems. There are some who
.may object to a "big hall sound” for
Mozart. I don’t think this argument is
valid here because the spaciousness of
the recording is coupled by a fabulous
amount of inner detail. I don’t think
I am exaggerating when 1 say that
this is perhaps the finest sounding
Mozart on records. The silken heauty
of the strings, the bubbling capricious-
ness of the clean and articulate
woodwinds are a joy to the ear. This
is what true high-fidelity recording can
do for the classical repertoire.

There is many a person who doesn't
like Mozart, who would certainly he
won to his cause by this superb re-
production. In “The Prague,"” Mr.
Kubelik has chosen to follow the broad
melodic lines and polish and burnish
the highlights of the whole by metic-
ulous attention to tempi and dynamics.
He is never overly fussy, neither is he
sloven of detail. I think it fairly safe
to say that his reading ranks with that
of Sir Thomas Beecham and I've no
doubt there will be many who will
prefer it, sacrilegious as this may
seem. The “34th in C" is an unjustly
neglected work. A thoroughly delight-
ful piece it fairly froths and bubbles
with the effervescent reading afforded
it by Mr. Kubelik. He recognizes the
work for what it is; a light-hearted
exposition on “much-ado about noth-
ing.” Again the work benefits from the
superb fidelity of reproduction.

The AES curve reproduced the rec-
ord perfectly with no necessity for
tone control adjustment. Surface noise
was almost non-existent. A wonder-
ful farewell performance by Rafael
Kubelik for Mercury. I trust we have
not seen nor heard the last of Mr.
Kubelik in this country.

VivA4LDI
LAS PASTORELLA; SONATA FOR
FLUTE, BASSOON AND HARPSI.
CHORD IN A MINOR; CONCERTO
FOR FLUTE, OBOE, AND BASSOON
IN G MINOR; SONATA FOR OBOE
AND llARI’bl( HORD IN C MINOR;
CONCERTO FOR FOUR lNSTRU-
MENTS IN F MAJOR

Jean-Picrre Rampal, flute; Robert Gen-

dre, violing Pierre Pierlot, oboe; Paul

Hongne, lmssoon, Robert Vevron La-

croix, harpsichord. Haydn Socicty 11SL-

82, NARTB curve. Price $5.95.

A collection of works by one of the
greatest of Italian composers, Antonio
Vivaldi. Now don't get up on your
hind legs and run away! I know that
the idea of anything like this strikes
terror into you lovers of the hi and the
fi. But hold on! There is some really
good stuff here if you'll just take the
trouble to listen. This admittedly is

MARCH, 1954

(hed{/]o% 10 90% OFF LIST

For T.V.

ER with safety fuse
and swltch

sets where voltage
supply is low AC LINE BOOST-

to prior sale.

$5.95

deposit on c.0.d. shipments.

NEW JERSEY TELEVISION SUPPLY CO.

S5ole Distributor of NJRT Tubes
S06B WESTFIELD AVE., ELIZABETH, N. J. EL. 3-61886

orders under $10 add §I handling charge. Tubes offered subject
Prices subject to change.
F.O.B. 2% discount if full remittance accompanies order.

SEND FOR FREE TUBE LISTING.

THESE N. J.R.T.TUBE PRICES

Guarantee

Type Price Type Price Typu Price
147GT A5  BOHS T8 ELE 632 ALL NJRT TUBES
LR3IGT 67  BALS 3T EBRY L] ARE BRAND NEW
LH=GT 38 RAOE AT ::;.n'r -:: AND FULLY
ILS RO aEH =34 i
LNSGT 82 GATG 3T &SATGT A1 GUASGEITYEEEADRFOR
LIRS A48 EALAGT 70 H6507GT =39
155 A0 BAUE .80 ESHIGT A
1T4 a8 6AVE .37 6S5L7GT .49
s .48 6BAXA4GT .55 GSN7GT .50
. .37
W w2 STT T ae b Tee b
3A4 .43 6BCS .49 6UB .59 12BA7 .57 35485 .49
3LF4 .49 E6BDS .45 6VEGT .38 12BES .41 3s8s8 .38
3Qa .48 6BE6 .37 6WaGT .42  12BH7 .65 35CS5 .38
3Q5GT .48 6BG6G 1.20 6W6EGT .45  128Y7 .65  35L6GT 45
354 .48 6BHE .45 6Xa .35 12827 .65 35Wa .37
3va 50 6BJ6 .41 BXS5GT .35 125a7 58 3523 .- .43
[ saza .50 6BK7 .89 TE6 .35 125K7 .58  35ZSGT .45
suUac 45 G6BL7GT 65 7F8 .53 12SL7GT .49 a2 40
SY3GT .39 6BO6GT 70 12ALS .40  12SN7GT .50 a3 .53
523 .45 6BQ7A .92  12aT6 .35 12507 .58 as .53
5YaG .39 6Bz7 .85  12aT77 .65 12SR7met .55 S0BS5 .41
6A3 57 6Ca .39  12aUs .38 12VeGT .50 s0OCS 41
6A6 .49 6CB6 .45 12407 .55 19BG6G 1.15 SOL&GT .59
6ABa 42 6CD&G 1.18  12ave 50 1978 75 7OLTGT 1.07
saFa .92 6F6 48 12av7 .60 25BQeGT 75 76 .42
6AFE .75 8IS .40 12AX4GT .58  2SL6GT 40 11723 .39
6AGS .47 &) .50  12AX7 .55 25WaGT .45 117L7GT 1.19
&als .73 BKEGT .37 12BA8 .40 2526 .37 807 1.28
FREE FIVE 1L4 TUBES INDIVIDUALLY CARTONED LIST
T.V. PIX TUBE s ‘ 39 $11.25 WITH EVERY ORDER OF $25.00 OR MORE.
R NE R LLLLL " Many 7 volt types not listed. All tubes individually boxed. For

All orders shipped
5%

Now! HANDLE TELEVISION SERVICE
THIS NEW ““SHORT CUT” WAY!

Spot TV troubles at a glance . . . Fix "em twice as fast!
No. 1

PHX=@=[FI])X

TY TROUBLE
FINDING GUIDES

by Ghirerdi & Middleton

The looks of the picture on
a bad TV receiver can tell vou
at a glance what is wrong. PIX-

0-FIX not only make this easy—but also
show how and where to make the needed

repairs.

PIX-O-FIX No. 1.—Identified 24 common
troubles by actual TV screen photos. Gives
192 causes and 253 mmcdles fur these

troubles. Price separately, $i.2

PIX-O-FIX No. 2 (Ncw)—Covers 23 addi-
I. To- O Both PIX-O-FIX No. Isaml No. 2 at lhe
N speciat price of oniv

If not satisfactory, I wil return PIX-O-FIX ponmald n 10
days and you gusraniee lo refund the purchase price,

tional troubles not included in No.

gether, the 2 volumes are a comprehensuve
guide to easy "picture analysis'' servicing of

any TV set. Price separately, $1.25.

SPECIAL OFFER! §ezours;

and No. 2 for only $2. Use coupon.
$2.50 for botn.

OUTSIDE U.S.A. $1.50 each.
Same return privilege,

NEW! PIX-0-FIX No. 2 JUST OUT!

Usnry of PIX-O-FIX Mo,

about it that Me. 2
inclede 23 TV roce
eowarad

ng of J0€F

Cut TV testing time to minutes!
Make repairs fast and right!
Just  turn  the dial of the
Ghirardi PIX-O-FIX. When the
TV screen image in the PIX-0-
FIX "window™ matches the image
on the set you're repairing . . .
you've ROt your c¢lue as to what
Is wrong! PIX.O-FIX then Rives
you all causes of this particular
trouble plus the section of the
receiver in which it has probably
happened. Next you get step by

Enclosed find 8.
D PIX-0-FIX No. 1 ($1.2%5)

Name

FIX 90% OF TV TROUBLES BY
EASY PICTURE ANALYSIS!

. for which pleas¢ rush the foltowing:

City. Zone, Stateé......e0 00

| ware 30 enthesiastic
Bas mow been izsued 1o

var troubles nat previously
el balh ol borgoin price af anly 532

step repair instructions. Usually.
the component likely to be faulty
is specified. Quick tests to ap-
ply to it are explained—or parts
substitution recommended where
this iz the best procedure.

The two PIX-O-FIX units cover
47 different kinds of TV trouble—
just about anything you're ever
likely to be called on 1o fix.
Operation is simple and easy. Our
money-back Ruarantee protects
you fully.

. 10-DAY MONEY-BACK GUARANTEE

Dept, RN-34, RINEHART & COMPANY, Inc.
232 Madison Ave., New York 16, N. Y.

D PIX-O-FIX No. 2 ($1.25)

2.00 for iwo
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“To find and follow
the better wey™

INSIST ON

AMERICAN
REPLACEMENT

CRYSTAL
CARTRIDGES

Send for FREE catalog 46

.m&umm microphone co.

« Pasadena, 1, Calif.

AT0 Sowth Fair Gaks Ave.
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music for the more musically mature,
but it is not all that formidable. The
“La Pastorella” is a lovely work that
sparkles like wine in the Italian sun.
The quality of woodwind playing
found here is exemplary.

Each man is a virtuoso of his chosen
instrument and it is evident from the
good time they are having that they
enjoy this spritely work of Vivaldi.
The other works are combinations for
the various woodwinds and are
splendid examples of Vivaldi's amaz-
ing technical facility. Most are in
sonata form and show clearly Vivaldi's
penchant for contrast in his writing.
He made daring innovations for his
day, elevating the oboe from the ob-
scurity of the orchestral whole to a
solo instrument for which he wrote

| some exceedingly clever (and difficult)

music. The reproduction throughout is
very good indeed, the lone violin dis-
playing no annoying edginess, and the
woodwinds sibilant, snarly, sonorous as
the score demands. A record to be
treasured by students and others who
appreciate this resurrection of some
unjustly neglected Vivaldi. The
NARTB curve needed a few db of bass
boost to reproduce satisfactorily and
the surfaces were a little “ticky”

STRAVINSKY
TIIE RAKE’S PROGRESS

1lilde Gueden, Blanche Thebom, Eugene
Conley, Maek Harrell, Martha Lipton,
Norman Seott, Paul Franke, Lawrence
Davidson, soloists with Metropolitan
Opera Association orchestra and chorus
conducted by Igor Stravinsky. Columbia
SL125, NARTB curve. Price $11.90.

The advent of any work by Stra-
vinsky is usually cause for much ex-
citement and anticipation. When I
heard reports some years back that
he was working on a new opera, I
made a particular point of watching
for news of its completion and
premiere. I was somewhat disappoint-
ed when the U.S. was bypassed in
favor of Venice for the premiere which
took place on Sept. 11, in 1951. I was
further disappointed by the mixed re-
action of the critics, and knew that I
would never be satisfied as to its worth
until I had heard it myself. By the
time “The Rake's Progress” arrived
at the Metropolitan, so much had been
written pro and con about this opera,
that tickets were a hard thing to
come by and I never did get to see or
hear the Met production. All this is
by way of telling you of the happy ap-
pearance of this controversial opera on
2-12" Columbia LP's. Ah! The wonders
of the age of LP! Not only is this the
same Metropolitan production, but
Stravinsky himself has been retained
to conduct.

Has my wait been worthwhile? De-
cidedly yes! I can’t agree with many
of the European critics who rapped it
for eclecticism, for lack of dramatic
cohesion and goodness knows what
else. I feel that if you analyze what
Stravinsky had in mind here and
what has been produced, you will come
to the logical conclusion that this
represents but a further extension of

www americanradiohistorv com

a musical philosophy Stravinsky has
been developing for some time now.
Certainly it smacks of the Mozartian
and Italianate. He has been integrat-
ing his amazing genius for polyphonic
and polyrhythmic writing with 18th
century elements ever since he wrote
“Pulcinella.” So the fact that he
produces an opera essentially 18th cen-
tury in character should come as no
surprise to the musically literate.

I think what is really the basis of
much criticism is a sort of wishful
thinking, a desire for Stravinsky to re-
turn to his “wild" period, which pro-
duced “LeSacre du Printemps” and
“Petrouchka.” One cannot blame
these people altogether, for I too
would like to see Stravinsky produce
at least one more work in this genre
before he leaves this vale of tears.
Well, come what may, I like this pres-
ent effort and I think many of you
will agree. The libretto by famed poet
W. H. Auden and Chester Kallman is
a moral fable with a pretty familiar
story line, owing much to Hogarthian
elements.

Space will not permit more than the
briefest of story outlines: Boy and girl
are in love. Boy wants money sells
soul to devil. Carouses wantonly and
degenerates miorally, devil comes to
claim boy’'s life, but loses out as girl
proclaims her love and boy his, and he
is saved. Boy goes mad and is com-
mitted to Bedlam. Mad love scene en-
sues between boy and girl and boy
finally dies. (I suggest you read the
jacket for a far more lucid descrip-
tion of the opera than I have just
tendered you!)

The cast is an excellent one with
special bows to Eugene Conley for his
portrayal of “The Rake” and Mack
Harrell as “Nick Shadow"” (the devil).
Blanche Thebom is delightful as “Baba
the Turk,” but I was a little disap-
pointed in the character of “Anne,”
“The Rake’s” love, as sung by Hilde
Gueden. I felt that a more ingenuous
quality was needed in keeping with
the story line.

The music is unusually scored since
there are no trombone or tuba parts
and this gives the trumpets the job
of maintaining the bass line. The en-
tire score reminds you more of a
chamber concertante than anything
else, but nevertheless is not wanting
in power and expression when the
need arises. The reproduction is top
notch, for both vocal and orchestral
elements. Strings are smooth and a
fine orchestral balance is maintained
by Stravinsky. Spaciously recorded
but fortunately not so much so that
the vocalists are obscured. The fact
that the opera is sung in English adds
to its attractiveness and the inclusion
of a libretto makes for easy under-
standing. All in all, a major phono-
graphic event and highly recommend-
ed. The NARTB curve needed no tone
control alteration. The only thing I
might quibble about is a good deal
more of anticipatory tape echo than is
usual. Somebody running too “hot”
on the vu meter?
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AL(I;.;%%E{‘TO FOR ORCHESTRA IN RADIO & TY RECEIVING TESTE
D MINOR h D and
CORELLLGEMINLANI inns nr T“BES GUARANTELL

CONCERTO GROSSO #2

SAMMARTINI E WHAT EVERY SERVICEMAN SHOULD Krow .+ = No tube fﬂf PE
heck di f “Good" Itivel re that fic
VIOLIN CONCERTO #2 e T I T e R AK
SYMPHONY IN G test In an actual set wlldl do thatl Thlls hdpl?r"(clul.”y t:'luﬂc of
. 0 80
Iialian Chamber Orchestra conducted by | § (U410 120y 20g P sucite, dstection anolin: | PERFORMANCE
Newell Jenkins. Ilavdn Soeietv 11S1.74, YOU PLAY IT SAFE when you buy Windsor tubes—because
. every tuhe we ship has been carefully pre-tested In a radio or
NARTB curve. Price $5.95. TV et for PEAK PERFORMANGE under aetual operating condl.
ROSETTI tions. So we unconditionally guarantee every Windsor tube in ac.
Migeiy cordance with the Standard Warranty: full replacement of any
"ORN CONCERTO IN E FLAT defective tube within 90 days of purchase, excepting only burnouts
MAJOR ::d“::aaka!el Eath tube Is attrattively packaged in iIndividual
r
BOCCHERINI BUY—AND SELL—WINDSOR TUBES, WITH CONFIDENCE
SYMPHONY IN F MAJOR Type Each 7B ....... .52
0 . N Type Each
Italian Chamber Orchestra conducted E R oo R R 2156 ...
by Newell Jenkins. Haydn Society H1SL- H R eweno 3| i3 conon o TR igei oo oLE
79, NARTB curve. Price $5.95. . 6SC7? ..... 63 7 . 1SKIGT .. 55
' 6SD7 ... 55 : 128L7GT .. .67
These two records are further evi- [ibece £ sscasen ¢ '25"7‘?Tjj £
dence that thg qudn Society is 'not ol 35&?. ggJK:_iGGTT.:.. gg :2,;
above venturing into other musical ‘59 6BLIGT 91 6SLIGT .50
fields than that which is the province | 5 Lddne 7
of Papa Haydn. Which is a healthy rios B
trend, for ultra-specialization can be a o 68
dangerous drug which dulls the cre- £ s
ative mind. These discs represent #1 42 8
and #6 of a series entitled, “Italian e &
Classical Symphonists.” Here the Ee °
Haydn Society has done itself proud -85 z““ B
in bringing to Ilg_ht a whole group of 5 12877 53
18th century Italian composers whose 15 LER - o
works are comparatively obscure. .'gg 1%:3; o ‘ gg
These are not in the category of what ' 128Xy . 32 35C5 1 .'.:g
I call “desperation repertoire.” 1In d g:‘w"f o
other words they have not been re- 3%55".1 gg
corded merely because they were never 5085 o §§
previously recorded. There is a great :ngGT .52
deal of the trite and the banal being 11723 ..... .43
. I7Z6GTY .. .75
committed to LP these days, most of W|NDS°R 1 3
which is hardly worth wasting vinylite TUBE CADDY
on even for musicological purposes. . 25 % Deposit with Order. All mer.
i i i - ractical Service-Al chandise F.0.B NYC. For orders
: GBI G l’plght LU By Rlear dme:si:m:d for_the radio t‘;“' mately 125 less than $10. Add $1 handling
Sion. .that there is t.OO s recor'ded W r“l"ma:u J:v;solf‘ll:r‘eld :r:; ":::;::Tn::.:;?:; meters and cost. Deduet 2 % if full remittance
herein of similar line and inventlon, w,‘::".f::;ypurcha'n of $160.00 tools. inches long x BVa accompanies order. All merchan. N
such is not the case. The music ranges ?:'“loc;alné(l;I;&adwl:;n.:'lc;h::lo! tg;ﬁ;l‘- . 3‘.'?:':;' ek I %e incnes .,:l,, ....,,.,.h.., ,,;::l,,., and price
from the rich contrapuntal textures of (You get  catdy credit memo  WEEL o nine pounas] GELTED G QRUGD
. : AP with each purchase). « Runred v constructed vith
Albinoni to Geminiani’'s masterful Tube Caddy may Reiwy, - featharette  coutl e -
transcriptions of his great teacher Co- “,'s";df,",' purchased outright Dicke! iated r-
relli and his concerti grossi, to Sam- :,,, $14.95. ardre Rt WRITE FOR ADDITIONAL
martini and his symphony which was | DON'T MISS THIS SENSATIONAL OFFE TUBE TYPES AND PRICES. We
clso stock Special Purpose

not really a symphony in conventional
form as we know it, but which actual-
ly anticipated and fathered the sonata.
All of these works are played expertly
and with considerable elan by Newell |
Jenkins and the properly Italianate
orchestra. Again, this is not fare for
the hi-fi; by which I mean to say that
there are no booming basses or tin-
kling triangles. But the fidelity of re-

L--J

[ ]
[ ]
- —11 :
Windsnr ELECTRONIC TUBE CO. EEEE TNl iy
'.

similar savings! Dept. N-3
15%1%=MH SHEEPSHEAD EAY ROAD, EROOKLYM 15 M. Y. - o S SD D SE o Bn .

RECORDING TAPE (Plastic Base)
40% OFF (NEw)

WHERE ELSEWOULD THERE

WASHlNGTON D c BE MDRE nso A “Fape?

® 1200 f. Ipll!!lc tape wllh wlastic reel included.
® Each ree xed.

A

JUST SEND *1
for YOUR CHOICE

individually bo:
production iS nevertheless Of the very | * (‘hnle:. of nationatly famous (op quality brands
top quality, with a warm, rich string OF THESE BARGAINS! F‘;::;.f:";" ‘Si‘;‘.“I’l':.;..:":;;::K;{E;};%ie’p‘:ﬂqr.’,‘“;iﬁ
NARTE curve was. sligniy hass dof | | CosTaLHexenG anmike - ost || [ o Fadis o 7, s, samma e s mon
cient, but responded to a few db of 40 MICA CONDENSERS (Assorted) . ... _only §1 *‘* * k k kK k k k k % :E)*
boost. Surfaces were quiet. 45 CERAMIC CONDENSERS (Assorted) _only §1 HLEALL L B
75 RESISTORS (Assorted) .. ... . .only$l 1.89 for 7°—1200 foot

THOMAS 33 for 3-= $00 foot

MIGNON YOUR CHOICE OF ANY 3 OF ) onvy Plastic recis inciued with
Cenevieve Moizan, Janine Michean, Lib. THESE HEARING AID TUBES [ 211 avove aix
ero De Luca soloists with chorus of Le l
Theatre Royal de la Monnaie, Brussels. 502X - 500X - 50(AX - 502AX New empty plastic rosis in
L’Ovchestre National de Belgique con- 10c: 4° zae. s 2465 77
ducted by Georges Sebastian. London 3 MINIATURE HEARING E ON-I“ 250 b gl e
LLA1S, ffrr curve. Price $17.85. AID CHOKES $ N\ BoXEes: 37 3: 4% ser 8

U : ;

It looks like this must be the month
for opera! I know there will be rejoic-
ing with this new version of “Mignon,”
since it is the first complete recording

MARCH, 1954 153

Send check or money order—WE PAY POSTAGE

PHILIP GLICK & CO.
256 Greenwich St. New York 7, N. Y,

We clrrv nll brands of new tape. recording hianks,
ete, a1t fow prices. PLLASE INCLUDE
SUl'l'l( IL\T [‘(I‘ETAGE
COMMISSIONED ELECTRONICS CO.
2503 Champlain St. N.W., Washington 9, D. C.
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PRIZE CONTEST!

Name Our Newest TV Service
Book
{now in preparation)
WIN VALUABLE CASH PRIZE!

Many other prizes, including cash, test in-
struments, TV magazine subscriptions, efc.

ABSOLUTELY NO OBLIGATION!

We want best name. Send coupon below
for full particulars.

NEW! 1954 TV CONSULTANT
TV Serviceman’s Silent Partner

New, easy-t0-use Way to solve tougli-
est TV troubles. UHF sect. includes
conversions, instailations and serv-
icing. Modern allgnment methods
shown by pictures, dlagrams and
slmple directions. tell exactly what
te do and hew to do ii. Practical
polnters on use of all TV

Instruments. Qver 300 pix, raster
and sound symbtoms. Delllled
directions tell where and how

find faulty parts. Over 135 RAPID
CHECKS, many using pix tube as
trouble locator. 125 illustr. of scope
wave [orms, diagrams. station pat-
terns, show various defects—take miystery out of TV
servicing. NO THEORY—NO MATH—NO FORMULAS
—just practicai service info. covering all types of TV sets.

Only....$2
NEW! 1954 TV TUBE LOCATOR
ALL PIX TUBES LISTED!

= Money-making Time Naver tells

o e s {  Which tules to replace to cnre
" overy type of tube trouble. Over

| 135 such TV troubies listed with

clear charts for «mlekly locatinge
the faulty tubes. Cobyrighted
TROUBLE INDICATING TUBE
LOCATION GUIDES for over 3000
most pobular models from Admlral
to Zendth plis PtX TUBES nsed
in each madel? 1947 to 1953 modl .
els. A storehpuse of valuable TV
serviclng Info. priced very low for
large volume sales. Only.ee$1

NEW ! Trouble Shooting PIX GUIDE
incl. TV TERMS Explained

Sect, 1 s a fully illustrated GUIDE
to oft-recurring pix faults. Causes
and cures exPlained. Copyrichted
Trouble Indlcating illustrated chart
tells where troubles start in typi-
cal TV set — illustrations show
resulting faulty TV plctures. Bect.
2 explains hundreds of TV terms in
non-techinical lanfuage. SPEEDS
UP TV SERVICING — HELPS

DO A BETTER JDB

Y
FASTER! Only....$1

NEW ! TV TROUBLE TRA(ER

VOL'S 1 & 2 NOW READY!
0 Common TV troubles traced to
sonee and eured.  Copprighted
trouble Indicating tube location
wnfdes covering over 1200 most
popular TV models.  Many medels
different from those shown In TV
TURE L,OCATOR,

TROUBLE
Each contalns over 70 11lustratlons TRACER
and tnbe location gnldes.  Forty
mast common_ blcture troubles 11-
lustrated,  with  symproms  de-
seribed, causes given and  reme-
tiles meeribed.

Vol.1 ... .only 50c Veol. 2 ....only 50c

H. G. CISIN, PUBLISHER

B Order from your Jobber today, or if not []
B stocked. write to n
B HARRY G. CISIN, Dept. R-3 [ |
§ Amagansett. New Yerk n
i Enclosed find $...... . Send g
B O T¥ Consultant O TV Locator ]
B [j TV Pix Guide O T¥ Tracer, Yol. | a
1 TV Tracer, Yol. 2 ™
1 Ttush full particulars about PR1ZE CONTEST! =

n
= Name .....-euperee 5000a00a080300000 n
1 2
B OAddress ... i n
B n
B City Zone. .. .State n
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on LP. Lovers of this comic opera
have had to content themselves with
excerpted highlights, not very satisfy-
ing to the opera addict. Of course the
mere fact that a complete recording of
“Mignon" exists does not gain for it
immediate acceptance. Among the
most canny buyers of records is the
opera fan. He's from Missouri and
wants to be shown! He can allay any
fears he might have with regard to
this version herein reviewed. It is a
magnificent achievement from any
standpoint. Genevieve Moizan as “Mig-
non” is absolutely splendid, Janine
Micheau as ‘‘Philine” is her usual bril-
liant self, and Libero De Luca entirely
convincing as “Wilhelm.” There might
have been a happier choice than Rene
Bianco as “Lothario,” but he is com-
petent enough as are the other remain-
ing soloists.

The ensemble work is among the
finest I've ever heard in an opera.
Georges Sebastian conducts, with au-

thority, a better-than-average orches- |

tra and in general keeps a firm but
guiding hand on all the forces he com-
mands. The sound is up to the high
standards that London has set in its
opera recordings. String tone is warm
and vibrant, percussion very clean and
accurate, soloists are projected with
splendid clarity. “Big hall” acoustic
perspective.

It is interesting to note the unique
new method of packaging multi-disc
sets that London has developed. En-
closed in the usual box-type album,
between the inside cover and the rec-
ord itself is a cube of foam rubber,
This cube is somewhat larger than the
space between album cover and disc.
As a consequence, when the album is
in a closed position, the cube com-
presses and holds the disc quite firmly
in its inner shuck. This, of course, is
of more practical importance in the
shipping of an album to its distribution
point. A clever little idea and one that
seems to pay off, as there was a min-
imum of scratches and surface noise
in the review copy sent to me. The ffrr
curve reproduced the disc perfectly
with controls flat.

MOUSSORGSKY

PICTURES AT AN EXHIBITION
Philadelphia Orchestra conducted by
Eugene Ormandy. Columbia ML4700,
NARTB eurve. Price $5.95.

PICTURES AT AN EXHIBITION
Chicago Symphony Orchesira conducted
by Rafael Kubelik., Mercury MG50000,
AES curve. Price $5.95.

Many readers have asked for a com-
parative review on these discs, ever
since the Ormandy version appeared.
Whew! You guys don't mind putting
me on the spot, do you? These are just
about the toughest two discs in the
LP catalogue to compare. Why ? Well,
let it be understood from the start
that these two recordings are absolute-
ly tops, each in its own way. As far as
fidelity of reproduction is concerned,
each is extremely wide range with no
particular advantage of one over the
other. The Mercury disc is now famous |
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COMMUNICATIONS
RECEIVERS

Contains
All Components
FEATURES:
2WattP.P.Audio eFrequency o 6GSL7 Phase

< Amplihed AVE Range 200 WC  Inverter
s Voltage eque o and
lated Oscillator 490 K¢ to 19 * PaidsLeeT

u MCI Six Band
. :n?:e Lml|l|te " .G‘e. e; . \égqsﬂ voltage
eat_ Oscillator
: air Tune 5 h"“"""’""e o Full vision
Trimmers «11 Tubes Ptus  Catibrated Dial

2 Stage Perme. Selenium Recti-
* ammg Tuned fier . Cabmet }g://:

458 "MC LF. .
Pius Crystal » 6SG7 RF Amp. hlqE x 12445

Filter * 6SBTY Mixer deep
» Phone Jack — o2-68G7 L.F. * :',";"’;"’" Sl
:;'"""‘ Stand- gusL 2nd et &  wrinkle
. oacrale- on 105 = Front panel silk
125 Coits «GSF7AVCAMP. “gcreencd to
Ac or DC Power « 6SLT BFO & identify each
Source 1st Audio control
FRONT PANEL CONTROLS
+ Tuning . 2hnd-by‘- - s Crystal Phasing
F. i o Noise imiter .
M Fod On-OH and Con. Selectivity
- i Band Cha
SIREo-Ave . Ar;trunn- Trim- ® 3Nty Tanae
+ BFO Pitch Crystal Filte tib i
» Power On.Off * On!o!f e ¢ g:c:) rated Dial

COMPLETE KIT—This kit is comblete
with every part necessary to assemble into
a finished receiver. including tubes and
cabinet, Chassis is punched and marked.
Mount the parts. wire it, align it and you
have a fine receiver of commercial appear-
ance, that can’t he beat for 3 or 4 times
the price. Parts layout, schematic diagram
and alignment instructions are supblied.

SPECIAL
Complete Kit 595qu
PRICE
EACH

Shpa. weight 45 Ibs, ShipPed express only, F.0.8.
Chicago and subject to change without notice.

Signal _Cmps HS-18 replacement units,
consisting of 2 type R-14 series connected
units with PL-54 Dplug. 8000 sl 5
ohm impedance. Per set.......

HEAD PHONES
Famous Signal Corps type P-20 high-im-
pedance (24,000 ohm) head phones. Com-
plete with 6 foot moulded rubber cord,
PL-55 plug and head band. Brand ss
new at a bargain price of..each 1

ORDER TODAY!
TERMS: 2564 Deposit with order. Balance C.0.D.

BOULEVARD ELECTRONICS, INC.

Mail Order Address:
1229 W. Washingten Blvd.. Chicage. tIl.
Store Address: 4054 W. Belmont Ave.. Chicage. M,

RADIO AND TELEVISION SUPPLIES

RADIO and TELEVISION ELECTRONICS

in all Technical Phases

New Classes (Day and

Evening) Start 1st of

® Dec., Mar., June, Sept.

Free_Placement Service for Graduates

For Free Catalog write Dept. RN-54

RCA INSTITUTES, INC.

A Service of Radio Corporatlon of Amerlca
350 WEST 4TH ST.. NEW YORK 14. N. Y

TV TRADE-IN SETS

® Philco ® Emerson ¢ GE ¢ Admiral
o Motorola ® Tele-King ® Others
10"—$17; 12" to 17"—$20 up

Send check or momey oOrder mow!
List availahle—Add 85 for pucking

WASHTEK SERYICE CO,

1501 Boston Road. Bronx, N. Y. DA 3.9281
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as the initial effort in their “Olympian
Series,” which also saw the inaugura-
tion of the single Telefunken mike-
over-the-podium pickup. Columbia has
made some constructional changes
(what they are I haven't the vaguest
idea) in the Academy of Music in Phil-
adelphia. 1 presume these construc-
tional changes were accompanied by
new pickup techniques. So what is the
essential difference between the two
recordings, and which do I prefer? The
Mercury, and for the following reasons.
Tempo. This is a matter of perform-
ance you say. But. this is a peculiar
circumstance in which the type of
repertoire we are dealing with actually
sounds different when played at vari-
ous tempi. I thought Mr. Ornmiandy lost
a great deal of the punch and the
sonority of “Pictures” by condueting at
a much faster pace than Kubelik.
Acoustics and dynamic range; here is
perhaps the crux of the whole matter.
As I said, both recordings are recorded
with equal fidelity., But the Mercury
disc was recorded in the fortuitous
acoustic environment of Orchestra Ilall
in Chicago. The combination of the
repertoire and the acoustics made one
of the most sonorous discs yet heard.
The weight of the brass was tremen-
dous and the percussion unbelievably
solid. May I point out that this theory
of repertoire and acousties has heen
pretty well borne out by subsequent
recordings made by Mercury in Or-
chestra Hall.

Take, for instance, Brahms ‘“First
Symphony"” as recorded by the same
orchestra and conductor, in the same
hall. Yes, it is a very good rccording.
but no where near as sensational
soundwise as the ‘Pictures.” Many a
hi-fi fan went to hear Kubelik play the
Moussorgsky pieee when the Chicago
Svmphony was at Carnegie IHall in
N. Y. (contrary to popular belief, hi-fi
fans do go to concerts). They heard
the same spltendid performance as on
the dise, but most were disappointed in
the sound. Of course! No two halls
are alike as to acoustics and the acous-
tics of Orehestra Hall in Chicago just
seem te go with “Pietures at an Ex-
hibition,” like ham with eggs.

You must remember that all the
foregoing is just this reviewer’s per-
sonal opinion. I have no doubt that
there are many who prefer the Or-
mandy version. It is a splendid record-
ing, but to me the more exeiting result
is the Chicago dise. The Columbia dise
does have one advantage over the Mer-
cury and that is the bonus of an exeel-
lent performance of Stravinsky's
“Firebird Suite"” on the [lip side of the
12" dise. The Mercury version of “Pic-
tures" occupies both sides of a 12" LP
and those who have to watch their
pennies a little closer than most may
prefer the honus value of the Colum-
bia disc. Well, that's it. I am mentally
cringing from the weight of wrathful
letters I know will descend on my head
for this review. But them’'s my views,
Podner, an’ I'm stickin® with 'em!

That is the “bag” of recordings for
this month. HHappy listening! —30
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A LABORATORY SCOPE AT
A PRICE YOU CAN AFFORD!

Scope you can:
o Visually align TV, FM and AM sets

@ Visually signal trace and trouble.shoot every stage

of any electronic device
@ VYisually analyze complex waveforms
All without disturbing circuits

the EICO economy price!

Push-pull Vert. & Hor. amplifiers
Full-screen V & H centering controls
Intensity (Z-axis) mod.

6.3 valt AC, 60 cps test signal output

Dealers—Servicemen—ATTENTION!

Tremendous Bargain

in
CONICALS
2-BAY
16-ELEMENT
CONICAL
ARRAY

With Hi-Band
Adapters
Sturdy ¥s" Element

$4.99 ..,

In Lots of Three
Single Lots $5.30

Never before has Natiowal Electronics had a1 BARGAIN
ke thix. We made a sheclal purchase In oriler W et
these sensationnl prices. Amd this array has evervthing.
This evulcal 2-bay LG-clement array provides ultra-fine
fringe reception. Inclules sixteen Gy Inchi atrelane type
aluminum elements. ‘neluding  hi-hasd - ailapters  for
grealer zain on the high channels and is complete with
one palr of stacking nars (o each arra¥. These atc
pached In cartons of three 1G-ctement arrays hber car
ton. with tie rods. at 514,95 her carton.

\Vlu.-n purchased in zintle 16-elemenl ars

ays. separalely hoxed—your cost Is. .S 5.30 cach

3 Twn HBay Arays per carivn withoul Tie

Loag 13.50 carton
4 Iun Ullra- Frin.c Stackliag Asscmuly for
Avove—nModel . 51.95 set

FAMOUS ROCKET
ZOOM-UP TOWERS

@ Sturdy e Rcliable e Easicst Instatlation
Econumlze wlth ltacket Zoom-up Towers. Of-
fers uulz-lu-u( ensfext way 0 make an Instal. q
latlen up t iach section lelescopes in.
shie the ntnm_.lo erect. slmply slide out cach
section in its Lurn—inserl Lelt thru section

H

Lielow—tirhiten o kecp Mast from (urning. 2
Each lower compiete wilh guy rings. bolls.

and maunting base suftahle for pesk or fat |
roof, Rocket Zoom-

ups offer vou cconomy and long life. i
by size.

20'-.
30'

Handsote amd sturtdy.

Order

.8 9.95
19.95

UHF STRIP

ify channel No.

Now 'nnn'\lxle for Staadard
Cail tuners. To order. spec-

and  serles desifnated by
letter, such as F, G, Q. ete.. stamped on cacn
smtrip of )lDlllI' present tuncr. (Set consists of
ose. 3

7Ea
EW SPRING CATALOG AVAILABLE

Includcl Sensational frofit Sharing Point Plan

Naw you can enjoy all the tremendous advantages of trouble-
shooting with the greater speed, precision and visual mean-
ing which only an oscilloscope gives you. With the EICO 57

425K 57 Push-Pull Scope KIT $44.95. wired $79.95.

Compare these
specifications with scopes selling at many times

e Oircct connections to deflection plates

e V & H Freq. Resp: 5 cps — 500 kc;
usable to 2.5 mc.

e V Sens: .05 to .1 volts rms/inth

e V & H input imp: 1 megehm

e Multivibrator Sweep Generator Range:

15 cps — 75 k

Tubes: 2:5Y3, 2 6J5, 3-6SN7, 1-5” CRT.

® See this amazing Scope value at your jobber today. Write
NOw for FREE Catalog SR-3 describing the complete EICO
line. Turn to our full-page ad on page 42 of this magazine.
ELECTRONIC INSTRUMENT CO., INC.

84 Withers Street, Brooklyn 11, N.Y.

NEW SUPER FRINGEMOTORLESS
DIRECTRONIC

~ VHF-UHF
CHANNELS 2-83

® Reception From Al

ﬂ Directions
=7 ® No Motors Nzeded
— New Super Directronie s

Electronically heamed In all
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- lector  switech at  1ecelver.
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elhiniuntes need for motors.
Kit complete with 753" tubu-

== 3
VoA
AX-524

ONLY $23.50

YOU SAVE S50%; ON
AVERAGE INSTALLATION
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lar Tri-X ecable. Dlrectronle
Switeh. Matched Stacking
Bars and Universal U-Clainlb.

ROCKET BROAD BAND YAGIS
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— = —

- -
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AND =
FRINGE AREAS el
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¥
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vay includes 1 aloulie renector. 2 folled diboles. 3 d

vec¢tors. Universal mast clamb. Easy-to-agscembiz qnic

rig construction

Madel RIB - 26—Ch. 2 thru 6—7-clement. . . -510.95 ea

Model BB T13=Ch. 7 thru li3—t- thlllonl 5.95 ¢a

Mutehed Stacking Hars. 25 ca
HI-GAIN BOW-TIE REFLECTOR
For UHF ......... $1.95 Each
Hign gain ot low cost. Comnletely
e n=u\mh|ed Laslly stacked for
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2 hay u|u| tle rods . .% 4.40
4 havs with snckln" Larness  9.95
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ALL PRICES F.0.8. CLEVELAND OHIO
Do not remit more than comulete |||ntl|'u|c brice.  Pay
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t €.0.h. orders. please. Mo
Irices suhject to Cham
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OF CLEVELAND
THE HOUSE OF TV VALUES

Cleveland 3. Ohio

103 Delco Building
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SPECIAL-OF-THE-MONTH!
SCR-522 RECEIVERS
+«Kless oscillator assembly, frequency shifter and tubes. *
KConhms all Coils. Transformers. Resistors, Condens:pf
ers and other valuable parts.
K SPECIALLY PRICED $7.9%5 cach X

X
R-47/ARN-5 X%
F
+

Glide-Path Receiver

R-47 is a Bingle-chan-X
nel Glide-Puth Receiver
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dition, lesa tubes, Op-A
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SPECIAL!

20 LBS, of
ASSORTED
RADID PARTS

A lerrifie
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BRAND NEW!
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BC-453—190 10 550 KC. . ........ sas.50  USEO as. "
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BC-455—5 to 9 MC. .. 5.95 (ass) 513.95 19 ~55
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- o

A-958—21103MC .. .......... . .
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RBC 45853 0 7 MC.
.BC -459—17 ta 9.1 MG

T-15 ARC 5—500 to 800 KC

x ADDITIONAL EQUIPMENY b
.BC 456 Modulater

BC-450 Conlrol Box (3 Rnainv) 149 1.
K BC-451 Control Box (‘lrlmmmal) 1.29 1.
K BC-442 Relay Unit (ANT) .. ...._._..
KPlugs: PL-147, 148, 151, 152, 153,
154, 186—EACH. ..., ... 1.,
Kflellh" Shaiting with gear to fit
recervers P— .
K3 Receiver Rack

K2 Transmitter Rack .
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SPECIAL!
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K These Frequency Meters are lacmry treated, checked
for frequency alignment and GUARANTEED.

X MINIMUM ORDER $2.00

K immediate Delivery—Send 15°/° deposit on C.0.D.
) ders. All shipments F.0.8., N.Y.C, (N.Y.C. rnuden
add sales tax to Your remittance.)

x PLATT ELECTRONICS CORP.

Dept. A, 489 Broome St., N. Y, 13, N. Y.
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with the NTSC color TV system is
shown in Fig. 3. The four video sec-
tions, containing the brightness and
the three color signals, are required
for the NTSC color system since the
fine picture detail is transmitted on
the brightness signal, and for color in-
formation each requires a separate
amplifier. For the color signals, the
amplifiers are relatively narrow-band
stages, but for the brightness signal a
3.5 to 4 me. bandwidth is desirable. Not
shown in Fig. 3 is the synchronous de-
tector which supplies the brightness
and color signals. Also omitted are the
vertical and horizontal deflection cir-
cuits.

The keying section is required to
switch the output of each of the three
color stages onto the single electron
gun. In the RCA tri-color picture tube
this is not necessary since each color
channel is connected to one of the three
electron guns. The tri-color tube is es-
sentially a simultanecous device, while
the “Chromatron” breaks the simul-
taneous NTSC system into a dot-se-
quential picture.

The operation of the color grids and
their associated circuits is shown in
some detail in Fig. 3. In order to main-
tain the d.c. focus potential between
the two color grids and the aluminized
phosphor backing, a center-tapped coil
is required to make this potential equal
at both grids. In Fig. 3, it is assumed
that the secondary of the output trans-
former is resonated with the color grid
capacity and properly matched to the
primary for maximum transfer.

The driver stage can be a power am-
plifier driven by a voltage amplifier
which, in turn, is driven by the color
synchronizing oscillator. This 3.58 mc.
oscillator is controlled by means of a
keyed a.f.c. system from the color syn-
chronizing burst transmitted after each
horizontal synchronizing pulse in the

Chromatic Color Tube
(Continued from page 53)

Shown here are the various chassis which
comprise the Muntz color TV receiver us.
The copper cage on

ing the “Chromatron.”

the tube reduces radiation from grid coil,

wwWwW americanradiohistorv com

composite color signal. In order to ob-
tain true color rendition it is absolutely
essential that the frequency remain
constant and no phase shift or distor-
tion be introduced.

The high voltage section of the
“Chromatron” is somewhat different
than for the RCA tri-color picture
tube. Good regulation of the anode
voltage is not required for the ‘‘Chro-
matron” whereas it is for the tri-color
tube.

At the time of writing, several dem-
onstrations of the “Chromatron” have
been given. When demonstrated with
the NTSC color TV system the “Chro-
matron’’ itself appears fairly good. The
pictures on one of the tubes appeared
to have considerable red streaking
which apparently was due to the red
phosphor’s long persistence. This fea-
ture can be remedied by using a differ-
ent red phosphor. At a viewing distance
of about 10 feet, the individual lines are
not visible and the viewer sees only
the complete color picture.

One interesting aspect of the line
structure is the fact that the lines and
the grid wires behind them can be ori-
ented either vertically or horizontally
and both types of tubes have been test-
ed. It was found that when the colored
phosphor lines are in the same dircc-
tion as the horizontal scanning lines
the color moire pattern is much less
visible at closer viewing distances. The
actual width of the color phosphor lines
has not been definitely set, but tubes
with strips as narrow as 0.010 inch (10
mils) have been built. When these
strips are applied horizontally, the re-
sulting line structure is fine enough to
cnable the viewer at ordinary distances
to see the complete color picture ex-
clusively.

Chromatic Television Laboratories
and some other tube manufacturers
are developing improved tubes. Some
of the planned improvements include
much narrower phosphor strips, per-
mitting a greater number of strips and
therefore better resolution. Color grids
will be made of finer wire and a better
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sot of colored phosphors is under con-
sideration. The problem of the persist-
ence of the phosphors can be solved
when a eolor combination is found
which produces the correct primary
colors and has equal brightness and
persistenee under the same accelerat-
ing potential, In the sample tubes dem-
onstrated so far, the correct phosphor
combination was lacking, but some
fairly good pictures were obscrved with
a compromisc arrangement of phos-
phors.

[ Basic Color TV

| (Continued from page 70)

done on how much color the average
human eye really sees. This work, in
conjunction with other data whieh has
appeared from time to time, brought
forth several very interesting facts.

1. The theory that vision is a three-
color process is true only when the ob-
ject viewed is relatively large. On a
television screen, this refers to objects
which are produced by video frequen-
cies from 0 to .5 me.

2 For medium-sized objects, say
those produced by .5 me. to 1.5 mec.
video frequencies on a television
screen, only two primary colors are
needed. Blues and yellows are among
the first colors to lose their color and
become indistinguishable from gray
within this range.

3. For very fine detail, say those
reproduced by video frequencies from
1.5 to 4.0 mc., all people with normal
vision are color blind. In other words,
all that is seen are shades of bright-
ness.

The conclusion to be drawn from the
foregoing is that 4 me. color is not nec-
essary. All we require is color up to
1.5 mec. And cven within this range,
we need all three colors only to .5 me.
and only two primarics for the color
signal extending from .5 mc, to 1,5 mc.
In the formation of the NTSC signal,
these facts were put to use by employ-
ing one color signal, called the “Q"
signal, with a range from 0 to .5 mc.
and a second color signal, called the
“I” signal, with a bandpass from 0 to
1.5 me, The rest of the video picture,
containing all of the fine detail, is re-
produced in black-and-white by a mon-
ochrome signal and the eye is none the
wiser. As a matter of fact, a full color
television signal consists of a 0 to 4
me. monochrome video signal (just as
we have in black-and-white broadcast-
ing) plus a color subcarrier containing
the “I” and “Q@" color signals men-
tioned previously. It has been truly
said that the NTSC system is a “col-
ored” television system.

The monochrome signal possesses
such alternate names as brightness
signal and luminance signal. The color
portion is frequently referred to as the
chrominance signal,

In the next article of this series we
will see how the NTSC color signal is
formed and of what it consists.

(To be continued)
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SERVICE HINTS ON
STEWART-WARNER TV SETS

9120, 9121 & 9122

Poor horizontal linearity.

If it is sometimes difficult to obtain
the correct horizontal linearity through
adjustment of the horizontal linearity,
horizontal drive, and width controls,
change condenser 280, in the return
lead of the horizontal output trans-
former (red lead from terminal 6 to
deflection yoke), from .1 pfd. to .25 pfd.

9124-A

Critical horizontal hold.

This condition may be due to an in-
crease in the value of resistor 258,
which should be 3900 ohms, in the
plate circuit (pin 2) of V., 6SN7GT
horizontal multivibrator. Check this
resistor and if its ohmic value has in-
creased above 10%, replace it with an-
other l5-watt, 109% tolerance unit.

Also check resistor 263, in the other
plate (pin 5) circuit of this tube. The
value of this resistor should be 270,000
ohms.

9127

Picture centering trouble.

If it is impossible to center the pic-
ture without producing neck shadow,
apply the following circuit modifica-
tions:

1. Disconnect the yellow lead of the
focus coil socket from the 340-volt
“B4" supply, and reconnect it to the
red lead coming from pin 7 of the
deflection yoke socket.

2. Disconnect resistor 363 (12,000 ohm,
2 watt) in the screen circuit (pin 8)
of the horizontal output tube
(6CD6G) from the 340-volt “B+4"
supply, and reconnect it to the red
lead coming from pin 7 of the de-
flection yoke.

9200 SERIES
Poor tertical hold.

In weak signal areas, or in areas
with a great deal of external electrical
interference, do the following to im.
prove the vertical sync stability:

1. Change resistor 160, in the plate
circuit (pin 6) of the 12AU7 phase
splitter (V.a), from 3300 ohms to
6800 ohms.

2. Change resistor 219 (from pin 6 of
the 12AU7 phase splitter to ter-
minal 1 of the vertical integrator

network), from 56,000 ohms to
27,000 ohms.
Squeal.

During the receiver warm-up period,

| a high-pitched squeal may be cmitted.

This comes from the horizontal multi-

vibrator, and can be eliminated by

doing the following:

1. Change condenser 174, in the plate
circuit (from pin 2 to pin 4) of the
6SN7GT horizontal multivibrator

www americanradiohistorv com

{(Vi), from 470 pufd. to 390 pufd.

2. Change resistor 177 (connected to
pin 5 of V), from 330,000 ochms to
680,000 ohms.

3. Change resistor 235 (connected to
pin 2 of V), from 3900 ohms to
3300 ohms.

4, Add a 270,000-ohm, 10%, '%-watt
resistor from pin 5 of V. to the
315-volt “B-" supply.

GSN7GT

HOR. SCANNING T0 HORIZ.
MULTIVIBRATOR OUT. TUBE
vid_ T r
PHASE
DET.
235
3.3x
HORIZ e
HOL
172 o

See accompanying diagram for new
circuit.

9202

Vertical bending.

In moderate or strong signal areas,
vertical bending may be encountered.
To overcome this action, insert a 27,-
000-ohm isolating resistor in the plate
circuit of the 12AU7 phase spliiter.
This resistor should be inserted be-
tween the plate (pin 6) of the 12AU7
and lead 1 of the vertical integrator
printed circuit.

9204

Picture centering trouble.

If it is impossible to center the pic-
ture without producing neck shadow,
disconnect the yellow lead of the focus
coil socket from the 315-volt “B+4"
supply, and reconnect it to the red lead
coming from pin 7 of the deflection
yoke.

9300 SERIES

Poor horizontal hold.

If the horizontal hold action is crit-
ical, follow the procedure outlined be-
low:

1. Check to see that condenser 131 is
a siver mica 820-pufd. unit with
+ 59 tolerance.
(See accompanying diagram.)

4 3o B
SSNTGT E S 2
HOR.BLOCKING &

' 1000 2 .

P id 1ag o

* g

4

I - 130 820 | ©

‘ — PM - -
3 108
b 1046
44

icnmom-:
3)CIRCUIT vBa B+
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Check to see that condenser 130 is
other than a Sangumo type (red |
body). This .0l-zfd. condenser
should be the type supplied under |

the Stewart-Warner Part No.
512311. Do not use a substitute. \
| 3. If the receiver has a *“horizontal
range” trimmer condenser, it
should be screwed closed.
|4, If a 6SNTGTA tube is used as thel
| horizontal a.f.c. locking oscillator
| (vJ), replace it with a 6SNTGT.
5. Turn the receiver on and allow it
to operate for fifteen minutes.
6. Set the horizontal hold control, on
[ the front of the receiver, to its

counter-clockwise position.

Remove the 6BE6 gated sync sep-
arator tube from its socket. This
will cause the receiver to lose both
horizontal and vertical sync.

If it was necessary to replace con-
denser 130, the receiver will prob-
ably be far off of horizontal fre-
quency. This should be corrected
by adjusting the bottom slug of the
syncro-guide transformer (Part
128) until the picture “hunts” hor-
izontally. The picture will remain
intact and slide from side to side
across the screen. If condenser 130
was not replaced, do not adjust the
hottom slug of transformer 128, but
do adjust the top slug for “hunt-
ing.”

9. Plug the 6BE6 tube back into its
socket, and set the front control of

for old-style mico and
erdinary tubular capacitors

Centralab

Standard Tubular

BC HI-KAPS®

the receiver to the center
range.

| 21.INCH RECEIVERS
‘ Dark spot on CRT.

A round dark spot, approximately 4
inches in diameter, may appear in the
center of the picture tube on some of
these receivers. This spot is due to the
fact that the picture tube is too close
to the safety glass. An electrostatic
discharge to the glass reduces the high

| voltage on the picture tube in a small
| area, and the dark spot results.

To remedy this, loosen the chassis-

| mounting bolts, and slide the chassis
back as far as it will go. —30—

Howard W. Sams (center) president of the
firm bearing his name, accepts the “Friend
of Service Management” plagque of the
National Alliance of Television-Electronic
Service Associations on behalf of his com-
| pany. Frank J. Moch of Chicago., president
of NATESA (right) looks on as Mr. Sams
shows the plaque to Fred Colton, NATESA's
eastern central vice-president and chair-
man of the board of the Associated Radio
| & TV Service Dealers of Columbus, More
than 100 civic leaders and electronics ex-
ecutives attended

the recent ceremonies.
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600 V.0.C.W.—1600V.0.C.W.—3000V.0.C.W.
For bypass, coupling, and general use

Any way you lock at it, BC Hi-Kaps are
“just what the doctor ordered: '’

® They're small in size — have convenient
radial leads.

® They fit easily. without tricky bending.

@ They let you make close-coupled low-
induetance connections — and fast,

® They operate at temperatures where
ordinary tubulars fail — up to 85° C

® They withstand extreme humidity,

® They're color-coded per RETMA and
JAN specifications.

® They're conveniently packaged—5 or 25.

Have plenty of BC Hi-Kaps on hand to
replace old-fashioned capucitors. Your Cen-
tralaly distributor has complete stocks —
see him soon

[

Send coupon
for Centralab

I Catalog 28.
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=
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AS REPORTED BY THE
TELEVISION TECHNICIANS LECTURE BUREAU

N RESPONSE to the many inquiries

that have been sent to the Bureau,
a survey is now being completed that
will provide the required information
for a chart of standard labor charges
for radio and phonograph service.
Readers who would like to be notified
when these charts are available should
send a stamped, addressed envelope to
TTLB Information Service, P, O. Box
1321, Indianapolis 6, Indiana, and re-
quest information on the Standard Ra-
dio Service Labor Charges Chart
(RSL-1).

Color TV Service Charges

It will probably be a long time be-
fore the independent service industry
will be called upon to install and serv-
ice color television receivers. The set
manufacturers will go into the produc-
tion of color sets very cautiously. Field
experience must be acquired both on
the stability of circuitry under a great
variety of operating conditions and the
range of the likes and dislikes of the
general public on color variation and
deviation.

The early sets will be prototype
models that will be closely watched in
service by factory ‘field service engi-
neers and distributor service person-
nel. Even if color picture tube pro-
duction should build up faster than is
currently anticipated, production runs
of color sets, which will carry high
list prices, will be very limited.

The industry generally anticipates
that color receivers will require far
more service attention than mono-
chrome receivers even after circuits
and components have been perfected
to the point where large-scale produc-
tion is possible.

Quite naturally, charges for contract
and C.O.D. service on color receivers
will be determined through experience
when thousands of sets are in use. But
as a starting point, all sets that will
be sold in the early days will probably
have a mandatory 90-day parts and

| service warranty which the purchaser

must buy and some may even require
the purchase of a 1-year parts and
service warranty. How much will set
purchasers have to pay for these parts
and warranty agreements?

Those best qualified to judge the

www americanradiohistorv com

service requirements of color sets dur-
ing the early stages, say that the
average 90-day parts and service war-
ranty will cost the purchaser about
ninety dollars and the l-year service
contract and parts warranty will cost
him about $295.00. These estimates do
not include the installation of an an-
tenna.

Adequate Service Charges

It should be obvious to every service
shop operator who handles TV service
that he must assume part of the re-
sponsibility for educating the set-own-
ing public to pay adequate charges for
TV service. Those who still live under
the illusion that they can continue to
advertise home service calls for $2.50
or $3.00 and make up the difference in
loaded tube and parts bills will find
more and more realistic operators urg-
ing set owners to demand the old tubes
and parts removed from their sets, As
service customers become wise to the
padded parts and tube gimmick, men
who have promoted their businesses on
the basis of small charges for home
service will find themselves squeezed
into an impossible position.

All of the factors involved inade-
quate pricing of service labor are now
so well known that there is no reason
why anyone should offer to perform
TV service at a lower price than it can
be given—honestly-—and return to the
business the sort of income a compe-
tent technical business has a right to
expect.

The bulk of the income of a service
business must come from the sale of
labor. Records show that where ade-
quate labor charges are levied for
service, and the parts and tubes
charged for are held to those really
required to service the sets, 80% of the
service income comes from labor
charges and only 20% from the sale of
replacement parts and tubes. In other
words, each ten dollars of service in-
come includes $8.00 for a service tech-
nician’s time and 3$2.00 for the parts
used in repairing the sets.

How much is experienced technical
labor worth? If you are a top-flight
technician operating your own service
business how much “take home pay”
should you expect to get from your
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REAL SAVINGS!

AT PART-MART
SPECIAL! INDUCTUNER

Way below wholesale cost for this popular

3-gang tuning device! For o
replacement or in own de- > =}
= 1

P

ers and boosters. Continvous A X _.-""J
tuning from 52-120 mc and £

signs for TV and FM receiv- L3
175-216 mc with 4 turns of shaft. LO'I‘S OF 3

Size, 4'4s"x218". Shaft length
3", Wt: 3 tbs, No. LC108.  *2,]19:
$2.49 eacH

12" P.M. SPEAKER
A quadlity speaker made by R.C.A.
for use in the finest sets. Alnico V

centerless ground mognet. Seam- -

less cone. Extended Frequency

Range. Voice coil 3.2 Ohms. Maxi.

mum power output 10 Watts, LOTS OF 3

Wt. 4 lbs. No, LC106, $
$3.49 eacH 319 .

70° DEFLECTION YOKE

Latest design focus corrected 70° yokes at
lower than wholesale cost.
Can be used on all CR
tubes up to 21" Induc-
#! tance: 10.6 mh. Horizon-
i’ tal; 44 mh. Vertical. Will
replace most 8 to 14 mh,
yokes.W1,31bs.No.LC107.

$1,29 €A

LOTS OF 3
LINE VOLTAGE TESTER

NEW! Just what you need! An inexpensive,

accurate line voltage tester that
will give you instantaneous read-
ings right at the receptacle. NO
WIRES—NQ ASSEMBLY . . . JUST
PLUG IN! Swivel head for easy
reading. AC only. Reads 0-150
Volts = 5%, Precision-made. Steel
case, Wt. 1 b, Stock Neo. SC113. $3.00 EA.

* ADJUSTABLE ION TRAP

New! with adjustable feature

i which allows mognetic field to

be varied between 32-55 gauss.

Will replace old style ion traps

: having specific magnetic fields.

One universal jon trap to take

3 ror care of all your needsl Wt 8
$1.00 oz No. SC111. 38¢ EACH

TV TUBE “BRITENER”

Extend life of Picture tube with this newly de-
signed rejuvenater! Increase
cathode emission and improve
brightness-contrast. Fits all
makes of TV tubes. Takes one
minute to plug into any set having
parallel-wired filaments. No tools
or soldering. Fully avtomatic. Wt.

1 tb. No. SC112.
51.3; EACH oF 3 HA B 25 Lo

JEWELERS' EYE LOUPE
Finest quality loupe. Made of highly ground
and polished, clear optical glass
and touvghest plastic case. Triple-
plus magnification at 3” focussing
distance, Every electronic tech-

nician can use one. No.
GCl1s. 79c..

Write for Addi I Listings
INCLUDE POSTAGE— Promptly Returned
TERMS: F.0.B.. N.Y.C. N. ORDER $3.00—
25% Deposit on C.0.D. Orders. SAVE C.0.D.
CHARGES—REMIT IN FULL PLUS POSTAGE. Ex-
cess Promptly Returned. SUBJECT PRIOR SALE.

—

ROCKVILLE CENTER
MARCH, 1954

L. L M. Y.

business to warrant the application of
your time, energies, training, and ex-
perience plus all of the risks involved
in running a business of your own?
Last November, the RCA Service
Company completed a new contract
with its employees’ union which pro-
vided for the following wage schedule:
per week hours
Chief Technician........ $115.00 40
Journeyman Installation &
Service Technician....
Apprentice Installation &
Service Technician.... 30.00 40

The schedule for apprentices pro-
vides for regular increases in the
wages paid apprentice technicians
every six months until, after 42
months of satisfactory performance
and progress, they will receive the
journeyman'’s scale of $95.00 per week.

How good a TV service technician do
you consider yourself to be? Do you
demand of your business that it pay
you $115.00 per week for yourself and
family and a return on your invest-
ment in equipment, tools, and sup-
plies? If you are running a one-man
TV service business and want that
business to pay you $115.00 per week
for working eight hours per day for
five days a week, you will have to get
$8.56 net income from each service call
you make, and you must average 7
calls regularly every day.

Although most one-man TV service
operators work six days per week and
ten or more hours per day, few of
them are able to consistently average
35 service calls per week. The de-
termining factor is not the number of
hours per day or days per week a man
works, but what he is able to accom-
plish in completed service jobs during
the time he is available to work.

A great many studies have been
made to determine the minimum size,
in personnel, a service organization
must be to operate profitably, and the
optimum size for most efficient and
profitable operation. The conclusion
reached is that for most cases, a three-
man operation is a minimum organiza-
tion. Generally, where less than three
men are employed, the time lost in
handling non-income producing details
of the business make it impossible for
the one- or two-man shops to handle
enough income-producing business to
pay incomes commensurate with the
technical skills of the men who op-
erate the business, That this con-
clusion is sound is evidenced by the
very high mortality rate among one-
and two-man shops.

What will color TV demand in organi-

zation size for efficient and profitable
operation? The following predictions
by Paul V. Forte in a recent issue of
the “Almo Broadcaster,” published by
the Almo Radio Company of Philadel-
phia, may prove significant:
- “"Take the green out of your eye, the
red from your face, and don’t be blue.
The new year will be a colorful one,
and particularly in the television in-
dustry.

“From its inception, television has
been a turbulent business and nine-

95.00 40

www americanradiohistorv com

i for 10.«day FREE EXAMINATION.

Here's how to
GET MORE WORK
ouT OF YOUR

Oscilloscope!

A complete, easily understood guide to
using the handiest, most profitable
service instrument of all

MODERN OSCILLOSCOPES
AND THEIR USES

By Jacob H. Ruiter, Jr.
of Allen B. Du Mont Laborateries, Ine
326 pages, 370 illustrations. Price $6.

Oscilloscopes  are gold
mines for servicemen who
learn to use them fast, fully
and accurately on all types
of work—AND HERE AT
LAST 1S A BOOK THAT
REALLY SHOWS YOU HOW,

In clear, easily under-
astood terms, it teaches you
when, where and exactly
how to use the oscilloscope

how to interpret pit=
ternn .+ . how to uae your
‘scope to handle tough johs
easier, fuster, nnd better.

It contains no involved
mathemati¢cs—no eompli-
cnted discussions. Instend. it Zets right down te
“*brass tacks** in explaining how oscilloscopeas op-
erate. Then you learn exactly how to use them in
Iab work and on all types of AM. FM nand television
service—{rom locating troubles to handling tough
realiknment johs.

WORK EASIER—BETTER—FASTER!

Each operation is clearly explained step hy
step, You learn to determine just where and
how to use the ‘scope on a specific job: how
to make connections and adjust the circuit
components: bow to set the controls; and
HOW TO ANALYZE OSCILLOSCOPE PAT-
TERNS fast and accurately. 370 illustrations
including dozens of pattern photos make
things doubly clear.

No other type of

'SCOPE EXPERTS
get better jobs
.+ » bigger pay!

specific service train- s PRACTICE
ing can mean ;o much Io DAYS
to you in oosting =

your efficiency and

earning power! Send

coupon NOW for 10-
day FREE examina-
tion!?

=

| Dept. RN-34, RINEHART & Company. Ine. i
l 232 Madison Ave.. New York 16, N. Y.
Send MODFERN OSCILLOSCOPES AND THEIR USES I

If book s satis-
factery, [ will then send you $£.00 promptly in full I
payment, If not. I whll return book postpald in good
condition and owe you nothing.

: i
I NAME oo, 0006000000 1
" ]

|
B ADDRESS evvvreiinienneniennne coransannns, I
' I
1 CITY. ZONE, STATE. o-veruvs oronnonronnnns 1

| OUTSIDE U.S.A. $6.50. cash only.

Money back it
you return book within 10 days. I
| Y T
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ARGYLE

again revolutionizes

TV wnstallation
business ... one look
shows you
how

a must
for UHF...

The Argyle Mast y
Type Universal
Standoff' combined
with the new Argyle
Mast-Lok clamp
permits the best
installation pos-
sible. Is stronger,
more versatile —
clamps will not slip
or loosen...entire
installation is done
in a few seconds.

SR LAALORARLLon s kand

1PAT. AFPLIED FOR

you need it
Jor VHF too!

v

Now — Argyle introduces Mast-Lok ... the clamp used in conjunction
with the Universal Mast Type Standoff! Available at no difference in price.
The strongest, quickest, and most positive method of securing standoffs to
the mast. .. heavy duty steel with a re-intorced cantilever clamp.

¢ Improves Reception. .. rigid engineering and lab tests prove that the
New Argyle Universal Standoff tends to substantially reduce coupled-in
effects and related evils in the line.

e Big Time Saver . .. you can actually save 75% of your installation time.

, ® No Threading — use any type of wire at all .. .Fiat, Tubular, Open, Rotor —

When ordering MAST-LOK with Argyle Universal Standoffs*-—

5 add fetters MC after model number of standoff . . . Separately model AMC-12.

ARGYLE ELECTRONICS CO.
8 West 18th Street, New York 11, N. Y. - CH 2-2093

ROUND, SQUARE, KEY and “D”'
OPENINGS QUICKLY MADE

with Greenlee
Radio Chassis Punches

Save hours of hard, tedious

/ work . . . cut accurate holes
"™~ in chassis for sockets, plugs,

t "\coMroIs, meters, panel
A _Nlights, etc. with GREENLEE

S Punches. In 1-1/2 minutes
or less make a smooth hole

in metal, bakelite or hard
rubber up to 1/16" thick. Easy to operate . . .
simply turn with ordinary wrench. Wide range
of sizes. Write for details. Greenlee Tonl
Co., 1883 Columbia Avenue, Rockford, 1l1.

_ N,
GREENLE.

B © 4

\\

-
e
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— QUARTZ CRYSTALS — |

F1-243—.093° PIN DIA.
.485° PIN SPC.—FOR HAM AND GENERAL USE

£035 5437 5950 6800 7610 7900 | 1015 3840 6473 7100 8025 B4TS
4080 5485 5973 6806 7625 7906 | 1110 3885 6475 7125 8050 8500
£165 5500 6240 6825 7640 7925 | 1915 3940 6500 7140 8073 8525
4190 5660 6250 6850 7641 7940 | 1930 3955 6506 7150 8075 8550
4280 5675 6273 6875 7650 7950 | 1940 3990 6550 7175 8100 8575
4300 5700 6275 6500 7673 7973 | 1950 6000 6573 7200 8125 8600
4330 5706 6300 6925 7675 7975 | 2065 6025 6575 7250 8140 B225
4397 5725 6325 6950 7700 8208
4490 5740 6350 6975 7706 8225
4495 5750 6373 7450 7720 8250
4535 5713 6375 T473 7725 8273
4735 5780 6400 7475 7740 8275
4840 5806 6406 7500 7750 8300
4930 5840 6425 7506 7773 8325
4950 5852 6673 7525 7775 8630
4980 5873 6675 7540 7800 8683

2125 6050 6600 7300 8150 8650
2557 6075 6606 7306 8173 8700
2940 6100 6625 7325 8175 8733
3500 6125 6640 7340 8200
3640 6140 6650 7350 3340
3680 6150 7000 7375 8350
3720 6175 7025 7400 8380
3735 6200 7050 7425 8400
3760 6440 7073 7440 8425
3800 6450 7075 8000 8450

99¢ each -10 far $3.00

5300 5906 6725 7575 /850 e
BC-746 TUNING UNITS

5385 5925 6750 7600 7873
Foundation coits and condenser

5379 5940 6775 7606 7875 O s
] r
49ceach-10for $4.00 | yiais 1 o G

“Low Frequency—FT-241A for | I

$SB, Latlice Filer etc., .093° CR- FT.1718
Pins, 486" SPC..marked in Chan- | 1A | BC-610
nel Nos. 0 to 79, 54th Harmonic | SCR 2 Banana
and 270 to 389, 72nd Harmonic. 522 Plugs

Listed below by Fundamental | %°P #”SPC

Frequencies, fractions omitted. | %° S

370 393 414 436 498 520|400 459 | 5910 ,2030 2220 2390 3120 3520
372 394 415 437 501 522 440 461 | 5370 2045 2258 2415 3150 3550
374 395 416 438 502 523 441 467 | gacn 2052 2260 2435 3155 3570
375 336 418 481 503 625 442463 | /. |2065 2280 2442 3202 3580
376 397 419 483 504 526 444 464 |2082 2282 2532 3215 2945
377 398 420 484 505 527|445 465 | B497 2105 2290 2545 3232 3955
379 401 422 48% 506 529(446 466 | 6522 |2125 2300 2557 3237 370
380 407 423 436 507 530 447 468 | g547 |2131 2305 2660 3250 3395
2145 2320 2940 3322
2155 2360 3035 3510

384 405 426 490 511 534 451 472
385 406 427 491 512 535 452 473
386 407 479 452 513 537 453474 | 1330
387 408 430 493 514 538 454 475 | 7450
388 409 431 434 515 (455 476 | g |

456 477
391 412 430 495 518 (457 479 | 7810
392 413 435 497 519

Special—200KCor
500 KC in FT241A
Holder, $1.79 each

458 480 | 7930 '7
49¢ eath—10 for $4.00 '99c each — 10 for $8.00
PLEASE ADD 20¢ POSTAGE
FOR EVERY 10 CRYSTALS OR LESS

PARTS DISTRIBUTORS, LTD.

L S20 TENTHST. N. W.—WASH. D. C, DEPT. Ne—d
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teen-fifty-four will have more than
its share of turbulence. This is in-
herent in growth and the business will
grow faster than it ever did before,
despite some rumors to the contrary.
More important, the growth will bring
about healthy changes that will hurt
some but bring great benefits to the
majority.

“Color is to be feared only by the
ignorant, no matter what phase of the
television business he handles. Our im-
mediate interest, however, lies in its
effect on the television service busi-
ness. We would like to discuss this
effect in the form of predictions for the
year, a pleasant practice in which we
all indulge around the first of the year.

“We predict:

“1. This year will be the beginning
of the end for the greatest majority of
the individual TV servicemen, particu-
larly those who operate from home or
after hours of normal business. The
intricacy of color television will re-
quire more facilities, resources, equip-
ment, and organization in its service
than an individual can provide.

“2. There will be many mergers of
service businesses as individuals and
small groups realize the necessity and
desirability of pooting resources. Effi-
ciency and economy of operation will
be demanded by the consumer when
he begins to realize the cost of both
color and u.h.f. service. As vou know,
u.h.f. is scheduled to he with us in
Philadelphia soon and the lack of con-
sumer education on this score will be
seriously felt by service people.

“3. The shortage of really competent
service technicians will become even
more painfully apparent in the coming
year. The larger service organizations
will take unusual steps to hold those
they have and develop the potential in
others where and when they must.

“4, Service trade organizations will
become bigger and more influential as
service technicians and business opera-
fors begin to realize, fully, a proper
concept of their functions. That these
associations can and will do a job that
the individual service operator can't
begin to do in his relations with the
consumer and the industry will become
too obvious to be passed over lightly,
as in the past.

“5. Manufacturers and distributors
will give more and more attention to
the needs of the service industry than
they have in the past. They will do
this for a very good reason: because
it is good business. They are begin-
ning to realize the value of the good-
will of service people, especially as it
begins to reflect on balance sheets in
the sale of receivers, parts, tubes, and
related equipment.

“Mark these predictions! Some of
them began to take form months ago
but they are still almost shapeless
masses. Color television will be the
catalytic agent that will make them
stand out sharply.”

Service in 1954 _
At the turn of the year, the industry
generally was jittery over the possible
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TO THE

OR

PHYSICS
GRADUATE

WITH EXPERIENCE IN

RADAR

OR

ELECTRONICS

HUGHES RESEARCH AND
DEVELOPMENT LABORA-
TORIES ARE ENGAGED IN
A CONTINUING PROGRAM
FOR DESIGN AND MANU-
FACTURE OF ADVANCED
RADAR AND FIRE CONTROL
SYSTEMS IN MILITARY
ALL-WEATHER FIGHTERS
AND INTERCEPTORS.

YOU WILL serve as-teclmical ad-
visor in the field to companics and
governmient agencies vsing Hughes
equipment.

T0O BROADEN your ﬁt’l{f of expe-
rience in radar and electronics you
will receive additional training at
full pay in the Laboratories to become
thoreughly familiar with Hughes
radar and fire control equipment.

AFTER TRAINING you will be
the Hughes representative at g con-
pany where onr equipment is in-
stalled; or you will direct operation
of Hughes equipment at a military
hase.

THE GREATEST advancements in
electronics are being made in this
sphere because of military emphasis.
Men now wnder 35 years of age will
Sfind this activity can fit them for
future application of highly advanced

electroniic equipment.

HUGHES

RESEARCH AND DEVELOPMENT
LABORATORIES

SCIENTIFIC AND
ENGINEERING STAFF

Culver City, Los Angeles County, Calif.
Assurance is required that relocation of

the applicant will not cause
disruption of an urgent military project.

MARCH, 1954

effect of color television on the sale of
black-and-white sets. The industry
had produced TV receivers throughout
1953 at the annual rate of about 7 mil-
lion sets and there were some fears
that a drastic cutback would take
place when the public started to sit on
its purse strings and wait until they
could buy color sets. Forecasts by in-
dustry authorities, though, were very
optimistic for business this year. Typi-
cal of these forecasts that are of spe-
cial interest to the independent service
industry are the following made by
G-E's Dr. W. R. G. Baker:

“I believe the industry can look for-
ward to these developments in 1954:

1. A strong demand for mono-
chrome television station equipment
and receivers with the addition of
about 200 new TV stations during the
year, bringing the total to 550 in op-
eration by the end of 1954.

“2. Introduction of limited color
telecasting opening a new market area
for broadcast equipment and receivers.

3. Industry to distributor sales of
5,200,000 monochrome and 100,000 col-
or TV receivers, and continued strong
demand for radio receivers with indus-
try production of about 7,600,000 home
and portable radios.

“4, Further improvement in mono-
chrome TV picture tubes, intensified
research and development in tubes for
color TV, and continued growth in
total tube sales by the industry.”

While industry attention will be fo-
cused on color television, service tech-
nicians will be offered many training
programs to apprise them of the tech-
nical aspects of compatible color TV
and the installation and servicing re-
quirements for color TV sets. How-
ever, color television will not add any
appreciable volume of business to the
activity of independent servicing dur-
ing the coming year. As a matter of
fact, it may be two years before the
service industry has an opportunity to
service any considerable quantity of
color TV receivers.

Industry thinking about the effect of
color TV on the production and sales
of other home entertainment electronic
devices was more or less summed up in
the year-end report of Robert W,
Sprague, chairman of the Board of Di-
rectors of RETMA:

“With good merchandising, I believe
the industry should be able to sell at
least 6 million television sets and 10
million or more radios in 1954 unless
incomes generally drop more sharply
than now seems likely. Most manu-
facturers feel that black-and-white
TV sets will continue to constitute the
bulk of the set sales for years to come.
All agree that relatively few color re-
ceivers will be available in 1954, and
that these, of necessity, will be very
high priced and will have screens that
are small in comparison with the
larger screen black-and-white sets
available at a third the price or less.

“Certainly, color TV programs will
be distinctly in the minority for a long
while despite understandable ballyhoo
that will attend color broadeasts in
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makes this greatest of
TV offers—backed by

MONEY-BACK
GUARANTEE:

'88 - 139

INSTRUMENT
VALUE FOR—

NEW TV Component Tester performs functions

you've always wanted, Look what you get:—

FLYBACK TESTER. value......... .. $39.00

SELENIUM RECTIFIER TESTER, val. 29.00

CRT TESTER and REACTIVATOR. val. 20.00

Total Instrumentation. value.......
ALL 4 in | great Instument, net......

For only
$39.95 you get 4 testing-and-repair instruments all

NEVER BEFORE SUCH GREAT VALUE.

Daes things

in one! Compact. weighs only 3 ibs, k
quicklys

never been done before! Pays for itseld
Prove it yourself—

TRY IT for 10 DAYS

on Money-Back Guarantee:
10-DAY TFRIAL: Try this Transvision TV COMPO-
NENT TESTER for 10 days. Then, if you are not
100 satisfred. You may return it. Your purchase
price, less 109, tour cost of handling and re-pack+
ing) will be promptly refunded.

TRANSVISION, INC., o NEW ROCHELLE. N, Y.
=" e e - RUSH THIS COUPON NOW == wmx == _l‘
TRANSVISION, INC,

CEPT. RAN- 34 NEW ROCHELLE. N. Y.
0O Send TY COMPONINT TESTERS @ $39.95.
[J Enclosed find $_ deboxit. Balance C.0.I.

O Enclosed find § in full.
1 accenst your 10 bav Trial terms.
Name.
Addrese
Cluy. it

My Jolmer Is.

JOBBER INQUIRIES INVITED
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ALMO PROUDLY PRESENTS

KIT AND WIRED

INSTRUMENTS

SIVE. o
fxe‘”p@ﬁ'
MODEL #308
8"
SCOPE
KIT $'| 2950

#308wW $229.50

No other oscilloscope,
at any price, Can
meet 3all the specifi-
cations of this elec.
tronic masterpiece.

" @ VERTICAL FREQ. RESPONSE—Flat == 1% db
DC thru 5 MC.

@ SENSITIVITY — Greater than 10 millivelts
push-pull (3.9 Millivolts/CM)

@ BLANKING—60 cycle or 120 cycle Blanking
through Blanking amplifier ¢ircuit.

‘@ SWEEP RATE—Linear sweeps from 1 cycle
to 80 KC in 5 ranges. (1-10 uses Ext.C.)
DRIVEN and RECURRENT sweeps,

® MAGNIFIER—Expands and magnifies signal
up to 10 times.

@ PUSH-PULL—Qutput in both amplifiers.

.® CRT — The latest type 812" NEW tube a
PRECISE EXCLUSIVE.

@ VOLTAGE REGULATED.

@ ANOOE INTENSIFIER—a PRECISE FIRST.
@ [INTERNAL CALIBRATOR

NEW 7 OSCILLOSCOPE
MODEL #£300K
MODEL #300W......

LOWEST PRICED IN ITS FIELD

AZEHW MODEL #909
VACUUM TUBE VOLTMETER

Ws370

Model 909 Vacuum Tube Volt-
meter. 1% Ceramic precision
Resistors; Coax DC connector;
FM zero alignment scale; burn-
out proof circuit; DC input 25
Meg. Rugged oversize 412"

meter.
MODEL 7£905 KIT...$25.98

OTHER PRECISE TEST INSTRUMENTS AVAILABLE

907 — V2" YT¥M — Kit $38.96 « Wired $58.98

610 — RF s16. GEN. — Nit $22.95 « wireo $39.95

630 — RF.AF TV MARKER — Kit $33.95 « Wired 352.95

635 — AF SINE, 50., PULSE GEN. — Kit $32.30 « wired $52.50
468 — RESISTANCE DECAGE BOX — Kit 318.95 « Wired 324.95
478 — CAPACITY DECADE BOX — Kit $18.95 « Wired $24.95
912 — RF PROBE — wired and Calid. 34.25

960 — 10-1 CA. PROBE — Wired $5.95

999 — HIGH YOLTAGE PROBE — wired $5.95

LMO RADIO CO.

509 ARCH ST. A &£705 MARHET §T
Fhilodelph a

Gth B ORANGE 575, « Del,

|mlnE|I'-:|n
4407 VENTMNOR AVE. * Atlen
1133 HADDON AVE

PR
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Highland Ava.

1954. Sponsors wiii be siow to spend
money for color programs which so
few persons will be able to see, except
in black-and-white.

In the meantime, there is a whale of
a lot of service work to be done on
radios, phonographs, and other elec-
tronic devices that are widely used
in homes and businesses. In many
areas, service operators who have been
making a fringe living competing for
TV service business have ignored the
tremendous need for service on radio
sets, phonographs, and wire and tape
recorders.

In one city recently checked by your
editors, a dealer in office equipment
had found it necessary to hire a tech-
nician to repair wire and tape record-
ers in order to protect his market for
these devices which he was selling for
use as dictating machines. Within six
months the service end of his business
had grown so much that he had to add
a second technician. The increased
service husiness came from owners of
recorders who learned about his record-
er service facilities. Within eighteen
months the profit from his recorder
service department exceeded the profit
he was making from the sale of new
recorders.

During this same period in this same
city several dozen service operators
were knocking themselves out compet-
ing for TV service business at $2.50
per call, slowly starving themselves
out of business-—blind to the immense
pool of profitable service business that
was available in radio, phonograph,
and recorder repairs.

There are two ways to merchandise
service. One is to wait for service
business to come to you, the other is
to go out after business. The first way
is the fiegative way. It lets your busi-
ness wobble up and down at the whim
of customers who call on you as a last

resort and then want good service rast
and cheap.

The second way—going out after
business-—is a positive way. When you
merchandise your business that way it
puts you in command of it. You are
in a business that is unusual in this
respect—you have a 100% market for
your services. There is hardly a home
in your market area right now that
doesn’t need the services you have to
sell on some piece of electronic equip-
ment now in use-—or shelved for
service. It may be a TV set, a radio
set, or a phonograph.

How do you go out after business?
It's simple in a business like yours
with a 100% market so clearly defined.
Use a simple, inexpensive, direct-mail
program. Ask your parts jobber about
the direct-mail programs the tube
manufacturers have prepared for you.
They are good, effective, and inexpen-

sive. —o-

Technician Associations
(Continued from page 83)

UTAH

Utah Ass'n. of Radio & Television Serv-
icemen, 418 Frick Bldg., 23 E. 1st S., Salt
Lake City 1—]John F. Burns, Pres.; Robert
]. Magness., Sec’y-Treas.

WASHINGTON

The Northwest Appliance & Television
Ass'n., 714 American Bldg.. Seattle 4—
Keith Davis, Pres.; L. Edward Smith, Exec.
Sec'y.

CANADA

Victoria & Island Chapter of the Radio
Electronic Technicians Ass’n., 783 Fort St.,
Victoria, B.C.—Dave Banfield. Pres.; George
D. Percy. Sec'y.

Radio Electronic Technicians Ass'n.. P.O.
Box 391, Winnipeg. Manitoba—N. Weibe,
Pres.; V. Sexton, Sec'y.

Greatest Tape Buy Ever!

LAFAYETTE
RADIO

Dept. RC-1

NEW YORK 13, N.Y.
100 Sixth Ave.

$ 9 LAFAYETTE made a ter-
rific deal with one of the

€on. .
wecepted

1200 FT. REEL Genvuine
Plastic Base RECORDING TAPE

leading manufacturers of
recording tape to supply us
with their regular tape
which sells for almost twice our price. WE
GUARANTEE ABSOLUTE SATISFACTION
OR YOUR MONEY BACK. The finest,
professional-quality recording tape obtainable.
Highest peiformance for thousands of playings.
Red Oxide Base in a smooth, uniform coating;
greater signal strength; with maximum fidelity;
uniform frequency response from 40-15,000
cps at 74" per second; and freedom from
background noise and distortion. Each reel is
individually boxed.

pet rell
Pt postege

FREE! Latayette's new 48 page catalog. In-
cludes tape recorders, high fidelity equipment.
Werite today!
BRONX S8, N.Y.
542 E. Fordham Rd.

BOSTON 10, MASS.
110 Federal St.

PLAINFIELD, N.J.
139 W. 2nd St.

NEWARK 2, N.J.
24 Central Ave.
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Spot Radio News '
(Continued from page 18) |
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relax its present rules. Specifically, the
present minimum of 42 hours of opera-
tion would be reduced to 36, and
secondary or subsidiary licenses would
be offered to those engaged in non-
broadeast services which involve spe-
cial programming on a simplex basis
during mon-hroadcast hours using an
ultrasonic (beep) signal to activate
special receivers owned or rented by
commercial and industrial establish-
ments for the purpose. Secondary li-
censes would also be available for
additional program t{ransmission on a
multiplex basis during regular broad-
cast hours to individuals and organiza-
tions who have the necessary multi-
plexing receivers. These possibilities,
it was said, embrace functional music
(background, storecasting. and transit-
casing), and such appropriate supple-
mental programming as news, music,
time and weather announcements,
which would further utilize the FM
frequencices, and provide sources of ad-
ditional income for FM broadcasters.
They wotld not, however, cover such
activities as dispatching services, etc.
Nor could the FDM licensee lease or
otherwise delegate such special author-
ization.

The decision to ease the rules repre-
sents quite a turnabout, for only a few
years ago it was pointed out that beep
operations were inconsistent with hasic
statutes of the broadecast law. and that
technically the licensees had given
away the power to alter their service
to mect the changing needs of the pub-
lic because they had entered into con-
tracts to provide subscribers with
planned musie. The Commission also
cited that the elimination of sponsor-
ship, station identification. and other
announcements from reception by sub-
scribers, although made to the general
public, violated the law, since the re-
quirements of the Act contemplate
transmission of such information to the
station’s entire audience and not to the
broadeasting of a tone which prevents
a portion of the audience from hearing
the announcements.

The change in heart was prompted
by a reconsideration of the legality of
such broadcasts and the serious econ-
omic groove in which the FM broad-
casters find themselves. Of the 53 in-
dependent FM stations reporting in '52,
only six showed a profit; five had net
incomes before Federal income taxes
of $2000 or less, the highest income be-
ing $4600. The Commission also noted
that 87% of the 616 F'M stations on the
air were opecrated by AM licensees, the
large majority of which provided the
FM service as a bonus.

On the basis of their review of the
FM picture, the Commission added,
they believed that it might be possible
to provide for a more effective use of
the frequency space now assigned for
FM, making possible the rendering of
new and useful serviees, and enabling
MARCH, 1954

BARGAIIIS -BARGAINS - BARGAI

Let MILTON S. KIVER Help You
Prepare For U.H.F.-TV, Color
And...

EasytoTRAIN ATHOME This Practical Way!

Men with the right training in Television Servicing are
in big demand . . . pull down big pay. T.C.I. TRAINS
YOU RIGHT with casy-to-follow technical training
designed by servicemen, for servicemen! You learn prac.
tical, professional type Television Servicing without
Iewmg your present jeb. Included are money. makmg
extras such as set conversion, master antenna installation,
U.MH.E..-TV NTSC Color System and field servicing
short cuts. You can start carning Television money
after the first few lessons. You learn to test, trouble
shoot and repair all types of TV sets the proven, prac-
tical wayl

HERE'S HOW YOU GET EXPERIENCE!

You train on your own large screen modern television
receiver, furnished as part of your course. This set is
yours to keep! As an optional feature you can get two
weeks of actual field experience out on service jobs
and on the repair benth for Chicago’s largest independ-
ent Servicing organization. You learn Television Serv-
icing by actually doing Television Servicing . . . you
get the practical know-how you need 1o gualify for BIG
MONEY in this fast-growing field! Age Is no barrier,
Many TCI students are over 40!

VETERANS!
T.C.L is aphroved
for G.1. training
under Public Law
550, Check cou-
pon.

ACT NOW! Mail coupon for
FREE Catalog and SAMPLE
LESSON. W'rite TODAY!

.

BARGAINS - BARGAINS - BARGAIIIS

605 W. Washington Blvd., Dept. AY, Chicago 6,

STANDARD

)
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>
=
o
v

YOU GET and keep mod-
ern large screen Television
receiver.

YOU DO actual testing,
servicing, trouble shoot-
ing and repairing

MAIL NOW FOR FREE BOOKLEY

I MILTON s. KIVER, President f
| TELEVISION COMMUNICATIONS INSTITUTE |
i 605 W. Washington Blvd., Dept. AY, |
Chicago &, 111,
i Rush full fact= on practical TV traluing. |
I am not obligated. =alesman will not eall ]
] Veteran::
] Name eeren o L etieti neve |
] Address I
l City. Zone . State. . . I
| D BEGINNERS c¢heck here for information on |

Basic Television Course,

All Brand New
Individually Boxed
FAR BELOW WHOLESALE COST!

ne

tory

024 .96 j 12AV7Y .1.14
1a7 .86 | 12ax7 . .1.06
183 .63 | 12AZ7 0
1HS .09 | 12BA6
1N5 C...1.1a | 12BEG
1RS 71 | 12BR7
155 .73 | 1257
114 91 | 125K7
1ua 62 12507
ius .63 | 125N7
EH
3Q4 1 SPECIAL
ggz . .s; oS DISCOUNTS
.6
3va 118 sc7
sus St Asst
5¥g .62
3 1.07
Az 110%
6AB7 124 34 o]
Now wou caon own an
integreom  that has a
thousand uses at a price CASC
vou would normally pay OD
for a ki1, This intercom ru E
comes housed In wosnien NER
eaninets ecomplctely
wired ind rendy Lo op-
crmo Outfit conslsts of

master. onc

s!ulon mul Mlv feet nf

two wlre cable. ldeal LOTS
for home 'u lmhy sitter. oF
Periect for omﬂ- or fac- s

quaml(le- '\re limited.

YOUR COS5T
COMPLETE 316 5 Factory aligned ready
only .6 to use. Complete with

sub

Order nOwW as
$17.95 cach

tubes and  Insteuctlons.

THREE-SPEED PORTABLE
RECORD CHANGER
315, 45, 78 RPM

3
Now for hc first tlme at tnls low. Tow
price a 3 speed V.M, Changer compleu.-

with 3 tube high guaiity amplilier. This
unit uses the newesl type V.M, Changer
with awtematie shut-off, Changer inter-
nixes 107 and 12% yecords at any speeil,
Turpover crvatal cartridige whn 2 perma
nent  necidles.  Amulifier  has  tone  and
volume control.  When  1ast  record has

hlayed ehancer and amplifier autematiealiy
shut off.  Unit econies housed in beautiful
rleh maraon It.‘lllhr.'rl"(lc careyliig case with
white headlng. Plaws 10-12" aml 12-107.
AC only,

Snipped Railway Express only,
List Price SB89.95. YOUR COST

Dept. RN-3
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STEVE-EL ELECTRONICS CORP.

61 Reade St., New York 7, N. Y.

WEN ELECTRONIC

SOLDERING GUN

250 Watts.

Choice of red,

green,

black.

Lots o3 4 71
$8.64 each

SNIVOYVE - SNIVIUvE- SHIVﬂHV

COrtland 7-0086
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BUILD 15 RADIOS

AT HOME  ONY
With the New Improved 1954 SI 995

Progressive Radio “EDU-KIT"

NOW INCLUDES
SIGNAL TRACER

and
CODE OSCILLATOR

* FREE TOOLS
WITH KIT

ABSOLUTELY
NO KNOWL.-
EDGE OF
RADIO NEC-
ESSARY

P
NEEDED

® EXCELLENT .
BACKGROUND FOR TELEVISION

10-DAY MONEY-BACK GUARANTEE

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

The ‘‘Edu-Kit" offers you a Home Radio Technician
Course at a rock-bottom prics. You will learn how to
identify Radio Symbols and Diagrams; how to build ra-
dios. using regular radio schematics: how to wire and
solder in a professignal manner. You will learn how to
operate Receivers, Transmitters, and Audio Amplifiers.
You will learn how to service and trouble-shoot radios.
You will learn code. You will receive training for
F.C.C. license. In brief, you will receive a basic edu.
cation in Radio exaciy iike the Kind you would ex.
pect to receive in a Radio Course costing several hun.
dred dollars.

THE KIT FOR EVERYONE
It is not necessary that you have oven the slightest
background in science or radio. The *‘Edu-Kit'" Is used
by young and old; by radio schools and clubs; by Armed
Forces personnel and veterans for training and rehabili.
tation. No instructor is required,
plote, simple and clear.

Instructions are com.
You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The *Edu-Kit" uses the principle of *‘Learn by Do-
ing.” Therofare you will bulld radios. perform jobs.
and conduct expériments to jllustrate the principles
which you learn. You begin by learning the function
and theory of each of the radio parts. hen you build
a simple radio. Gradually in a progréssive manner, you
wili find yourself constructing more advanced multi-tube
radio sets, and doing wark (ke a professional Radic
Technician. The ‘Edu.Kit>* instruction Books are ex-
ceedingly clear in their explanations, photographs and
diagrams. These sets operate on (05-125 V. AC-DC.

The Progressive Radio "EDU-KIT'' Is Complete

You will receive every part necessary to bulld ffteen
different radio sets. Our kits contain tubes. tube sock-
ets, chassis, variable s, electrolytic condensers,
mica condensers, paper condensers, resisfors. line cords,
selenlum rectifiars, tie strips, coils, hardware, tubing. ete.
Tools are included, as well as an Electrical and Radio
Tester. Complete. easy.to-follow Instructions are pro-
vided. ([n addition, the ‘“‘Edu-Kit'* now contains lessons
for servicing with the Progressive Signal Tracer, F.C.C.
instructions, quizzes. The ‘‘Edu.Kit” is a compiste radio
course, down to the smallest detall.

TROUBLE-SHOOTING LESSONS

Trouble.shooting and servicing are included. You
will be taught to recognize and repair troubles. You
will bulld and learn to operate a professional Signal
Tracer. You recelve an Elactrical and Radio Tester.
and learn to use It for radio repairs. While you are
fearning in this practical way, you will be able to do
many a repair Job for your neighbors and friends and
charge fees which will far exceed the cost of the *‘Edu-
Kit.”” Our Consultation Service will hetp you with any
technical problems which you may have.

FREE EXTRAS
® Electrical & Radio Tester ® Electric Soldering
Iron_e Baok on Television ¢ Radio Trouble-Shoot-
ing Guide ¢ Membership in Radio-TV Club ¢ Con-
sultation Service ® Quirzes ¢ F. C. C. Tralning

ATTRACTIVELY GIFT PACKED

Your Order Shipped
Some Day Received
Send me the "Edu-Kit'' with Money-back Guar-
antea—include All FREE extras.
Check or M.O, enclosed—postage prepaid
C.0.D. (U. S, Only)—I will pay postage

] Send further information

Outside U.S.A.—No C.0.D.'s; send c¢heck on U.§.
bank or intern’t'| M.0. for $19.95, ’o-hsgc prepaid.
“'Edu-Kit'* for 210-250 V, AC/DC’ $22.48,

NAME — — —
ADDRESS_

P———————————
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FM broadcasters to alleviate, in part,
their financial difficulties,

Commissioner Frieda Hennock did
not agree with ner feliow Commission-
ers that the new proposal was a logical
one. And in a biting dissent, she said
that the new plan, in her opinion,
amounts to a reallocation of the FM
band, and “. . . no amount of emphasis
that . . . the aim . . . is not conver-
sion of the band to some new special-
ized non-broadcast service ... will
change this result.”

Continuing her blast, Madam Com-
missioner added: “If the spectrum
space allocated to FM broadcasting is
excessive, or not fully utilized by that
service and capable of accommodating
the services, all persons interested in
radio communications should be given
an opportunity to apply for the use of
these frequencies. As it is, only FM
licensees would be the beneficiaries of
this proposal, for only they would be
eligible for the proposed SCA (Subsidi-
ary Communications Authorization) to
engage in non-broadcast operations. In
my opinion, it has not been shown that
it would be in the public interest so to
restrict the scope of what essentially
is a proposal for a new allocation of 20
megacycles of spectrum space.”

The proposal to convert the FM band
to private non-broadcast use may give
FM licensees a windfall from the public
domain, the fiery Commissioner added.
She viewed the use to which the FM
band can be placed through multiplex-
ing as virtually unlimited. “While the
Commission emphasizes that the pri-

mary use of the band is to remain FM
broadcasting,” added Commissioner
Hennock, “by the very nature of the
manifold uses, such as multiplexing,
functional music, storecasting, transit-
casting, and all other services lying be-
tween functional music operation and
taxicab dispatching service, FM broad-
casting may well be relegated to a sub-
sidiary position. This is certainly a
case of the tail wagging the dog.”

PREDICTIONS citing the number of
stations that would be on the air, of-
fered early in '53, were shattered and
splattered as the year came to a close.
For instead of the mere 75 stations
that it was said would perhaps begin
telecasting during '53, the records
showed that 225 had joined the televi-
sion-broadcasting bandwagon, bringing
the total number of on-the-air stations
to nearly 360. (As this column was be-
ing prepared stations appearing in
the table below received permits.)

And if somewhat the same process-
ing pace is maintained in '54, at least
200 to 250 more stations are expected
to come on the air during the new
year.

The records also show that about
two-thirds of the new stations were
ultra-high operated.

A possibility that station spacing
may be altered, permitting more chan-
nels to some cities, was set aside by
the Commission, who felt that it would
not be wise at present to revise any
assignment principles. Requests for
such changes came from those who

Continuing the listing of construction permits granted by FCC since
lifting of freeze. Additional stations will be carried next month.

STATE crry CALL CHANNEL FREQUENCY POWER'

(mec.) {(Video)

California Palm Springs KPAL{ 14 470-476 13.278

" San Diego 21 §12-518 i86
D.C. Washington 50 686-692 95.2
Florida Clearwater T . 32 §78-584 93.8

* Miami WMIE-TV 27 §48-554 200

“ Miami WINZt 33 584-580 182
Georgia Thomasville -] 82-88 6.03
Illinois Chicago WOPA-TV{t 44 650-656 208
Kentucky Lexington WLAP+ 27 548-554 247
Maryland Baltimore WSID¢t 18 494-500 85.2
Michigan Traverse City WPBN-TV 7 174-180 51,3
Missouri dJoplin KSWM+1 12 204-210 58.9

' Kirksville KBIZt 3 60-86 100
Minnesota Duluth KDAL-TV 3 60-66 100
New York Blecomingdale 1 76-82 3.55

(Lake Placid)

e ‘* Carthage 7 174-180 180
North Carolina Ashaeville WLOS 13 210-216 170
Ohio Cleveland - 19 500-506 220.3
Oklahoma Ada KEOK 10 192-198 251

o Enid [ -1 76-82 100
Scuth Careclina Spartanburg WORD-TV 7 174-180 316
Te Jac) WDXI-TV -} 186-192 56.2
Texas Amarillo KLYN-TV 7 174-180 3]

o Corpus Christi . 43 644-650 37.1

“ San Antonio 12 204-210 316
Utah Provo KOVO 11 198-204 64.6
Virginia Richmond WTORB-TV?t 29 560-566 17
Washington Seattle . 20 506-512 200
Wisconsin La Croase WKBT 338 §14-620 18.2
*ERP = (effective radiated power, kw.). .. =Call letters to
be announced t =Temporary call letters.
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In DETROIT it's
AARON ELECTRONICS

6025 Mi. Elliott, Detroit 1I, Michigan

TG-10 CODE KEYER
npractice signals from an inked type re-
cording, Complete with 7 tubes and elec-
Size: 11 x 24 x 1814 "—110-220 VAC 60
cy.-78 RPM motor ¢can be used s 95
can be used for a P.A. s¥ys- 29
tem—wt. 65 IThs.—NEW
used s eceesoen .%$19.95
TG-34-A KEYERS
See Feh. Adv. for mcture and 52495
details
Reversible, only 3 wires required—7000 o 1 ¥xear
reduction—Stops free swing—approx. 4 RIPM=14
Learinga—wt, 65 Ibs. ... ... e e $15.50
TRANSTAT VOLTAGE REGULATOR_Type RII-113
6 Amp—black wrinkle finish metal case—wt. 11
IB8. NUW .. .1aeseracrecratoasasnannan $5.93
235. 30-1 Dual Rear ratio=Split cap. of 200 Mfd
and 100 mfg.—out of BC.223 Xmir. which lunes

Self-Contained Automatic unit for code
tric eye: Audio freq. output of 800 CPS-
for a turntable — Power unit

TG-10 KEYER—same as above—

Like ahove — more Combpact.

PROP PITCH MOTOR—24 o 33 VAC or DC (4 ampy—
H. P. Motor—Rufffed gear train and sturdy thrust
VAC 400 cv.— .72 KVA—output 75 to 120 Vv @

CARDWELL 7 GANG TUNING CONDENSER—Typc CA-
from 2 mo 10 5.2 Mmo=New.. . :.000q:0..92.95%

RT-48 TPX-1
TRANSCEIVER
EXPERIMENTERS
IDEAL FOR UHF
157 TO 187 MC

Contains Video
Ampl. sweep cCir-
cuits. 17 tubes,

plugs and many misc. parts—in case with
lid. wt. 47 1bs. Priced only at a fraction

e Y T T

New ......

TYPE 7-3074 UHF TRANSMITTER 180-220 MC-—
Brilish made with Pr. of tuned lines and 2 VT 00
British tubes. See Feb., Adv. for Cut & Details.
New . ........ D LR R $14.95

Tuning Units from BC.375 xnir.; containg—2 vernier
dials—2 RF chokes—2 4-pos. ce 3—var.

conda.—cer. flex. coublings—etc. .$2.2%
BC-306-A Antenna Units—contains: 1—5 pos. hl-volt-
age band sw.—vernler dial. etc. .. ... .0 $2.9%

RM.29 WALL PHONES—simllar to EE-8, but In melal
Casc—ICS8 handsets «« v o oaaaae BRI $6.95

PERMEABILITY TUNER—has o0&c. coil—ant. ¢oils—
ideal for 5 tube superhet—schematic diagram cn-
closed—New ., .. ... .. .. 0000 40¢ ea.. 8 for $2.00

BATTERY CHARGER METER—0-10 dc amp—New.48¢
HS-23 HEADSET-hl-impedance—practically new $2.95%

Hel6/U HEADSET—BOOO0 OhMB. « o avannnanas $2.95
C0605 CORD_with PL-535 plug—61s cord—C-410 x
XIMIF. e oo ve i im g a e $1.28 ea.

WIRE KIT—ench Individually Packafed ln one carton
with a gr. wt. 4 lbs.—consists of: 25 ft. POWER
CORD—2 cond. 218 AWG siranded coPPer wire—
rubber covered—icieal for extension cord—35 rolis
230, 10 strands HOOK.-UP wire—glass insul. 5
Env. of 1 doz. per env. shake-pronf washers.$1.98

110 VAC 60 CY BLOWER 1525 RIPM—Type L—Modet
3571=App. 100 cu. ft. dis.—31%4 intake—-2" outlet—
motor size 314x”—Has mounting Lracket and heat-

inR element...ov. i srasiaaanaan $7.9%
ASSORTMENT OF HOME- AUTO-RCVR HWNOBS—all col-
ors plastic=wood—bakelite—Box of 100..... $1.7%

TECH. MANUAL for BC-22t Frea. Meter... .$1.28

FTR HALF-WAVE RECTIFIER—Input: 72 VAC. Out
put: 56 YDC @ 75 ma.

FTR MALF-WAVE RECTIrIER=Input:
put: 10:5 ¥DC @& 40 ma.

EITHER RECTIFIER......... 50¢ ea. 10 for $4.00

2!0@ With order—balance including postage C€.0.D.
Mmichigan residents please add 3°g sales tax.

26 VAC. Out.
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felt the mileage-spacing ruling should
be modified to include a five-mile toler-
ance instead of the fifteen-mile limita-
tion now on the books; rule now makes
a channel available for an unlisted
community within 15 miles of the listed
city.

I A NEW ERA in TV and radio report-

ing from Washington was ushered in
shortly after the new year, when after
more than sixteen years of waiting. a
huge remodeled room with sparkling
new studios on the gallery floor of the
Senate wing on the U.S. Capitol was

' opened.

| dio and TV has achieved. . .

Now, instead of being shuttled about
and crowded in a nook, radio and TV
networks, four major film services, and
35 individual radio stations and special
news services can use a new TV studio
which is 20 by 15% feet, or either of
four radio rooms.

The refurbished gallery, technically
known as G-25, is next door to the press
gallery. Many interviews with Con-
gressmen will be forthcoming hereafter
from these new studios. Some might
be live, some filmed, and some taped.
To the broadcasters who initiated the
move and to the 83rd Congress who
appropriated the money ($33,000),
everyone is grateful for this change; a
glowing tribute to the maturity and
dominance on the American scene ra-
LW,

EDISON HAM AWARD
STAN SURBER of Peru, Indiana has

« been named the outstanding ham of
1953 and awarded the “Edison Amateur
Radio Award” by General Electric Co.,
sponsor of award.

WONZZ was named for his service as

“mailman® for servicemen stationed at |

Arctic weather stations. Surber was nom-
inated in 112 letters from 28 states and
5 foreign countries.

A wife can watch a variety show while
her husband enioys a different program at
the same time on the same screen on the
new Du Mont “Duoscopic” television re-
celver. Viewing is done through polaroid
glasses or polaroid panels. By reversing the
glasses or panels, the viewer can choose
the alternate of the two programs tuned
in. Individual earphones are used to sep-
arate the sound portions of the programs.
A remote control unit permits the viewer
to listen to either of the two programs.
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you can hear
the difference

In addition to the lines illustrated, the
45E Test Point Jacks and connectors
in the GB, U, and M14 series are avail-
able through the 130 selected fran-
chised distributors for Cannon Electric.
Other electronic-electric distributors
also sell certain items in the Cannon
line, including XL, M14, and GB series
connectors, and a variety of Cannon
Specialty Lights. Write for the RJC
and Audio Connector Bulletins.

UA SERIES

CANNON ELECTRIC

Since 1915

FACTORIES IN LOS ANGELES, TORONTO, NEW HAVEN

Representatives in prmcnpa! cities. Address
inquiries to Cannon Electric Co., Dept. 143,
Los Angeles 31, Califotnia.
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SPECTRUM
ANALYZER
TF 890-1

Frequency: 9000 - 9650 mcs
Attenuation: 0-27 db. calibrated
Power:110-120-220-240V 40-100c¢cps
A precision laboratory or portable instrument
which may be used as a SPECTRUM AN-
ALYZER, SIGNAL GENERATOR, WAVE
METER, POWER METER, FREQUENCY
METER, For measuring pulse width, cw
spectrum width, or any X band test within
this frequency. Set is supplied with power
supply and complete kit of adapters, wave
guide, ateenustor and all accessories

1S-78/Al
PHANTOM

ANTENNA
forANIARC-3 & SCR-274N

Newly Manufactured by

Aasociared Tnduwstries

IMMEDIATE DELIVERY!

Teclinceal Hanaals.

We recently purchased, from the
government, a large quantity of
technical and operating manualson
RADIO,RADAR and AIRCRAFT

equipment. Send for our listings.

SCR-291
DirectionFinder

Frequency: 1.5 - 30 mcs.
Power: 115V - 60 cy. Single Ph.
Semi - portable radio direction finder using
U-Adcock antenna system. Visual bearings
are received on 5 cathode ray tube with
lluminated azimuth scale, Designed forlo-
cation of gun installstions, radio statisns
and portable transmitters.
IMMEDIATE DELIVERY
COMPLETE INSTALLATION
Write for Further Technical Data

Certified - Guaranteed
All equipment is sold with our
certifie unconditional guar-
antee, checked and tested in our
own shop. We are a recognized
and a{?roved supplier for Foreign

Govt. Agencies We
mvnte your inquiries for supply or
technical data.

ASSOCIATED INDUSTRIES

CABLE ADDRESS amde LOS ANGELES

6855 TUJUNGA AVENUE
NORTH HOLLYWOOD, CALIF.
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i How's Your Rumble? | |

l (Continued from page T9) |

ment. Columin A shows the results on
one hi-fi set-up using a record chang-
er, a wide range amplifier and a cor-
ner horn speaker. The rumble on this
system was definitely noticeable at
moderate volume levels and very ob-
jectionable at high levels. The great-
est increase in noise occurs from the
vibration of the phono motor. Nothing
was found wrong with this motor and
when a new unit of the same type was
substituted a change in vibration
noise of only 1 db was noticed. Thus
the runible in this system was pretty
much due to the vibration inherent in
this particular tvpe of motor. Column
B shows the performance of this same
system when an imiproved type turn-
table was substituted. The rumble
dropped to a level which was just de-
tectable at high-volume listening.

Column C shows the results of these
tests on another system. This set-up
uses a record changer. a wide range
amplifier, and a large bass reflex cab-
inet. It is obvious from the data that
hum or noise from the preamplifier is
a problem. The large increase in noise
when the turntable is rotated is an
indication of a rough turntable rim or
idler wheel. The rhythm of the turn-
table noisc coincided with the revolu-
tions of the idler wheel rather than
the turntable. Replacement of a noisy
tuhe in the preamplifier and a thor-
ough cleaning of the record changer
plus installation of a new idler drive
wheel produced the results of column
D. The rumble level was considerably
improved and satisfactory.

Now it should be made clear that
we have not rcally measured the noise
level from each of the components by
this method. We have simply secn how
noise accumulates as it proceeds
through the equipment and this is
helpful in telling where the abnormal
conditions lie. With a little experience
in this method it is easy to size up the
noise and rumble problem in a high-
fidelity system.

General Considerations

In analyzing a rumble problem the
first step is to have it demonstrated to
you under actual listening conditions.
A few checks of the control settings
plus some discussion will enable you
to tell if (1) the listener is very criti-
cal, (2) if he likes music very loud.
(3) or if he likes tremendous bass
boost. Each of these three points low-
ers the amount of rumble which can
be tolerated. You can also tell from
vour knowledge of equipment how low
the bass response of the speaker goes.
Careful listening will tell if the
speaker has a peaked hass response or
an over-resonaht boom. If either of
these troubles is present it would
simplify the rumble problem and im-
prove the over-all sound to correct
them first.

The main question to be answered
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RCA MI-2475 SOUND
POWERED PHONES

NEW EXPORT PACKED
Shipping welght 5 Ibs.
complcle with 22’ rubber covered
cable rrrss to talk switeh arc lignt
weight, the mic is on a swivel boom
that can be moved to any position
in front of face. Cost $62 ca

Price $1 395 Ea.
AC-METER

0 ISOVAC Weston or
West, 2

WESTON 301 1.5 I\VDC N exmrn'.n """"

GE 3" R FSA=.001 scaie | esthes 57.;3
RF aMPS 2.3 37 R MeClntock. . . o /o€ a.00
MAGNETRON 2)21A $7.85, 7254 55.95, s-%u

& 832 $5.95, 8204 $6.95 3 N 50
SCOPE TUBES CP] $4.95, 5BP4 $4.00, n,\m 332
TV PICTURE TUBES 14DP4 $16.00.

1GKIP4 168TI’4 Raviheon Syvi, brand new, G\n. 18,95

e
MOTOR 4 pole shaded poit Indiction 1500 RPM
G.I. 1770 1IP running torque 12 oz.
£12.00 F/labe wire or dise recordl 5
HEADSEY TELEX monoset Mod a70 reg. 14.00 9
MICROPHONE SHURE 707A & 93 B desk smml 9
RECTIFIERS Fed. Sel. 403D2787 150 Mlli I)V -7
o
5
9

Ir\ches list

CIRCUIT BREAKERS Helnemann Cat.
amp 113VAC ecurve .. ... ., , . 1,
WIRE HOOKUP +18 solil grey W.E. 1200 ft. roll 3.
TA-128 trans. osc. sectlon 4 enannel new spec. 4
L&S Navy Waterproof gpeakers brand new each
RV-29A REMOTE TEL. &
TEST SET 1-236 tnr AC DC and Ohms with prods
MN.26C DF RECEIVER |50 lo 1500 KC with 12
tuhes dyn. and tuning motor new condltion .23.50
BC1023A 75 meg heacon rec. W/tubes sensitive
relay shock mount rand new W /Ilnst. book
CURRENT RELAY west. .2 10 l amp DC type M
with elnss cover Keg. S28.00 hrand hew 0 8pec. 4.95
SPRAGUE 2X2 MFD 000 VDC oll ﬁllcd round ea. 15
SPRAGUE D4430 2MFD 750 VDC oll fillvd en.
€D PC1599 2MFD 400 VAC 1250 \DC oil ﬂlled 1 25
MFD 600 VIDC BII filled

.10.95

NL‘w Addrl‘ss
Phone: BALLY 5-3621

McCONNELL"

RADIO KITS, INC,, 120 Cedar St., N. Y. 6

OLD
| RADIOS
AWAY!

Here's the data you need
to fix them FAST and r-i-g-h-t!

There's a *"secret’”” to repairing old rios fast and
profitably . . . and  this hlg RADIO TROUBLE-
SHOOTER'S HANDROOK is it!

Just look up the old make and model you want to
fix. This manual-size, 315 pound, T4i-page Ghirardi
handbook tells what the 1ronble is likely to be . =
and shows you exactly how to fix it. No useless tesi-
ing! No wasted time! Even beginners cun handle
jobs *‘slick as a whistle.””

THE ONLY GUIDE OF ITS KIND!

Cuts service time in holf!

Included ire common trouble symptoms and their
remedies for over 41.300 models of home aml auto
radios and record changers. Actual ¢nse histories
cover practically every model made by 202 manufac-
turess bhetween 1926 and 1942—Airline, Apes. Ar-
vim.  Atwater Kent. Belmont. Bosch. Brunswick,
Clarinn. Croslev. Emerson. Fada. G-E. Kolster, Ma-
jestie. Motorola. Philco. Pilot. KCA. Silvertone. Spar-
ton, Stromherg and dozens more. Gives how.to-do-it
data on SPECIFIC jobs—NOT general theory. In-
elules hundreds of pages of invaluahle wube and
component daln, service short cuts, etc.

===TRY IT 10 DAYS . . . at our risk!==

Dept. RN-34, RINEHART & CO., Inc.
232 M:n‘hson Ave.. New York 16, N. Y.
Ghirardl’s RADIO THOUBLESHOOTER'S

nA\"lmoo for 10-day free examination. If [ drciile
to keep book. I will then remlt the full price of only
S6.50 plus a few cenils POSLAME: otherwise. I wilil
return book postpaid and owe you nolhlnﬂ

ansssssmssasunre)

ADDRESS

CITY. ZONE, STATE. .

H
.
F
»
»
»
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»
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is, can the rumble be fixed by working
on the equipment and replacing de-
fective parts or must a higher quality
turntable be obtained. Measurements
of the rumble and noise content can
help to answer the guestion. The data
in Table 1 is an approximation of
various rumble levels suitable for dif-
ferent types of installations. This may
be helpful to the inexperienced.

In general, record changers have a
rumbte content of —10 to —35 db
when measured on wide-range equip-
ment. Turntables cover the range of
—95 to —55 dbh. Some of the best rec-
ord changers have rumble content
lower than some good turntables.
However the best turntables are the
most quiet and dependable types of
apparatus for critical installations. In
setting up a new high-fidelity installa-
tion with a wide range speaker the
best choice of record playing equip-
ment is a good turntable and arm if
the listener does not already have a
collection of 78 records. There is real-
ly very little need for a changer if
you are mainly interested in LP ree-
ords. However if a record changer is

desired for 78 or 45 rpm records and
you are still critical of rumble there
are three choices. First you-can very
carefully select a record changer.
Some models are quite low in noise. It
is a good plan to make listening tests
and measurements on a few competi-
tive models in the actual installation.
A second plan is to install a dynamic
noise suppressor to control rumble.
The third choice is to install both a
changer and a good turntable. This is

NEW for TV

often done in custom home audio sys-|

tems where it is to be used by several
members of the family, some prefer-
ring the changer for dance and pop
music and the turntable for serious
listening.

Though we have heard about rum-
ble for many years the new advances
in the audio art extending the low-
frequency limit of sound equipment
have highlighted this problem. Careful
equipment selection and maintenance
on the part of the audio amateur or
service technician can do much to
control rumble and increase enjoy-
ment from home sound systems.

50—

SIMPLIFYING V.T.V.M. CALIBRATION
By KENNETH P. AURELIUS

ROBABLY most people who use

vacunm-tube voltmeters have, at some
time or other, had occasion to reealibrate
themm beeause of jarring or aging of
components. This process usually in-
volves removal of the chassis from the
cabinet.

In the “Eico” unit shown in the pho-
tograph, 1 drilled four holes on the 10p
of the cuabinet to obviate the need for
removing the chassiz,  The template
shown in the diagram was used to locate
the holes. I other types of meters are
to be so treated, vou simply invert the
chassis and make the necessary measure-
ments on the top of the cabinet for the
correct location of the holes.

All of the holes are 5/16 inch in di-
ameter.  Snap-button hole plugs are in-
serted 1o keep the dust out.  These plugs
are color coded for easy identifieation.
With myv v.t.vanu, I used the following
color codes: — d.e. ealibration (black);
-+ d.c. calibration (red); a.c. zero (no
color); and a.e. calibration (green).

Any long handled serewdriver or align-
ment tool may be used to calibrate the
meter. To see the slot in the potentiome-
ter, an adjacent snap-button pilug ecan
be removed and, by using a flashlight,
the operation is easily visible.

Template used to locate calibration holes
in Eico Model 221 vacuum-tube voltmeter.

ALL HOLES 516" DIAM.

je——2 3/8" 2 3/8"——»

I n/16*

" "
1 3716 4

1 3/16"9

MARCH, 1954

The few minutes spent in drilling the
cabinet pavs off handsomely in time
saved later on. 30—

The celor-coded holes in the v.t.v.m. cab-
inet. Screwdriver is inserted through the
proper hele to recalibrate the instrument.

.
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operate 2 TV sets from
" 1 anfenna at same time

o= 7/ 2 i i NN - N
WALDOM Electronic

- Uit

TV DISTRIBUTION AMPLIFIER

b

anywhere indoors.

® Booster effect improves
picture quality in “fringe”
as well as metropelitan
areas.

® Reduces existing noise
and ““snow’’ conditions.

® When used with single
UHF Converter, converts
TWO sets to UHF.

¢ Broad band width.
(Ideal for color telecasts.)

® Save cost and installa-
tion of second antenna.

o Easily installed.

i\ 'y Wit [ 7

"1 will PAY you to get the &
whole story . . . Write to —

ot

Ly A
y G \ s

ELECTRONICS INC.

911 Lorrabee 5f. Chicago 10, Il
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tape while recording,

o

j}ﬂg JYOZW/ heard right!

“, .. just like being there...”

ﬁ]lel lets you hear them all

THE ONLY TAPE RECORDER UNDER $1000 WITH ALL
THESE PROFESSIONAL FEATURES:

® Separate playback head permits monitoring direct from

® Uses 10% inch professional reels without extension arms.
@ Three motors for superb tape motion.
DESIGNED SPECIFICALLY FOR CUSTOM SOUND SYSTEMS

Get complete details now. See your Audio Distributor or
write for Bulletin Number 3-M01.

4917 W. Jefferson Boulevard Los Angeles 16, California

MODEL 1502
$445.00

MOGULL’S BUCK
S-T-R-E-T-C-H-I-N-G
BARGAINS!

TIMER MOTORS
Maydon synch. type 1o00A. 110V, 80 Cy., IRPM.
Brand New. Stoek No. N-MitH, SPECIALL 52 49
HOT SHOT BATTERIES (60% OFF!)
Burgess % volt batteries type 41611, Tested OK.
Brand New. Dated 1044, Stock No. N-BAT.$1.49
MOBILE ANTENNA ANO REEL
50 Ft. lhraided copper wire on Docket size. finger
rewind reel. I’henolic case fully encleses wire, Silver
plated brass mount-contact mounts with single %4 -20
serew. Meas. 23%7x23"x%” thick. Brand New in
orig. boxes. A “reel’ Imy! Ntock No. N-)62.52.49
3" ALARM BELL & TRANSFORMER

Edwards 2¢ volt. chrome Dlated warning bell on
black enam. cast aium. hase. 3-hole flush mig.
Comptele with 2 Amp. 24 V. xfmr, (110V. 68 Cy.
pri.} New, orli. hoxes. Stock No. N-CBX.
Combination special ... ....oi.iiociann $2. 75
3" bell only, Stock No. N-M338........
24V, L\mn Xfmr. onl¥. \lock No. N-M649,

Ot CONDENSER SPECIAL!
15 MFD- Gno \'olln D, Westinzhonse No, CAY-
481758-10. for $16.86: 10 for $24.95.
NET EACH ..ooviiviieimricaiineaannan 2.79

DYNAMOTOR BARGAINS!
Recelving type ZA/UNA-0516. 12 or 24 volts NC
input. QOUTPUT: 12V, @ 3A./275 @ 110 ma,
Stock No. N-MIE. Hrand New.......... $4.9
Nmig. type ZA/USA-D515, 12 or 24 V. DC 1nDut
OUTIPUT: 500V, @ 3¢ Stock No, N-MX14
Brand NeW ..ee0sia.-- .
Genemotor type PC-TTI65C (Dol 3
chl.l‘aerl v DC Input. OUTIUT; 215V, '@ 110
ma./500V. @ 50 ma. Stock No. N-M230. Brand
I\e\\-orlu BOXCEH svaasessnnsens weesarrns $8.986
Minimum order $5.00 FOB our NYC warchouse,

Quotation requests invited.

alexanderll
g:ompany

| 17 WARREN STREET * NEW YORK 7, N. Y.
WOrth 4-0855

l.98
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POWER TRANSFORMERS FOR SELENTUM
RECTIFIERS OR FILAMENTS. PRIMARIES

115V 680 CYCI.ES.

12.6VCT/2A/2500V INS.. ey 817

25.2VCT/1A/2500v INS.. i &
12.6V/7A or 25.2V/3 5A/2500V INS . 6.7
26VCT/3A £2000V INS o 411
104VCT/3A/2000V INS ey Lo 1L7s
78Y TAP 26V/52V/8A/2000V INS 22.24
13V/12A/72000¥ INS,. ., .....,. -ee 7.06
104VCT/6A /2000 INS. oo 2489
156Y TAP 130V/3A/2000V INS. Vimna 23.52
130V TAP 104Y/12A/2000V INS.. ... 7056
156V/8A/2000Y INS. . .. ... ...ceiieiiun 41.16
38VCT/10A/2000V INS. . P ek Gaaess]5.87
T2VCT/10A/2000V INS. . ..., .. 29.40

RACK PANEL CABINEI‘S
BLACK CRACKLE FINISH

Size Panel Space Price
42 42- l/I6 x22 x 174 W% x 19 7.25
$£47 475716 x 22 x |7'/4 2x 19 31.20
26b 65-9/16 x 22x 174 114 x 19 40.50
382 82.5/16 x 22 x I1'/4 77x19 48.75
0 A x 2104 x 15 8% x 19 9.70
*iq --leI'/;:IS 12V x 19 11,88
15 5% x 2114 x 15 4x 19 13.20
;:lv 194 x 213 x 15 17V x 19 15.70
23 28x 21y x 15 2bi/e x 19 18.45
s Y x2iyx 15 35 x 19 20.45

@ray Crackle Furnished on Request—Same Price.

RACK PANELS
BLACK CRACKLE FINISH
Size Steel Aluminum
13§ $ 43 $.713
3_.::; ] R
by B2 1.50
7 " 1.8
Bl 1.25 7,15
10/ 1.48 .70
12 1.7 N
14 1,59 143
153% .15 in
t % Vi
191/, ¥y
2) 105 5.25
28, on request

reQuest

35
Gray Crackle Fumlshod on Request—Same Price.

our wardhowié MEw

LEEDS

L Werey 5B,

Dept, & Mew Tork

Yark

"RADIO C€O.

Diiw T
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Mac's Service Shop
(Continued from page 86)

and Webcor were planning on releas-
ing pre-recorded tapes of classical
music.”

“Why does a head not in alignment
hurt ?”

“Suppose we want to play that pho-
tographically printed tape we were
talking about,” Mac said. “Let’s say
our playback mechanism consists of a
bright light shining through a very
narrow slit onto the tape and that
this reflected light excites a photo-
electric cell that works into our ampli-
fier. Light falling on a white section
of tape excites the cell to maximum;
when it falls on a black section, the
excitation is minimum. When a low
frequency recording passes the slit of
| light, the output of the light cell
swings back and forth from a maxi-
mum to a minimum at a rate that
faithfully reproduces the low note.

“Suppose, though, that we try to re-
produce the frequency that printed the
tape with the finest distinguishable
lines. If the slit through which the
light shines is in precise alignment
with the lines themselves, the reflected
light will be turned on and cut off
cleanly by the movement of the fine
llmes beneath the slit. On the other
{h hand, suppose the slit is canted so that
it makes an angle with the lines. Now,
long before we reach a frequency at
which the lines themselves run to-
gether, the slit of light will cease to
| fall entirely upon a single white or
black line. Instead, it will fall across
adjacent lines so that part of a white
line and part of a black line will al-
ways be beneath the slit. That means
that the reflected light can never rise
to the maximum or fall to the mini-
mum value it attained when proper
head alignment allowed all the light to
| fall upon a single white or black line.
In other words, improper head align-
ment results in a loss of high frequen-
cies. Of course, if the same head is
used for both recording and playback,
then alignment will matter little, for
the recorded lines will have to match
the angle of the head, even though
both are tilted from the vertical.”

“How do you know when a head is in
proper alignment ?”

Before answering Mac opened a cab-
inet and took out a roll of tape on a
special 5” reel.

“This,” he said, “is an alignment
tape specifically prepared for head
alignment by the Toogood Recording
Company of Chicago. The recorded
signal is .001 inch in wavelength and
will reproduce at 7500 cycles-per-sec-
ond at 7.5 i. p. s. or 15,000 cycles at
15 i. p. s. The signal is vertically
aligned on the tape to a tolerance of
1% minutes of arc. While the tape has
been recorded the full width, it can be
used effectively on dual-track ma-
chines because great care has been
taken to make sure the edges of the
tape are cleanly recorded. This is

RADIO & TELEVISION NEWS
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WILCOX-GAY

Model 3A10 Tape Recorder [

Combines all popular recording features. Two
speeds, 3% and 7%” per second. Simple push-
buttons for forward, reverse, record, stop and
play. Records from mike, external radio or
phonograph, or other source. MHigh speed for-
ward and reverse. Neon recording level indi-
cator. High quality Hx7” oval speaker. lack
for external speaker. Attractive portable case,
12x14x9”, With take-up reel and mlcroplione.
For 110-120 v, 60 cycles AC. Shpg. wt., 26
Ibs.,

75F003. NET .......cciviveaen "

Wilcox-Gay 3F10 HI-FI Recorder
Deluxe tape recorder with featnres as ahove,
but has push-pull amplifier to deliver 6 watts

output. Resp: £3db. 75-7500 cps. at 3%”;
=+3db, 55-10,500 cps. at T%”. Two neon indi-
cators, full range tone control. compensated

storage compartment for tape
Size : 1816x123,X105”. Shpg.

volume control,
and accexssories.
wt., 25 Ibs.

25F007. NET .. ccievveiinninnnn 1

S’Maz Selections

Pentron 9T3C. 2-Track, 2-Spd Recorder.

74F908. shpg. wi., 27 Mo e vnnnnns 139.50
Garrard RC-80. 3-Speed Record Changer
73F510. Shpg, wt., I8 Ihs... .ot 45.08
Newark [*artable “l-hpd Record Changer.
73F010. Khpg. wt., s, ..o 47.50
Newark Fortable 3-S|u-ed l'hmmnr.rnh
73F003. Shpg. wto, OIS iiii e 22.50

RCA WV-97A. Henior Voltehmyst.

62F000. Shpg. wt.. 10 1hso. oo iianes 7.50
Triplett §66-HH. Voli-ahm- mllllarmneter.
62F208. Shng. wt,, 3 1bs............... 24.01
Simpson 260. Set Tester (ltoll Top).

62F303. Shpg. wi., 9 1bs. ... ..ot . 45.96
Hallicrafters S38C. All-wave Receiver.
98F005. Shpg. wt., 10 ths. .. ..o 49.95
National SW-54. Snuperhet Communications
Receiver. Cavers 5i0ke to 30 me.

98F318. Shpg. wi., 18 1hs. ... ... 49.95
Brush Mike. Hi-Z. At Special Price.
54G350. Shpg. wt, 16 Ibs....... ... 5.95
Wireless Mike. With bhuilt-in midget trans-
mitter. Plays thru any radio within 50 feet.
No wiring required. With bhatteries.

27F576. Shpg. wt., 3 s, ..., ... B6.50
Drake 905. Popular Raldering Gun.

33F056. Shpg. wi, 418, vviua. ... 10,02
Weiler $-500. Heavy duty Solder Gun.
33F128. Shpg. wt., 3% Ibs........... .

FREE! newarxs

NEW CATALOG
No. 56

Latest Releases in
High Fidelity, Radio
TV and Electronics.

®
Order from Department R-3

FOB Chicago, Include Shipping Charges and tnsurance.

EWARK

ELECTRIC COMPANY
223 W. Madison St., Chicago 6, lllinois
MARCH, 1954

| necessary since many half-track heads

run over the edge of the tape and
would give a false reading if the re-
cording at the edges was inaccurate.

*“To align the head of a home record-
er, you simply play this tape at 7.5
i. p. s. and adjust the position of the
head by the means provided until max-
imum output is indicated by an audio
wattmeter inserted in the external
speaker jack or by an ordinary output
meter connected across the speaker
voice coil. Let me say here and now,
though, if you ever erase a single foot
of this tape, you had better take to the
hills. Furthermore, never rewind the
tape or run it forward at high speed
for fear of stretching it. After you are
through making your alignment test,
reverse the reels and let the tape wind
back on this reel at playing speed.”

“Is there anything else I ought to
watch in working on recorders?”

“Onc thing comes to mind. I note
some manufacturers specify carbon tet
for cleaning rubber drive wheels and
others say to use alcohol. Probably the
cleaning agent recommended depends
on the kind of rubber used, and any
other cleaner may soften or damage
the rubber. Always stick exactly to
the cleaner recommended in the serv-
ice data.

“In general, never let a recorder go
out without cleaning the head thor-
oughly. This is something home re-
corder owners are likely to overlook,
and it has tremendous effect on the
quality of the recording. Check tape
speeds with a timing tape. After this
has been running for a few seconds,
count the proper timing intervals that
pass a certain point in exactly a min-
ute. If the spced is off more than one
full interval in this length of time, find
out why. Always check all tape mov-
ing controls thoroughly, making sure
they work easily, that the tape is
stopped without putting excessive
strain on it, and that there is no tend-
ency to spill the tape.

“Make a short recording at an ex-
cessively high level and see if the
erase head will take this off com-
pletely. If not, measure the erase volt-
age delivered to the head and compare
this with what the service data says it
should be. If that is all right, make
sure the tape is held firmly against the
erase head by the pressure pad. If
nothing is wrong here, you are' prob-
ably up against a bad head. Substitut-
ing a good head is the best test for
that.”

“How about checking for wow ?”

“Special equipment is needed to
measure wow accurately, but you can
easily make a rough check by record-
ing a frequency of about one-thousand
cycles and then listening to it being
played back. You are almost certain
to hear some wow on home recorders,
but it should not be very pronounced.
You will soon learn how much to
expect.

“A rough frequency check can be
made by recording a good record con-
taining a wide range of sounds. A good
piano piece constitutes a tough test. If

www americanradiohistorv com

NOW!...a
complete guide to

Wire :Tape
Recording

; for
RIGH-

FIDELITY
RESULTS

There’s more to this
fascinating subject
than you may suspecH

MAGNETIC RECORDING
By $. J. Begun
242 pages, 130 illustrations.Price $5.00

Here's your **Open, Ses-~
ame!” to a fast-Zrowing

f branch of electronics in
or which far too few have
specinlized to date!
Home Whether recording is your
hobby eor your business,
Entertainment this book will pave your
way to betier results, new
Movies techniques and effects.
From slmple wire or
Broadcas"ng tape recorders for home
entertainment to compli-
Ama'elll’ nadlo cated equipment and proc-
esses used in secret serv-
Secret ilit-!, E""'ief'\'('v'g'ﬁr'f(’; I‘:Ir-‘d
elsewhere. MAGNE -
GCommunications CORDING brings yon com-
plete, how-to-do-it data.
Speech From basic ?ircuits 1o
components; from com-
Serambllng mercial and home built
equipment to its operating
Professlonal and service problems, you
get the latest informniion
necordlng and expert Ruidance. And.
chances are, vyou'll be
Transcriptions amszed at the opportuni-
d ties for recording TP.C|.I-
Telegraphy an Ists In thls steadlly ex-
panding field.
Telephon
P y 4 Smrlilnsr v}'ilh the fun-
amentals of magnetiism
Auiomailc and acoustics you Progress
Announcing rapidly to the advanced
phases of lse art. Biasing
Magne“e methods. istortion, re-
M 0 producing hends. ;mn{nu.
Memories artificial reverberation
(echoesg), nmplification.
instrumentation and meas-
necol’dlng urements and helpful an-
Transients alyses of modern com-
mercial recordin® _equip-
chrO“OScopes ment, are but a few of

1he subjects covered. Doz-
ens of schematica, block
dingrams, cross-sections
uses that make this and under-chassis photos
one of the fastest- make things ensy to un-
growing phases of derstand ind are invalu-

able guides in selecting
:}:‘:’r:'ec’ro"’c In- new equipment or build-

ing your owft.

. . . and many other

READ IT10 DAYS ... at our risk!

" Dept. RN-34, RINEHART & CO., Inec.
232 Madison Ave.. New York 16, N. Y.

l end MAGNETIC RECOIDING for 10-DAY FREE
Fk-\“l\l;\Tl()N I hook I will then promptly

remit $5.00 in 1wl nnymem 1r not, I will return it
[l postpaid and owe you nothing.

Address - - o :.cecva i e

Zohe, State..cv.ciaaas R
Trice outslde 7.5 A. $8. So—ca~h ohly.
Maney back in 10 days if you return 1ok,
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\
THE SYMBOL OF

\
IN TRANSFORMERS

dollars
AND

sense...

Triad quality costs no more,
and those who buy Triad
Transformers get what
they pay for.

Superior design—finer
materials —precise
workmanship —distinctive
appearance —continuous and
unfailing service. All these
contribute to the recognized
value of Triad products.

Industry expects and
gets—from Triad the finest
transformers made.

Triad Transformers are
sold by select jobbers in
principal cities. Write
for Catalogs TR-53A &
TV-53A.

TRANSFORMER CORP.

‘4055 Redwood Ave., Venice, California
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this sounds good on plavback, the re-
corder response may be considered satis-
factory. For a better test, record 1000,
50, 100. 500, 1000, 2500, 5000, 7500, and
10,000 cyeles in that order from our
audio generator, keeping the input
level eonstant as measured with the
a.c. v.t.v.m. Plug the audio wattmeter
into the external speaker jaek with the
proper load resistor switehed into use.
Now, with the first 1000 eyvele note be-
ing plaved. set the volume control so
that a convenient value of output is
obtained well below the maximum out-
put rating of the amplifier. One watt
should he satisfactory. Note down the
reading produced on the wattmeter by
each frequency. The departure of these
values from the 1000-cyvcle reading can
be converted into decibels and com-
pared with the manufacturer's c¢laims.
Of course the tone control should be
in the ‘flat’ position while taking the
readings.”’

“You must be expecting to do quite
a bhit of recorder service.”

“I am. RCA predicts that schools
atlone will buy 50,000 tape recorders
this vear. More and more families are
finding new uses for them around the
home. I consider them easier to work
on than record changers. One reason 1
bought this new job for the shop was
so that we would have a reasonable
standard of home recorder perform-
ance always at hand. On top of that,
it is sometimes a great help to be able
to play a recording made on a doubtful
machine back on one known to be
good, and vice versa. This allows you
to spot whether the trouble is in the
recording or playback system, or both.
Now here are some good books on
tape—"

“Oh no you don't!” Barney shouted.
“You've already made a bookworm out
of me by loading me down with those
now - here's - something - you-ought - to-
read things; but I'll be darned if you're
going to make a tapeworm out of me!”
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Training Program
(Continued from page 66)

content, and then budget a fixed
amount of shop time for these train-
ing efforts. It won't be perfeet, and
it will have bugs, but it is a first step.
And, as the Chinese say, a journey of
a thousand miles begins with one step.
In his planning, a shop owner should
overlook the fact that he may be train-
ing for a competitor or that the em-
ployee so trained may leave him. That
is a separate problem. He must con-
sider only the problem of where a dol-
lar of training will get more than a
dollar of good quality production.

The second thing for the shop
owner to recognize and work at is the
principle known to all good personnel
men, namely, that all aspects of per-
sonnel control interlock and affect one
another. It does no great good to pro-
vide good training if your policies are
such that men don't like to work for
vou. Training dollars are wasted if
vou hire poor material to begin with.
The market for technicians is not so
free that there is unlimited choice in
hiring, but the owner must do the best
he can. Based on the maiterial avail-
able he must set up the training that
best fits his shop needs and those of
his men. Then he must take a long,
hard look at his general personnel
policies. Here he must be competitive,
not only with other service shops, but
with other opportunities that his mon
might seek. Here are the questions
that a professional personnel man asks
about his company. Are my wages in
line with those of other possible em-
ployers of my men? Is my vacation
or sick leave policy in line? Does my
sales promotion keep my men on a full
time job, or do I have to lay them off
during the summer? Do I have the
cquipment I should? Does a man
working for me feel he is learning and

Allied Radio Corp. recently played host to the Chicago Acoustical and Audio
Group at the association’s regular dinner meeting. The 150 diners were treated

to a demonstration of stereophonic sound in Allied’s dining rooms.

The demon-

stration involved the use of three of the company’s “Golden Knight” 24-watt

amplifiers, three Electro-Voice

"Regency I

speaker systems, an Ampex

special 3.channel tape recorder, and Ampex stereophonic recorded tape. The
same meeting also included a lecture and demonstration on new ceramic car-
tridges for high-fidelity use by Howard Souther of Electro-Voice, a “black curtain
test” of a series of speakers, and a binaural sound demeonstration from tape,

wwWw americanradiohistorv com
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growing? Do my men feel that there
is opportunity for advancement if they
produce for me? If a company can
meet the problems posed by these
questions, it will not only keep its
people, but can demand and get a full
measure of work from them.

This is particularly true of the more
seasoned men in the shop—the ones
who have done some jumping around
and perhaps tried a shop of their own
and discovered it was no bed of roses.
These are the wheel horses of any or-
ganization and the ones most costly to
lose. Generally, these men place a
high value upon security, and more
and more companies are studying de-
ferred compensation programs to bring
stability to this important group of
key men.

There is a general belief in industry
that the small company cannot do the
same things that the big company can
do. This is a stubborn and erroneous
idea. The small shop may have to do
it differently, or on a more simplified
scale, but basic principles apply to all
working organizations regardless of
size, and to be successful, manage-
ment must give time to broad policy.

This problem is not an easy one. No
management problem is. We cannot
give a detailed blueprint here, but the
broad approach outlined represents a
method of attack that will bring suc-
cess to the management that believes
in it and is persistent in its pursuit.

The shop management that applies
these techniques of manpower develop-
ment need not {ear that it will carry
its competitors’ training burden. It will
be working and training for its own
profit and its own public acceptance.
Furthermore, it will be doing its in-
dividual share in the development of a
great industry.

NOISE SUPPRESSION
By ROBERT A. THOMASON, W4SUD

N THE belief that other readers of this

magazine would be interested in my
recent experiments on vehicular noise
suppression in late model (’49.°33)
Ford trucks for the Texas Gas Trans.
mission Corporation, of which 1 am
commmirnications foreman, 1'd like to
pass on these tips.

After reducing ignition and regulator
noise to a tolerable level, 1 found the
noise still mueh higher than was desir-
able. With the help of a coaxial feed
link, tied to the antenna terminals of a
50 me. recciver, 1 found most of the
noise was eoming from the electrical oil
pressure gauge (meter block unit).

Alro guilty, but to a lesser degree,
were the electrical temperature and gas
gauges, The noise sounded like some-
one scratching the antenna with a knife
blade. 1 found that by using .01 ufd.
dise ccramic condensers, the noise was
effectively bypassed at all three points.

These condensers should be installed
with as short leads asx possible. The
ground side was soldered while the other
lead was tightened under the screw ter-
minal. I then tried this same technique
on my 4 me. mobile station with equally
good results,

WAMGT, with the Kentucky State Po-
lice, reported good results after installing
a condenser on the oil gauge.
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6567
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6SJ7
&5K7

8SK76T | .

§SL7GT

SSNTGT .|

§5076T
65R7

ALL RADIO AND TV TYPES

12BH7
12Hé
12J7 . .
12SA76GT .
12567
128H7 ...
12SK76T .
12SN76GT .
125Q7GT .

.49 12SR7 9002 .....

More than 400 types in stock—Include all your needs when ordering.

MINIMUM ORDER: $10.00. Terms: 25% with order. batance C.0.D. Please include postage. AH prices
subject to change without notice. F.0.B. New York City. mail order division.

TRANSAMERICA ELECTRONICS CORP.

120 LIBERTY STREET

(Advertisemen! )

“Joe dropped the

JENSEN NEEDLE ...
we’ve got to find it.”’
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NEW YORK 6, N. Y.

FINGER STOCK

Electrical Weather-Stripping
by Eimac —
Now Available!

Silver-plated, spring alloy, pre-
formed finger stock especially
suited for electrical "weather-
stripping™ for TVI.proofing
cabinet access doors, ete. Also
ideal for making coaxially con-
structed tube connections and
many other uses. Available in
17/32", 31/32", and 17"
widths,

Write for new Eimoc Calalogue
Summary showing Eimac tubes
and other accessories.

X

EITEL - McCULLOUGH, INC.
San Bruno, California
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All of our tubes are individual-
ly boxed and unconditionally
guaranteed for one year.

GUARANTEED

TELTRON TUBES

LOWEST PRICES EVER

To insure your complete satisfaction
and to do away with costly

“call
backs" all Teltron tubes have been
“set tested.”

TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE
1a7GT 53 eaBa 43 68Q6GT 83 sus 76 12SK7GT 49
183GT .82 6AGS .52 [-1:1:h 4 -85 E6VEGT .48 12SN7QT .58
1HSGT .31 SAIS 88 48Z7 938 SW4GT 43 125Q7G6T .38
1L4 .51 GAKS 96 2+ 41 sweaTt .83 19BGE8a 1.48
18 .51 eals .43 €Ccne .81 exa .37 1978 .71
INSGT 51 6AQS A5 8Cpéa 1.63 EXSGT .38 25BQ6QT 82
1RS .51 6ATE 37 6F6 42 12AaLS 43 25L6GT 41
153 43 6AUS .43 8l6 «61 12AT6 .37 asw4aT A3
1T4 .53 BAVE 37 8K6AT 38 12AT7? .71 25T8GT .38
1ua Bl SAXAGT 80 sL6G .78 12au8 A3 asBS .48
s k] 8BAS £ 1] SLEGA .78 12AU7 .58 IsCs .48
1M2A =11 GBAT 58 654 41 12Av7 .73 3SL8aT A1
a4 A3 68Cs 48 8saaT .88 12AX4GT .60 Aswae .33
IISGT AL esEs a6 SSATGT .43 12ax7 .81 asrsaT .33
ke LA 6BGEA 1.18 6SK7AT .43 128A6 46 $08% .48
awe LdE E6BHE »31 SSLTGT .80 128E8 48 s0Cs -48
mU4G ¥k 688 +52 S8SN7GT €0 12BH7 81 sSoLEQT .30
BY3GT 3d 8BK7Y 78 83Q7GT +38 128A7GT a3 1:1723 .33
8Z3 AR 8BLTAT .78 8T8 23
n B of
AE2 L tamnonents fnciva- SPECIAL
plﬂl eunﬂonneu and many other whll. thgy last
items with each order of $2%.00 ach
or morg, II] lor 53 50
I;:E TYPE TYPE TYPE TYPE
Minimum order %10.00. 2804 deoosit on C.0.D. 106 1HTGT 14 T aa/aa
orders—Save parcel post charges. Orders accompanied ik7g . 10 6T i
with full remnlnneo will be shioped prepaid anywhere 1p3GP Lii4G 28 350852 &0
in continental U.S.A.—All ordérs subject to prior sale, 107G 7 33 G 1rsG
We have hundreds of tube typeg in stock— These specials are brand new in their
you may oruer any type at similar savings, original cartons.
Order now.
Kend for Free compiete tube lsting

P.Q. Box 107-A, Harrison, New Jersey

TELTRON ELECTRIC COMPANY

Phone: Waverly 6-1339

GROUND | PLANE
ANTE|NNAS

]
For Races Jobs

A fully adjustable type with secure-
locking elements which may be set
for 20 to 40 meter operation or for
40 to 60 meters. All-aluminum con-
struction, waterproof cable hous-
ing, standard Y2-inch threaded
sleeve for mounting. Ask your
jobber or write for special Bulletin.

femax roducts

Division of Chisholm-Ryder Co. Ine.
5423 HIGHLAND AVE., NIAGARA FALLS, N. Y.
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I The COMPLETE line

OR Double-Reentront
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aging
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Speakers

ALNICO-V-PLUS
Driver Units

WRITE NOW
for FREE Catalog 553

FULL-GRIP, VELVET-ACTION
Mike Stands

ATLAS

EOUND CORP.

1446 39th St., Brooklyn 18, N. Y.

in Conada; Atiog Rodia Corp., tid feroate, Onar.
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Building a Multimeter
(Continued from page T1)

-

1000-ohm rheostat and the other to the
positive test jack.

The switch legs are numbered from
1 to 11. These run counterclockwise
from the pole connectors. The top deck
to which the series resistors for the
voltage multipliers are attached is the
one nearest you when the instrument
is on its face. The lower deck is imme-
diately adjacent to the panel.

The wooden case for the meter was
made from a piece of %4” maple, 212"
wide and 30” long. Simple rabbet joints
were used and the box assembled using
glue and brads. The top edges were
rabbeted 1/16” deep for the panel re-
cess and the bottom edges rabbeted
14" for the plywood back.

The two size “C” flashlight cells
were secured to the back by means of
a metal strap %" x 2" and a 1% " No. 8
screw. The connections to the battery
were made through two miniature
Fahnestock clips soldered to the posi-
tive and negative poles. Four 3" No.
4 screws were used to hold the com-
pleted meter in its case.

The reason for resistor R, men-
tioned earlier, is to facilitate the use
of stock value shunts for the two cur-
rent ranges and to make it an easy
matter to match any 0-1 ma. meter of
100 ohms or less to this circuit. R, is
equal to the meter's internal resistance
subtracted from 100 ohms. In other
words, if you have a meter with an
internal resistance of 55 ohms, R, will
be 45 ohms. These meters vary, de-
pending on the manufacturer, so if you
are not positive of the exact resistance
of your meter use the following meth-
od to determine it:

1. Install the new meter scale.

2. Wire the circuit shown in Fig. 1B
using short, heavy leads.

3. Place a jumper across the test
jacks and carefully adjust the meter to
full scale deflection.

4. Remove the jumper and insert
the 100-ohm resistor.

5. Read the meter resistance direct-
ly on the “Ohms” scale.

Caution: Do not attempt to measure
the resistance of an instrument with
an ohmmeter as the former is ex-

Fig. 2. Scale calibration for the multi-
meter discussed. This could be photo-
stated and increased In size to fit either
a 3 or 4¥2 inch meter. The 3” meter scale
is 2 5/16” wide and the 42" meter scale
is 311/16” wide. See Editor's Note at
end of article regarding the availability
of a commercially drawn scale for meter.
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tremely delicate and the current flow-
ing in the circuit is on the order of 90
to 100 ma. which would cause serious
damage to the milliammeter under

HIi-FI BUY!

N Ew The critical eye will note a built-in
| compromise or two, such as the fact

that a 10,000-ohm resistor was used in
STANCUR_WII.I.IAMSUN a 1000 ohms-per-volt circuit to provide
the 0-10 volt range. Actually, this

value should be 9900 ohms with a 100-
A m pl iﬁ er ohm meter resistance but since the dif-

ference of 100 ohms is only 1 per-cent,

it was considered a worthwhile risk
Kit $49 50 Wired $69 50 since the stock 10,000 ohm value is

easier to obtain than the 9900-ohm re-

{Complete with all plru. Fun:heﬂ chassis

(LU sistor.

Finest in sound. yours for very little There is a slight loss of accuracy in L .ll“ tha pﬂﬂ! you need fnr
* cost. Only takes you a few hours to put 143 it o3
together. Over 5.000 already built and the a.c. position but it is less than the a fast, profitoble installation
successfully performing. Frequencly re- S per—cent usual]y quoted for multi-
sponses: flat from 20-20.000 cycles at 5
hoth 0.5 and 8 watt levels. 0.1 distortion meters of this type. To correct these
at 8 watts. Power supply and amplifier minor shortcomings, a complex switch-
mounted on individual chassis. Kit is ing system n additional f
complete with 5 tubes (2—6SN7, 1—35U4 E sy LI nal bank o
and 2—807), 2 punched chassis. Stancor resistors would be required which
Hi-Ii Output transformer A-8054, assem- would result in an increase in both

bly instruections and all other necessary
paris for amplifier and power.

PICTURE TUBES

cost and building difficulty. The circuit,
as shown, was decided upon as the
most practical for these reasons.

LR iberty | | Edito»’s Note: For those who wish to
108PaA 19.25 11.00 lend a “professional” appearance to
LY R0 14.20 their instruments a kit, containing
14cPa 24.50 16,50 H 7 o
18APaA 30.98 21.60 meter scales (for either 3" or 4k
16DP4A 28.20 EERITY meters), front panel decals, and a build-
18GP4 31.25 21.60 y . .
16KPa RP4 28.20 18.00 er’s manual is available from Robert
178P4A 23.90 o Hilliard Company, Box 549, Inglewood,
17CpP4 23.90 21.60 . . . . .
20cP4 32.50 27.00 Culifornia. The kit is $1.00 postpaid
a1ere :;:z 32.80 in the U. S. When ordering specify
ahra : ’ whether the scale is to be used with a
ANTENNAS 3" or a 4" meter. —{30
V. Antenna ..$1.9% \]\Hmluw Co L soleach :
10 Ei.. Con....2.78 each m\’l‘.’m;\nlenna. .1.19 each
STANDOFF CONNECTOR uagi=
e os MHASIJS“ . s By OTTO WOOLLEY. WOSGG - -
5 fl. swedged. . . 6 . seamiess. ... 1. N .
© e | TRYING to take coaxial output from swlt:h Mn“ntin' Klt
WIRE standoff insulators often results in a
35 mil. 300 ohms.10.9S 70 mil. 300 ohms.12.9% makeshift arrangement or mutilated
cable. Using the simple adapter dia- : .
e P .. SPEE’AK‘,E_,RE“_ _________ 1,39 grammed here makes a firm, solid eon- Helps you cash in on the growing
TR R PAL L S3.48 nection that may be removed or installed trend to dual speakers
e -
CONDENSERS In a moment’s time, There's nothing else to buy, when you have

Construction of this unit is simply

BOx30 150V 39 ea. 30UX50Q 150V 49 ea. e . .
a matter of drilling any suitable piece

this handy Centralab kit. You're all set to
do a profitable job of switching between

Libad W13 LIS GRS S0 IR 00 S oo Raaes #%c eah | | of insulating material to fit the standoff dual speakers. such as auio rear-seat and
GIANCO UHF Converter . ... .$20.95 centers, mounting the ecoax output con- front-seat speakers and remote phono speak-
nector, as shown, with suitable short ers. See for yourself—look at what you get:
[ connecting wires or ribbons. 1 Dual specker switch
If the unit is to be changed often, the 1 Eiched mounting bracket and dial
use of wing nuts on the standoff insu- 1 White, split-knurl pointer knob
lators will be helpful. _@_ | 2 Self-Tapping, sheet-metal mounting screws
Complete installation instructions.
e e e T ] R simele adapter which will provide @ |l Kp el Sl Dua Spenke
solid connection to standoff insulators. from your Centralab distributor new.
T o CHASSIS

SPEAKER RECONING | Send coupon
i for Centralab

Complete line Cones, Spiders, Rings (aALANcEDOUTPUﬂ

and Voice Colls. Custom Built Volice courl:n Cataleg 28.

Coils. Low prices. Write for Parts

List and Reconing information. m]ﬁ
®

WESTERN ELECTRONICS CoO, ‘

3164 Weat Colfax Denver 4, Colo. '::""Em

USE WING NUT HERE IF UNIT PLASTIC SHEET
GITE, MICART, CENTRALAB, i
— = 15 GHANGED FREQUENTLY 'I;gKIELI*.E".c:Tc:" A Division of Globe-Union Inc. B
(éga:&t{rol;u‘r 910C E. Keefe Avenve, Milwavkee 1, Wisconsin Il
~ HEM I Rnnm = Send Centralab Catalog 28. =
myf -*.! Name 5 i s
stn“l(ﬂﬂlﬂl Company = LR L |
Write for SENSATIONAL CATALOG [ Adfveas : g B
P |
t-_"'T"nL HENSHAW RADID SUPPLY | City i Zome..... State ]
— 3419 TROOST KAMSAS CITY, MO, | gzss l
Y 2 B P U 20 W5 U T SO 00 sy e T A s o el
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JUST PLUG INTO CIGAR LIGHTER ON DASH

Change 6 or 12 Valt D. C.
to 110 Volt A. C. - 40 cycle

Operates Test Equipment,
All Electric Shavers

51195

List

SIZE: 2"x2""x 3% "

Travlectric MIDGET
Model 6-11160, 60 Cycle, 10-15 Walls

OPERATES
# Tast Equipment
# Turntables
# lights
® Short, long
Wave Radios
® Portable
Phonographs
® Electric
Shavers, etc.

SIZE: 242 "'x2Y2 “x4Va

TravElectric SENIOR 3155
Model 6-1160, 60 Cycle, 35-40 Watls List

OPERATES
# Curling Irons
» Fadios
# Turntables
= 5mall Dictating
Machines
® Test Equipment,
¢ Electric Shaver
® Portable
Phonographs

SIZE. 4"x5"x6" s

TravElectric MASTER

Model 6-31160, 40 Cycle, 40-50 Walts:
0000000 0CRIOCIRIOIOISIOIOOIROIOOOYO

OPERATES

®* Wire
Recorders

» Amplifiers

= Soldering Iron

# Fadios

» [ictating
Machines

® Turntables

® Small Electric
Dl

® Electric Shaver

$3795

List

CH]
List

SIZE: 4"'x5"'x6"

TravElectric SUPER

Model 6-7 1160, 60 Cycle, 60-75 Walls

FULLY GUARANTEED

See your Jobber or Dealer

Terado COMPANY

5T. PAUL 14, MINNESOTA

in Canada Write: Atlas Radio Corp., Ltd,
560 King St. West, Toronto 28, Ont.

Export Sales Division: Scheel International, Inc,
4237 N. lincoln Ave., Chicogo 18, lll, U.S. A,

Cable Address—Harsheel
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I Sfewarf-Warner TV Sets

(Continued from page 62)
L

top of the tuner. (see Fig. 5). The out-
put of this trap is then coupled to the
individual antenna coil sections as
shown in Fig. 4. The balance of opera-
tion of the v.h.f. section of this tuner
will not be discussed since it is similar
to a standard v.h.f. cascode-type turret
tuner.

Signal output from the mixer is

coupled through the converter plate i.f.

coil, 458, to a coaxial socket and then
fed to the receiver's i.f. amplifiers.

Video and Sound Stages

An intercarrier-type i.f. system, con-
taining printed circuit wiring and
transformers, is used in the 9340 series
chassis. It is a 3-stage if. assembly,
having a sound carrier of 41.25 mc,
and a picture carrier of 45.75 mc. The
first two stages are connected as cas-
code amplifiers, similar to those util-
ized in the latest type tuner circuitry,
and will be discussed in their entirety
in a subsequent paragraph.

The transformers, traps, and all
components are mounted on a printed
wiring panel, and the unit is then dip
soldered to provide connection between
the components. Whenever any parts
have to be replaced, it is suggested
that a pencil-type soldering iron be
used to prevent excessive heat from
destroying the printed circuit wiring.
The adjustment screws for the align-
ment of i.f. transformers and traps are
all located on one side of the strip.
(See Fig. 6.)

The if. transformer between the
tuner and the first i.f. amplifier con-
sists of an M-derived bandpass filter.
Trapping of the adjacent channel pic-
ture i.f. carrier is obtained by one sec-
tion of this transformer, which highly
attenuates frequencies of 39.75 mc. See
Fig. 3. Between the first i.f. amplifier
and the second i.f. amplifier, another
M-derived bandpass filter is used. It
consists of transformers 16, 25, and 22
which are mounted in three separate
cans. Trapping of the sound i.f. carrier
and adjacent channel sound carrier is
achieved by transformer 22, which

highly attenuates frequencies of 41.25 |

mc. and 47.75 mc.

Before proceeding further, let us ex-
amine the circuitry between the first
i.f. amplifier (V,) and the second i.l.
amplifier (V:). Although voltage is
present at the plate of V,, there is no
actual connection to “B+.” Also, a.g.c.

Fig. 6. Side view of the video if.
sirip showing major alignment points,

ADJ1A EE:[NT 2nd LE  SOUND 2nd LF 2
PICTURE PLATE |F. TRAP GRID
L.F. TRAP COIL CoiL

PRE-SPRING SALE
PRICES SLASHED

T.V. TUBES—ROCK BOTTOM PRICES
In lots of 6 each No only

BGS . .BOG‘SBQG §7= ++ 450 |6XS 36¢c
jgBos. asc 6aas ~r4 1llasc|esaz "l lazc
28%7..475 6606 . sx os (1736c|GATS . .36c
CB8 .39 \ -vsc'r .38c(6BAG ..38¢
GAKS . l23c 678 .. S3scleaxs ..a5c 2nps ..38c

'I'ube sneclal—arnknn Keyl—!lec(rluuy Perfect
1246 or $1.00 12K IOt, 7 for $3.00
Tubo s.l.—nzu 5
RCA_UVB76 Tuves. oen
Omrldio 10 in, 1500 000 oh
H.D. S-lver conuc( Trans.

) Mfd.. 1.000v Oil Filled Cond.
2 Ga&ng Var. ~nnd. 458 Kc \mth Osc. Section,
234 in. Pulle¥ on 343" S
w"tlnghouu Kuprox l!etlﬁer 084 Am
Volts. Reg. $11.0D ea. Speclal,
.IAND NEW 10“ PHONO IECO D A
Jllz—l'opullr Rhythin—Blues, Please speclfy.
r $1.79 or 24 for $3, 00 or 50 for
Single Pole—lo Pos, 2.Gang Switeh. .., . ...... 29:
Grind your awn Crystals. Pure Brlllllll’l Quartz. var]
ous aizes and thlcknesses. Va 1 $1.0
4-Tube Drilled Chmsln__d_\h"xﬂlla’xlw" 29¢c !nh
sllgrml Corps 'Phnnes—2 M. Ohmu (8 M. Ohma
mp.) Bra new...... $1.7
. Ext. Cord (lnd rlug). . .
23/4"x4" Bake. Panel Mounti
2 Choke Colls
30 M.H. R.F, Choke Colleosrn.
7 Ft. Und. ApPp. AC Line (fExilGoonoononon0000n
Mindature © pr., SocketS..........

RCA 4"x8* Oval P.M., Speak
Sx7" Oval 1700 Ohm Py¥n. Spelxer

_ TUBU&AR ELEC'I;%OQLYJPSS”OV a7
0-20 MFD. 150 -30 e
40-40 MFD. 150 V..S8¢ 80-30 MFD. 150 V . TS
Low Loss Short Wave 4x8 Oval 1M ohm
Lock Yyro Air Trimmer cee 91,69
Variable Condensers
5 Pl.—20 Mmfd.....16¢c
\* 7 PL.—25:30 Mmfd..18¢c
=3 8 ¥PL—30-35 Mmfd..20c
14 PL.—58 Mmfd....28c
00 OHM WIRE WOUND P POTENTIOMEI’EI lSn
36 HY-FILTER CHOKE SH!ELDE 51 2%
PIEZO CRYSTAL HOI.IIEIS 24 'nr $1. 2s; 53 50 per C
RCA Band Switches—
8 zang. 3 pos. 1 band.30c¢ 8 pang. 4 pos. 4-5 hand.40c
Frimmer.Padder Asst.—ail s —8Ingles, _dual:
triples—100 Amab. . .. ii saaiiiaaiaaae .. $2.25
AVVENTION: Prolpeelor idden Treas.
ures! Cunntruc( a U.S. Army Type of Metallie Mine
Detector Amplitier. Amplifier unit only (less tubes
and hmtlr\eul wnh enlﬂen headllhone curd and &
Army wiring dlagra AN /T'RS s
FPhilco push m nnn ltourz Swiich Douhle Pole. . .35c
DRILLED CHASSIS FOR 5.8 tubes 5"!10':11&" 25:
PHONE_JA PEN & CLOSED AUTO

D.P.D.T. SLIDE
OGGLI

SWITCH ....18¢

lxﬂ Oval 502 ohm

VULCAN HEAVY DUTY 100 WATT SOLOERING IRON.
Bum for U.S.N.—Brand New—FEaulv. sells fnr
BB.50, . s 0o rtones iy OUR PRICE $2.99

MINIMUM ORDER $3.00—NO €.0.D
SHIPMENTS—PLEASE INCLUDE POSTAGE
NEWARK SURPLUS MATERIALS ¢oO.
324 Plane Street, Dept. MA, NEWARK 1, N. J,

URGENT! URGENT!

ELECTRONIC TUBES

We Pay Spot Cash for:

Radio, TY—all types—State types,
quantities, condition of merchan-
dise, quantities and price.

TELEVISION MATERIALS CORP.
120 Liberty St., New York 6, N. Y,
CO 7-4307
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is present at the grid of V., yet the grid
of V, is the only i.f. return to the a.g.c.
supply. If we examine the circuit
closely, it will be noted that the
cathode of V, is connected to the plate
of V, through resistors 29 and 17 and
transformer 16. Therefore, these two
pentodes are connected in series across
a common “B+." Since each tube con-
tains internal resistance, we also think
of these tubes as two resistors in
series. Therefore, the voltage at the
plate of V, is the voltage applied to the
plate of V., less the voltage drop across
this tube, and resistors 29 and 17. In
order that the potential between the
grid and cathode of V, remain within
design standards, a steady state volt-
age is applied to the grid of V. by the
use of a voltage divider network, con-
sisting of resistors 27 and 23.

To explain how a.g.c. voltage is ap-
plied to the grid of V., let us assume
zero a.g.c. voltage on the grid of V..
The current through both tubes is
large at this time and the circuit is so
designed that the voltage at the cath-
ode side of resistor 26 is 130 volts. The
voltage divider network maintains 130
volts at the grid of V.. Since there is
no difference in potential between the
grid side of resistor 26 and the cathode
side, no current will flow through this
resistor; hence, no bias on the tube.
When a.g.c. voltage is applied to the
grid of V,, current through this tube
is decreased, which produces a greater
voltage drop across V.. Therefore, the
cathode side of resistor 26 has a higher
potential than 130 volts. There is now
a difference in potential between the
grid and cathode sides of resistor 26,
causing current to flow through this
resistor, producing a bias on V..

Two primary reasons are involved
for this type of circuit. Under normal
arrangements, the plate circuit of V.
and V. would be returned to the 120-
volt supply. If this were done, the
120-volt supply would vary considera-
bly, depending upon the area in which
the receiver operates since the a.g.c.
bias applied to the first two i.f. stages
determines the current drain. Upon
checking the circuit further, it will be
noted that V. {(sound output tube) is
connected in parallel with filter con-
denser, 89. Therefore, any variation
in current drain of the first two i.f.
tubes must pass through V.;; hence, an
appreciable change in the 120-volt sup-
ply, obtained from the cathode of V.,
would occur when current varies. Also,
this large current variation through
Vs makes it difficult to design a good
sound output stage. By using the cas-
coded type of circuit for the first two
i.f. stages, both of these conditions are
alleviated.

Between the second i.f. amplifier
and the third i.f. amplifier, and be-
tween the third i.f. amplifier and the
crystal detector (1N64), double-tuned,
mutually-coupled transformers are
used. The output of the third i.f. am-
plifier is coupled to the cathode of the
crystal detector, which supplies a neg-
ative signal to the grid of the video
amplifier (V). As will be noted in
MARCH, 1954
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Fig. 3, series- and parallel-peaking is
used, and coil 241 is incorporated as a
trap to suppress radiation of the i.f.
frequencies.

A 12BY7 (V,) is used in the video
amplifier stage. The power booster
control, 46, varies the bias which con-
trols the gain of this stage. Series-
and parallel-peaking is employed in
the plate circuit, and the plate load
consists of resistors 54 and 55. So that
the 4.5-me. sound i.f. frequency will
not be applied to the picture tube, a
sound trap circuit (coil 49 and con-
denser 50) is connected in series with
the output of V,. Between the video
amplifier and the picture tube direct
coupling is used; therefore, the plate
voltage of V, is present at the cathode
of the picture tube, Resistors 219 and
64 act as a voltage divider network so
that the potential between the heater
and cathode of the picture tube is held
within its rated value. The bright-
ness control is in the grid circuit of the
picture tube, and consists of a poten-
tiometer which varies the positive volt-
age applied to the grid. This positive
voltage is always less than the voltage
applied to the cathode. A 21MP4 pic-
ture tube is employed and is of the
automatic-focusing type.

The keyed a.g.c. circuit uses a 6AU6G
tube (V:). Upon examining the circuit,
it will be seen that a positive 15,750-
cycle pulse is applied to the plate of
V: from the horizontal output trans-
former, and a portion of the positive
video signal is applied to its grid. The
bias on this tube is such that no con-
duction takes place unless both the
plate and grid are driven positive at
the same time. Since the pulse fed
to the plate is constant, the amount of
conduction will be determined solely
by the positive voltage applied to the
grid. The circuit is so designed that
only the sync pulses of the video signal

drive the grid sufficiently positive to
allow current flow. Therefore, the
strength of the video signal will de-
termine the amplitude of the sync
pulse which, in turn, will determine
the amount of conduction that takes
place in the keyer tube. Resistors 59
and 60 form the plate load, and the
voltage developed across resistor 60 is
filtered by condenser 58 for a.g.c.

The width of any sync pulse occupies
in time about 15 per-cent of one com-
plete video signal for one scanning
line. Therefore, 85 per-cent of the
noise that may be in the video signal
cannot affect the a.g.c. voltage. One
of the diode sections of the 6T8 (V..u)
is used as an a.g.c. clamper. This will
prevent the a.g.c. voltage from becom-
ing positive. Resistor 57, which is con-
nected from the a.g.c. line to the 120-
volt supply, places a small positive
voltage on the a.g.c. line to cancel the
small residual negative voltage devel-
oped in the a.g.c. system.

The sound circuit consists of a single
4.5-mc. i.f. amplifier (V), a ratio de-
tector (Vy..), and one audio amplifier
(V). These circuits are conventional
with the exception of the 6AQ5 (V)
circuit. As stated previously, this tube
is connected across filter condenser 89,
which means that all current supplied
by the 120-volt supply must pass
through V.. Since the tubes in the
tuner, third i.f. amplifier, video ampli-
fier, and gated sync separator stages
are connected to this voltage source,
the current to these stages will vary in
different areas of operation. This var-
iation is small enough to be of ad-
vantage. The positive voltage applied to
the grid of Vi is held constant by the
use of a voltage divider consisting of
resistors 177 and 178. Therefore, the
cathode voltage will determine the
bhias on this tube. If the receiver is
operated in a fringe area, the current

Fig. 7. Top view of the Stewart.Warner 9340 series TV chassis showing tube layout.
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Fig. 8, The detector network used with
v.iv.m, for step 8 in alignment table
if hi. meter probe is mnot available.

through the 6AQ5 increases, resulting
in a lower cathode voltage. The bias
is then automatically decreased, in-
creasing the gain of the tube. When
the set is operated in a strong signal
area, the reverse occurs. Therefore,
in strong signal areas, the gain of this
stage is minimum and in weak signal
areas maximum, yet within design
standards for minimum sound distor-
tion.

Sync Stages

The composite video outputs of both
the video detector and video amplifier
are applied to the gated sync separa-
tor stage (V:). The tube used is a
6BE6 heptode and, in addition to sync
separation, it acts as a noise canceller.
If we momentarily assume that the
first grid (pin 1) is removed, this tube
will act as a normal sync separator.
Operation of this type of circuit is poor
in the presence of noise bursts which
are in excess of the sync pulse, as the
noise will cause a larger amount of
grid current to be drawn. This results
in a bias increase bringing about a de-

| creased sync pulse level and, in some

instances, a complete loss of sync out-
put. Also, the output still contains
the noise pulse which will trigger the
sweep oscillator circuits at the random
rate of this noise. Both of these lim-
itations bring about poor holding ac-
tion.

In the gated system used, a com-
posite negative signal is applied to the
first grid (pin 1) at the same time the
composite positive signal is applied to
the second grid (pin 7). Except for
polarity and amplitude, both of these
signals are identical in shape. The
signal applied to the second grid is al-
ways larger in amplitude, resulting in
a negative sync output. The first grid
is biased so that the tube will cut off
whenever its voltage becomes slightly
more negative than the sync pulse am-
plitude. Therefore, whenever a noise
pulse whose amplitude is in excess of
the sync pulse reaches the first grid,
the tube cuts off. It then becomes im-
possible for the second grid to draw
current due to the noise, as well as
preventing noise pulses in excess of
the sync pulse appearing in the out-
put. If, by chance, the noise is riding
on the sync pulse, this circuit will
eliminate the noise as well as the sync
pulse. Fortunately, this will not occur
very often, so that the flywheel action
of the horizontal oscillator circuit
keeps the oscillator in sync for several
periods. From the output of this stage,

'SERVICE TECHNICIANS:

the sync signal is coupled to the sync |
amplifier (V.,), which merely amplifies |
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the sync pulse and inverts its polarity
for proper use with the horizontal and
| vertical oscillator stages.

The horizontal oscillator and asso-
ciated frequency control system con-
sists of a blocking oscillator and pulse-
width type a.f.c. circuit. A 6SN7GT
tube is used for this purpose. Tube
V.4 acts as the frequency control sec-
tion, comparing the horizontal oscilla-
tor frequency with that of the incom-
ing sync pulses. The comparison fre-
quency originates from two sources,
the output of the horizontal oscillator
itself, and a portion of the horizontal
output from a tap on the flyback
transformer. The position of the feed-
back pulse on the sync determines
the current drain in this section of the
tube. Since resistor 117 in the cathode
of V.. is also common to the grid of
the blocking oscillator (V.:), a change
in current drain in V., produced by a
change in frequency of the feedback
pulse, will be felt as a voltage change
on the grid of V., altering its frequen-
cy. The horizontal hold control, 123,
varies the plate voltage of Vi, which
changes the current through the tube;
hence, altering the voltage across re-
sistor 117.

The saw-tooth output of the hori-
zontal oscillator is coupled to the hori-
zontal output stage which utilizes a
6BQ6GT tube (V,). A fiyback trans-
former of the auto-transformer type
is connected to the output of V..
Through this transformer, in associa-
tion with the deflection yoke, high
voltage is developed as well as boost
voltage. Horizontal damping is pro-
vided by a 6AX4GT tube (Vu), and
the width control is located in the
plate circuit of this tube. In series
with the plate circuit of this tube is
the quarter-amp fuse. Horizontal re-
trace blanking is provided by reshap-
ing a portion of the horizontal output
and connecting it to the grid of the
picture tube.

The low-voltage power supply in this
chassis utilizes a 5U4G tube (Vi)
which is operated as a full-wave rec-
tifier and the output is separated into
four distinct voltage sources. The pri-
mary of the power transformer con-
tains a 4-amp slow-blow fuse. The
heaters of those tubes, whose cathodes
contain a higher-than-normal voltage
potential, are returned to the 120-volt
supply through isolating resistor 83.

This will avoid the possibility of a |

cathode-to-heater short due to a large
potential difference.

Before proceeding to the alignment
of this receiver as outlined in Table 1,
be sure to do the following:

1. Insulate the oscillator contacts on
the tuner strip to render the oscillator
inoperative. Use cellulose tape on the
first two contacts from the front of the
drum assembly.

2. Short the antenna terminals to-
gether with a jumper wire.

3. Keep the marker generator out-
put at a level that provides a readable
marker but does not distort the curve
on the scope.

4. Proceed to step 1, Table 1. 30—
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popular ilems for every need. At
your jobber's. Catalog sheels on re-
quest.  €arl Cordever & Co.,

Display Rack for Jobbers 100 Warren St., New York 7, N. Y.

COURSES OFFERED
» Radin Technician « FM E TV. Tech,
« Electronic Tech. (Radar) + Elecirical Insp.
s Radio Comm, .G, Lic, Prep]
Write for Free Bookiet
LINCOLMN SCHOOL
of Radio &L Telewigion, Inc.
1851 E'way, M. Y. C. = CI &-5300
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Trends in AM Receivers |
(Continued from page 51)

In essence, the printed wiring replaces
the hookup wire formerly employed to
connect the various portions of the cir-
cuit together, In these receivers, the
printed wiring is permanently fixed to
the plastic chassis base by a photoen-
graving process. See Fig. 1. Normal
components, such as resistors, con-
densers, and coils are then soldered
into position. For tubes, appropriate
holes are drilled into the panel and
then clips are inserted in these holes.
The tube pins fit into these clips and
thereby make electrical contact with
the rest of the circuit.

There are several different methods
of fabricating these printed wires. Mo-
torola, for example, places the printed
wires on both sides of the plastic base
and components are mounted on each
side. The metal printing extends
through holes on the chassis, connect-
ing circuits on the front with those on
the rear. Admiral, on the other hand,
places all of its wiring on one side and
all the components on the other side.
This permits them to do away with
hand soldered connections. After the
components (with the exception of the
tubes) have been mounted and their
wires pulled through holes in the
chassis to appropriate points on the
printed wiring side, the underside is

dipped into a large solder “bath"” or

pot. This secures the component leads
to the printed wiring. The excess sol-
der is then brushed of (literally) and
any excess lead length clipped.

Troubleshooting and parts replace-
ment will in general be the same as
for receivers wired with hookup wire.
However, there are certain precau-
tions to observe when parts must be
reptaced. These are as follows:

1. Do not use too large a soldering
iron when changing parts. 60 watts or
less is recommended. Do not use a
soldering gun.

2. To remove a defective component,
apply the tip of the soldering iron to
the point of connection. Keep the sol-
dering iron on the connection just long
enough to melt the solder, then quick-
ly tap the chassis against the service
bench to shake the solder away from
the connection. After the solder is
removed, untwist or separate connec-
tions. A pick will be helpful for this.
After disconnecting wires or lugs,
carefully remove components from the
top side of the chassis.

Motorola recommends that i.f. trans-
formers, the tuning condenser, volume
control, oscillator coil, or the electro-
Iytic condenser he removed by im-
mersing all the lugs simultancously
into a small soldering pot. The com-
ponent may then be lifted off the
chassis easily. Motorolu feels that the
soldering pot is superior to the solder-
ing iron hecause, with the latter, plated
connections may be pulled loose from
the chassis,

3. To prevent tube hreakage, remove
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’99'95 net

“best amplifier for the money I've ever owned”

Other owners say:

{owner's comments on refurned guarantee tags)

“amazed at its performance—idea of fully
encasing the amplifier is brilliunt—a group of twelve persons,

upon hearing this amplifier,

judged it the best

dollar for dollar buy on the market
— more than satisfied —

[ am sure every owner is as proud
as | am of his 99-A amplifier.”

FREE BOOKLET

HERMON HOSMER SCOTT, INC.

s T W-RADID

sSERVICE LIBRARY

i HERE IS LATE INFORMATION IN A
HANDY FORM FOR RADIO AND TELEVISION
REPAIRMEN, SERVICEMEN AND STUDENTS

S COMPLETE S A
2 VOLS.*6 “Favoniy’ | mo.
AUDELS T.V.-RADIO
SERVICE LIBRARY —
A Highly Endorsed—1001
Pacts—Over 1552 Pages —
| 625 IMustrations, Diagrams
{ of Parts. Presents lImpor-
tant Subjects of Modern
Radio, Television, Indus-
trizl Electronies, I M., I"ub-
lic Address Systems, Auto,
Marine & Aireraft Radioe,
Phonograph I’ick-Ups, ete.

IT PAYS TO KNOW!
The Basic Principles —
Construction—Instailation
— (perition — Repairs —
Trouble Shooting. Shows
Ilow to get Sharp, Clear
T.V. Pictures. Install Aeri-
als—How to Test. Iixplains
Color Systems, Methods of
Conversion, Terms, etc. In-
cludes Ultra Hign

quency (UILTF)
able for Quick Ready Ref-
erenece & Home Study. Tells How to Solve T.V,
& Radio Troubles—Answers Your Questions,

Get this Information for Yourself.
7 DAY TEST-—ASK TO SEE IT!

pw--=---=-MAIL ORDER----=-----

AUDEL, Publishers, 49 W. 23 5t., N.Y.IO, N.Y.
Mail AUDELS T. V. RADIO SERVICE LIBRARY 2 Vais. $6 on 7
days free trial, 11 0. K, | will remit $1 in 7 days and $1 monthly
until $6 13 paid. Otherwise | will return them.

Name -

Address
Occupation = e — —

Empioved by __
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Pprice.”

"‘t'a._"fr[d_jay _.R7_~:|7_!»":;D0£ &;‘j ; .f.l‘ <)

385 PUTNAM AVENUE, CAMBRIDGE 39, MASSACHUSETTS

conct d’?

113
FTH

SELF POWERED

2 WAY .
TEM =
PHONE SYS ‘Jo

7 way PhORE SYULT ictances

larity
o Ilk%hcones made of rugged.

t i ined
tyron with sejf- contai o
S eniight hattery. Has full sti€
14 Volt f1asnlEN 02 ooia piated. com-
swilch, spring cip
without 2 doubtlone
| service, office (i:l
complete Wi
.. %450

ehogkproof Dow S

prackets.
sensationa
ever offered.

of the most
home items

patieries. 5 - weatherproof wire
tor twisted p2Irw
T o 2 per it 100113150

NEW 1954 CATALOG!

A complete, comprehensive

fisting ol oll your elecironic

requiremenss. Bursting with
" SPECIAL VALVES

c—ammetSAL Ve
ONCORD RADIO, 53 Vesey 5t N Y 7 Dept N3
[ Please send .. sets of phones at $4.50 ea.

{3 Enclosed find $. . N complete payment.
Minimum 20% deposil with C.0.D.

) Send mew 1954 CONCORD CATALOG'

NAME

(s3]

ADDRESS

P T L .r

CITY, ZONE STATE

CONCORD RADIO » 53 VESEY ST.

NEW YORK 7, N. Y. = Dighy 9-1132
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The FAMOUS
SUB-MINIATURE

K-TRAN"

I.F. TRANSFORMER
oMLY ‘ SAUARE BY 1v;" HIGH
Over-all, Inc. Terminals, 1-15/18"

THE FAMOUS “K-TRAN™ I.F. TRANSFORMER HAS NOW BEEN MINIATURIZED. For the first
time we are now able to supply a 455 KC Intermediate frequency transformer which has
all the desirable features of the conventional size I.F. and smaller than a miniature tube.

Through the use of a Ferrite shell core material these Sub-Miniature L.F. Transformers
offer btne gain and bandwidth characteristics previously obtained only in larger L.F.
assemblies.

It Is now possible to construct personatized receivers smalter than ever before, These
transformers may be used with sub-miniature tubes where sockets are not required.

Catalog No. Net Price
10—C1 455KC Input Transformer . .« « . « .+ « &« o o 1.50
10 -C2 455KC Output Transformer « o« 1.50

" (Available through yo;lr lécal.dlst.rlbuior) ’
Manufactured under “K-TRAN" patents of Automatic Mfg. Co.

W. MILLER
5917 South Moin Street -

Canadian Representative: Atlas Radio Corporation, Lid. 560 King Street, W. Toronto 2B, Canada

$$$5555555555555$$

COMPANY
Les Angeles 3, California

———

MORE JOBS . i
xcel) ineer
than graduates “‘nn,:'l"g?ﬁ.’ﬂf;;'unii for m{ w E p A I CA s H $
Demand_for our engineer- R Sting a 2dvan, for all types o $

t
MILITARY ELECTRONIC
EQUIPMENT

Top Dollar for:
s BC-348 RCVRS (Bo- sRADAR EQUIP.
on Q & R MENT {Specity full
name plate info)
3 IBINECTIDN FIND.

ing graduates exceeds supply.
Effective placement. Study in this world-famed
college established 1884. Quarters start March,
June, Sept., Jan. Approved for Korean Vets. ‘

$

Complete Radio Eng. courses . .,

. TV, UHF and
FM. Also Mech., Civil, Elec., Chem., Aero. and cessories NG Eauie. ohes
Adm, Eng.; Bus. Adm., Acct. Small classes. Well- e on ;|8onusron inte)” L
equipped labs. Modest costs. Prep. courses. Write =i S HEST. EQUIRMENT
|
1

¢ ART-13 & any ac-

Bach. Sci. degree in 27 months ‘

e 1-152 (Bonus on C {Specity full name
Model) plate info)

Plus an¥thing you have motl llsted here. Serdl
complete description of Your eduipment 1o

V & H RADIO & ELECTRONICS

2033 W. Venice Bivd., Los Angeles &, Calif,
Phone: REpublic 3-1327

Jean McCarthy, Director of Admissions
for Catelog and Campus View Book.

A A L U R R HR

NOw! PHILCO BOOSTER Unbelievable Price!

WESTERN ELECTRIC
HEARING AID

Talk about tuners!

THE STANDARD CASCADE
TUNER TOPS 'EM ALL!
$14.95 «a.

MODEL TB-3 In original factory
sealed cartons. Money back
guarantee!

$29.50”

list
$1250 ea
$11.50 e

I in Jots of 3

Shp. Wgt. 5 Ibs. ea.

The Philco Television Booster
Model TB-3 is a high quality,
push-pull, wide-band radio-
frequency amplifier designed to
amplify r-f signals in the tele-
vision bands. This unit employs
two 6]J6 tubes as r-f amplifiers,
uses 2 selenium rectifier in a
self contained power supply.
Channels 2 through 13.

RADIO

Dept. RC

$14.25 ea

inlots ot 3 =

BRAND NEW! GUARANTEEDI

The No. 1 Tuner in the trade.
Lafayette is out front with this
red-hot STANDARD COIL
CASCADE TUNER deal. Lafay-
ctte made a buy—we paid cash
—and you get the saving! Reg-
ular deater price $24.50.Service-
men. now is_the time to stock up
and save! Size: 45" x 344” x
614" supplied with 6]6 and

Include postage with your order. £.0.D.'s accepted.

LAFAYETTE

REW YORK 13, W.Y.
100 Sixth Ave.

6BQ7. Stock No. TL-11. Shpg.
wt, 4 ibs,

Reg. price

Our price

$14.95

Brand new, in original Western
Electric’s jeweler’s case. Sup-
plied with receiver, receiver
cord, battery cord and plug
(less batteriea). Money back
guarantee. Act now while they
last! Uses Burgess XX30E and
8R batterics at $1.55 per set.

FREE! Lafayette's new bargain
packed catalog. Write today!

SOSTON 10, MASS.
110 Federal St.

MEWARX 2, N.J.
24 Central Ave.

BRONX 58, K.Y.
542 E. Fordham Rd.

PLAINFIELD, N.J.
139 W, Ind St.

them before any parts are replaced.
Also, when a tube is pulled out, pull
it straight out. Wiggling the tube
from side to side, a customary proce-
dure in other sets, may cause a tube
clip to bend and lead to subsequent
poor contact.

4. Before installing replacement com-
ponents, clean the solder from the con-
nection point so that the leads or lugs
can be pushed through the holes in the
chassis panel. To avoid running sol-
der into adjacent leads of the printed
circuit, use as little solder as possible.

Resistors and condensers may be re-
placed quickly by clipping out the de-
fective part and soldering the new part
to the connecting leads remaining from
the original part.

An open or damaged section of
printed circuit wiring can be replaced
by soldering a jumper of ordinary
hookup wire across the connection
points. To eliminate the need for com-
plete tube socket replacement, defec-
tive tube socket pin clips may be re-
placed individually.

The chassis of most printed-wire re-
ceivers are connected directly to one
side of the power line. To avoid possi-
bility of damage to test equipment or
to printed circuit wiring, do not place
the chassis directly on a metal service
bench, tools, or other metal objects.

When taking voltage readings or
making resistance measurements, use
test leads with needle point prods to
avoid possibility of short circuits be-
tween sections of the printed circuit

wiring. 0

PHOTO CREDITS
Page Credit
44 Standard Coil Products Company
46 (Fig. 5) Zenith Radio Corporation
46 (Figs. 6 & 7),59..........

.....Stewart-Warner Corporation
Admiral Corp.
51, 159..Howard W. Sams & Co., Inc.
! 52, 156....... Muntz Television, Inc.

Chromatic Television Laboratories
55....University Loudspeakers, Inc.
Electro-Voice, Inec.
65, 129.....c.000ienne o

....Radio Corporation of America
66 (center top)

....... Central Television Service

((# cocoeeo0000000 National Company
¥ Robert Hilliard Company
(/o cocoooo000000s GG B0 0000000

Allen B. DuMont Laboratories, Ine.
172...vever.....Allied Radio Corp.

ERRATUM

Several readers have writien us that they
are finding it difficult to obtain the Stanwyck
LHO-2 coil specified in the parts list accom-
panying the "Theremin” article in the Jan-
uary issue. This number is a manufacturer's
part number. Its replacement number is the
Stanwyck 3582 ringing coil and it is under
this nurmber that you will find it at your
parts distributors, The Stanwyck 57416 may
also be used in this application, 1f the 3582
is used change the i.d, of L.-L; from '¥,,” to
114" and L.L; from %" to !7%;”. Change the
resistance of L. from 30 to 20 ohm.

« . ®

Condenser C((_in the schematic diagram
accompanying ‘‘Foolproof 2-Band Transmit.
ter” (page 116, December 1953) should have
a value of .001 uid.. 600 volts, The value
was omitted from the parts list,
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Standoff Insulator Plier!

alt-purpose plier too!
“If only I'd Known . . .

drop-forged.
Remember-—Xcelite
makes a complete
line of screwdrivers
for radio and TV
meén. too.

See Your Dealer NOW!

XCELITE, INCORPORATED

[Formerly Park Metalware Co.. Inc.)
Dept. E ORCHARD PARK, NEW YORK

Canadian Representative
CHARLES W, POINTON
1926 Gerrard St. E, TORONTO, ONT.

"Sure I'm Guilty BUT ...

who could resist “borrowing™” that swell new Xcelite
It's the easivst way yet for
tightening and loosening Standoff Insulators. Great

] ¢could have hought a 10” Plier for only $4.35, less
dealer discount, at my Xcelite Distributors.”

IRrand-New Xcelite No. 64 is slip-proof, tough-—with rib joints and jaws fully

7o

LOOK TO

/,

[ 4

Rate 50¢ per word. Minimum 10 words
RADIO ENGINEERING

WORKING Tetevisions, $30 up. \W4API, 1420

South Randolph, Arlington, Virginla.

USED Radio Vibrators Rejuvenated $1.25 each 30
day guarantee, Radio Products Service, Box 591,
Springfield, Ohio.

WANTED

COMI'LETE radio, electronics theory & practice:
tetevision ; broadeasting; servicing; aviation, ma-
rine, poiice radio, 12 or 18 months, Catalog. Val-
{m;aiso Technical Institute, Dept. N, Valparaiso,
nd.

FOR SALE

ESOLATION transformer 30w 117y see. 117 or 135
ptus 6.3v .45a tap. 3 lbs. $1.95 plus postage. Re-
nmoved from new equipment. Surplus bought. Em-
pire Electronics Co., 409a Ave. L, Brooklyn 30,
N. Y.

DIAGRAMS—Radio $1.00; record changers, re-
corders $1.25. ‘Television with service data $2.00,
Where model unknown, give part numbers. Kra-
mer's Radio Service, Dept. 853, 36 Columbus Ave.,
New York 23, N. Y.

TAPE Recorders, Tapes, Accessories. Unusuaf
Values. Dressner, 624-R East 20th St.l N.Y.C. 9.

EIRCUF Diagrams will save your precious ume.r
ftadio $1.00. Television $2.00. Give make and
model. Carleton Radio, 39 Daniel, East Hartford
8, Comn,

MANUFACTURER'S Closeout. 4 sectional—28%
feet Stainless Steel aerial masts. Size of tubing
O.D.—Maxinum 1% ”—Minimun 3% ”. 1’rice $19.95
F.0.B. Newark. C.0.D. Quality Discounts. Max-
nor Metal Company, 235 Ridgewood Ave., Newark,
N. J.

ALUMINUM tubing, angle and channel, plain and
perforated gheet, Willard Radclift, Fostoria, Ohlo.

FREE: Get our monthly electronie lists._chl,{
Rose, Everett, Wash.

TV-FM antennas. All types including UHF.
Mounts, accessories, Lowest prices. Wholesale
Supply Co., Dept. H, Lunenburg, Mass.

RC-221 DPower supply (also TS-174, TS-175)
115V, replaces batteries, guaranteed new $33.50
1'’PD, Crest Equipment Corp., 34-k Herkimer
Place, Brooklyn 16, N, Y.

USED television sets $23. Jones, 1115 Rambler
Ave., DPottstown, I'a.

HALLICRAFTERS SX-71 Top Condition. Regular
$249.95 for $169.95 cash. F.0.B. Wes Eckhardt,
Eltzvllle, \\:ash.

WILLIAMSON Ampllﬂers-—huy direct from manu-
facturer—%$56.00 wp. Wrlte Long Island Sound
Co., 19 Bennett I'lace, Amityville, N. Y.

“ELECTRIC Eye’” Equlpment. Kita, photoelectrlc

ceils, relays, ete, Lowest prices! Write—Unt-
versal Electronics, 709 Grove, Buckroe Beach,
Yirginia.
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other “APR-,'* '*ARR-,” *'TS8.'
*“IE-,"” ARC-1, ARC-3, ART-13, everything sur-
plus ; Tubes, Manuais, f.aboratery equipment. De-
scribe, price in first letter. For Sale: Recondi-
tioned Watthour Meters, four for $10.00.
neering Associates, 431 Patterson Rd., Dayton 9,

Obio.

WILL buy all ART-13/type T-47A $200.00; ART-
13/type T-47, $150.00: BC-348 unmodified $65.00,
RC-348 modified $50.00; APN-9 $200.00; ARC-3
comptele $600.00; R77 Receivers $300.00; ARC-1
$300.00 ; BC-312 $60.00 ; BC-342 $60.00. Ship vla
Express C.0.D., subject to inspection to: H, Finne-
gan, 49 Washington Avenue, Little Ferry, N. J.

AN/APR-4,

CORRESPONDENCE COURSES

USED correspondence Courses and Books sold
and rented. Money back guarantee. Catalog free.
{Courses bought.) Lee Mountain, Pisgah, Ala.

AMATEUR radio is fun. Fifty pages, easy to un-
derstand, code and theoty for Novice Class license.
$1.00. Satisfaction guaranteed. Radiographic, 3246
North Orange, Chicago, 1i1.

PASS amateur theory exams. Check ¥ourself with
sample FCC-type questions & novice & general
elass examinations. All for only 50c. American
Flectronies, 1203% Bryant Ave., New York 59,
v. Y

BUSINESS OPPORTUNITIES

BUY Wholesale 25,000 items. Catatog 25¢. Mat-
thews, 1472-R6 Broadway, N. Y. C. 36.

MISCELLANEOUS

SPEAKERS repaired, wholesale, guaranteed. Job-
bers wanted. Amprite Speaker Service, 70 Vesey
8t., New York City 7.

FREE money saving bargain list. 10 MFD/
600WV 0il Capacitor 98¢c; RCA 3APIA $1.95; add
postage. Mark Electronle, 1888 Itandell Ave.,
Bronx 72, N. Y.

RECORDING Fans—Join world-wide club_; swap
tapes, make friends everywhere! Details free.
P. 0. Box 1104-G, San Francisco, Calif,

24 PAGES Plans *'1-tube Receiver” (record 12,000
miles) with 6 issues “Radiobuilder” $1.00. Lab-
oratories, 328-H Fuller, Redwood Clty, Callfornia.

BUILD your own electronle organ, or miniature
electric brain. Detalls free. Jim Kirk, W6DEG,
1552 Church St., San Francisco 14, Calif.

?)SL-EWL Cards. Rainbows, multlcoliors. Super:
gloss, Samples 10¢. (QSL Press, Passale, N. J.
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Engi- |

J+) hi-fi remote control!

{3 NOW...enjoy luxurious

-
SNe

beavtiful Randand

LIBRETTO remot:c-oniroil

NOow you can have
complete remote con-
trol of your present
High Fidelity Music
System with the | ¢
LisrETTO! This amazing control is
completely self-powered and capable
of operation several hundred feet from |
the amplifier. Uniquely fashioned in
the form of a luxuriously bound book .
(only 837 x 11 x 2" thick). Backbone
lifts for easy access to controls. Op-
erates in either horizontal or vertical
osition, Controls: 1. Crossover; 2.
oll-off; 3. Volume; 4. Bass: 5. Treble.
Adapter available for simple connec-
tion to your present system. Gives .
you the ultimate in luxurious Hi-Fi,

b B

See the LIBRETTO ot your Hi-Fi
Dealer, or write for full details

RAULAND-BORG CORP. , &

B

~ | 3515 W. Addison, Dept. B, Chicato 18 1ot Sight & Sound ||
| Expesition .

THE BEST
FOR
THE LEAST!!!

The KELTON Company, makers of the
world's finest Hi Fidelity phonograph, now
have a complete line of speaker and en-
closure combinations designed by Henry
C. Lang, leading acoustical scientist.
These are complete units ready to attach
to your set. Each unit is acoustically tested
as part of the production process.

The COMPANION—Net $34.50
Designed specifically to get the most from
TV sets and AC-DC radios. The addition
of the COMPANION will add octaves of
sound to the least expensive radio. Also an
ideal PA or extension speaker. Available in
either corner or bookshelf cabinet.

The AMBASSADOR—Net $69.75
Designed for use with 10 watt or larger am-
plifiers. Acclaimed by leading musicians
and engineers as the finest reproducer

available REGARDLESS of SIZE or COST.

The DIPLOMAT—Net $59.75
Acoustically identical $o the AMBASSA-
DOR but housed in plain birch cabinef for
bookshelf installation.

ALL MODELS ARE
UNCONDITIONALLY GUARANTEED
Dealers: write for literature on

the fastest seliing speaker
and enclosure in America,

The KELTON Co., Inc.
Dept. R

55 Amory Street Boston, Massachusetts
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Sensational Saving For

STANDARD BRAND users

OF THE 5 TOP-LEADING
TUBE MANUFACTURERS
e FULLY GUARANTEED
o [NDIVIDUALLY BOXED
e FIRST QUALITY

NO SECONDS OR REHASHEO ‘‘BARGAINS.” YOU
CAN PLACE YOUR CONFIDENCE !N OUR DEPEND-
ABLE. NEW TUS3ES.

Orders Over $25.00, with full
PREPAID to you in U.S.A,
Ne:
0 Al .60 | 12
63

0B2 _.... .40
0C3/VRIOS .ij
0D3/VRIS0 .89
0Z4 .. ... .50
1A7GT .. .27

e i
Pt cpape gl

I
i
7

]

q .
W T e T T
e i L v i = o

[T r ST

i b S P

6H
GH(RCA)
615 _.,.,

6J6 .....
-1
6 K4(Syly)
6K4A ., 2

866A J
(JAN). 1.25
8
(CBS). 1.75
Large Quantity

872A(GE) .. .3.25
10 for 29.50

AAXSGT.

=5 o6 006

Above 15 only a partiab lstink of our huge st
Types not listed may be ordered at approx. the same
aavimzn Mnny new special purpose types ln Btock.

USH OIDERS OF $75 OR MOR

HONE COLL

AUTHOHIZ!D DISTRIIUTORS
CBS-HYTARON EIimacC WESTINGHDOUSE
———

KARLSOI: SPEAKER ENCL

TUBE CARTONS
Two-Colored Cartons With New Safety Partjtions ,
Prevents Tube Breakuge. This Super:-Gloss lted and
Bllck Carton is the Most Distinctive Box Availabie

Miniature
GT

LARGE GT.
LARGE G
Minimum—1ii any one
Quantily pric¢s on res
FRIE SAMPIPLE. If req

a (snus GALS, etc.),
(6 }

on your letterhead.

lE(THDﬂI[S UF.

134F Liberty Streef M. Y. 6. N.¥. REctor 2-2543

IR Dol
(L] Ehlrlﬂ:lll
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the possibility of an occasional change or omission in the preparation of this index.

While every precaution is taken o insure accuracy, we cannot guaraniee ugainst]}

ADVERTISER PAGE
Aaron Electronies .................,..... 167
Ace Electronies, Ine............. 00l ... 175

Aermotor €o. ... ouuunniiii 141
Airex Radio Corp. ...................... 134
All Channel Antenna Corp................123
Allied Radio Corp. ...................... 9
Almo Radlo Co.............. Booaaoaopaaa 164
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American Micrgphone Co. ... ... 0000000 152
American Television & Radio Co. .. .14l
Ampiifier Corp. of America............, .. 122
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Argyle Electronics Co. .............. eie. . 162
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Electron Tube Wholesalers, e, oo, 128
Eleetro-Volee .. ... ... ... ... ... ......... 8
Fair Radio Sales ................... .. 149
Fairchild Recording Equipment Corp. ..... 108
Federal Telephone & Radio Company..... 109
Fenton Company .............cciviuuuenoas 128
Fisher Radio Corporation.......... 18, 91, 111
G. & G. Radio Supply Co. ............... 158
G & H wood Produets Co. ............... 130
G. L. Electronics, Inc.................... 120
General Electrle Co............. 12. 13, 22. 33
General Electronic Dist. Co............... 106
Glick & Co.. Phillip....... 153

Goodheart. R. E....
Granco Products, Inc. 5
Greenlee Tool Co. vovvvnniin it 162
Hallicrafters .....c0000s. cao
Harjo Sales Co. ........ baoagaoooanallf?]
Harvey Radio Company. Inc. .. ... ..... .. 132

Heath Company.................. 92 thru 103
Henshaw Radio Sunnly .................. 175
Hughes Research and Develonment
Laboratorles .......................... 163
Indiana Technicai College.......... 0o0cao 135
Institute of Radio Engineers. The...... ... 39
Instructograph Company ................ 176
International Radio & Electronics Corp....137
International Rectifier Corporation........ 160
international Resistance Company..3rd cover
JFD Manufacturing Co................... 138

JSH Sales Co. ..... .130

J. J. Glass Eleetronles CO. o .138
Jensen Industries, Ime. ............. ..... 173
Karlson Associates Incorporated.......... 144
Kay-Townes Antenna Co............... 40, a1l
Kelton Co.. The...oovennnnniiinn ceense.. 183
Kester Solder Company................ . 140
Kirby Products Corporation............... 159

Krignaum, John B....oeovvvutn.
Krylon, Ine. ....c0ene
Lafayette Radio ...............
Lampkin Laboratories, Inc, ..... aa
Leeds Radio €Co. ,..vvvvvrvnnnnnncan . n..

ADVERTISER PAGE
Leotone Radio Corp. .................... 177
Lincoln Schoo) of Radio & Television, Inc. 180
Mallory & Co., Inc., P, R.......87, 4th cover

Mattison Television & Radio Corp. ....... 126
McConmell’s ...................... 168, 176
McGraw-Hiil Book Co 0000 0aanacaa 128
Mcintosh Lahoratory, lnc. ............. . 16
Miles Reproducer Co., Ine. .............. 106
Miller Co., J. W. ... ... .. ... ... ....... 182
Milwaukee School of Engineering......... 142
Mogull Company, Alexander.............. 170
Moog Co.. R. A, ...ttt 180
Moss Electronic Distrlhuting Co., Inc. 107, 122
National Company ...................... 34
National Electronics of Cleveland. ... .. .. 155
National Radio Institute ................. 3
National Schools . ....................... 17
Newark Electric Company................ 171
Newark Surplus Materials Co. ........... 176
New Jersey Television Suppiy Co. ... ..... 151
Onan & Sons, Inc., D, W. ............... 148

Orradio Industries. Ime................... 137
Part Mart ........... .

Peak Electronics Co. . 146
Philco Corporation .., ................... 36
Photocon Sales ........o000vucveennn .ee. 140
Pickering & Company Incorporated....... 10
Permoilux Corporation .................. 30
Platt Electronics Corp. .................. 156
Premax Products .. ... DQ0Ba0abaonana0aa0a 174
Premier Radio-TV Supply................119
Progressive “Edu-KIts™ Ine............... 166
Pyramid Electric Company ............... 35
Quietrole Company ...................... 18
RCA Institutes. Inc. a 21, 105. 154
R W Electronies.........ooiiinnnn... .. 109
Radiart Corporation. The.................
Radio Corporation of America............
Radio Graftsmen, Inc., The...............
Radio & Television News Book Service. .
Radio-Television Training Association...
Rad-Te! Tube Co. +.ovvviniiniiiiiiiaan
Rauland-Borg Corp. ................
Raytheon Manufacturing Company. an eover
Rek-0-Kut Company, The................ 106
Rider Publishers, Inc., John F. .......... 1z
Rinebart & Co.. Inc................ e
........ vevaeass 112,131, 150, 160, 168, 171
Sams & Co., Inc., Howard W. .. .124. 157, 179
Scott. Inc.. Hermon Hosmer.
Simpson Electric Company ..
Sprayberry Academy of Radio......... 27. 106
Stan Burn Radio & Electronies Co. ...... 144
Standard Surplus ....... 0000a0a0na0acaa 139
Steve-El Electronics Corn ............... 165
Stevens Walden, Inc. ..............
Stromherg-Carlson Company ...
Stuart Electronic Distributors. .
Sun Parts Distributors, Ltd. .............
Superex Electronles Corp, ... ............
Superior Instruments Co..................

Supreme Publications ........
Sylvania Electric Produects. ine. ....

OGP 5o0o00000000000000000000a000000 G

Tallem Co.. In€. oovvinenenonn e, 135
Tee Vee Supply C0. vovvvnnnivinnnnnn... 127
Tele-Diagnosis €0, couvecnnnivvniennnas. .. 134
Television Communications Insmute ...... 165
Television Materials Corp................. 176
Teltron Electronies Coo.v. oot ... 174
Terado Company ........................

Transamerica Electronles Corn. ..........
Transvision. In¢. .....c.000en..
Triad Transformer Corp. .......
Triplett .. ... .ciiiininninne...
Tri-State College ......oovvviiiienn. ..
Tung-Sol Electric, Inc. .ooveuenv.ciun..
Ultra-Audio Broadcasting System ........ 148
United Catalog Pub., Ine. .........
Unlversity Loudspeakers, Inc. ....
Utah Radio Products Co., In¢. ...........

V & H Radio & Electronies...............

Valparaiso Technical Institute............108

Waldom Electronies, Ine. ........ 00000000 169
Walsco Electronics Corporation........... 19
Washtek Service Co. ........... N 154
Western Electronies Co. ................. 175
Western Television Institute....... Doooaaa 140
Wholesale Radio Parts Co., Inc. ......... 123
Windsor Electronic Tube Co. ............ 153
Worid Radio Laboratories................ 145

Xeelite .ouurvirraevsansarasarrarsvesnasal83
Zingo Produets ............. ... ... ... 144
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A NEW SERVICE FOR READERS OF

Now, in the radio-TV-audio-electronics field, from theory to
production and servicing, RADIO & TELEVISION NEWS
BOOK SERVICE will get any book for you. Whether it is listed below or not, we will make
every effort to fill your requirements. Just send name of book and remittance (Sorry, no COD’s)
and books will be sent at once. No extra charge for postage and handling.

RADIO-TELEVISION (=

RADIO &

TELEVISION

NEWS

200. HOW TO USE SIGNAL AND SWEEP GEN-
ERATORS. By J. Richard Johnson. A practical
handbook for the service technician, the radio
amateur and the experimenter. Emphasis is on
how to use the equipment, not on why it works.
Lavishly illustrated, it gives test uses and discusses
problems and their solutions in using this equip-
ment. $2,

201. PRACTICAL TV ENGINEERING. By Scott
Holt, New 2nd Ed. A definitive work with new
chapters on color, w.h.f., and v.h.f. Mfg. and sales
engineers, broadcast engineers, students, and tech
workers will all find this book an invaluable aid

202. NOLL'S TV for RADIOMEN. By Edward M.
Noll. One of the most widely used of all books on
TV theory and construction, book is in simple
non-mathematical terms and gives practical in.
struction on installation, alignment and adjust-
ment, $8.00

203. PRINCIPLES AND PRACTICES OF TELE-
CASTING OPERATIONS. By Harold E. Ennes,
600 pages, 450 illus. $7.95

204. BASIC TELEVISION ENGINEERING. By Ber-
narb Grob. 592 pages with 415 illustrations cov-
ering scanning, synchronizing, video signal,
‘brigh !, DC Reinsertion, Picture, Tube

to a thorough understanding of this booming me-
dium. 730 pages. $7.50

Alignment, picture tubes, VHF and UHF trans-
mission and reception. $7.50

205. HOW TO TROUBLESHOOT
A TV RECEIVER. By J. Richard
Johnson. A step by step guide
for newcomers, 1.80

208, UHF TELEVISION ANTEN-
NAS AND CONVERTERS. By A.
Lytel. Latest information on all
types, covers latest UHF instal-
lation techniques. 31.80

2011 AUDELS TV-RADIO SERVICE LIBRARY 2
208. MODERN OSCILLOSCOPES AND THEIR
USES By Jacob H, Ruiter, Jr., 360 pnzes.s 370

209 ESSENTIALS OF RADIO, By Slurxbegj &
Oster, 75
210. TELEVIS'ON ENGINEERING. By Fink, 2nd
Ed. $8.50

A

s —

ELECTRONICS

TN > e

211. INDUSTRIAL ELECTRONICS: An Introduc-
tion o Modern Industrial Electronic Practice. By
Dr. R. Kretzman. $5.50

212. TELEVISION: The Electronics of Image
Tronsmission. By Zworykin and Morton. Tele-
vision in all its technical aspects. Includes valu-
able information for installing TV stations. 646
pages. $8.50

213, ELECTRICAL ENGINEERS HANDBOOK, Vol.

N T T T e e - T e e

215. A GUIDE TO AUDIO RE-
PRODUCTION. By David Fidel-
man, An A to Z explanation of
the reproduction of sound. Dis-
cusses all phases of systems and
requirements plus design, con-
struction, assembly, and testing
of syst and comp ts. Ex.
plains in detail the circuitry of

preamplifiers and amplifiers;
1! di i of ph cartridges, tuners,
microph loudspeakers and 1 es. For the

rndlo and TV semce techmclan, engineer and ex-
i ter. C | to Weiler's High
Fldellty Simplified. 250 pnzel $3.50

217. HIGH FIDELITY TECHNIQUES. By John H.
Newitt. For the i , home buiider of audio
gear, service technici studio per 1 and pro-
fessionals in the audio field. 12 chapts. in easy to
read language. $7.50

218. RECORDING AND REPRODUCTION OF
SOUND, 2nd Ed. By Oliver Read. A complete
presentation of the entire subject of sound. Dis-
cusses modern theory and methods used in the
recording and reproduction of sound, based upon
yehrs of experience and research. Includes charts
and Appendix. 810 pages. $7.95

219. AUDIO AMPLIFIER MANUALS. Produced by
Howard W. Sams. Four volumes from 1948 to
1952 covering a wide variety of amplifiers, tuners,
and recorders, plus associated equipment used in

high-fidelity syst Includes circuit diagrams,
parts lists, etc. (Specify year desired when order-
ing.) Each $3.95
MARCH, 1954

2. By Pender and Mcllwain, 4th Ed. Covers the
field of « ications, including facsimile, TV,
FM and pulse techniques. Contains information
on optics, 1,618 pages. $8.50

214. ELECTRONICS FOR COMMUNICATION EN-
GINEERS. By Markus and Zeloff. Covers circuit
diagrams, formulas, graphs, etc. 879 pages. $10.00

and Pettit. New, completely revised edition of
“Measurements in Radio Engineering’’. Tells how
to solve measurement problems in radio and elec-
tronic engineering. Covers measurement of audio
frequencies, determining tube co-efficients, meas-
urement of noise figures on the oscilloscope, meas-
uring line plrnmenterl, making time interval
power using bolometer

and calori methods, ing field patterns
215. ELECTRONIC MEASUREMENT. By Terman of antennas. $10.00

220. ELEMENTS OF SOUND RECORDING. By
Frayne and Wolfe. Covers everything in sound
recording from the nature of sound to stereophonic
recording. $9.50

221. HIGH FIDELITY SIMPLIFIED, 4th Ed. By
Herold D, Weiler. A non-technical explanation of
hi-fi techniques and the necessary components
which constitute a hi-fi system. Covers the latest
tape recorders and the newest types of enclosures

222. HOME MUSIC SYSTEMS. By Edward T.
Canby. How to assemble parts at greatest sav-
ings. $4.00

223. HIGH FIDELITY HANDBOOK. By Greene,
Radcliffe and Scharff. A virtual encyclopedia of
step by step instructions, hundreds of diagrams
that make it easy, inexpensive to select, install,
assemble, and enjoy your own HI.FI system for
records, tape, FM, AM, TV. Expert guidance in

and speaker systems. 208 plates. $2.50 layman’s language. $4.50
r fRESSEmERmES _CLIP AND MAIL THIS COUPON NOW =™ ----1
| RADIO & TELEVISION NEWS BOOK SERVICE, Dept. R |
] 201 East S7th Street, New York 22, N, Y. i
l Tenclose $.......... for which please ship postpaid books circled or indicated |
1 below. If not satisfied I can return them within 5 days for refund. i
i 200 201 202 203 204 205 206 207 208 209 210 211 i
i 212 213 214 215 216 217 218 219 220 221 222 223 1
B Any book not Jisted. ... .vvntieeee e t 060000050 1
| : 1
I Name s |
| |
I Addr l
I City Zone. State 1
ALL ORDERS SHIPPED POSTPAID. Sorry, no COD's. Add 39 sales tax wtih orders for N. Y. C,
| |
l delivery; add 25¢ per title for delivery outside U.S.A., except for APO's. l
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RICTIFIER XFMR
PRIMARY 11SV.. 60 cycle.
SECONDARY 0-9-12-18-24-36V

4 Amp .H.........587§
treee...16.75
PP wre e 35.7%
RECTIFIER CHOKES

4 p .07 Iy .8 $7.95
12 Amp .01  Hy.l Ohm v . 14.95
24 Amp .004 S Ohm .. ._29.95

FEDERAL "'ITT'" SELENIUM

BATTERY CHARGER RECTIFIER
10-0-10v (CT) 100 Amp.. fan cooled. Re-
place your old inemcicm sulfide recllﬂer
w/new’ selenium type. SPECIAL...%11.98

SELENIUM
RECTIFIERS

Wpe spechalize in Ree-
tifiers aud l'ower sup-
plies to specifientions.

Immediate delivery.

Current 18.14 36'28 54/40 130/100
tcont. ) Volits Volts volis voits
1LAMP 1.35 2.1 3.70 8.50
2amP 2.20 3.60 5.40 10.50
aAmMP 425 7.95 12.95 25.25
eAMP 4.75 9.00 13.50 33.00
10AMP 6.75 12.75 20.00 44.95
12amMP  8.50 16.25 20.50 49.00
20AMP 3.25 25. 50 38.00 B87.50
24AMP 16.2 32.5 45.00 95.00
Full Wave Rechﬁer & Transformer

All 115V/A0 ev Inputs

up to 14VIC at amps. ... ..519.98

up to 2RVDC at 4 amps. ... .. 14.98

up to 2R\ DC at 12 amps. .. 29.98

up to 28vDC at 24 amps........ 63.98

up o 2RvDC at 530 amps. . p

Rectifier & Transformer
up to 14VDC at 12 amp8. ...
up to 2RVDC at
up to 2HVDC at 50 amp & J

C -*TAB'" fast dr:llvery SI‘ECIALS

HIGH CURRENT FPWR SUPPLIES
varlable 0-28vDC. Completely Bullt. Ready
te Go, Full Wave Sclenlum Rectifier, Trans.
Varlae, Volt & Amp Mciers. Swihteh,
s & Fuse. In lleavy Duty Steel

can muou- With Less
Meters Meters
0- ZBVDC al 4 Amp.. %43.00 $39.95
0-2BVDC at 12 Amp. . 89.00 74,95
0-28BVDC at 24 Amp.. 124.50 114.95
0-28VDC at 50 Amp.. 239.50 224,95

DC POWER SUPPLY

1 1k

[s] 12 VDC/2 Amp, b AT
Vnrlnl-le DC supply, un- {3 s X -
caned o nd completely | . L
puli—inpt 115V 60 pr— T
Usable LAB supply. nl-

ament D.C. nlating. hat. b —
tery eharging. model rallroad.  Inelades
voitage or spoed control and center off e

versing sw. ldeal for two “"HQ'" loco
UVeS . @ o+ om i i mansed 10,9157 2'or$2000
Yguae SPECIALS (E
U
fiel 39 o

Lots of 1D
Cracked 8ase or Broken Key
Electrically Perfect
Te tea & 90 Day Guaranteed
GSNT' GT: S5U4G; 6VBGT;
BWCGY, 6BQ6; 12SA7GT;
25BQ6GT; 6HG: 125G7,

ZSLGGT:

(o a aa g o i o & o v

STORAGE BATTERIES
2V/20AM Wlilard PLUS 2v. Vibrator.$2.98
w, .

6V . 8AH Battery w/acld+
6V,40AH Battery .
6V,40AH Battery w, acids
*We ship aeld in_boltles.

QNE YEAR GTD PICTURE TUBES

7."“ llytron o h
........ 10 oo
l"” ('!nqs 12.00
14" Ih‘cl.lng’ulnr. - 14,00
18" Glass . 16.00
17" Reectanguiar..” 17.00
19" Round . ..... 19.00
20" Rectangular .. 20.00
21" Rectangular 21.00
24" Hytron . .... 74. 85
27 Hytron .,... 89.95

Send your ol tube prepaid only. and we
wlll ship one year guaranteed IMicture Tubes
at above prlees, No il return required for
7”. 247, 27" tubes. Priees hased on $1.00
per inch. Metal or Electrostatle tubes add
10¢ per duch sdiditional. Prices FOB NYC.

CRYSTAL DIODES

IN21—Lots of 100...40¢ ea.
SMALLER QTY. 85¢; 10 for $5.00

KaEMTRON W.E.—-SYLVANIA

Na &9c.
OTHER TYPES “IN STOCK
WRITE FOR QUANTITY PRICE

100 WATT SEC PHOTOFLASH KIT
Includes DX Flash Lamp
Rated 150 Watt See. Flash
Lamp Holler & 8" Reflee-
tor & Cable. TPower Tr.ms
& Condengers (10 100
MFD/1L0V/100 Watt Sce.
Reslstors, Capncitors, Rec:
tifiers & Sockets. 529 95
Abave Photoflash Kit with I\
only 12) Cndsrs 52 :MF"Il“"iO\' (1050\“-])'
100 W.8, .83

100 watt Sccond Condenser Bank 7"MFD/
1800V per unit/ B.) unhn cqvmls 61.2MFD/
100 W.5. SPEC -

mittent C’dublller
WRITE FOR DETAILS & SPECIAL

PHOTOFLASH LAMPS

“Tabt?
No, Replaces M:n(. Each p=)
Usw SPRG/FA104 150 $5.98 [0
v10 G 100 25 1=
No. 1 AMGLO 5804X 100 10.98
235T GE FT 210 200  9.98 Al
VA SYLV, 4330 200 9.98
208T FT 110 200 _9.98
ViX4 X400 200 10.98
VX SPRGFA100 15 9.00

T2FD ANTENNA RESISTOR

Resistor. 5 um 250
watt with mgt. clips. $2.25; 3 for $5.98

186

‘TAB’
THAT s A Buy
CLEA

AN

ANTENNA Mast Sectlons MS419 & NMSH0.
for

BF CHOKE 20MI/200MA.
FILTER G.E. 100Amp SOV, S1. 98. 2
SWITCH 6 Jole Slm:'lc Throw 10:\/120\'
Bklt Csd w Pointer Kr.of

9Bc; 3 for 52 9; 10 for $7.0
SYNCHRONOVUS § o 10 .\C 24RPM Clu'_k
Motor & Switen,

STAL" SPEC.S1.49; 2 for $2.98; 10 for $9
TACHOMETER
GENERATOR
MARK V STUD MTG
GENERAL ELECTRIC
Part =2CM5-AAK*20,
Write for quantity price.
Brang New Original Carton
AB' P

RHEOSTAT SPECIALS

15 ohm 25W w/knob.

2 for

79¢: 3 for__2.00
VARIABLE
YOLTAGE
TRANSFORMERS

b

OWERSTAT—GR —STACO
10 132\:/1 .25A/LNS 7.98
20 13s 3 A/LN 11.25
116 13 SA I.Nzo 70
I.I.SU 135\/

2

2

'tll et

.16.20
E xlguzggv 3A 'I.N ?3 40
£1126/0-135v/15a/08 o0 o tN AT e
»1226/0-270V 9 LN

Staco PALeT/Metered /138V,7.5A 40.5
Write for Catalogue & Quantity Prices
(LN) Like New Comiptete Gid

HEAVY DUTY TWINEX
300 Ohm Twinex.

100 feet .. e $
1uoo foot reel . sll 9s
G59U 73 ohm TV Conx Cable

Mlma) 1o rigid UMF specs
per ft. Se; 100 feet 54 50
SP:.CIAL 500 fcet ..

RM29
For Ficld Phone Use or
Remote Control of Trans-
ceiver. Simple 2 wire 13
Includes
ringing

NEW _ . .. =
RMS3 Remote Control
Xmitter or Intercom, 4MA DP
Cable. Condensers,
XMFR Mike
te Line. In
W

140 & Ine
Swiwehes,
to grid.

314~ Melal Box.

OIL CONDENSER
SPECIAL

2 MFD 600 YDC

Aerovox Type POO. Steatlte
!nnulnmrs Adjustable Mount-
ing Clamn. Casg 2" Dia. X
2"’1" 1ligh.

Snecial .. . 69¢c;
2MFD/600VDC  Similar_ *CD" TLA
$2.70. **“TAB" Special 9Bc; 10 for

Reg.
$7.00.

OIL CONDENSERS
WAREHOUSE CLEARANCE SALE
RECTANGULAR CASE

SWMED  1S00VOC...... 95¢ 2 for $1.50
SMED 00VOC. . ...1.50; 3 f
10MFO 3 Y A A
3IMFD 330VAC 1000 C.49¢c; 3 for 1.20
2x2MFO 600VOC 'VIT '-@'*.1.25: 2 for 2.00
1MFD 1.00
4MFD 2.00
IWFD  2000voG. . or 4.50
e imen 2900voe. . lavel 8 for 2.00
LABORATORY
PWR

SUPPLY
+-50la Constant
Voltage Xfmr
« Mir Dumont
Brand New

Chokes,
.5$18.98

Comple(e with Fliter Oondnnlsers.
& Reetifier Tuhml. $59.00 Valu
"TAU" SPECIAL a.

SOCKET ASSEMBLIES
Jewel TRayonet
oker Ling Limmer 3 3¢ ga,

Dialco 31101 Pllot Light 17 Jewel
I 15V, Iligh Polish Finlsh. Iteg.

‘04,
SPECIAL 85c; 3 for 52; 10 for $s
Neon Panel Lite Dialeo  $5408
Clear With Neon. SPEC. 79¢
PilotLamps 40-41- 44 46-4710/79¢

TUBES
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AH&H 60A/600 VAC
300 AMP 120 YAC
HEAVY DUTY SWITCH
DPDT 4 POSITION

21 All Crkts OH
=2 Two Crkis Clcle
=3 All Crkts

=4 Alternate crkh Close
Yoo .$39 tach
Special......%$4.98; 3 for $12.00

FILTER CHOKES

Check These Reduced Low Prices
1"lly 80MaH S IKVins ..
SOHy, 125ma/Csd ‘11'Sld
20!!\' 'Iill()m.‘\ ar 15liv/ 100mn/ 12K Ving ﬂ 95

Y1 '1TKVins/Raytheon. . 39.95
Duai 2HY 300ma. USN...95¢; 2 for 1.49
10HY 100 MA Freed —_— swege L
Y 40ma UTC i '-q' /9s5¢; 2 for 1.39

TRANSFORMERS

All 115 v 60 Cye Input TV
& CR Pwr Xmf
lubes. 11§
(w/quadrupler

Fubes, Il wndes

300 VvDLC 27.1\IA Full Wave:
5.4V/8A,

B8.4V/10,3A, 2.5V/3A  llvpersil
< $

wu lnr 9.0
SVCT

6.UVCT, lA (l JV(TI‘

USED R \TI\IG

L BV/GAL -IaV IA.

. ..%54.98

2% 2 NCL 1800V
X3 Fll. \V\Dh\. -..52.25

gSOVCT‘l‘GMA

SV,3A. G.3/5A.
$4.98; 2 for $9.00
1'r.HVCT .n\ ‘Thor.
59; 6 for %24

54.9
780VCT 250MA, 5V/8A, l" LidM

770VCT 200MA, HV/0A $6.95
770V 2.5MA, yt Hmslkl In-
cludos Fllter Parts, 2/56; 4,310
vCeT/120M BY/1A
Prlco. - 98; two for 57.2%
7

7050VCT 70MA,

2

68OVCT/200MA, 5V/3. .'n\ T B.0V/4A,

TBV/1A. .$4.39; 3 for $12

SOOVCTASOMA. 6\' 'lA ﬂV‘l.-"u\
1A . .%$2.49; 2 for %4

420VCT/‘90MA 8.3v/1.BA, “ lhl‘]

24, 113VDC & 115 & 230 VAC @_S$1. 49

FILAMENT TRANS.
2.5V/2A @ 79c: 2 for S1.49: 10 for $6.49
2.5VCT/10A l-..:lenx $6.98; 3 Tor S 8

ins
sveT Vins UTC

SrevcTiiza | hiving $16.95: 2 for 27, 3

Sel Reet Xfmr 95

24v 1.258 C3D_ @ 'sx.sn: (wo for 3.49

2X12V/2A or 24V/3A @ $3.89; 2 for_6.98

866A KIT and

XFORMER

Tuhes, Sckts. xmfr.

2
11

ODE PROEE
Unexcelled for No-Lol!
VH testing, New,
w, ‘(hiln v Il‘\2

. 25¢c: 5 for $1

INFRA ED SNOOPERSCOP
SEE-IN-DARK TUBE
Image-Converter Tube
plified design 27 dia.
ata & tube. ea. l
aa &sNoovEnscor'E PWR SUPPLV
1800VDC/35MA Using Doubler Crkt. Trans-
former, Nectitiers. Sockets, Itesistors, Cn-
paeltors and Diagram . ... .. oo g

Aidio Amplifiers
Reody to Go
Modcl AMPS 11.Fl §

watt AC awmnpllfier. plus
latlit-ln Pre Amp GE

HiSensitivity sime
\\'Illemllo screen—=
98; = {nr $13.98

v nick-un. 80 to

18000 cps/ IDR.  dow e

2DB. 40 cys. Hum level 55DH. Mike &
Phone Volume, Continuous Bnu Treble Cons

trols. G8J7. 8SC7. 8V6. Not Shown.

“TAB' to your <oor, Prolmhl. ...%21.39

Same unlit iess GE Pre Am, Prepaid 15.98
AUDIO COMPONENTS ¥

GE RPXO041 Cart. Gold Tone $5.25 r

] re .
GE m-xoso'rrlploplm Eart 4 98
Electrovoice Triple Play. .
RPJ010 Dual 001”7 & noa" Snp.. . .sx 98

RP300S Single .001% Sapphire 1.3 5
RPIOOL Sipgle 0037 Sapphire. .. . l
RP1OO4 Single 001" iamond 98

RPJ013 Dual Diamond & Sapphirc. .. 1238
3 SPEED AC-DC 115V Hvy Dty G.I. Gov-

ernor_ Phono Motor & Hvy Dty Turn_Ta-
ble, 7.98

USED  LN!

COAXIAL SPEAKERS
All 8 Ohm V.C.. Alnleco V Mag-
nets. Inbuilt net work, 2 wires
neaded for HF & LF response,
}‘nmowz lll F1 speaker mirs.

15" Coaxial PM X 5 Twecter,
"sw:ut"'o 17500:}' Shp;; wiet
Ihs, AB'” SPECIAL

0 $23.75

er. 12Watt, us-mooocy »P12CO,  $12.85
Coaxial PM & 214" Tweeter. S\anl("'f'(l);
ac

15000ev, Idesl for Imme ll] I ™
one Jleplacement,
gE"hl- 00 ;\eu 12 M- l'" ('nm‘inl '_"w\anl.

STAB' SI'ECIAl. nrep.:ld m
Brl(lﬁh
ALY
SZI 98

/40-15000¢¥.
your door. US e
19~ Stentorian Wool or & Tweeter.
ili-F1_ Combo 10Watt/10.20000ey

SPECIAL, Prepald USA. ... ... -

MIKES & HEADSETS
Crystal Mike Cartridge
$1.49 @, 4 for $S
Crystal Mike & Cable
$2.98 @, 4 for 510
Navy Mike Carbon.$2.98
P-20 I'cadset Ifi-1mp $3.49
T30V Throat Mike Dble

0 8
>2B1630V .98 @, 6/35
Sound Powcred
Throat Mixe Navy

Chesi Mlkc &

ZIMPHONE INTERCOM
(2) Telephone Handseta, Wall Brkis. Bats
terlcs, 50 ft. Wire. Makers 1 Year Gtd.

oper up to mu.-
betl. POSTPAID. .. ... ......-
With num-ln Slrnnl Burrer P'PA10.$5.08

Money Back Guarantece
{Cost of Mdse. Only) $5
Min. Order F.0.B. N.Y.C.
Add ShpRr. Charges & 25 %
Dep. Tubes Gtd. via R-Exp.
only. Prices subject to
Change Without Notice.
Rector 2-6245

RADIO & TELEVISION NEWS

Sound clear _as_a
-$4.39
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Not Claims! Not Predictions! 67’_
But Plain Facts! More Service ©
Technicians prefer IRC TV Controls

than the next 2 brands combined.
Proved by unbiased, authoritative,

independent surveys. ASK FOR IRC TV CUNIRULS e
MOST SERVICE TECHNICIANS DO!

INTERNATIONAL RESISTANCE COMPANY

415 N. Broad Street, Philadelphia 8, Pa.
(“1 'd(b c & Sa‘r‘ + In Canada: International Resistance Co., Ltd., Toronto, Licensee

www.americanradiohistorv.com
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PROVED from coast to coast

In every UHF area, Mallory Converters bring clear, trouble-free
all-channel receptien to thousands and thousands of (amilics.

Make sure vour customers get this PROVED PERFORMANCE.

Mallory UHF Converter

Prove to yourself that the Mallory Converter
can be a profit-maker for vou. Ask vour Mallory
distributor for details on the Mallorv 88 Converter.
It’s a fast-seller .. .easy to install...and perfor.
mance is outstanding.

R MALLORY B CO.!n

ALLORY

M

~ ~\ CAPACITORS * CONTROLS + VIBRATORS * SWITCHES » RESISTORS \
l& * RECTIFIERS » POWER SUPPLIES = FILTERS = MERCURY BATTERIES
> ' \,o APPROVED PRECISION PRODUCTS
\ X -

.§ %v OQ' Q\ P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANAIé/éq
L. S V. Py AV a7 Bory oF A o | a " N,
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