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MALLORY CAP

Give Long, Continuous Service!

One reason why Mallory Capacitors deliver full rated capacity
throughout their long life is the unusual care taken in production
to prevent contamination, which is the source of corrosion and
shortens the life of capacitors.

Even at high temperatures, Mallory Capacitors operate perfectly
over extremely long periods of time. Tests consistently show
dependable performance for more than 2000 hours at temperatures
up to 185°F (85°C). Special design and meticulous production
methods make such records possible.

Mallory Capacitors have set new long-life standards for the industry,
yet cost no more. You will find it pays to rely on the complete
Mallory Capacitor line . . . electrolytic, plastic tubular, paper,
mica and ceramic.

See your Distributor for Mallory Precision Quality Parts at Regular Prices.
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P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA'
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Manufacturers. . . service organi-
zations . . . dealers. . . distributors. ..and other
employers of skilled TV technicians who feel
the manpower pinch should be interested in this
advertisement.

A VALUABLE TRAINING TOOL TO MAKE BEST USE
OF MANPOWER RESOURCES

Because of the critical shortage of TRAINED and EXPERI-
ENCED TV SERVICEMEN, RCA Institutes offers a highly spe-
cialized and practical Home Study Course in TV Servicing,
to the working members of the radio-electronics industry.

The object of the RCA Institutes home study course is
to train more good servicemen and to help make good ser-
vicemen better. Also to help expand the supply of qualified
TV technicians for industry requirements in face of a man-
power shortage. The RCA Institutes Home Study Course
in TV Servicing provides an effective way to train men
now in your employ to use their latent talents to fill posi-
tions that require technical training in television.

Send for FREE BOOK

Mail the coupon—today. Get complete information on the RCA
INSTITUTES Home Study Course in Television Servicing. Booklet
gives yoy a general outline of the course by units. See how
this practical home study course trains men quickly, easily. Mail
coupon in envelope or paste on postal card.

A SERVICE OF RADIO CORPO.
350 WEST FOURTH STREET, NEW YORK 14, N.Y.

TION of AMERICA

RADIO-TELEVISION SERVICE DEALER e JULY, 1951

'MAIL COUPON NOW!

isy way to train them

STUDENTS KEEP JOBS WHILE TRAINING
...STUDY LESSONS AT HOME

Employed men supplement the practical experience they
get while actually working on their regular jobs with pre-
tested technical knowledge learned from a study of the
course at home in their spare time. They become more val-
uable to you as employees with each lesson studied. You
quickly train men on the job to utilize their highest skills
and capacities. Reduces the need to go outside in the
rapidly shrinking manpower market for hard-to-find
qualified men. Several thousands of RCA Service Com-

pany’s own people have taken this course.
LOW RATES FOR EMPLOYER GROUPS

The cost of the RCA Institutes Home Study Course in Tele-
vision Servicing has been cut to a minimum. It covers only
the cost of preparation, grading and administration. It is
offered by RCA Institutes as ah economical and beneficial
service to the radio-electronics industry at a time when the

need for this kind of help is acute.

Employers may enroll any number of their employees.
Reduced tuition rates for groups of six or more. Act now
to get full benefits of this practical way to improve the

over-all efficiency of your organization.
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RCA INSTITUTES, INC.
Home Study Department, RSD-751
350 West Fourth Street, New York 14, N.Y.

Without obligation on my part, please send me copy of bookler "RCA
INSTITUTES Home Study Course in TELEVISION SERVICING.” (No sales-
man will call.)

Name. . Ticle
(Please Print}

Company

Address

City : Zone State




DIRECTRONIC
BEAM SELECTOR

® Gives remote control of
element combinations

© Mounts on or near sei

SUPERSTRUCTURE
INSULATOR ASSEMBLY

¢ 3 combinations of elements for per-
fect picture clarity on edch channel

o Full 360° electronic orientation

*TM. APPLIED FORY |
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P.S. ONLY ONE ©
LINE TO INSTALL & . |
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EDITORIAL

by S. R. COWAN .

Impending Shortages

Do not allow yourself to be mislead by
present-day business conditions. Since
mid-March distributors and retailers of
TVsets, radios, refrigerators, appliances-et
cetera have found it almost impossible 'to
sell such items at cost, or at give-away
prices. We’ve had a real “slump.” The
more prices dropped the more buyers
tightened up  on their purchases. It’s
become a vicious cycle.

War Defense Mobilizer Charles E. Wil-
son, a superbly astute man, has repeatedly
tried to make it clear that the real bulk
of government war-effort production has
not yet started, and that the cut-backs of
critical materials effected so far are but

microscopic as compared to what lies

ahead. Why retailers have not evaluated
that ‘fact is beyond understanding. Why
they started to cut prices is no longer
worth discussion. The fact to bear in
mind is this: well-stocked warehouses and
display floors now represent a grand in-
vestment which will be realized in the
months ahead. Intelligent businessmen
will act accordingly.

Radio and TV production has been at
peak levels for months. Component parts
‘and tube makers have been hard-pressed
to meet the enormous demand. But now
civilian goods production is beginning to
taper off because the tremendous war
orders now being placed requires: the
diverting of components' to their proper
place in the Defense Order war category.
That being so, it is incumbent upon all
parts jobbers, servicemen and service or-
ganizations to put their houses in order
at once—to plan ahead and buy, (or at
least order), at once all items needed so
they will have a well-balanced inventory
from which to draw their needed replace-
ments in the months that lie ahead.

. Mark this warning well: whereas in
January of this year TV antennas and
twin-lead, (as typical examples), were
hard to get, and in fact were being black
marketed, by mid-June these items were
again available in large quantities and
consequently some radio folks became
panicky and started to “dump” them.
This group will be sorry soon because

we predict that by the Fall (and during , |

the Winter of 1951) almost all electronic
components and accessories will be mighty
hard to get. Stock up now! But don’t hoard!
Seriously comsider your own business’ par-
ticular requirements and act accordingly.
Balance your inventory—and don’t forget
—7you are hereby given plenty of warning
that soon there will be serious shortages
of all tubes and replacements, and further-
more, the short supply may be in effect
for a year or two to come. Rate your
orders “DOY when they so qualify. This
is 1mportant.

Sanford R. Cowan

EDITOR & PUBLISHER

Samuel I, -Marshall

MANAGING EDITOR

®
COWAN PURLISHING CORP.
67 WEST 44TH ST.

NEW YORK 18, N. <.

....................................................................................................... 2
..................................................................... [————— 4
Calibrating TV Alignment Generators, by Edward M. Noll and
) Matthew Mandl ... 15
Applications and new uses of marker and sweep generators, and
their calibration.
Servicing Tape Recorders, Part 3, by C. A. Tuthill ............cocccooovivo.. 17
Service information on the Ampex Model 300 tape recorder.
Miniature Tubes for VHF & UHF, by Ailan Lytel ... 19
New information on a subject of vital interest to all servicemen
where the reception of UHF TV is imminent.
Men of Radio, Part 5, by William R. Wellman .................................... 21
Discovery of the 2-element tube and the triode.
Effective Shop Built Antennas for TV, Part 2, by Ransom Beers ............ 25
A discussion of the ‘theory and characteristics of various types
of Yagi antennas.
The Impact of Rearmament on the Electronic Indl:ls’rry.i by Robert
C. Sprague ...l e, 27
A message of vital import to every serviceman, discussing the
~ present and future of the TV industry in'the light of the present
world situation.
?
Shop Notes ... oo 29
New Poducts ..o 30
Trade Literature ... 32

SANFORD L. CAHN, Advertising Director
DAVID SALTMAN, Production Magr.

HARRY N. REIZES, Advertising Manager

CHARLES LO CICERO, Circulation Mar.

BRANCHES: H.’A. METZGER, 230 S. Wells St., Chicago, I, WEbster 9-2666
A. H. ELSNER, 560 S. San Pedro St., Los Angeles 13, Cal., Mlchigan 4352

RADIO-TEL.EVISION SERVICE DEALER is published Monthly by Cowan Pub. Corp., 67 West
44th St., New York 18, N. Y. Subscription price: $2 per year in the United States, U.S. Poes. &
Canada; elsewhere $3. Single Copies: 23ec. Reentered as second class matrer Sept. 25, 1950 at the
Post Office at New York, N. Y. under the Act of Mar. 3, 1879. Copyright 1951 Cowan Pub. Corp.

RADIO-TELEVISION SERVICE DEALER e JULY, 195]



Challenger 200"
Intercommunication System
manufactured by the
David Bogen Company,
New York City

Sound reproduction is of the utmost importance

to the David Bogen Company. We, at Oxford,
are happy because OXFORD SPEAKERS are
used.in David Bogen products.

We're pleased with this
testimony that we meet the most
critical demands for high

fidelity performance.

For over a quarter of a century
Oxford has been manufacturing
speakers to the most exacting
requirements. We're happy that we
can provide the most complete
speaker line . . . for TV, FM, AM,
Auto, PA and outdoor applications.

Leading jobbers carry
OXFORD SPEAKERS.
Wite for your copy of

our latest catalog.

ELECTRIC CORPORATION
3911 South Michigan Avenue ¢ Chicago 15, Illinois
EXPORT: ROBURN AGENCIES, NEW YORK CITY
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vided for use on store counters.

To further aid the service dealer in
the local promotion, there has been
prepared a comprehensive line of
sales and servicing aids which reflect
the “Servicing the Community”
theme. These include a complete di-
rect-mail campaign, three illuminated
signs, the RCA Pict-O-Guides, Vols.
I and 11, and RCA’s Tube Inventory
and Movement Guide.

Walsco Offers Ann‘iversury Gift

News of the big Walsco 12th An-
niversary gift offer was announced re-
cently by Walter L. Schott, President.
This announcement came as Walsco
jobbers all over America and Canada
were busy displaying the attractive
gift package to be given away during
the months of June and July.

The package contains five new and
popular items in the Walsco line.
These include No-Cz, the electric con-
tact cleaning fluid; Tunerlub for ap-
plication to noisy TV tuners; Lubri-
cator designed to reach the many
cramped and hidden points in radios,
TV sets and record changers; Con-
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tactene Injector for application of
contact chemicals to volume controls
and switches, and a tube of the New
Radio Cement. Its.value is $2.00.
According to Mr. Schott, “the pur-
pose of this 12th Anniversary cele-
bration "is to offer radio-TV tech-
nicians a useful, attractive gift, and
at the same time demonstrate the
quality features of the Walco line.”
The entire gift package of five prac-
tical items will be giver away free of
charge with every $2.00 purchase of
Walsco hardware chemicals, dial cords
or accessories; or $10.00 purchase of
‘Walsco Antennas.
Standard Tuner Demonstrates U-H-F
Changeover

Ultra-high frequencies took over
the television picture recently in
Bridgeport, Conn. in a convincing
demonstration affecting over 4,500,000
owners of contemporary receivers.

Sponsored by Standard Coil Prod-
ucts Co. Inc., of Chicago, the tests
proved conclusively that all sets

[from page 12]
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Completely rounded line

No other radio battery line offers you as
" much as RCA! You get a complete line . ..
one source for both fast-moving and hard-to-get
types. Seven batteries are designed to minimize
your stock requirements . .. meet most of today’s
demand. The complete line provides a type for
almost every portable and farm radio need!

You get radio trade distribution, too, which
builds your volume through greater repeat sales.
Remember, RCA Battery distribution always steers
customers back to radio dealers and servicemen . . .
away from the non-radio outlets!

RADIO BATTERIES

RADIO-TELEVISION SERVICE DEALER e JULY, 195(

(one source for both fast-moving and hard-to-get types!)
2. Radio trade distribution
3. Radio-engineered quality

¢. Greatest array of selling aids

Top brand acceptancé

A

5

223

You get radio-engineered quality . . . top per-
formance and <long,~lasting power. Every sale
means a satisfied customer for you!

You get the gi"edfest array of selling aids in -
battery sales history! Signs, displays, merchan-
disers, and servicing aids . .
make your selling easier.

And, you get top brand acceptance with “the
greatest name in radio ... RCA” . .. for faster,
more profitable sales.

Call your local RCA Battery Distributor today for

complete details on how you can join the radio trade
switch to RCA Batteries . . . and greater battery sales!

« all designed to

CORPORATION oFf AMERICA

HARRISON. N. J.
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LARGEST SELLING BOOSTER
AT ANY PRICE!

In negative receiving areas where sound
signals are reduced to the meaningless
murmur of a sea shell, where picture
signals diminish into dissolving views
—the Regency booster activates these
dormant signals, producing strong,
clear, lifelike sound and images. No
other booster gives such positive results
as Regency. That is why Regency

is the largest selling booster at any price!

REGENCY + DIVISION OF I, D. E. A, Indianapolis 4



MOST COMPLETE BOOK OF ITS KIND
—a “Must” for TV-Radio Servicemen!

Simplifies and Speeds
the Replacement of

o . ; |
> commw»mrumskmﬂ 3 % c@vERs ovER 2@’000’00@

Federal Telephone and Radmo (orporalfon

SELENIUM-INTELIN| DIVISION LaZiy % el e I. LA | TS ALREA DY IN STA LLED

S

Millions more being added yearly!

FEDERAL’S Selenium Rectifier Replacement Guide is a

y y book the servicing industry has been waiting for. A copy
A VALUABLE GUIDE PLUS HANDBOOK should be on every TV-radio workbench!

—packed with authoritative, up-to-the-minute Since 1946, when Federal pioneered and introduced the
data on how to service the growing, profita- miniature seleqium rectifier, the use of this versatile com-
ble Selenium Rectifier Replacement Market! ponent by leading set makers has grown tremendously . . .

a huge replacement market potential has been created. Now
'mporfanf sections in this new book include: this fact-filled book tells how to service it quickly, easily, ef-

fectively and profitably.

4K TV replacement part numbers and corresponding Federal numbers . !
. . Get your copy without delay, Mr. Serviceman. You’'ll be
<% Radio replacement part numbers and corresponding Federal numbers A . :

) o ) I ready to tell at a glance the right selenium rectifier to use for
<€ Operating characteristics of Federal selenium rectifiers any ]Ob And remember: 1t pays to replace with the best . ..
4 Fundamental circuits using Federal selenium rectifiers to insist on Federal . . . the original miniature selenium recti-
<X How to replace a 35Z5 with a Federal 100 Ma selenium rectifier fier. Use the handy coupon below:
<<

"Packaged Power” for engineering your own AC to DC power conversion

MAIL To Your FEDERAL Distributor
r B e [ B e N

To My FEDERAL Distributor:  r-685

Order one or more copies now —from your Federal Distributor

America’s Oldest and Largest Manufacturer
of Selenium Rectifiers j Nome _—

I am enclosing $ to cover the cost of copies

(at 50¢ per copy) of the Federal Selenium Rectifier
Replacement Guide.

Name_
Felephone and Radio Corporation | <
SELENIUM-INTELIN DIVISION « 16C Kingsland Road, Clifton, N. J. . - -

In Canada: Federal Electric Manufacturing Company, Lid., Montreal, P.Q.
Export Distributors: International Standard Electric Corp., 67 Broad St,, N. Y.
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Rauland’s new low potential electrostatic- -focus
picture tube is not just a “defense period” substitute
but a permanent and major advance
in television cathode ray tube development

FOCUSES with D.C. voltage already avail-
able from the receiver’s power supply.

ELIMINATES focusing coils and magnets—
saves critically scarce copper and cobalt.

REQUIRES NO re-engineering of present tele-
vision chassis . . . NO added high volt-
age focus circuit . . . NO added receiver
tubes—NO additional components ex-
cept an inexpensive potentiometer.

RADIO-TELEVISION SERVICE DEALER "e JIILY, {95)

RAULAND COR

" 4245 N. KNOX AVENUE - CHICAGO 41, ILLINOIS

BETTER in all ways! Not only saves mate-
rials but also gives an actual Improve-
ment in picture quality because the
over-all focus is better . . . and because
it is completely stable in focus under
considerable variations in voltage.

This new Rauland development is now
available in substantial quantities in 17
and 20 inch rectangular tubes. For
Jurther information, address. .

PORATION |
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How's your servicing
information? Do you
have complete factory
approved unpacking and in-
stallation data? What about
complete wave form information
...or complete circuit tracing? These
are just a few of the questions you

can't answer ‘'yes'' to unless you have the Rider TV manuals!
For Rider is the only source that gives you all the information
about all the sets in all manufacturers’ lines, including auto-
matic record changers. Ask your jobbef to show you the latest
Rider TV manual today.

" JOHN F. RIDER Publisher, Inc.

480 Canal Street, New York 13, N. Y.

TRADE FLASHES

[from page 6]

equipped with the Standard tuner
since 1949, about 40 per cent of the
total now in use, will receive UHF
programs by means of a simple and
economical adjustment within the
tuner.

While the Federal Communications
Commission has authorized plans for
licensing over 1,800 new stations—
the greater part of which will be on
UHF frequencies—the general be-
lief in the industry is that no sizea-
ble number of new stations will be in
operation before late 1952.

Transmitted from the Radio Cor-
poration of America’s station
KC2XAK in Bridgeport, the coun-
try’s sole experimental UHF station
operated by the National Broadeast-
ing Company, an ultra-high frequen-
cy program was received on several
different makes of sets displayed in
the mnearby Stratfield Hotel. Before
the sets had been adjusted to pick
up UHF signals, they were tuned
in an NBC program telecast on the
conventional very high frequencies.
The reception of this signal, while
adequate, was marred by various types
of interference prevalent in any busi-
ness distriet. After the sets had been
adapted to UHF through tuner ad-
justment, the resulting signal was
much clearer and almost entirely free
of distortion caused by outside inter-
ference.

Viewing the proceedings were many
television and science editors of lead-
ing newspapers and magazines, in ad-
dition to principal writers of publica-
tions devoted to the fields of televi-
sion and electronics. Accomplished in
less than five minutes, the sets were
adapted to UHF by an interchange
of channel coils within the tuner.
New Du Mont Service School

A new Du Mont Service School to
give advanced training to service
technicians of authorized Du Mont
service organizations and servicing
dealers, was opened in Los Angeles,
California on Monday, May 28, it
was announced recently by Harold J.
Schulman, service director, teleset
service control department, Allen B.
Du Mont Laboratories, Inc. Schul-
man made the announcement at the
Du Mont service control department
headquarters, East Paterson, N.J.

In announcing the opening of the
new West coast school, Mr. Schul-
man stressed that the courses are for
experienced service technicians and
not for beginners. Intensive overall

[Continued on page +41]
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This heavy-duty TELE-ROTOR has no )

match! It's more powerful . .. will turn

AK

ORYS,PEND,

any TV antenna array under any weather NK

conditions, Easily installed.. .it istrouble-

free in performance. Easiest of all to T>
operate!

B
MODEL TR-2 . . . rotator with “compass control”

cabinet having illuminated “perfect pattern”
dial . . . (uses 8 wire cable) . . . .. ..349.95
-

The new TELE-ROTOR “CUB" is ideal for average installations.
The same husky motor as the Heavy-Duty model. .. the” CUB"
is the fastest and easiest of all rotators to install. Ali-In-Line
design ... with true in-line thrust between antenna and mast.
The %" STEEL shaft rotates on a case hardened steel ball .. .
with in-line reamed oilless bearings.

MODEL 502A ... ... Rotator with plastic control cabinet having
indicating meter for “hairline” tuning. (Uses 5 wire cable) . .. $44 95

MODEL 501A.. ... .. rotator with control cabinet having end-of-
rotation signal. Light flashes every 7.2° showing antenna is turning.

(Use55wirecable)...........................$34.95

ikl o0l R 2 o

THE RADIART CORPORATION CLEVELAND 2, OHIO

CORMNELL-DUBILIER SOUTH PLAINFIELD, N. J.

= - - v 3 oreaths o
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NO LIGHT SCREENS...NO HEAVY SCREENS...
NO HOLES...NO UNEVENNESS

Another engineering first for you! Hytron’s unique, automatic machine for
dispensing and settling the screens of TV picture tubes.

What does it mean to you? A guarantee of the most uniform and finest-
textured TV screens in the business. No light screens. No heavy screens. No
specks from foreign particles. No unevenness.

Automatic dispenser pours exactly the right amount of chemicals into the
big bottles as they travel slowly up the ramp. Conveyor’s motion is so smooth
a nickel standing on edge can ride it! Phosphors fall uniformly out of suspend-
ing solution . . . undisturbed — a “must’’ for perfect screens. Decanting or
pouring off of chemical residue, loading, and unloading are equally shock-free.
And there’s precise electro-mechanical control throughout . . . with human
errors barred! d

That is why you can pick eny Hytron picture tube. Depend on it. Any one
will give you the finest screen money can buy. Yes, it pays to buy from
Hytron . . . the most modern picture-tube plant in the world.

MAIN OFFICE: SALEM, MASSACHUSETTS

RADIO-TELEVISION SERVICE. DEALER & -

Hytron's unique automatic settling conveyor. Machine dis-
penses and settles precisely uniform TV picture-tube screens.
Auvtomatic dispenser in foreground is on achievement of
Hytron mechanical engineering. Vibration-proof chain-link
conveyor
Boumans, Inc.

was constructed for Hytron by Trutner and

e e L Lk T P U,

HYTRON
EASY BUDGET
PLAN

The easy way to sell

picture tubes. No need to miss that profit-
able picture tube sale — just because your
customer doesn’t have the cash. Get the

details on this original Hytron service for
you.

Fill out and mail this coupon today!

Please rush me details on the Hytron Easy
Budget Plan.

JULY, 193l

T T — v R T T T e B



- Calibrating
TV ALIGNMENT
GENERATORS

HEN the servicing technician

fails to get the desired re-
gults after careful alignment of a
television receiver, his difficulties can
usually be attributed to the inaccu-
racy of his alignment generators. Pre-
cise frequency adjustments are sc
critical in tuner tracking or i-f align-
ment that dependence should never
be made on the probable accuracy of
the equipment. The importance of

this can be realized by an evaluation .

of the defects which can be caused by
" an inaccurate marker generator:

1. "I-F Sound Carrier. Slight mis-
alignment of the sound i.f. strip can
cause a noisy and/or distorted sound
and inability to have good sound at
best picture setting of fine tuning
control. This same frequency is used
to align sound traps and if it is in-
accurate the sound traps cannot be
" set properly with the result that sound
bars, beat patterns, or poor resolu-
tion of picture will appear. Fig. 14
shows the proper trap setting which
places the sound i-f frequency in a
hollow adjacent to the picture re-
sponse curve. With the intercarrier
type response curve shown in Fig. 1B
the sound carrier should be properly
Jocated on the sound shelf to avoid
weak sound output or intercarrier
buzz.

9. Picture if Carrier. When pic-

ture carrier is not positioned prop-
erly on the i-f response curve (40
to 60% level) the defects which can
oceur include weak picture and syn-
chronization, improper resolution
(smear or trailing whites), or inabil-
ity to attain good picture and sound
at the same setting of the fine tuning
control.

8. Tuned Circuits and Traps. Ad-
jacent channel traps must be tuned
exactly to prevent misshaping of pic-

(Co-authors: TV and FM Antenna Guide)

by EDWARD M. NOLL and MATTHEW MANDL

o ’

Practical methods that may be employed by the service~
man to calibrate marker and sweep generaiors for TV.

‘

1
¢

ASSOCIATED
SOUND,

X

ADJACENT
CHANNEL
SOUND

J

PICTURE CARRIER .

il ~--~SOUND CARRIER
ADJACENT CHANNEL SHELF
PICTURE -A- -B-
Fig. |. Important marker points on I-f response curve.

ture i-f response curve. In areas where

/

adjacent channels can be received -

the traps must be aligned quite pre-
cisely to prevent adjacent channel
spill-over. N .

To obtain the very best resolution
and freedom from oscillations, the
various resonant circuits of a stagger-
tuned i-f strip must be set to a high
degree of accuracy. Without some
means of crystal calibration the aver-
age marker generator is unable to
provide this accuracy. .

4. Tuner Adjustments. To obtain
adequate sensitivity, good signal to
noise ratio, and freedom from inter-
ference, the picture and sound car-
rier points must be located properly
on the double-humped tuner response
curve (Iig. 2). If the response curve
is off just one megacycle on a given
channel, tuner performance falls
down seriously. A one megacycle in-
accuracy of marker generator cali-
bration could cause such a defect.
Even a half megacycle inaccuracy is
serious on those channels which have

RADIO-TELEVISION SERVICE DEALER e JULY, 1951

a narrow band-width for a given tun-
er type. '

In the example shown in Fig. 2
the broken line section shows how
improper alignment has caused a
much weaker sound, picture down a
bit, and adjacent channel sound very
strong at tuner output. Too often the
poor reception which results from
such misalignment is mistakenly at-
tributed to the antenna, the locale,
or to defective components within
the receiver when actually the faults
could be corrected by proper align-
ment with apcurate—frequency equip-
ment. ’

How to Calibrate Sweep-Sighul and
Marker Generators

The all-importance of accurately
calibrating marker -generators,
whether in single units or contained

‘within sweep generators, can be at-

tained with just one or two well-
chosen ecrystal frequencies. An ex-
ternal crystal oscillator can be used,
or (as incorporated in some genera-

I5



CRYSTAL HARMONICS '
FREQUENCY | ond. | 3rd. | 4th. | 7th. | 8+h. | 9+n. | 10+h SCOPE---5
20 ——--- - 2-3 5 - - 7-8 | 1
Bl =70 = 3 6 = - 12-13 Best Sensitivity —-__ _
21,25 ~~——— - 3 6 - - 13 T
21,9 ——--— - 3 = = 7 10 - \ﬁg
23 --——- - 4 - -] 8 | 2| - B——o v
24 —o———= = 4 - = 9-10 13 - O GND
25  —-=-= = - = 7 11 - -
CRYSTAL OSC.
25.75 ——mmm - 5 - 8 12 - - ( Output set MARKER OR SWEEP
at maximum ) GENERATOR
264 ————- ] 5 - 8 - - - ( Output set ot max.)
27 e - 5 I 9 - - - ouTPUT OUTPUT
.Y Je— 2 6 = 10 - — _

Fig. 3. Harmonics of i-f frequency crystals, and TV Fig. 4.
Channels on which they fall.

tors) an internal crystal oscillator
which can be operated separately
from the variable frequency marker
oscillator.

A number of factors must be con-
sidered in -choosing suitable crystal
Trequencies.
1. Choose a crystal frequency or
frequencies that can be used to check
calibration on i-f and r-f ranges of
sweep and marker generators.
2. Choose a crystal frequency or
frequencies which can be used to
supply useful response curve markers
in the i-f range and useful tumer re-
sponse markers for your specific chan-
nel allocations. If proper choice is
made, the i-f frequency ecrystal can
be used to supply a harmonic marker
on the various television channels.
Actually, a marker can be obtained
on each television channel with just
five crystals, as shown below:
21.25 me erystals has harmonies in
Channels 3-6-9-13

23.00 me erystal has harmonies in
Channels 4-8-12

25.00 me erystal has harmonies in
Channels 7-11

25.75 me crystal has harmonies in
Channels 5-8-12

28.00 me erystal has harmonies in
Channels 2-6-10

Thus, the number of ecrystals that
will be of use to you is dependent on
your specific allocations. In  some
areas just one crystal is of great
benefit. For example, in the Phila-
delphia area a single crystal on 21.25
me can be used as an i-f marker with
its third and fourth harmoniecs plac-
ing a marker at the center of Chan-
nel 3 and at the center of Channel 6.
This same ecrystal has a harmonic
(ninth) just on the low frequency
side of Channel 10 and close enough
to the latter to appear as a marker
on the skirt of the Channel 10 re-
spouse curve. The channel allocations
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PICTURE
CARRIER

SOUND
CARRIER

Adjacent Sound
channel much
sound weaker
strong 7

i
Decreased
picture
signal

Fig. 2. Defects that arise when
tuner response has been shifted.

for this area are 3, 6 and 10. The
chart in Fig 8 will aid in choosing
one or more crystals to cover the
channel allocations prevalent in your
servicing area.

3. Obtain i-f carrier marker crys-
tals in accordance with the most com-
mon marker positions needed in your
own shop. Perhaps most receivers
you repair do not use the 21.25 me
and 25.75 me¢ combination. If not,
choose other crystals to correspond
with your needs and check their har-

HIGH SIDE
OF CRYSTAL

ZERO BEAT
( Frequencies matched )

LOW SIDE -A-
! OF CRYSTAL

Move to center of frace

s |

HARMONIC BEAT ON SWEEP
..B._

Fig. 5. Zero beat patterns on CRO.
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Connections
directly with an oscilloscope.

recommended when calibrating

monic possibilities on assigned chan-
nels in your area.

Calibration of Marker Generators
using Scope

The oscilloscope is a convenient
means for calibrating marker gen-
erators against a crystal oscillator
and good results will be obtained be-
cause a visual indication of zero-
beating is indicated. The following
sequence of procedures should be
employed :

1. Apply outputs of marker gen-
erator and crystal oscillator to the
vertical input of the oscilloscope as
shown in Fig. 4.

2. Set both generators at maxi-
mum output. Adjust the vertical am-
plifier gain of the oscilloscope to the
most sensitive position. (By thus
combining the maximum outputs of
the generators in the vertical ampli-
flers which are running wide open,
sufficient overload will occur to give
the required non-linearity assential
for heterodyning.)

8. Set the marker generator fre-
quency near the crystal frequency (or
proper harmonic of ecrystal frequen-
ey).

4. As the marker generator fre-
quency is brought near the crystal
frequency a beat pattern will appear
on the scope screen. The pattern will
swell then fall away to zero or a
minimum. As the marker frequency
1s varied in the same direction the
beat pattern will swell again. The
dip between the two swells represents
a zero-beat, Fig. 54, and indicates
setting at which marker oscillator
and crystal oscillator are on same
frequency. (Signal variation ampli-
tudes are dependent on the vertical
gain of the scope. For this reason
it makes little difference to what fre-
quency the horizontal sweep control
1s set.)

[Continued on page 46]
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PERATIONAL maintenance or

servicing of the Ampex Models
fequires little beyond periodic lubri-
cation and cleaning.

All surfaces of the capstan shaft,
lead faces and tape guides should be
cleaned daily wusing carbon tetra-
chloride applied with a soft lintless
Tag.

Speed variations have been min-
imized through basic design rather
than through the requirement for
excessive precision. Three motors are
used in the drive system, one a dual
speed synchronous motor for capstan
drive. The other two are induction
motors each of which drives one of
the two reel assemblies. A physical
layout of the drive mechanism ap-
pears in [lig. I i '

The Rewind and Takeup motors re-
quire no attention. Their torque is
factory adjusted by means of resis-
tors B 401 (Rewind), and R 402
(Holdback), and R403 (Takeup)
shown in Fig. I. Apart from physical
damage these resistors should require
no attention. Each motor is adjusted
" for a tension of § to 6 ounces pull
on the reel hub. Maximum holdback

Servicing
TAPE RECORDERS

by €. A. TUTHILL

PART 3

In this installment the auithor discusses the maintenance
and servicing procedures that should he followed in the
proper operation of the Ampex Model 300 (ape recorder.

d

ks

conditions are relay-operated and
therefore may be remotely controlled.

tension, during the Fast Forward and
Rewind mode of operation, will allow

the tape to accelerate rapidly when a
fully loaded reel is applied. Holdback
adjustment is set and varied by re-
sistor R 402. Start, Stop and Record

,

Reels

The turntables supporting the tape
reels are attached directly to the
shafts of the Rewind and Takeup

POLE NO.

CONTROL CIRCUIT RECTIFIER

BRAKE TENSION ADJUSTMENT “H

| SEE CONTROL CIRCUITS
POLE NO. 2 SEE CONTROL CIRCUITS
POLE NO 3 SEE CONTROL CIRCUITS

CONTROL RELAYS
K40l K402

POLE NO. |
POLE NO. 2
POLE NO. 3

TENSION ADJUSTING RESISTORS
R403 TAKE-UP

R402 HOLD BACK

R401 REWIND

R70l BRAKE SOLENOID

K601 BRAKE SOLENOID

TAKE UP MOTOR

A-328 BRAKE BAND———

K502 DRIVE SOLENOID "C"

K501 CAPSTAN SOLENOID "E"—

MOTOR LOCK

REWIND MOTOR

CHASSIS F403 2 AMP.
LINE F402 5 AMP
| LINE F40l 5 AMP.

115V, 60 U LINE

[REMOTE CONTROL OR PLUG
A-56T{WITH | JUMPERED TO 2
l_a 7 JUMPERED TO 8 )

POWER CABLE TO
ELECTRONICS

A-328 BRAKE BAND

A-390 COUNTER BALANCE SPRING"B"
(USED ONLY WHEN RACK MOUNTED)

S502 EQUALIZATION SWITCH

5503 SPEED CHANGE SWITCH ———— ¥~

CAPSTAN IDLER
ADJUSTMENT "F"

REEL IDLER &
FLY WHEEL “g"

S501 SAFETY SWITCH 0
L

ERASE

——— RECORD
PLAY

B-490 CAPSTAN DRIVE MOTOR- f
CAPSTAN MOTOR PRESSURE ADJUSTMENT SPRING “D"

IDLER RETURN SPRING "A" J

A-365 CAPSTAN

—CAPSTAN FLY WHEEL

TOP PLATE ASSEMBLY (BOTTOM VIEW)

- MODEL 300

AMPEX ELECTRIC CORPORATION
SAN CARLOS, CALIFORNIA

$402 AN
PLAY \— $405 RECORD
FAST FWD S404 START
REWIND

' S403 STOP

Fig. I. Physical layout of Ampex Drive System.
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POLE REFERENCE

CONTROL CIRCUITS
MODELS 300, 30l, 302

AMPEX ELECTRIC CORPORATION
SAN CARLOS, CALIFORNIA

CONNECTOR}

a
o
54
”

2

REMOTE CONTROL CABLE OR
AMPEX A-567 PLUG (WITH | STRAPPED
YO 2 8 7 STRAPPED 71O 8)

NN viewep From
~ T UNDER SIDE. OF

TOP PLATE

Fig. 2. Control circuits used in Ampex Models 300, 301, and 302 machines.

motors. A holddown knob locks the
reels in place. This knob is construe-
ted in such a manner that it centers
and locks either the standard NAB
or RMA reel without regard to thick-
ness. Motor shafts are 5/16” diameter
permitting use of the smaller RMA
reel.

Identically sized reels must always
be used on both turntables in order
to maintain an even holdback ten-
sion. The smaller RMA (7 inch)
reels cause abnormal holdback ten-
sion to occur near the end of a reel
due to the smaller hub diameter. Slip-
page at the capstan idler is likely to
occur. Cleaning of the capstan idler
weekly with ethyl alchohol will help
somewhat. However, if the small type
reels are to be used exclusively, an
additional 150 ohm 50 watt resistor
should be inserted in series with each
of the resistors B 401 and B 403 which
are in series with circuits of Rewind
and Takeup motors.

Capstan !dler

The mechanism of the capstan idler
is operated by solenoid F in F4ig. 1,
and is returned by spring 4. Capstan
idler pressure is adjusted at point F
that it will barely deform the tape

18

if tape transport is stopped by hand
while the machine is running.
Capstan Flywheel

When the machine is turned ON
after the tape is properly threaded,
solenoid €' (F1g. 1) pulls the capstan
drive motor (B-490) into engagement
with the capstan flywheel tire caus-
ing it to rotate. Pressure between the
drive motor and flywheel tire, adjust-
able at spring D, may be varied
slightly until a normally synchronous
(60 cycle) speed is obtained. This
speed may be checked by applying a
stroboscope over the capstan shaft.
When the spokes of the stroboscope
appear to stand still, the speed is
correct.
Brakes

When the start button is depressed
and the machine is threaded, relay
control causes a rubber idler to press
the tape against the capstan where-
upon the tape comes up to operating
speed in less than 0.1 seconds. A se-
lector switeh controls the mode of
operation, - Normal Play, Rewind or
TFast Forward. The facility for shut-
tling back and forth at will from Re-
Wind to Fast Forward greatly aids
editing. When playing at 15 inches

RADIO-TELEVISION SERVICE DEALER @

per second the tape travels less than
2 inches after the STOP button is
depressed.

Solenoid-operated mechanical
brakes are employed and provide quick
smooth stops regardless of the speed
of tape transport.

The brake bands may be adjusted
by tension adjustment nuts at point
“H” in Fig. 1. The machine can be
shifted back and forth from one mode
of operation to another with but one
exception. F'rom Fast Forward wind-
ing or takeup to Normal Play the
machine automatically stops to avoid
tape breakage.

When brake bands become glazed
a tightening action occurs. Graphite
is applied to the brake bands to min-
imize this action whereupon the prop-
er tension measured on the NAB reel
hub is 14 oz., for both the unwinding
or energizing direction. After ex-
tended scivice, a tendency to erab or
tighten calls for a graphite treatment.

A mixture of one level tablespoon of
graphite to eight ounces of ecarbon
tetrachloride can be applied to the
felts of the brake bands with an oil
can. Following this the motors should
[Continued on page 45]
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Miniature

for

€S

VHF & UHF

by ALLAN LYTEL

The imminence of VHE is evidenced by the stepped-up activities of varions
manufacturers in research along these lines. I this article the author
discusses and illustrates some of the components (tubes and equipment)

which the

ECEIVING equipment for the

v-h-f and u-h-f bands use smal-
ler tube types for a number of im-
portant reasons. Miniature type tubes
have long been used in television re-
ceiver i-f amplifiers as well as for
the front end r-f section. The vacuum

tube itself is well adapted to minia- -

turization since the interelectrode
capacitance can be made less by either
of two expedients: either the elec-
trodes may be made smaller or they
may be placed further apart. Although
miniature tubes use smaller spaced
elements mounted somewhat -closer

Courtesy RCA

RCA miniature 6C4

Fig. 1.
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serviceman will

have ‘o

A A S
(\:ourtesy RCA

RCA miniature 6J4

Fig. 2.

together than the elements in a nor-
mal size tube to increase the trans-
conductance, a typical miniature
triode, the 6C4, shown in Fig. I, has
many characteristics similar to full
size tube. For example, let us sup-
pose that this tube is made % the
size of an original full size tube. The
mutual conductance, the amplifica-
tion factor and the plate resistance
will remain unchanged but the in-

terelectrode capacitance will be re-’

duced to %rd. The lead inductance,
that is the inductive effect of the
wires which connect the tube pins
to the tube elements, will be reduced
to %rd also; however, it is vitally
important to notice that the power
handling capability of such a tube
be reduced by the factor (%)2 or

1951

Samiliarize

himself with.

|

to 1/9th of its original value.

As an example, the 6J4 (Fig. 2)°
is a miniature triode having a very
high mutual conductance of 12,000
micromhos. The fact that the power
handling capabilities of tubes is re-
duced in the miniaturization process
is not fundamentally important since
these tubes are not required to_-have
a very large power output in any case.
In receiver work the power handling
capabilities of these miniature tubes
is usually adequate. In receiver work,
the local oscillator, mixer and ampli-
fler stages do not require any relative-
ly large amounts of power. In televi-
sion receivers, conventional tubes
are u;ually used for sweep circuits

Couttesy Sylvania

Fig. 3. (left) Sylvania 5896
Fig. 4. (right) Sylvania 5641



and audio output amplifiers where the
required power output may be beyont
the capabilities of some miniature
type tubes.

An extension of the requirement
which demands that small size tube
elements have reduced interelectrode
capacitance, quite naturally leads to
the sub-miniature tube type. Figure &
is the Sylvania type 5896 U-H-I
double diode which is designed with
a plate current of 9 milliamperes per
plate. In Fig. 4 is the 5641 single
diode whose plate current is 45 mil-
liamperes. An wu-h-f sub-miniature
medium amplification factor triode is
shown in Fig. 5.; this is the Sylvania
Type 5897. These tubes are shown
with long connecting wires for the
plate pins rather than the short pin
normally inserted in the tube sockets.
In the absence of a conventional tube
socket, the lead wiring may be made

Sylvania

Courtesy

Fig. 5. Sylvania 5897

as short and direct as possible for
any given circuit. This arrangement
makes it somewhat difficult to replace
tubes but the advantages of the short
leads and direct connections out-
weigh the necessity of soldering a
new tube in place with its leads.

An experimental 465 megacycle
oscillator using a sub-miniature
triode tube is shown in Fig. 6. The
unusual features of u-h-f construc-
tion may be clearly seen from the
photograph. To the left, a lamp load
is inductively coupled to the plate
tank. An inductive single turn loop
is also shown and is made of light
gauge wire. A small variable capaci-
tor shown with the tuning kmnob is
used to tune the load to resonance.
Connections to the individual tube
elements may be seen from the draw-

20

1

Courtesy Sylvanla

Fig. 6. 465 mc oscillator for VHF

ing. There is a 3-terminal connector
strip with the first connector provid-
ing the d-c¢ plate voltage through a
series radio frequency choke. The
other two connectors on the terminal
strip supply filament voltage through
the series chokes as shown.

The connector on the terminal
strip to the rear is the negative or
ground terminal since the grid of
this triode goes to ground through
its series grid leak resistor. At the
same time the grid is capacitively
coupled to the plate tank.

Sub-miniature tubes by their vers
nature allow for a reduction in the
over-all size of the completed circuit.
Figure 7 is an illustration of an ex-
perimental 400

megacycle receiver

front end. Three sub-miniature tubes
are used .as r-f amplifier, mixer, and
local oseillator. Connections are made
to the tube elements beneath the
chassis and together with the tube
shields, an exceedingly compact over-
all unit is obtained. The over-all
dimensions of this unit are less than
3 inches in height and 6 inches in
length.

A similar size reduction is obtained
in i-f amplifier strips designed for
VHF wuse. A typical i-f frequency
emploved is 30 mec. Both miniatuve
and sub-miniature tubes are employed
in two of the amplifiers observed
by the writer, the strip employing
the sub-miniature tubes being
smaller,
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Fig. 7. 400 mc front end for VH'-
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MEN OF RADIO

PART 5

by WILLIAM R. WELLMAN

At this point in our series the author discusses the contributions of Pickard
—and his erysial detector, Dunwoody and his carborundum detector, the Edison
effeci, Fleming and his 2-element valve, and the momentous discoveries of
a great inventor, Dr. Lee De Forest who gave us the triode vacuum tube.

[TH radio in the commercial

stage, development was great-
ly accelerated. This was, of course,
due to the demand for increased and
improved services, a demand which
did not exist while the art was in the
laboratory stages. As an example of
the stepped up progress, the case of
the spark transmitter may be cited;
this transmitter had barely become
well established as the principal, if
not the sole generator of radio waves
when it was threatened with oblivion
by the arc and the alternator. And,
as might be expected, the march of
progress was not limited to trans-
mitting equipment; receiving ap-
paratus made great strides too. The
coherer wag superseded by the mag-
netic detector soon after Marconi’s
trans-Atlantic success, Tessenden’s
electrolytic detector was soon out-
moded by various types of crystal
detectors and these, in turn, were
eventually made obsolete by the vacu-
um tube, radio’s magic lamps.

It should be clearly understood that
the perfection of a new type transmit-
ter did not mean that all the older
apparatus was relegated to the scrap
heap overnight; nothing could be
farther from the truth. Many of us can
remember that vacuum tubes, in a
rather well developed form, were
available at the time broadecasting
made its bow in 1920, yet crystal
detectors continued to be used for some
years thereafter for entertainment
purposes and in some commercial in-
stallations too. They are still used by
students and young experimenters and
constitute a valuable training device.

Fessenden, DeForest and many
other experimenters had long recog-
nized the weaknesses of the coherer
and all were working toward the in-
vention of an improved, more reliable
receiving device. Fessenden’s devel-

Courtesy of Harper & Brothers

LEE DEFOREST
1873 —

opment of the electrolytic detector
and DeForest’s invention of the ‘Re-
sponder” might, from one point of
view, be considered parallel lines of
investigation and, almost at the same
time, two other experimenters arrived
at results that were similar and pro-
duced different versions of the now
well-known contact detector.
Greenleaf Whittier Pickard

Greenleaf Whittier Pickard, grad-
uate of Massachusetts Institute of
Technology and grand-nephew of the
famed American poet John Greenleaf
Whittier, became interested in radio
in 1898 and worked at the Blue Hills
Observatory at Milton, Mass., under
a grant from the Smithsonian Insti-
tution. Later, he became associated
with the engineering staff of the
American Telephone and Telegraph
Company.

During 1903, Pickard began an in-
vestigation of the rectifying prop-
erties of various kinds of minerals,
particularly those occurring in ecrys-
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talline form. He made early trials with
iron oxide and magnetite, a magnetic
ore of iron. He found that pieces of
some minerals possessed the unique
property of conducting radio waves,
or any alternating current, much
more easily in one direction than in
the other. Today, we refer to this
characteristic as unilateral conduc-
tivity. The erystallized mineral was
usually held in a cup or clamp and
connection was made to it through
the medium of a very light wire con-
tact which barely touched the sur-
face of the crystal; this was the “cat
whisker” of early broadecast days.

Further work with hundreds of
crystal varieties yielded the famous
“perikon” detector in which two dis-
similar minerals were held in close
contact. The two minerals were usu-
ally red oxide of zinec and chalco-
pyrite, a copper ore. Pickard’s most
effective detector did not appear until
1906, when he was able to obtain good
erystals of silicon; these appeared to
be more stable and more uniformly
sensitive than most of the other va-
rieties tested.

H. N. €. bunwoody

While Pickard was going ahead with
his experiments, General H.N.C. Dun-
woody, of the United States Army
(and later a vice president of the
early DeForest company) discovered
the rectifying ability of carborun-
dum. This mineral is artificially pro-
duced by fusing together, in the in-
tense heat of the electric furnace, a
mixture of coke, sand, sawdust and
salt. Tt was discovered by E. G. Ache-
gon in 1891. One of the hardest of all
known substances, it is now in almost
universal use as an abrasive, but at
that time was just beginning to dis-
place the less efficient natural abra-
gives such as emery.
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Like Pickard, Dunwoody had
learned that many minerals were capa-
ble of rectifying radio waves, and
he too conducted a long series of tests
with many varieties and which event-
ually led him to carborundum. The
result was a fairly sensitive detector
which did not require a light contact
as did many other substances.

The outcome of the two independent
lines of research by Dunwoody and
Pickard was that crystals of galena
(lead sulphide) were found to be by
far the most sensitive and this mineral
continued to be popular for most ap-
plications until well after the advent
of broadcasting. On the other hand,
the light, delicate cat whisker contact
needed for galena was found to be a
distinet disadvantage in some types
of work. At sea, for instance, a
rugged detector not subject to de-
rangement by vibration was urgently
needed and for this purpose the car-
borundum detector excelled.

Vacuum Tubes

A reader who takes only a casual
interest in the history of radio might
easily come to the false conclusion
that the vacuum tube followed the
crystal detector in a rapid sequence.
This is far from true, and in fact
the roots of vacuum tube development
go back to 1880, long before crystals
came upon the scene. So that we may
gain a proper perspective of tube de-
velopment, we must now reverse our
more or less chronological progres-
sion and go back to that period.

In that year, Edison was deeply
engrossed in the perfection of the
carbon filament incandescent lamp.
Early objections to the lamp inclu-
ded the rather rapid failure of the
filament on account of breakage at
one of the terminals, coupled with a
premature blackening of the bulb.
This blackening occurred in the form
of a deposit on the inner wall of the
bulb, and in an attempt to eliminate
or reduce it, Edison prepared some
lamps with a tinfoil coating on the
outside of the bulb and then applied
an electrical charge to the foil. There
1s no record that this procedure served
to eliminate or even diminish the
blackening, but in 1883 he noticed
that when a galvanometer was con-
nected between the foil and the posi-
tive leg of the filament (lamps were
then operated exclusively on direct
current) a minute current flowed
through the instrument. When the
galvanometer was connected to the
negative filament terminal, there was
no current flow. This observation is
the basis of electronic flow in tubes
and has been called the “Edison
Effect.”

22

Sir John Ambrose Fleming

Sir John Ambrose Fleming, British
scientist, was the first to put the Edi-
son effect to practical use. Fleming
had worked under James Clerk Max-
well at Cambridge and later was ap-
pointed electrician with the Edison
Electrie Lighting Company of London.
While in the latter position he had
occasion to study the odd deposit on
the walls of lamps. In his own account
of the research, Fleming stated that
the discolored, burned-out bulbs al-
most always had a rather uniform
blackish coating over the entire inner
surface of the glass, except in an area
that lay in the plane of the filament;
most interesting of all was the dis-
covery that the clear area was on
the side of the filament loop opposite
the point of breakage or hurn-out.

ANTENNA

BATTERY PHONES
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/
Electrode -
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Fig. |. DeForest Flame detector.

Fleming dropped his investigation
for a while, and in the interim Sir
William Preece offered the opinion
that the deposit was caused by the
throwing off of carbon molecules by
the filament. In 1888 Fleming resumed
his study, using specially constructed
lamps with metal collector plates
sealed within the bulbs. Eleven years
later, when he became advisor to the
Marconi Wireless Telegraph Company
he went to work on the problem of
developing an improved detector. After
a long series of tests involving many
types of rectifiers, he hit upon the
idea of using his special lamps for
the purpose. Iis “oscillator valve”
was immediately successful and from
that time on was used in many Maxr-
coni installations.

Lee DeForest

The tube detector night have re-
mained a mere competitor of the crys-
tal except for the work of Lee De-
Forest who added the grid and there-
by paved the way for the more im-
portant applications of the tube: am-
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plification and oscillation. DeForest’s
achievement has been called the most
important in the whole history of radio
and all technicians will agree that this
statement is by no means exaggerated.

DeForest was born on August 26,
1873 at Council Bluffs, Towa and
spent most of his boyhood at Talla-
dega, Alabama. His father, a Con-
gregational minister, was president of
Talladega College for Negroes and
it was expected that Lee would fol-
low in his father’s footsteps and be-
come a minister also. It was soon
evident that his Interests were in
things mechanical and for some time
he was a participant in a struggle
between his own desire to become an
inventor and his father’s wishes. Fi-
nally, at the age of sixteen, he com-
posed a rather formal letter to his
father setting forth his ambition to
attend Sheffield Scientific School at
Yale. His father finally gave in but
not before giving him a lecture on
the cultural values of a classical edu-
cation.

He entered Yale in 1893 and his
record there for the most part indi-
cates that he exercised good judg-
ment in selecting a scientific course
but his progress was far from easy
due to the limited family finances.
By working after school and during
summer vacations he was able to keep
going and soon embarked upon a
series of inventions that in his mind,
were designed to make him financially
independent. Unfortunately, not one
was a success. His financial troubles
were increased by the sudden death
of his father during his senior year.
Mrs. DeForest, with three other chil-
dren, moved to New Haven and it
was largely due to her efforts and
managenent that he was able to con-
tinue with his college work and go
on to post graduate courses. He re-
ceived his doctorate in 1898.

It is certain that Dr. DeForest’s
interest in radio began during his
years at Yale. He was fascinated by
the lectures on Hertzian waves given
by Professor Bumstead, and for his
thesis selected a research project in
the reflection of Hertzian waves from
the ends of parallel wires. Early in
his career he determined to make
contributions to the art that would
at least rank with those of Marconi.

The “'Responder’”

His first job after leaving Yale was
in the dynamo department of the
Western Electric Company, in Chica-
go. The salary was small - eight
dollars a week - hut he was at least
able to support himself and even
went ahead with plans for engage-
ment to the girl of his choice. Within
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a short time he was promoted to the
telephone laboratory of the company,
but although the work was cleaner
and lighter he did not show a keen
interest in it. Instead, he was spend-
ing much of his free time, evenings,
at the library searching through old
periodicals for records of experiments
in wireless detectors. At length he
came across what he was looking for-
a description of an obscure test made
by a German. The magazine article
deseribed a rectifier made up as fol-
lows: a piece of tinfoil was laid upon
a glass plate. A razor cut was then

made across the foil and a drop of

water placed over the cut, bridging
the gap. Delforest had absolutely no
facilities for experimenting in the
rooming house where he lived, but by

using his lunch period and other -

spare moments at the plant he con-
structed the detector and found that
it really worked, although it was crude
and unreliable. In his enthusiasm,
he began to work feverishly on the
“Responder”, as he called it until
finally he began to encroach more
and more upon -company time. His
superior could see no value in the
work, at least to Western Electric
Company; he ¢ould not visualize that
firm ever becoming interested in wire-
less. In a rash moment he told De-
Forest to do as he pleased. DeForest
took him at his word, and from that
moment on devoted the full eight
hours to the “Responder”.

Very soon he came to the conclu-
sion that a new job was in order- one
that would lead to recognition of his
abilities. He made a new connection
with a Professor Johnson, manufae-
turer of heating controls and presi-
dent of a newly formed wireless com-
pany. The Johnson wireless system
was based upon eclearly unworkable
principles, and DeForest soon tired
of making endless unsuccessful tests.
One day he secretly substituted his
“Responder” for Johnsons detector,
with excellent results. It happened,
~ however, that the test was witnessed
by one of Johnson’s as§istants, who
reported the matter to his boss. John-
son immediately demanded that De-
TForest turn over the “Responder” to

the company; the demand was refused’

and DeForest was again out of a job.

For a while he managed to get
along on a ten-dollar a week job as
. assistant editor of an electrical journ-
al, meanwhile continuing his research.
He applied for his first patent, on the
“Responder”, in 1900 and soon after
gave up the editorial job so that he
could devote full time to his career
as an inventor. During this period he
was financed mainly by friends.

RADIO-TELEVISION SERVICE DEALER ®
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Tn 1902 an association with Abra-
ham White, a Wall Street promoter,

. led to the formation of the American

DeForest Wireless Telegraph Com-
pany. The objective of the company
was the development of a wireless

communication system based upon

two ideas: the “Responder”, and an
alternating current transmitter as
opposed to the prevailing d.c.-powered
spark coil wusing the hammer-type

* vibrator. The soundness of the latter
idea was borne out in the early transi-

tion from induction coil to transform-
er. Stations were installed atop the
Castleton Hotel on Staten Island and
on the roof of 17 State Street, Man-
hattan. From a publicity point of
view, at least, the new. company was
a huge success. Certainly, DeForest
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Fig. 2. DeForest tube detector. First
use of plate battery.

did receive a great deal of valuable
publicity and recognition from the
operation. He was hailed by large
sections of the press as the American

" pival of Marconi and much stress was

placed on the speed of communica-
tion; according to the accounts, De-
Forest apparatus permitted transmis-
sion at 40 words a minute as com-
pared to 15 for the Marconi system.

During the lifetime of the first

DeForest company, many historie.

“firsts” were achieved; these included :
the first wireless' system operating as

part of a commercial telegraph sys--

tem; the first point-to-point commer-
cial circuit on the American con-
tinent and the introduction of an
American system.in the U.S. Navy
in competition ‘with British and Ger-
man systems.

In his" new venture, Dr. DeForest
encountered disappointments, too. The
Marconi company claimed sole rights
to the use of the coherer in ' com-
bination with the elevated antenna
and ground connection; a long court
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fight followed. Then, DeForest, in
the belief that Vreeland, and not
Fessenden had invented the electro-
lytic detector and encouraged by some
improvements he himself had made,

. began to use the device in his system.’

Fessenden’s firm sued successfully,
at some financial loss to the DeForest
company. As a fitting climax, the
financial fortunes of the company took
a further downward trend due to
stock-jobbing operations of promoter

White and raiding of the commany.

treasury by one of the officers. The
result was the eventual collapse of
the enterprise and prosecution of De-
Forest and other company officials by
the Federal government.

The charges against DeForest,

“brought by the government in 1913,

included the claim that he had at-
tempted to defraud through the use of
the mails in advancing “the ridiculous
claim that it would be possible to
transmit the humanivoice across the
Atlantic ' before many years.” Dr.
DeForest was completely cleared of
the charges and less than two years
later radio telephony across the At-
lantic from Arlington to Paris, once
a ‘“ridiculous claim”, became an ac-
complished fact.

The “Audion’”

These developments have taken us
a bit ahead of the principal theme in
this story - the development of the
three-electrode tube. Although the
“Audion” first appeared in 1906, the
original idea came as the result of
an experiment made in 1900 while
DeForest was still working on -the
“Responder”. His account of this
experiment states that on September
1900, he and an associate were try-
ing to discover what effect, if any,
the operation of a spark coil trans-
mitter had on the light produced by a
Welsbach burner. Apparently there

was some effect, because the light of

the burner increased when the coil
was energized. DeForest and Smythe,
the associate, followed this line of
research enthusiastically for a while
in the hope that the effect was due
to radio waves; DeForest had an idea
that it might be developed into some

" kind of flame-type detector. One thing

they failed to take into account wag
the effect on the burner produced by
the sound waves set up by the spark.
This, DeForest said later was a very
fortunate omission, for otherwise he
might never have resumed the re-
search which eventually led to the

‘invention of the audion.

Although it. is not generally rec-
ognized, it is -a fact that the audion
was the result of attempts by De-
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Forest to develop a detector based
upon the action of ionized gases in
an open flame. He returned to the
subject in 1908, convinced that the
use of hot gases offered good possi-
bilities for detection. When he took
stock of the possible methods, he saw
that there were three avenues of ap-
proach: (a) an open flame; (b) a
carbon are; and (¢) gases heated by
an incandescent filament within an
enclosed area.

A gas flame detector corresponding
roughly to the sketch of Fig. 1 was
arranged and afforded good results. As
will be noted from the diagram, the
device consisted of two electrodes in-
troduced into the flame of a Bunsen
burner; a local battery, B, was the
source of current. With this device,
DeForest was able to copy signals
from ships in the harbor. More im-
portant was his enthusiasm which led
to further experimentation.

A carbon arc was tried, but the idea
was dropped almost immediately on
account of the noise generatel He
and his assistant, Babcock, then
turned to. the third possibility - a
detector based upon the employment
of gases heated by means of an in-
candescent filament. Numerous at-
tempts to make their own special
lamps resulted in failure and this
part of the work was then turned
over to McCandless, a manufacturer
of miniature lamps. Dr. DeForest
states that at this point in his in
vestigations he was totally unaware
of the existence of the Fleming valve;
at any rate, it is obvious that the use
of a plate battery distinguished his
invention from Fleming’s.

The McCandless firm turned out
for DeForest a special lamp with a
platinum electrode sealed within the
lamp bulb and this became the first
vacuum tube detector to use two local
current sources - one for the filament,
the second for the plate. This was de-
veloped in 1905 and the method of
using it is illustrated in Fig.2.

The Triode

Next step in the development of the
audion was the addition of the third
electrode; at first it was not perforated
as a modern grid would be, but was
a solid electrode, similar to the plate
and placed on the opposite side of the
filament as shown in Fig. 8. At this
time, the first use of a third, or C
battery was recorded; this was con-
nected as shown in the sketch. Need-
less to say, this tube was a decided
improvement over its predecessors.

The third electrode just deseribed
was not only a solid element, but was
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Fig. 3. DeForest Audion with solid
grid. First use of "C" battery.

evidently located about as far from
the filament as was the plate. DeForest
then arrived at the conclusion that
more eflicient operation would be at-
tained by locating the control elec-
trode between the filament and the
plate. It was obvious from the first
that the electron flow would be im-
peded by imposing a solid piece of
metal between filament and plate.
A piece of sheet platinum was then
made up and drilled with numerous
holes to permit passage of electrons.
This was sent to McCandless and
sealed inside a lamp. The discovery
that this device with its control grid
was not only a superior detector but
that, most important of all, would
amplify feeble currents, led to vast
changes in the radio industry. The
patent on the audion amplifier, No.
841,387, was granted on January 15,
1907 - the most valuable patent in the
entire radio field and one of the most
valuable ever issued by the United
States Patent Office.

An inventor who has just developed
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Fig. 4. DeForest Audion. About 1907.
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what he feels is a vevolutionary de-
vice would naturally look around for
the firm that he feels is in the best
position to use it. In Dr. DeForest’s
case, the logical choice was the Amer-
ican Telephone and Telegraph Com-
pany. He took his audion awmplifier
to the company at a time when his
own firm was in severe financial dif-
ficulties. The telephone engineers
looked and listened with evident in-
terest, but with no comment. When
DForest demonstrated the tremendous
gain of his amplifier by dropping a
handkerchief in front of the input
device and producing a loud thud in
the headphones, they were incredu-
lous, but. weeks and even months
passed without an offer. After a nerve-
wracking wait, De Forest was ap-
proached by an attorney who claimed
to have no connection with the tele-
phone interests, but who said that
he had a client who appeared to be
interested. The offer was $50,000, and
in his financial circumstances, De-
Forests had no choice but to accept.
Later, it was discovered that the
rights had indeed been bought by
ATET and the story leaked out. ac-
cording to DeForest and his biog-
raphers, that the AT&T hoard of di-
rectors had been prepared to pay, and
in fact had voted $500,000 for pur-
chase of the rights. It should be noted
here, that the arrangements between
AT&T and DeForest gave the former
the rights to use the audion only for
telephone purposes; DeForest retained
the rights to use the invention in
radio work. But it is almost impossi-
ble to emphasize the tremendous ad-
vancement that resulted from the use
ot the invention in telephony; to put
it quite plainly, DeForest’s invention
made trans-continental telephony pos-
sible and by 1915, coast-to-coast con-
versations had become a reality.

Dr. DeForest went on to make other
very valuable contributions to radio,
and particularly radio telephony in
his laboratory in the Bronx. He was a
pioneer in the field of radic broad-
casting and was the first to broadcast
grand opera. His work in the field of
sound motion pictures is too well-
known to require discussion. But of
almost equal significance was his dis-
covery of the principle of feed-back,
or regeneration. It is true that a
gigantic battle over the possession
of the feed-back patent rights raged
for years with DeForest and Arm-
strong as the contestants. In the end,
the U.S. Supreme Court decided, in
1934, that DeForest and not Arm-
strong was the prior inventor. That,
however, is another story that will be
covered in a later installment in this
scries.
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AS' TV signals from high band
stations ave . attenuated much
more over long distances than those
from lower band stations, more an-
tenna %ain is most desivable. The
stacking of Yagis on the low band
beyond two bays makes the mechanical
structure much too large to be prac-
tical. Four bay Yagis are of quite
practical size on the high band. TFor
the same reasons low band antennas
seldom employ more than two direc-
tors ahead of the drivemn elements,
while six directors can be employed
‘on a high band Yagi within reason-
able mechanieal “size.

Theoretical Development Of Yagi
Antenna

The Yagl antenna is esentially a
narrow band antenna with most effi-
cient reception over a narrow band
width., By proper design high gain
can be secured for sinele channel TV
reception. Care must be made in build-
ing and adjusting elemeut lengths
and spacings, in order that sound is
not attenuated too much for sake of
picture gain or vice versa. In remote
fringe areas it is quite difficult to
obtain this best compromise by pie-
ture observation and listening to the
sound, as signals are too variable,
By observing the readings on a vacu-
um tube voltmeter connected across
the input to the picture tube, and at
the same time observing the readings
of a low voltage a-c voltmeter con-
nected across the voice of the loud-
speaker when a test pattern is on the
air, the antenna can be quite ac-
curately. adjusted for the best com-
promise. Some builders prefer adjust-
ing the element lengths by sliding
concentrie stubs in and out of the
elements for best adjustments. The
author feels that by his method of
mounting the elements, it is more
convenient to adjust the element spac-
ings. These adjustments must be done
while a test pattern is on the air,
and care must be taken not to let
variations in received signal strength
be mistaken for variations due to an-
tenna adjustments. The antenna di-
mensions on Table 2 serve as a guide
to construction, and may need to he
changed slightly.

The author used 300 © line to couple
the antennas to the receiver. Most
receivers on the market now have
300 € input impedances. For those
receivers with 72 @ input, coaxial
cable may be used between the re-
ceiver and the antenna and matching
gections used at the antenna to match
the 300 ohm antenna impedance with
the 72 ohm line. Most coaxial cable
on the market attenuates the signal

RADIO-TELEVISION SERVICE DEALER e
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SHOP-BUILT
ANTENNAS

for TV

PARY 2 by RANSOM BEERS

In this installment the author develops the theory of

various types of Yagi anf(ennas and their charaeteristics,
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An unusual type of Yagi antenna

employing one reflector and seven

directors. If more than one reflector

is added behind the first reflector
no practical gain is observed.

more than 300 Q@ lead. A /4 section of
150 © twin lead inserted between a 300
Q twin lead and a 72 @ receiver will
afford a good line to receiver match.

The discussion to follow assumes
that 800 € twin lead is used to couple
the antenna to a veceiver having 300
Q input impedance. For weak signal
reception the 800 © transmission line
should as closely match the impedance
of the antenna as possible.

A dipole has 72 ohms impedance,
and a folded dipole has 800 ohms
impedance. (See Figs. 94, 9B) while
the 300 ohm line matches the folded
dipole, it mismatches the dipole 4 to 1.
The 72 ohm dipole can be matched
to a 300 @ line by inserting a \/4
section of 150 line between antenna
and 300 Q line (See Ifigs. 94, 9B).

Placing a reflector behind the dipole
or folded dipole, the gain of each will
be raised 0 to 4 db. (See Iigs. 9C. 9D).
Tf more than one reflector is added
behind the first reflector no additional
practical gain is observed; however,
adding more directors ahead of the
first director will materially increase

the gain and decrease the beam width..

Adding a quarter wave director ahead
of each antenna (usually a straight
rod 5% shorter than the overall dipole
length) will further increase the gain
from 8 or 4 db to 6 db (See Fligs. 9C
and 9D. The number of directors used
is most often limited by mechanical
size especially on the lower TV bands.
FEach director added is 5% shorter
than the previous director, (See
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Table 2) and the spacing from previous
director the same as the director to
driven element spacing.

If the spacing between elements is
reduced the gain increases but the
impedence at the driven elements and
band width decreases. The closest
spacings usually used are: driven ele-
ments to reflector- .15X; and driven
elements to director-.10 M. For these
spacings the gain increases from 4 to
8 db. The impedance at the dipole
drops to about 8 or 10 olhms, and at
the folded dipole 80 to 40 ohms. The
impedance at the dipole is so low
and the band-width so narrow, that
the standing waves in the transmis-
sion line make it useless for TV re-
ception. (See Figs. 9F, 9F.)

The Yagi using a folded dipole as
driven clements can be used with
close element spacing by inserting a
N/4 section of 150 @ line between driv-
en elements and 800 @ transmission
line. For a better match a second
matching section of 72 @ line can he
inserted between the driven elements
and 150 @ line. A better method than
using 72 @ line, is to make the half
of the folded dipole feeding the trans-
mission line of smaller diameter that
the remainder of the folded dipole
(See Fig. 9G). The exact ratio of
impedance stepup depends upon the

ratio of diameters and spacings of
each half of the driven elements. This
information can be found in many
books on antenna engineering. The
author used #8 copper wire for stepup
from 1/2” copper tubing. (See T'able 2)

With closer spacing of elements
more directors can be employed with-
out increasing the physical size of
the antenna beyond reason. A second
director added will increase the gain
of the close spaced Yagi from approxi-
mately 7 to 10 db. The author has
added as many as 7 directors to a
single bay Yagi using a folded dipole
as driven elements. Kach director
added increased the sound and picture
strength until the seventh was added
which produced no noticable increase.
(See Fig. 9H).

The larger the diameter-length ratio
of the elements the greater the band-
width of the antenna. As a 6 mc band-
width is needed for TV the use of
large diameter elements is quite im-
portant. The impedance of the driven
elements increases some with increase
in diameter also. Because of the
mechanical size and cost of using
elements of tubing of large diameter
per length ratio, stacking Yagis and
using multiple directors on low band
TV stations is not too practical.

(To be continued)

TABLE 2
MECHANICAL DIMENSIONS OF ANTENNAS
ANT CHANNEL —>~ 7 S 10 11 12 13
USED VIDEO FREQUENCY
v In Megacycles —> 175.25 | 181.25 | 187.25 | 193.25 | 199.25 | 205.25 | 211.25
A 5430
4 BAY AN o " “ u u " u u
e S IN INCHES e 31 30 29 284 27.3 26.5 25.7
Mo = DIRECTOR,
4Y§éf * " “ReFLeCTOR 15.5" 15" 14.5" 14" 13.6° | 13.3" | 12.8"
SPACINGS
A LENGTH OF EACH
ol DIPOLE LEG = 14.7" 14.3" 13.8" 13.3" 12.9" 12.5" 12.1"
(My—11") /2
4 BAY YAG! REFLECTOR LENGTH
AND A, 05 32.6" 31.5" 30.5" 29.5" | 28.7" 27.8" a7
1 BAY YAG/ =77 B
4 BAY vaG/ | DIRECTOR No.1 LENGTH ‘
AND _ A .05A 29.4 28.5" | 275" 26.7" | 25.9" 25.2" | 24.4"
1 BAY YAG! v 2
4 BAY YAGI IRECT. A NGT g ’ ; .
AND @ EDOR_NSSZDLE Cl 28 27.1 26.1 25.4 24.6" 23.9" | 23.2"
1 BAY YAG! 1 1
1 BAY DIRECTOR No.3 LENGTH o f P
-~ 26.6 25.7 24.8 241" | 23.4" | 227" 2.0"
YAG) =0, —.050; 2
1 8AY DIRECTOR No.4 LENGTH " u u g o o u
e = 05—.05 05 25.3 24.4 23.6 22.9 22.2 21.6 20.9
1 BAY DIRECTOR No.5 LENGTH o 3 P
24.0 23.2 22.4 21.8" 1.0" .5" .9"
YAGH =D, —.0504 21.0 20.5 19.9
18aY DIRECTOR No.6 LENGTH o " 3
22.8 22.1 21.3 20.7" | 20.0" 19.5" 18.9"
WA = D5 —.05 Dg
1 8AY 45X = REFLECTOR u “ s ” “
A TREIE 4.7 4.5 4.3 4.2 4.1 4.0 3.9"
1 BAy 425 A = DIRECTOR M u v b ' ) P
] SPACING 3.9 3.8 3.6 3.5 3.4 3.3 3.2
1 gAY LENGTH OF SECTION ., ., }
YAGI OF FOLDED DIPOLE 304 294 28.1 27.2" | 264" | 256" | 248"
USING 1" TUBING
4 BV LENGTH OF SECTION : . 7 4 0 u
o OF FOLDED DIPOLE 31.9 30.9 29.9 29 28.2 27.4" 26.6
USING No.8 WIRE
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THE IMPACT OF REARMAMENT

on the

ELECTRONIC INDUSTR

Tex¢ of address delivered Friday evening, April 20, by Robert €. Sprague

by ROBERT (. SPRAGUE

- Chairman of the Board of Directors of the Radio-Television Manufac-
turers Associations at the annual banguet of the Armed Forces
Communications Associatio_n at the Drake Hotel, Chicage.

ODERN military communica-

tions extend far beyond the
mere exchange of information between
field commanders. The use of elec-
tronic devices also for detection, navi-
gation, and identification has broad-
ened the meaning of communications
far beyond its definition of even a
generation ago. Further, the use of
electronics for the timing of explo-
sives, for guided missiles, automatic
pilots and computers, radar bombing
and radar aiming has developed rapid-
ly since the end of World War IL
Today it is the nerve system of war-
fare. \

I have no way of knowing ‘with ac-
curacy the facts as to the greatly in-
creased importance of electronies in
present military operations as com-
pared with World War II. Only the
military establishment has the true
facts and many of you here afe ex-
perts in the subject I am now touch-
ing upon. However, it seems to me
not only desirable but very important
that those of us who work in elec-
tronies try to understand the far-.
reaching implications of these trends
in milita¥y development. That under-
standing will help us to discharge our
responsibility.

Last year ome government_official
said that since 1948 the number of
electronic devices in large aircraft
has multiplied four times. He said
that in a patrol bomber there are
forty-five complex electronic devices
composed of more than 25,000 com-
ponents, all of which must be accessi-
ble for -replacement in the event of
failure. The New York Times recently
observed that jet-powered aircraft are
packed with radar and electronic de-
vices and that on some of today’s war
planes the radar and electronic equip-
ment accounts for half the cost of

the entire airplane. Last month an

Robert C. Sprague
Chairman of the Board, RMA.

Air Force Official made the same
statement. Other public statements
indicate that some airplanes incorpor-
ate electronic equipment which costs
$500,000 per airplane.

There is now general public knowl-
edge of new electronic devices, like
the one which, when dropped into the
sea from an airplane, picks up the
throbs of a submarine and broadeasts
the information to our aircraft, en-
abling them to locate the submarine.

Thus electronics extend the per-
ception of man—over ‘the horizon,
under the water and through the fog
—and give him information he can-
not obtain with his own eyes and ears,
This extension of human perception
becomes more necessary and more
critical as we develop military devices
operating at such speeds and with
such complexity that our eyes and ears
alone cannot control and use them.
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Upon the efficiency and reliability of
the electronics equipment depend not
only the lives of our.:men but in large
part the eﬁectiveneés of their fighting
instruments, ‘ -

Thus the people who design, develop
and build electronics equipment there-
fore have a greater responsibility than
ever before. .

For the second time within a dec-
ade, the electronics industry is now
being called upon to lend its produe-
tion facilities and know-how to the
arming of the nation. I think we can
point with pride to the job done in
World War II, but we must recognize
the still greater military requirements
for electronics today.

The problems of adjustment to a
partial mobilization, however, are dis-
tinctly different from those of con-
verting for an all-out war. The latter
is relatively simple. The goals are bet-
ter defined. and everyone can apply
himself wholeheartedly to the job at
hand. .

In a “cold war,” or a limited war
suth as that in Korea, the problems
of mobilizing industry are more com-
plex, and the problems of adapting
a business to a mixed civilian-military
economy are more difficult than they
would be in the case of a complete
conversion to wartime production.

No doubt uncertainty and confus-
ion are inevitable in any gigantic
undertaking, such as the arming of
a nation of '150 million persons, but
they become more acute when it is im-
possible to predict when or where the
arms may be needed or in what quan-
tity.

The men in Washington who are
charged with the responsibility of
carrying out this difficult task de-
serve -our active and sympathic sup-
port.

The electronic industry is today
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faced with many uncertainties result-
ing from the present rearmament pro-
gram and the inescapable conbrols
which accompany any mobilization
effort.

No donbt many persons outside the
industry may question that statement
in the light of the high production of
radio and television receivers during
the first quarter of this year. Frankly,
it has surprised many of us in the
industry.

However, an explanation of the high
production of sets during the first
quarter is not hard to find. With the
outbreak of the Korean War, manu-
facturers began preparing themselves
for widely-predicted shortages to
come. They knew that military con-
tracts would not be immediately forth-
coming to fill the gap caused by these
shortages. They bought all the com-
ponents they could find and afford, and
even with the high production of last
fall and winter were able to put some
of these components into inventory.
Parts and tube manufacturers also in-
creased their production in response
to heavy orders from set producers,
and in anticipation of material short-
ages. These actions were perfectly na-
tural and to be expected of alert busi-
ness men.

In addition, both set and parts
manufacturers speeded up their efforts
to reduce the use of critical materials.
They found that through redesign of
equipment and components they could
conserve hard-to-get materials and
substitute less critical materials with-
out in any way impairing efliciency
or performance. Our industry has a
reputation for ingenuity. When the
stimulus of necessity is added to the
continuing incentive of cost saving,
that ingenuity can achieve spectacu-
lar results.

The post-Christmas season is nor-
mally a slack one. This year, however,
the circumstances cited above, in-
duced everyone to produce beyond
the immediate market needs in antici-
pation of increasing shortages. Mean-
while, production costs have risen,
credit restrictions have been tighten-
ed, and the 10 per cent excise tax
on TV sets was beginning to be felt.
Consequently, the accumulation of
Lheavy inventories by many dealers
and distributors and some manufac-
turers has not been surprising.

In our industry, the feast-or-famine
pattern seems to be traditional. There
is seldom a period that might be called
normal—that is, when supply and de-
mand are in perfect balance. Last
fall TV sets were short and on alloca-
tion to dealers, during the first quarter
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of this year there was an over-supply,
and by mid-year or early fall they will
probably be in short supply again.

So much for the immediate com-
mercial situation. The $64 question
is, what will the total military and
civilian production be for the third
and fourth quarters of 1951% And for
1952% I'or our industry? And for in-
dividual companies in our industry?

Despite the rather sizeable allot-
ment of public funds for the purchase
of military electronic equipment and
components, it seems apparent that
the nation’s military needs, short of
an all-out war, will not absorb the
industry’s production facilities.

Our latest information indicates
that military electronics production
will reach a peak annual rate of about
$2.5 billion in the fall of 1952, and
thereafter decline to an annual rate

"This is it. | hope you know some-
thing about upholstering too.”

of around $1.5 billion. This might ap-
pear to be a very heavy schedule of
military production, if merely com-
pared with the 1950 total output of
about $2% billion. Actually it prob-
ably will not absorb more than half
of the industry’s production facilities,
even at its peak, due chiefly to the
fact that military production dollars
have about half the impact on our in-
dustry as civilian produetion dollars.
This is due to several factors, but
principally because a considerable por-
tion of special and elaborate mechani-
cal gear is obtained from manufactur-
ers not generally considered a part
of our industry.

A disturbing aspect of the present
rearmament program is that the mili-
tary load is not, for a variety of rea-
sons, evenly distributed throughout
the industry. Perhaps it cannot be
evenly distributed. Nevertheless, many
manufacturers are in danger of being
caught in a squeeze between material
shortages on the one hand, and insuf-
ficient or no military orders on the
other. Already some of the smaller
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manufacturers are in this difficulty.

This condition might not be alarm-
ing were 1t not for the recognized
essentiality of electronics to modern
warfare.

Because of the importance of elec-
tronics to our national detfense, how-
ever, it is dangerous to permit any
significant number of manufacturers
of either end equipment or compon-
ents, to fall by the wayside. While the
industry has doubled its capacity
since World War 11 and consequently
is better prepared than it was to meet
any emergency, military requiremennts
for electronic equipment and parts
have grown even more rapidly, and
in the unfortunate event of an all-out
war, the electronics industry would
have to be still further expanded by
a ratio of at least two to one.

Perhaps a brief review of what hap-
pened in World War 11 will empha-
size my point.

During 1941-45 our industry pro-
duced about $7.5 billion worth of elec-
tronies equipment, not including wire
communications, and in 1944 military
electronies production reached a peak
annual rate of about $3% billion. The
War Production Board during these
war years authorized expenditures of
$227 million for radio-electronics
expansions, of which $142 million was

¥was for buildings.

%spent for equipment and $85 million

An indication of the expansion
needed for radio and radar equipment
and parts in the last war is apparent
m a comparison of the peak prodac-
tion rate of $3% billion, with the total
manufacturers’ value of radio sets pro-
duced in 1941-—the last full produc-
tion year before the war when it was
only $234 million.

Actually an expansion of produc-
tion capacity in the electronies in-
dustry is already under way. To spur
this expansion the Government is, in
some cases, allowing bigger tax dedue-
tions on new plants and in some in-
stances is buying machinery for the
manufacture of special types of mili-
tary devices or part which normally
would have little or no commercial
value.

It appears that one of the prineipal
expansions needed in our industry will
be for the increased production of
basic components which will be re-
quired by the armed services in vast
quantities in the event of a full-scale
war.

There is another field in which ex-
pansion doubtless will be necessary
and where any loss at this time may
well prove damaging to the military

[Continued on page 43]
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SHOP NOTEY

Write up any “tricks-of-the-trade” in radio servicing that you have discovered.
We pay from $1 to $5 for such previously unpublished “SHOP NOTES"™ found
acceptable. Send your data to “Shop Notes Editor.”

Crosley LD Models-Improve Contrast
Control Operation

The LD models on the ’49 series
television receivers such as the model
L10MITD, 9-409M3LD  and the
9-4220M LD were designed especially
for fringe area reception.

Tn some cases where these sets are
operated in areas where the signals
from one or more stations is excep-
tionally strong it may cause the con-
trast control to operate very eritically,
sound output weak, picture fading,
or critical vertical svne.

Since these sets were built, some
local stations may have gone into
operation, the then existing stations
may have increased their power or the
receiver may have been moved inta a
strong signal area producing this con-
dition. This condition can be corrected
without the receiver losing sensitivity

Fig. I. Top: Original circuit, show-
ing grid return grounded to chassis.
Fig. 2. Bottom: Revised circuit,
showing grid connected to center
terminal of contrast control.

by adding a variable bias to the 3rd.
picture I.F. stage. This can be ac-
complished by making the following
wiring change.
I. Disconnect the 3rd. I1F. grid
coil from ground.
2. Connect a 1,000 mmf. capacitor
(Part No. 160034)) between low
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side of the 3rd. T.F. grid coil
and ground.
Connect a one megohm resistor
(Part No. 39374-81) between
low side of the 3rd. T.F. grid
coil and center tap of the con-
trast contral.
schematic for this change is
shown in fizures 1 and 2. Tf picture
brightness fluctuation is still encoun-
tered due to line voltage changes,
disconneet. the 470,000 ohm picture
tube grid resistor from the cathode
of the DC Restorer tuba (AATS) and
connect to chassis,

Crosley Service Depl.
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Admiral—Improving Reception In
Weak Signal Areas

The fallowine information applies
to 20T1, 20V1, 21R1, 21G1, 211,
21E1, 21711, and 2171 ehassis.

Tn weak =zignal areas, where the
notze level is high. the AGC diade,
V304 develops an AGC vaoltage which
iz proportional to the peak to peak
noize valtage. .

When the hich AGC valtage is ap
plied ta the controlled stages, the
gain of the receiver is eantralled by
the noize level and not the syne pulse
level.

This max result in lies of <xne, poor
comtract ar law sound jevel,

When thi- situation is encountered
1t may be corrected by neing the volt
age developed aeross the video detector

load for the AGC voltnge inatend of
the normal AGO voltage develnpaed by
the AGCO diode,

WARNING! Thig ehange should
not he made where strong signals may
he received or overloading will result,
{ireuit Change for 2071 & 20V
(Thassis:

(1) Loeate V304 (BALS). See iy 2

(2) Disconnect resistor R34
(680K) from pin 7 of VIO

(3) Connect R4 pa shown in Fig.
2 left.

{(4) Remove tuner AGC  lasd
(white) from AGC lug and
ground the wire to the chassis.

Circuif Changa for 21B1 2101 21D1,
21R1, 2101, 2171 Chassis:

(1) Locate V304 (BALS)

(2) Misconrect resistar B3
(560K) from pin 7 of

(3) Connect R3II3 as shawn in Fig,
3 right.

{4) Remove tuner AGCQ  lead
(white) from AGC log and
ground the were ta the chassis,

Admiral Service Depl.

DuMont Chatham RA-103-defactive
relay circuit
A relay, used with a BATE supply

delay tube, om this model loses ita
magnetic pull when a 4uf 150V con-
denser across relay opens resulting
in chattering of relay and intermit-
tent brightness. Replace above econ-
denser for enre,

Submitied by

I. Horowite

Brooklyn, N. Y.

Cheocking For Intormittent Vibrotors
Intermittent vibratars in ear radioa
will gometimes opernte perfectly on
the bench if the set is not tested in
the same physieal position that i is
mounted in the car. This will alss
apply to other intermittent troubles.
Ru?nni”ﬂif by
Hlen A. Brink
Boulder, Cola,

v3iose

1 Z R3ta j
= e

j R317 7

AGC.

3

R314 CHANGE
20T1,20v1

R 313 CHANGE
2181, 21C4, 2101, otc.

Fig. 3. Admiral Model 20T| and 20V! circuit change (left). Models 2181,
21Cl, 21D}, etc. changes shown at right.
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AUTOMATIC-FOCUSING TV PICTURE
TUBE

Representing a complete departure from
the usual TV picture tube design, a new
Du Mont Teletron boasts 100% built-in auto-
matic focusing. Eliminating all focusing con-
trols, coils, mechanical focusing devices, this
new tube maintains a perfect edge-to-edge
focus at all times regardless of line-voltage
fluctuations, contrast or brightness settings, or
installation procedures.

The Cathode-ray Tube Division of the Allen
B. Du Mont Laboratories, Inc., Clifton, N. J,
are now manufacturing the new automatic
focusing tube in the 17“ rectangular size, in
limited quantities. Other sizes will be an-
nounced shortly. The present 17% size is a
direct replacement for any 17 all-glass rece
tangular picture tube whether electromag-
netic, or electrostatic focusing. The base is
a standard 5-pin duodecal type, requiring no
changes in replacement installations.

For the serviceman a new sales field is
opened with the sharper, automatically-focused
Teletron. Sales can be made on the strength
of those advantages once demonstrated to the
TV receiver owner, before the original tube
is actually burned out. The replacement in-
stallation is far simpler than replacing with
the old-fashion externally-focused type picture
tube. The new tube is slipped into bplace,
while the focusing coil is laid to one side on
the chassis. There is absolutely no focus
adjustment to be made. The sharper, overall
picture resulting is clearly seen as soon as the
receiver is turned on.

The new Du Pont Selfocus Teletron shown
at the Chicago Parts Show. Mr. Irving
Rosenberg., General Manager of the Du Mont
Cathode-Ray Tube Division, and Mr. Bill
Scales, Sales Manager, point out a couple
of the many features of the new tube.

CLECTRICAL TAPE

An electrical tape used in industry for six
vears is now being introduced to the home
and farm market nationally. The tape is
waterproof, giving it both non-electrical and
electrical uses in the home, it was announced.

The tape is No. 33 “Scotch” brand electrical
tape, made by Minnesota Mining and Manu-
facturing Co.—the first of the firm’s 40
electrical tapes to be released nationally for
home use. A 150 ft.-14” roll sells for 389%c.

It is black and glossy, with a smooth sur-
face that doesn’t tend to pick up dust or lint
when wrapped on electrical cords in the home,
it was pointed out. It has a dielectric strength
of 10,000 volts and an insulation resistance
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of 200,000 megohms, and is listed as sole
insulation for wire-splicing by Underwriters
Laboratories, Inc.

Electrical uses for the tape in the home
are expected to include installing electrical
fixtures, repairing and reinforcing the in-
sulation on extension cords, splicing cords,
making splices in junction boxes, and rein-
forcing and repairing auto wiring.

The tape resists water, oil and chemicals,
and withstands temperatures up to 170 de-
grees F. It has a stretchy, rubbery backing
of vinyl plastic that enables it to conform
snugly to odd-shaped objects, it was pointed
out.

4-WIRE. 8-CONTACT LIGHTNING
ARRESTER FOR ROTATOR LEAD-INS

The JFD Manufaecturing Company of Brook-
lyn has produced a new lightning arrester,
Model No. AT104, designed especially to pro-
tect television antenna rotator installations
from lightning hazards.

The new JFD 4-Wire 8-Contact Lightning
Arrester employs eight precision-spaced teeth
which maintain double contact with each of
the four lead-in wires. No wire cutting, strip-
ping or spreading of wires is necessary. The
lead is simply slipped in and the cover
tightened down by means of two wing nuts

" The balanced bleeder and gap electrical de-

sign safely grounds dangerous lightning
charges.

The 4-Wire 8-Contact Lightning Arrester
is available without the perforated hanger
strap, Model No. AT104 at $1.50 list; and
with the strap, Model No. AT104S at $1.75
list.

Literature describing the No AT104 light-
ning arrester is available from the manu-
facturer.

FINGERTIP WRENCHES

Designed to aid the radio and television
service dealer in working in “tight spots,”
a unique set of fingertip wrenches is being
offered to servicemen as part of the RCA
Tube Department’s new promotion campaign.

The new fingertip wrenches are practical
time-saving devices which neatly solve the
problem of holding, placing, and adjustng nuts
in hard-to-reach corners of radio and television
sets. The wrenches are worn on the finger
and are used to steady the nut or bolt as
it is tightened or loosened. Each set consists
of five wrenches for the most commonly used
nut and bolt sizes—3/16”, 1/4”, 5/16" 11/32",
and 3/8”. The wrenches are made of steel
and are nickel-plated for rust resistance. They
are adjustable for individual finger size.

Furnished in a colorful self-storing con-
tainer, the new RCA Fingertip Wrench set
fits easily into a corner of a tool kit. It is
available from local RCA Tube distributors.

ANTENNA ROTATOR

Walco Products, Inc. of 60 Franklin Street,
East Orange, New Jersey, announces full
production on a new television antenna rota-
tor, carrying a list price of 47.50.
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Called the Walco Rotenna, mighty midget
of antenna rotators, this unit supplied a
guaranteed minimum of 50 inch pounds of
starting torque from a small, but powerful,
motor weighing less than 3% pounds and
measuring only 4“ by 4“ by T4“. It is
equipped with a selsen motor type dial in-
dicator which shows the exact' position of
the antenna at all times. The indicator is
easily calibrated at each individual location,
and small numbers are supplied loose and
may be fixed to the dial face when each
chunnel position has been established.

‘I'he Rotenna has successfully passed a
three-year endurance test under extreme
weather conditions by a leading independent
testing laboratory. The unit carries the stand-
ard RMA one-year guarantee. Only the finest
materials are used throughout: stainless steel
drive shaft, bronze bearings, nylon drive gear,
plated (rust-proof) hardware.

The Rotenna accommodates mast sizes from
one inch through one and three-eighth inches.
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Uses six conductor rotor wire supplied by the
manufacturer. May be ordered in 100 foot
lengths or in 1,000 foot spools, The Walco
Rotenna And Rotor Wire are available through
radio-TV parts Jjobbers for immediate de-
livery. i

TV MAST COVERS

Telematic Industries, Inc., 1 Joralemon St.,
Bklyn N.Y., introduces a very useful low
priced manner of capping the open top of
masting. Made of weatherproofed steel con-

struction this mast cover snaps into place to
close off the open end of the mast to prevent
mast howl, and eliminate rust streaking on
side of house. No hardware required. Im-
mediate delivery.

TV DISTRIBUTION SYSTEM

A new Model 3100 TV Distribution System
is announced by Electro-Voice, Inc., Buchan-

~an, Michigan.

The Model 3100 permits extreme flexibility
in installation. One Model 3100 Distribution
System will service four TV Receivers. In
more elaborate installations, combinations of
distribution systems in series serve a large
number of receivers, simplifying the techni-
cian’s service problems.

Normal installations in primary signal
areas will not require line amplifiers in ad-
dition to the Model 8100 Distribution System.
In large installations and in installations in
fringe areas, line amplifiers should be used
in conjunction with the Distribution System

to supply adequate signal level to all receiv-
ers. In such hook-ups the E-V Model 3000
Self-Tuning Booster can be used very effec-
tively to provide additional gain.

The Model 8100 Distribution System is

housed in a well-ventilated gray Hammerton

steel case. 8ix Cinch-Jones coaxial sockets
provide access to four veceiver outlets, the
signal input and the signal output. The unit
includes an AC line cord and plug and a
terminating resistor. The case of the Model
3100 is equipped with four rubber grommet
feet and may be mounted horizontally or vey-
tically. The use of 72 ohm shielded coaxial
cable for all leads assures best results. E-V
Model 3100 TV Distribution Systems list at
$69.50.

For full details, write for free bulletin
to Electro-Voice, Inc., Buchanan, Michigan.

1000 OHMS|VOLT MULTIMETER

The Electronic Instrument Co., Ine., 276
Newport Stréeet, Brooklyn 12, N.Y., designers

and manufacturers of the famous complete
EICO line of laboratory-precision instru-
ments and kits. has engineered the new
Model 526 1000 ohm /volt Multimeter. Model
526-K, Kit, is only $13.90; Model 526 (fac-
tory wired) is only $16.90.

Model 526 has 31 different ranges, with a
Zero-to-one volt range in both its a-¢c and d-c
Voltage Ranges.

Another outstanding feature of this instru-
ment is its new ‘“open’ design that permits
complete aeccessibility to every component
with no sacrifice in strength of connections
or firmness of assembly. Furthermore, nae
cable wiring is used.

The 3%“ meter has a 400 ua movement for
dependable accuracy. All resistors have 1% or
better accuracy. The integral dual rectifier
has separate low and high voltage calibration
in a-c¢ ranges. The ohm ranges are specifically
designed to achieve a new low in minimum

battery-drain. There are separate jacks for
hizgh current and high voltage positions. The
special ohms-adjust battery potentio-meter in-
sures maximum battery life. Ruggedly con-
structed, the instrument is housed in a beau-
tiful durable high-impact Bakelite case and
panel, into which all figures and symbols are
molded for extra-long wear and legibility.

Ranges: a-c & d-c¢ Voltage: Zero to 1, 5, 10,
50, 100, 500, 5000, at 1000 ohms/volt. DC
Resistence: Rx], Rx10, Low Ohms. a-c & d-c
Current 0-1 ma, 10 ma, 0.1 A, 1 A. D. ranges :
-20 to +69 db. d-c Accuracy: -3% of full scale.
a-c Accuracy: 5% of full scale.

Both Model 526-K (Kit) and Model 526
(factory wired) come complete with battery.
Dimensions are: 614 x 3% x 27

NEW TUBE CARRIER

A handy new television tube. carrier man-
ufactured by Radio Merchandise Sales, Inc.,
is said to be a boon' to all servicemen because
it helps them to service right out of their
portable stock.
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The carrier case is of durable plywood con-
struction, finished in a tough wearing grade
of leatherette. Further strength and pro-
tection are afforded by the addition of metal
shields at all corners. The carrier holds over
200 tubes and acecommodates every eommonly
used size. Variations of the standard model
TC-1, are fitted with a mirror in the lid for
service alignment of the set (Model TC-2).
Complete details may be obtained by writing
Radio Merchandise Sales, Ine., 1165 Southern
Blvd., New York 59, N. Y.

3~SPEED CARTRIDGE REPLACEMENT
A new cartridge has been announced by
Webster Flectric Company, known as Model

AX, which is a universal replacement cart-
ridge for two-needle, three-speed record chang-
ers and players. It is estimated that the new
Model AX will replace ninety percent of the
two-needle, three-speed cartridges on the mar-
ket today. The Model AX comes as a complete
unit, including twist mechanism ecartridge,
needles and instruections for easy installation,
Twist mechanism is easily removed when ecart-
ridge is to be installed in tone arms in which
twist mechanism is integral. It iz doubly pro-
tected against moisture by the Dri-Pack pack-
age and Dri-Seal erystal. It eliminates the need
for large stocks of replacement cartridges, and
no replacement chart is needed. The cartridge
is expected to be available around June 15th.

DYNAAIC HEADPHONES

Flat frequeney response of Permofiux
Dynamic Headphones from 100 to 7000 - is
assured in  the Permoflux High TFidelity
Dynamic Series ahd up to 4500-—in the Stand-
ard Series.

Uses for the above units include of course
the military as well as the following eivilian
applications: Broadeast, television aud re-
cording uses, as well as maonitoring audio
metric work and auditory training.

Permoflyx Dynamic Headphones are con-
sidered satisfactory for all audio metrie work,
They are capable of taking even minuts
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electrical impulses and converting them into
sound over a wide frequency range at uniform
response and high intensities. Sound repro-
duction is free from irritating blasts and
rattles.

Endorsement by leading Orchestiral con-
ductors is another tribute to these outstand-
ing units,

For further information write for your free
copy of the New Permoflux Catalog J203
entitled “Permoflux, Sound In Design.” Ad-
dress your letter to Permoflux Corporation,
4900 V. Grand Avenue, Chicago 39, U.S.A.

FOLDED-VEE ALL-BAND ANTENNA

A new all-band television antenna is an-
nounced by Technical Appliance Corporation,
Sherburne, N. Y., designers and manufac-
turers of TV, FM, AM antennas and master
antenna distribution systems.

7 <

The new antenna is known as the Folded
Vee and is available ag either a single an-
tenna, or stacked array. The antenna element
is a folded dipole with a forward angle for
covering all 12 vhf television channels. The
reflector is a straight rod spaced for maxi-
imum wgain and front-to-back ratio.

The Folded Vee is recommended for strong
to medium signal strength areas. As a single
antenna it is ideally suited for use with 4
votator due to itg low wind resistance. The
folded dipole design is far morve rigid than
open dipole antennas.

The new Taco antenna is constructed in
the well-known Taco Jiffy-Rig manner, making
possible assembly in a few minutes. By
swinging the antenna elements open, and
tightening the pre-assembled screws.

AC-DC TV KIT

The engineers of Tech-Master Produects
Company of New York City have developed
a long sought budget-priced television kit
that will provide the quality of picture and
sound that most people felt was to be found
only in expensive uhits. It will accommodate
tuhes up: to 14” rectangular.

Tech-Master’s “Universal” kit is carefully
engineered. The features of this set include the
latest hi-gain stagger tuned I system, new
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12 channel turret type tuner, AGC system,
and two knob control providing automatically
synchronized picture ,and sound. The main
chassis is completely ‘‘above ground”, and
convenient test points are located on top of the
IF “Synchro Strip'” for ease and efliciency
testing. Absolutely no further IF alignment
is neceéssary since the tuner and IF' “Synchro-
Strip’”” come completely pre-wired, tested and
aligned.

This kit is supplied complete with instrug-
tions, components, hardware, speaker, pic-
ture tub mounting brackets, and all tubes
(less kine, wire, and solder). Shipping weight
of this small chassis (17"x14"x4”) is 80 pounds.
Priced to sell for less than $90.00.

SPLICING COMPONENTS

The Buchanan Elec. Products Corp., Hillside,
N. J., announces that their Splice Caps for
“pigtail” splicing of electrical wires are now
available in an improved open-end construc-
tion which considerably facilitates their in-
stallation and inspection.

These new open-end Splice Caps insure that
wire insulation is always flush with the Splice
Cap for maximum circuit protection and that
wires are always inserted to the full depth of
the Splice Cap for maximum joint effieiency.

Only two sizes of Splice Caps are required
for all most frequently used combinations of
two or more wires ranging all the way from
two No. 18 to three No. 8. Quickly applied
snap-on insulators of fixed insulating value
eliminate necessity for taping of joints and
insure against insulation breakdown in service.

The hand operated ‘pres-SURE-tool’” which
installs both sizes of Splice Caps also installs

SPLICE IN ONLY 3 SIMPLE STEPS

NN

| cLose g Cur PUSH ON
TOO0L WIRES INSULATOR,
FOR pres- FLUSH TURN UP RED

SUREcrimp WITH CAP SECURITY RING

]

TERMINATE IN I OPERATION
e )

SIMPLY PLACE “TERMEND " IN TOOL-|
INSERT WIRE & CLOSE TOOU 4

manufacturer’s Termend lugs on all sizes trom
No. 16 to No. 8. This tool features an ex-
clusive four-way ’pres-SURE-crimping’’ action
which insures permanent connections of max-
imum electrical and mechanical efficiency and
is equally effective on solid or stranded or on
combinations of solid and stranded wires,
Weighing just one pound, this tool is only
8 inches in overall length and is provided with
easy-grip handles protected with viny! tubing.
All Splice Caps and Termend Lugs arve fully
approved by both Underwriters’ Laboratories,
Inc. and Canadian Standards Association.

TV ANTENNA DISTRIBUTION SYSTEM

Completeness is the distinguishing char-
acteristic of the new Javex Antenna Distri-
bution Systems just announced by Jawex of
Garland, Texas. Designed to mount flush,
with or without the use of the usual wall
hox, this new product incorporates a 300
Ohm distribution system integral with a wall
plate of conservatively modern design. The

‘units come in Ivory or Brown, complete with

plugs and mounting screws, and are very
moderately priced.

The unique feature that Javex has developed
centers around their surface box design which
eliminates cutting into a wall or using =&
wall box. A 147 lead-in hole is easily cov-
ered by the plate, making for a very neat
and easy installation. Hence, a service man
installing an antenna, can, without any change
can be used on any surface regardless of con-
tour. Tt is listd by Underwriters’ Laboratories,
Incorporated.

in present practice, and with very little ex-
pense, give a complete antenna installation
that the homeowner will appreciate.

If, as in the case of some masonry walls,
a twin lead has to be run on the surface, then
the Javex surface box, being scored and
recessed, will neatly accept the lead-in from
any direction.

Also available are double and triple ar-
rangements for multiple or bi-directional in-
stallations.

HI-LO TV SPIRAL ANTENNA

Unique in design, with its spirval effect as
illustrated, the HI-1.O TV SPIRAL ANTENNA
is being purchased more and more by both
new and old television owners who require an
indoor antenna.

The HI-LO TV Spiral Antenna list price is
only $9.95 and it is manufactured by the
Hi-Lo TV Antenna Corporation of 8540 N.
Ravenswood Avenue, Chicago 13, Illinois.

LADDER STABILIZER

A new ladder stabilizer that makes any
kind of ladder sure footed for greater safety
is now being distributed by Mine Safety Ap-
pliances Company, Pittsburgh, Pa.

The Hydra-Lizer (hydraulic ladder-stabilizer)
is an adjustable steel attachment for the lower
end of straight or extension ladders. It provides
safe footing for ladders in places where the
two legs would not be on the same level, and
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TRADE LIT

A new 107-page pocket-size hand-
book, listing the essential character-
istics of every type of receiving tube
likely to be found in any home re-
ceiver—AM, FM or television, has
been published by the General Electric
Tube Division.

Prepared primarily for the service
technician, the reference contains
ratings and other data essential to
fast, efficient, trouble shooting. Bas-
ing diagrams for each of the 856 dif-
ferent tube types listed, are shown on
the pages with the data.

The electronics engineer, amateur
and experimenter will also find this
book a wvaluable quick-reference for
tubes currently in use.

Included in the new edition of the
handbook are the many receiving
tubes recently announced for use in
television applications; a comprehen-
sive coverage of subminiature tubes;
and a section listing the essential
physical and electrical characteristics
of television picture tubes.

To aid in the proper evaluation of
the information presented in this
handbook, a section entitled ‘“Inter-
pretation of Ratings and Technical
Data” has been included. Following
this section is a chart of Recommend-
ed Types which will provide the serv-
ice technician with a valuable guide
to tubes likely to be found in the
late-model receivers.

Tt was pointed out that the informa-
tion presented in the handbook is
industry-wide in scope, so the in-
clusion of a tube in the publication
does not necessarily imply the avail-
ability of that type from General
Electric. Priced at 35 cents, the book
is available only through General
Electric and Ken-Rad electronic tube
distributors.

* * *

The part electronics will play in
America’s defense economy, and Gen-
eral Electric’s contributions in this
period, are explained in the booklet,
“Blectronics in the Public Interest”
which is based on a recent talk to
foremen at Electronics Park, Syra-
cuse, by Dr. W. R. G. Baker, G-E Vice
President and General Manager of
the company’s Electronics Depart-
ment.

% % %

John F. Rider Publisher, Inc., 480

Canal St., New York, announces an

34

up-to-date supplement to their publi-
cation Radio Operator’s License Q& A
Manual—F.C.C. Element VIII—Ship
Radar Techniques.

Available in a separately bound
booklet, Element VIII employs the
same comprehensive treatment used
in the book. It lists questions, answers,
and valuable follow through discus-
sions, so vital to a complete under-
standing of the answers.

This handy supplement, 574” x 8%",
contains 40 liberally illustrated pages
in 2 heavy durable cover. It is priced
at 78¢, and will be available from the
organization’s distributors.

* * *

Vacuum-Tube  Voltmeters (2nd
Edition), by John F. Rider, published
by John F. Rider Publisher, Inc., 480
Canal St., New York 13, N. Y., is
now available at the organization’s
distributors.

Thoroughly revised and almost
completely rewritten, it is right up
to the minute in its coverage of all
types of vacuum-tube voltmeters
(diode, triode, rectifier-amplifier,
tuned, amplifier-rectifier, slide-back).

Starting with the underlying theory
of the instrument, the text goes on to
discuss design, construction, calibra-
tion, testing, maintenance, and appli-
cations. Of particular value to the
service technician, engineer, and stu-
dent are the step by step procedures
applying the device to many uses, as
explained in the chapter on applica-
tions.

A completely new chapter on d-c
and r-f probes discusses the different
types of probes and what measure-
ments they can make. It also explains
how to adapt the probe to particular
jobs and extend its range.

A chapter is devoted to more than
40 commercial vacuum-tube voltme-
ters. Each is listed by manufacturer
and model number with an accom-
panying schematic and parts values.

A comparison tabulation of oper-
ating characteristics of all the models
discussed enables the user to have at
his finger tips such information as
cireuit type, input impedance for a.c.
and d.c., frequency response, accuracy
on a.c. and d.c., voltage range and
number of ranges for a.c. and d.c.,
ability to measure resistance, and
special featuves of each particular
model.

RADIO-TELEVISION SERVICE DEALER @
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Review questions at the end of each
chapter enable the reader to check
his knowledge of the subject discussed.
An extensive bibliography of more
than 200 listings permits him to fur-
ther investigate particular topics. The
complete index pinpoints all phases
of the subject.

Vacuum-Tube Voltmeter (2nd Edi-
tion) contains 432 pages and 215 il-
lustrations in a cloth binding (514" x
814”). It is priced at $4.50.

* * *®

A new “I1951 Tube Movement and
Inventory Guide” for the radio serv-
ice dealer has been announced by the
BCA Tube Department. The 16-page
book, in chart form, is designed as a
year-round master control covering
more than 400 receiving tubes and
kinescopes.

Through a simplified record-keep-
ing system, the new RCA Guide pro-
vides the dealer with at-a-glance con-
trol of his electron-tube stocks, and
enables him to maintain balanced in-
ventories with a minimum of book-
keeping.

The new “1951 Tube Movement and
Inventory Guide” is now available
from RCA Tube and Parts distribu-
tors.

* * *

Bulletin 750, four pages:~Describes
manufacturers’ improved line of Un-
derwriters’ approved “pres-SURE-
connectors” for solderless splicing and
terminating of electrical wires. Con-
tains detailed descriptive data, in-
stallation instructions and ordering
information. Write Buchanan Elec-
trical Products Corp., Hillside, New
Jersey.

* * *

A new Du Mont Teletron Catalog
is now being offered to the trade by
the Cathode-ray Tube Division of Al-
len B. Du Mont Laboratories, Inc.,
750 Bloomfield Avenue, Clifton, N. J.
This latest picture tube literature
lists the latest types, including the
30-inch Teletron, Type 30BP4. Com-
prehensive technical information is
given for the various Teletron Types
with complete data on the two new
electrostatic-focus types 17FP4 and
20GP4.

This 12-page publication also pro-
vides complete ion-trap-adjustment

[Continued on page 39]
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FTHE MOST COMPLETE

LINE OF FUSES
FOR THE ‘

Tud

® RADIO
® TELEVISION
¢ RADAR
® INSTRUMENTS
¢ CONTROLS
@ AVIONICS

Whatever your needs in electrical
protection there’s a Buss fuse made to fit.

Send for Bulletin SFB—showing full
line of fuses and fuse mountings.

fze e

WHY IT IS MORE PROFITABLE FOR YOU TO
USE BUSS FUSES FOR SALES AND SERVICE

A customer instantly recognizes quality when he

" sees Buss fuses. Millions of Buss house fuses, in-
dustrial fuses and fuses for the automotive trade have
firmly established in his mind the unusual merits of

Buss fuses. The Buss reputation for quality means sales easier

to make and with never a “comeback.”

And in service work when you install Buss fuses and some-
thing goes wrong you and your customer both know you
can depend on the fuse to clear the circuit. Each individual
Buss fuse is tested in an electric circuit before it leaves the
factory to make sure it will operate properly.

Beware of “off brand” fuses — they may blow when nothing
is wrong, causing trouble and delay .". . or they may not
blow quick enough to protect. Why take a chance? The
smallest trouble that results may cause you to lose a customer’s
good will. Be safe, furnish only Buss fuses — the trade mark

i'mown everywhere as standing for the highest quality in
uses.

RADIO-TELEVISION SERVICE DEALER e JULY, 195

A complete line of fuses made to dimensions smaller than
National Electrical Code fuses.

These fuses are SPACE SAVERS.

They are particularly well suited to the protection of
instruments, radios, television and clectronic equipment of
all kinds, aircraft, automobiles, coin-operated devices and
any apparatus where space for the protective device is at
a premium,

Fuses of the Dual-Element, Renewable and One-Time
type are available.

Companion lines for FUSETRON and BUSS small
dimension fuses are BUSS Fuse Clips, Blocks and Fuse
Holders. They are made in many types and sizes to make
it easy to select the fuse and fuse-mounting needed togive
the required protection.

For full information ask for the BUSS Bulfetin on
Small Dimension Fuses and Fuse Holders — Form SFB.

USE THIS COUPON — ez att the faces

Bussmann Mfg. Co., University at Jefferson

_ #D-751
St. Louis 7, Mo. (Division McGraw Electric Co.)

Please send me Bulletin SFB containing complete facts on
Buss Small Dimension Fuses.

Name — L e
§ Title. e e S S —
' Company — .
i Address b
City—— - — = _State _ —

e SR
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ESSE Electronic Bargains-ALL BRAND NEW

WIRE-WOUND POWER RESISTORS

Listed below is an assortment of most any wattage or value of poswer
resistor desired. This merchandise is all top quolity, nationally advertised
brand. Not war surplus but fresh manufacturer’s surplus, obtained from
local manufacturer. We guarantee satisfaciion or money back. Don’t
let the low price influence your judgment of quality. We purchased a
half-million dollar inventory of resistors to bring you these prices. The
manufacturer’s name is still on the merchandise; however, we cannot
advertise under this name.

10 WATT . 20¢ each

1AV - 1 ohm adj. 1HJ - 2000 ohm
1HJ - 2 e 1AV - 2250 r adj.
1HJ - 3 ” 180T - 3000 o
1HJ - 4 " 1AV - 3000 i adj.
1AV - 5 ” adj. 1AV - 3500 ” ”
1HJ - 7.5 " 1HJ - 3500 o
1HJ - i2 > 1AV - 6000 o ”
1AV - 15 ’ adj. 1HJ - 6000 "
1HJ 20 ” 1HJ - 7000 ’
1HJ - 50 ” 1AV - 7500 ” adj.
1AV - 75 i 1HY - 8000 ”
1HJ - 150 by 1AV - 9000 ” adj.
1AV - 150 PV adj. 1HJ - 10000 o
1HJ - 200 i 1HJ - 11000 ’
1AV - 250 o3 1HJ - 12500 %
500 2 1HJ - 13500 i
1HJ - 700 0 1HJ - 15000 "
1HJ - 750 i 1HJ - 16000 ’
1AV - 800 4y 1HJ - 25000 ”
1HJ - 1000 i 1HJ - 30000 i
1HJ - 1100 L 1HJ - 35000 ”
1HJ - 1500 ” 1HI - 45000 '
25¢ each
3 ohm 2AV - 2000 ohm adj.
Z2AV - 5 ’ ad]. 2HJ - 2250 ”
2AV - 10 ” ’ 2500 r
2HJY - 25 2 2HT - 2750 ”
2AV - 50 - adj. 2HJ - 5000 ”
2AV - 75 P o 2AV - 6000 . adj.
2HT - 150 ’ 2AV - 7500 & L
2AV - 150 ” adj. SAV - 12000 ” "
2AV - 200 ” ' 2HJ - 12500 R
2HJ - 750 i 2AV - 15000 ” adj.
2HJ - 1500 2 2AV - 20000 & i
24AV - 1500 e adj. 2HJ - 50000 "

30c each

SAV E S5 ohm adj. S5AV = 2000 ohm adj.
SHJ S 50 £’ SHJ = 10000 ’?
5AV - 100 *r ad). 5AV = 10000 't ad).
5HJ o] 750 ’ SHJ o 15000 ’
5AV - 1000 ’ adi. S5HJ & 30000 ”
SHJ = 1500 " SHJ 3 40000 ’
5AV - 1500 7t adj. SHJ 50000 ”
SHJ 3 2000 " 5AV E 75000 "

8OWATT . 7 5¢c each

BAV S 15 ohm adj. 8AV - 2500 ohm adj.
8AV ) 25 ” i 8AV < 3500 ! ’
BAV = 50 - " 8AV = 7500 ’ ’
8AV = 100 . ‘- BAV = 15000 ” ’
8AV - 250 ” " 8AV o 20000 ’ .
8AV - 300 v ‘S 8AV - 25000 i "
8AV E 500 - i 8AV = 30000 ” "
8AV - 750 % ” 8AV S 40000 v i
8AV - 1000 o . 8AV - 60000 ” s
8AV - 1500 v ” 8AV - 15000 i "
8AV E 2000 " " 8AV - 80000 o i
100 WATY . $1.00 each
10HJ i 75 ohm 10AV 3 10000 ohm adj,
10HJ 3 150 » 10HJ o) 10000 - r
10HJ F 1000 "X 10AV - 20000 o "
10AV - 1000 't ad). 10HJ ] 20000 "
10HJ S 2000 " 10HJ e 25000 "
10AV = 3000 o ad). 101 o 30000 -
10AV - 4000 v 4 10HJ o 40000 -
10AV = 7500 " ’” 10HJ © 75000 .
200WATT. ... $1.25 each
20HJ o 500 ohm 20HJ o 3000 chm
20HJ o 750 " 20HJ o 5000 "
20HJ - 100 " 20HJ - 7500 o
20AV o 2000 o wd) 20HJ o 10000 4
20HJ - 2000 . 20HJ = 20000 "
20HJ E 2500 -

An additional discount will be allowed of 25% on all orders of 100
or more of the avove listed resistors.

POTENTIOMETERS

20 c¢hm Rheostat, 15~ dla., 3/%” shaft length. . 55 =510 og- o o o 25¢
100 ohm 1L2” dia. screwdriver adj.......... ... B PR [P . 2S¢
1000 ohm 134~ dia. 3/4&” shaft length. ... .. . . o opgq e L. .. .28¢
1000 ohm 15 /16~ dia. screwdriver adj...... 9ocasb00000800o0 . . 25¢
5000 ohm with switch, 1v4” dia. 5/16” shaft length. ... . .. 5 . .35¢
10,000 ohm, 15/16” dia. screwdriver adj.. .... ... . ... .. Co. .. .25
75,000 chm 1v4” dia. 27 shaft length. . e R . .25¢
100,000 ohm 1-1,16~” d. 1”7 shaft length. .. .. .. .. . Moo oo 25¢
500,000 ohm, 1-83/32" disa. 9 /16" shaft length. .. .. ... .. 5 .. 258
1 Megohm 15/16” dia. 9/16” shaft length . - B oo 2D
2 Megohm 1-1/16” dia. 13/16” shaft length. . . .. ... g . .25¢
2 Megohm 15,167 dia. screwdriver adj.......... ... . . Put .. .25¢
2 Megohm with switch, 15 /167 dia. 9/16” shaft length 35¢

2 Megohm tapped 400,000 ohm, with switeh, 1-3 /33" dia. 17 sha}t- lhe-ngt.h‘ 40¢

DUAL POTENTIOMETERS

3000 ohm each section, 11%” dia. 27 shaft length........... .. .35¢
25,000 ohm eacin section, 154&~” dia. 5/16” shaft length. R 15 35¢

CONDENSERS

FP type 30 mfd.-15 mid 450 V.

15 mfd.-350 V . — . 3 . .75¢
4  mfd.- 25 V. )
-FP type 30 mfd. 450 V... . .. o . O - R 4s¢
FP type 20 mfd. -20 mfd. 400 V.. .. . .. . . ... . .. .60¢
FP type 30 mfdd. 150 V..... ... ... . .. o N IERCEREE 3s¢
FP type 20 mfd. -20 mfd. -20 mfd. 25 V.. .. ... ... . . . . 25¢
FP type 1000 mfd. 25 V..... ... .. ... ... ... . 60¢
PAPER CONDENSERS
.14 mfd. 50 V. ... 03¢
10 % 60 V. ..o 10¢
.002 v 100 V. miniature. . ... ... .. 05¢c
.5 " 100 V. ... Ry . B 05¢
.5 Oy 120 "W, o mme e e . o DO 10¢
.5 o 150 v. . 10¢
1 22 200 V. Lo 1Q0c¢
035 i 400 V. ... 15¢
.05 o 400 V.o oo 15¢
.25 " 400 V.o 15¢
.1 ” 400 V. oL 15¢
5 K 400 v, 0L 20¢
PT-621 001 ’ 600 V. ... 18¢
005 " 600 V. .. 15¢
005 ! 600 V. . 10c¢
TP-410 .01 e 600 V. .. 18¢
Tr-412 02 F 600 v. ... 18¢c
TP-415 .03 1 8OO V. 18¢
05 ' 600 V. L 15¢c
1 i 600 V. L 30¢
.0018 800 V. ... 10c¢c
.0035 1000 V. 10¢
.001 o 1000 v. ... R 1
81 & 1500 V. . ... . 20c¢

PAPER ELECTROLYTIC CONDENSERS

40-40 mfd. 150 V. ... ... 45¢ ea. $35.00 per 100
S mfd. 50 V. ..o 15c¢ ea. $10.00 per 100
20 mfd. 250 V. ... .. ... . .. .....30c ea. $20.00 per 100

30 mfd. 250 V. ... . . .. C.. .. .....30¢ ea.

MICA CONDENSERS

Assortment of 100 various mica condensers such as .0025—1250 V.; .02
—600 V.: .006—600 V.; .002—750 V.: .002—600 V.; 2200 mmfd.:
780 mmfd.; 56 mmfd.; 1500 mmfd. and other useful micas ... ... $3.95

Assortment of 100

BATHTUB CONDENSERS

Assortment of 25 bathtub condensers consisting of values such as .3— 50 V.;
2x.1—600 V.; .1-—1000 V 3X.1~—400 V.; 2x.5—400 V.; 2x.125—
400 V,; .5—600 V.; .8—100 V.; 4 mfd. 50 V. and .01—100 V.
Assortment of 25 .

MOTOR STARTING CAPACITORS

CHOICE 35¢ EA.

Here’s a chance to stock practically a full line of motor starting capacitors
at very little money. Stock is clean and fresh, guaranteed quality merchandise.
Application: These capacitors are for use in starting AC capacitor type motors
and repiacement wherever motor capacitors are used.

ROUND TYPE

$20.00 per 100

Catalog No. mid. Volts AC. Size (Dia. x L.
MSU121 26 110 138 x 234”7
MSU122 32 110 138 x 2347
RECTANGULAR TYPE

Catalog No. mid. Volts AcC. Size (W. x L., x HJ
MSG220 32 110 2 x 332 x 312"
MSG221 53 110 2 x 3L2 x 314~
MSr224 86 110 14 x 4% x 4V~
MSF227 108 110 14 x 4V2 x 41%”7
MSF229 124 110 1V4 X 4Va x 44"
MSG230 1435 110 2 X 3L2 x 314~
MSG231 161 110 1% x 4V4 x 4147
NSF232 161 110 2 x 3V: x 3Va”
MSG250 26 220 = x 3V% x 3Ve”
MSG251 32 220 114 x 4V2 x 44"
MSEF252 32 220 2 X 3%%2 x 3la”
MSG253 43 220 2 X 3V2 x 314"

RADIO-TELEYISION SERYICE DEALER @
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"NOW s the time to buy-ALL BRAND NEW VALUES

—

RADIO RECEIVING TUBES
> i . . .
Below are listed types of tubes presently in stock. All nationally advertised,
ona Q ° 0 0
unconditionally guaranteed. Price 50%, off current list. Quantity purchasers
write for additional discounts.
0Y4 2X2 /879 6C5GT 6SK7GT 12AT6 25A(:', .?’7
0Z4 3A4 6C6 GSL7GT 12AU7 25L6GT 59
1X4A 3B7 6C8G 6817 12BA7 26 70L7GT
1A3 3D6 6CB6 6SU7GT 12BE6 27 26
1A5GT 3Q4 60DC 6UBG 12BF6 30 77
] 1B4 3Q5 6D8 6UBGT 12C8 31 78
& = 1B5 384 S6F5GT 6U7GT 1283GT 32L7GT 79 b
{ 1C5GT 3v4 6F8G 8V6-G/GY- 1246 35 80
g Dual  with cloth covered headband. 1C6 5R4GY 6G6G /GY /& 12J5GT 35 /51 84 /6Z4
@ Trimm Rex type low Z. Braud 1D8 574 6H6GT /G 6V71G 12J7GT 3585 84
B new. ... .aaaeaen .$r.18 1F4 5WA4GT 6J5GT GWT 12K7GT 35C5 89
1G6GT /G 6A3 6J6 GX4 12K8 34 111’7Z3
1H5 6A4 6J8GT GX5GT 128F7 36 \,R150
METERS 1J6G 6AG 6KGGT 6Y6 1201 /7E5 37 VR105
1J6GT B6AC5GT 6K7 6Y7G I%S(B:GT ;;A iggfl
\ - 1 1L4 6AC7 6L6G 6ZY5-G 128C7
0-40 V. Host and O 1LC5 6AKS GLTG 7A4 12SF5GT 39744 874
30 Amp Hoyt 3” round 1N5 GALS 6N7G 7C4 12S¥7 40 9001
panel meters, brand 1R4 6AQ5 G6P5GT 7C5 12SH7 43 9002
Choi 1.50 ea 1RS5 6ATE6 6Q6GT 7Cc7 12817 45 9003
e GIEED B : 1S5 6AUG 6S7G 7E6 12SN7GT 46 9004
1TS 6AVE 6S8GT 7TE7 12AQ7GT 48 0005
CO-AXIAL CABLE 1TV 6B8G 6SATGT 7THT 1273 50A5 9006
1Us 6BA6 6SD7GT 737 14(}%{”77 .)5%05
S 1v 6BA7 B8SF5GT (%4 14 §
TUBE SOCKET 2A4G 6BES6 6SF7 TN7 IQT 55}3
; 3 2A6 6BG6G 6SH7 12A6 19T8
4 S 247 6C4 6537 12A8GT 22 56
axial transmission
line, Ideal for noise-
free TV lead-in and
transmitter antenna
transmission line, - -
e per 100 ft TRANSMITTING TUBES OUTPUT TRANSFORMER . ..... 39t o YEL
RG-29 /U 53.5 ohm......$ 5.00 8524 826 For 12,000 ohm plate to B+ single =
RG-8/0 52 ohm........ 12.95 820t =N ended 7B5 or cquivalnt at 10 Ma. <
RG-7/U 90-105 ohm.... 12.95 316A 87A Sec. 200 ohm headset at 50 Milliwatts RED BLK-YEL
No Jength less than 100 ft. sold. level RN
304TL 813 evel. . =
| 211 10Y Dimensions: 1-5/16"x1%1%"x1-13 /167. BLUE-YEL SEC. ek
i WIRE 860 1625 Vacuum impregnated with varnish. S
! ; i - K _ : Wire lead lengths 332" to L2~ strip- =
g(r)n(l)s f;stsalélitngl‘zueconmclt?ro ?wisl‘u?d, Ericet upon reducst. ped and tinned. SCHEMATIC BLK
i Dplastic covered, weather resistant.
| Wire used for telephone, intercom, cte. e = 9G1006—BRAND NEW 39
i ,000 it. metal “ecl....$29.75 - g @
.22 metl_ 2P et AR-1 ARGON BULB 8
WILLARD BATTERY Lots of 100 ........ isc
Re-Chargeable 2 Volt storage battery ~ 2¥2 Watt Argon lamp, use- VIBRATOR POWER TRANSFORMER
used in many portable radios and ful for nite hall lights. RF ?{lan{ufactuyfd for T}IIarvey-Wens for use In air- o
e ner hoes. “Shiped” drf-charged,  indieator or AC-DC indicator. metehandise,  Dimensions. 2567 x 267 5 2.3/ 167 € e
Size 4”7 x 3”7 x 5-1/167. Shipping PRICE . . ... 1S5¢ Secondary consists of 3320 turns No. 34 wire e @ 8
wgt., 4 Ibs. ... $1.39 center tapped. Primary 6 V. consists of 54 turns « 2 4 I
In lots of 100 ...... 10¢ No. 16 or larger center tapped. Pri. 12 V. consists
of 126 turns No. 20 or larger center tapper. Core e
ASSORTMENT OF 17 stack with electrostatic shield “between windings. A
WIIt deliver 300 V. 65 Ma. with 4.6 Amp. at 6 3 Q
‘IFF TRANSFORMERS KIT-LUMINOUS PAINT V. input, or 1.8 Amp. at 12 V. input. ] 5
} 12 for $1.9S Contains pigment, vehicle, thinner, top- E: 2 :
ins coat, primer. For painting dlal faces & ]
gzsgr;m%ct 2%"5“?1 %g%sMchF" switches, etc. for easy location in dark. E-807S—1 12 V. .. .....49¢c ea. | >
. N o . L
transformers, all new, useable. Many ened room. Price per kit ...... $1.95
from nationally advertised currently
manufactured receiver stock list. MODULATION AND OUTPUT TRANSFORMER 500
1 BUSS 3AG 10 Amp. FUSES Transceiver transformer originally manufuctured for
| $1.95 per 100. Harvey-Wells aireraft transceivers.
; RADIO KNOBS Notes: Pri. 10,000 oluns P-P, push-pull 7C5’s or
ASSORTMENT MISC. RADIO HARD- equiv. 79 Ma.
[ Assortment of 25........ $1.39 WARE. 5 Ib. package $1.49 Freq. 300-3000 CPsS. 2 o )
I All useful wood, bakelite and lucite : g FERRESt Rk ’ Sec. 1-—6000 ohm 50 Ma. DC modulation wind. & 8 2
radio knobs, both plain and pointer Sec. 2—200 ohun .5 Watt Jevel tapped at 3.2 ohm  ©
type. Assortment diameters. All 3 Wutt level. Used in 3 modes of operation:
have 14’" shaft dia. TUBE SOCKETS 1. Pri. 2—7C5’s Sec. 1 6000 ohm lead Sec. 2 o=y
fi 1.3 open. P
Aok g prong geramic }0'{”5 ------ :gc ea. ; 2. Pri. 2—7C5's Scc. 1 open Sce. 2 3.2 ohm 3 5 g
prong Ceramic lo-loss. .. ...310¢ ea. 0ad. I o
[ DRY DiSC RECTIFIERS *QOctal Ceramic lo-loss. ... ....10¢ ea. 3. Pri. 2—7C5’s Sec. 1 open Sec. 2 200 ohm @
6 V. 7.5 amps BL copper sulphide *Qctal Black Composition . .. 0S¢ ea. 10ad.
T L. ....$3.75 Octgl ngf_ar. = B oElC o . ..10¢ ea. Transformer vacuum impregnuted with varnisk
IS48C7 Rectifier, 24 V. output 8 7-pin miniature. .. ....... .10¢ ea. Dimensions: 2-13/16” x 154" x 134"
amps; input 36 V........ $9.75 ACOTTU .t 30¢ ea. Wire leads approx. 4-6” long.
@ spsT CH TOGGLE SWITCH, 3 *No mounting rings. 9D1003—BRAND NEW
amp. 250 V. ... 28¢ c

Additional discount of 409 for «quanti-
BC-2 BIAS CELLS, packaged 10 for ties of 100 or more of any above types.
50¢

e —

L
JACK BOX BC-366
AN-80 CITIZENS
1 " ] i ESSE’'S GUARANTEE TYPEVIIISYNCRO-MOTOR
Contains 2-pole 5 BAND ANTENNA
position switeh, Sel 465 W

1t not satisfied with any equipment elsyn type motor made to operate Me. Antenna  designed to he
Bheostat. 2 phone on 50 V. 60 cyele AC. Ideal for used with BC-645. Use on roof-lop
jacks, ete. In alu- purchased from Us—you pay trans- TV beamn direction indicators and of ecar. Rublber gasket for mobile
minum case 314" x f rotaters. Manufactured by Dichl Mfg. mount included. Made to malch RG-
. ol 4347 x 2147 Brand pt{rta"ﬂon both  ways and return Co.  Moisture-proofed canned and 8U cable. 544" element. Length
5 within 5 days for cheerful refund. boxed. overall 8v%”. Packed 2 per ecarton.
.- ey || BEW 39: PRICE - $7.50 ea. PRICE - $ .39 sach antenna.
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Cash with orders for prompt delivery.
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Ir SOMEONE IN YOUR FAMILY HAD CANCER, you would do anything . .
thing that would help. And today there is so much that you can do
Tens of thousands of families just like yours meet cancer every year and

. every-
to help.

triumph over it. But we are still losing too many men and women we love.

Doctors can now cure half of those who develop
cancer if the disease js diagnosed in its early
stages. Yet'in 1950 some 210,000 families lost a
father, a mother»or a child to cancer. Many of
them—probably 70,000—could have been cured.
To save more lives, we all must help.

Your gift to the Cancer Crusade will help guard
your family by providing more research, more

&

ERIC

CANCE

life-saving education, more training for scien-
tists and physicians, more equipment, moreserv-
ices for those alrcady striken with the disease.

Cancer is man’s worst enemy. Striking back at
cancer costs money. Any contribution is wel-
come but, the fight against this major threat
deserves major support: dollars—tens—twentics

—hundreds of dollars. Will you help?
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RADE LIT

[from page 34]

directions for all Du Mont Teletrons,
and basing details for both electro-
static-focus and magnetic-focus types.

Permo, Incorporated, manufacturers
of Fidelitone Conventional and Spe-
cial Type Phonograph Needles an-
nounces their new catalog sheet,

“Fidelitone Phonograph and Needle

Facts” which supply the positive, cor-
rect answer to the oft-repeated ques-
tion “What phonograph mneedle is
used in which set?” Permo supplies
the model, changer and cartridge
numbers.

The radical change from a standard
open chuck for one conventional type
of needle to special sizes and types of
chucks for special type needles im-
poses new problems for the trade and
public. Permo, therefore, supplies tools,
nuts, washers and other accessories
(when and as required)) and instrue-
tions for easy home installation of
Fidelitone Special Type Needles.

Free copies of “Fidelitone Phono-
graph and Needle Facts” will be avail-
able at Permo’s Exhibit (Booth 48)
at the Palmer House, Chicago, July
16th through July 19th.

* * *

Television Antennas (2nd Edition),
Howard W. Sams & Co., Inc., pub-
lishers. This revised Edition has been
brought up-to-date to help the TV
service technician keep abreast of the
rapidly expanding TV installation
and service problem.

Chapter headings include: Receiv-
ing Antenna Principles, Antenna
Construction, Commercial Antenna
Installation, and Common Installa-
tion Problems (Trouble Shooting).

The book is paper bound, contains
174 illustrations, and is priced at
$2.00.

A new and interesting brochure,
“Metallized-Paper Capacitors,” is an-
nounced by the Aerovox Corp., New
Bedford, Mass. The contents include:
Early History (Chapter 1), Manufac-
turing Process (Chapter IT), Charac-
teristics of Metallized-Paper Capaci-
tors (Chapter IIl), P83Z “Micro-
miniature,” and Applications (Chap-
ter IV).

For the most part the material con-
tained in this brochure is based on
papers and discussions presented at
recent symposiums on metallized-pa-
per capacitors,

* * *

“Rapid TV  Trouble Shooting
Method” by H. G, Cisin. Published
by H. G. Cisin, 200 Clinton Street,
Brooklyn 2, N. Y. Price $1.00

This book shows the television serv-
iceman how to locate the causes of
TV troubles with speed and efficiency
by means of a novel method originated
by the author after many years of
practical trouble shooting with elec-
tronic apparatus.

Television troubles are located in
this method by means of three basic
steps. No. I consists of recognition of
the nature of the trouble through the

utilization of tabulated trouble symp-
toms, Approximately 85 picture trou-
ble symptoms are listed alphabetically,
each being given a separate Code
number. In like manner, 58 distine-
tive raster troubles and 17 sound
troubles are listed and coded. By con-
sulting these lists and combining the
code numbers, a Code Destgnation is
obtained which is the Key which tells
in which of the eleven sections of the
television set, the trouble will be
found.

Step No. 2 involves the application
of one or more of 13 Special Checks

ONE- JORALEMON 'ST.
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w2 TELE-MATIC &ee FILTER KIT

SIMPLE!- SPEEDY! - EFFICIENT!

© Eliminates antenna-fed interference O Covers full-range — both LF. and RF,
€ No more guess work regarding “interference source” € No loss of signal’
© Sharper steadier pictures € No service recalls s
(7] Any filter in kit replaceable separately

BROOKLYN 2, N. Y.
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Insure BETTER Television Service to Your

Customers! . ...

The economical quality line for replacement. Industrial Condenser Corp.,
manufacturers of Capacitors exclusively brings you highest quality for
the particular requirements of Television at exceptionally attractive
prices! Speclal Capacitors are Pyroteen impregnated for low power
factor, high insluation resistance, high operating temperatures. Oil,
Pyroteen, Wax and Electrolytic Capacitors. Finest materials throughout.

Ask Your Jobber for our Attractive Prices Today!

Or write for Bulletin 1095. Industriel makes quality Capacitors for
Television, Radio, every electronic and industrial application—all types.

Dedigred

HIGH VOLTAGE AND
ELECTROLYTIC TUBULAR |

TELEVISION
CAPACI

Especially Engineered for Television Circuits by
INDUSTRIAL CONDENSER CORP.

TORS

INDUSTRI

3243 N. CALIFOR

Send for Complete Catalog

AL CONDENSER CORP.

NIA AVENUE
Sales offices in principal citles.

Modern plant built by Industrial Con-
denser Corp., for .manufacture of
Capacitors only.

CHICAGO 18, ILLINOIS

I
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forward magazines sent to a wrong destination unless
you pay additional postage. We cannot duplicate copies
sent to your old residence.
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in preparing for them.
in the March issue.)
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For many years CQ has served radio amateurs and
communication men throughout the world. Its ar-
ticles are a constant reading necessity for all men
in the radio profession.

Enter your subscription to CQ NOW |
Regular Subscription rates:
1 Year $3.00

in U. S., U. S. Possessions, Canada and countries in the
Pan American union. All others $4.00 per year.
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67 W. 44 St., New York 18, N. Y.

Sirs: Here is my [ check [or [J money order) for $. .. . . for . . years
subscription to CQ.

UST for every
CQ is a monthly publication for Radio Amateurs,
Technicians, Engineers, and Communications per.
sonnel. As radio-television servicemen you will be
interested in knowing that the FCC has recently
initiated both Novice and Technician Class licenses
for radio amateurs. Since these licenses are easily
obtained, many of you will undoubtedly be interested
(These are discussed fully

2 Years $5.00

to be applied only to the particular
section of the receiver known to con-
tain the defect. Very often, it is pos-
sible by means of this step, to com-
plete the TV servicing job in a mat-
ter of minutes instead of hours. How-
ever, many TV troubles are more in-
tricate, in some instances arising
from two or even more separate si-
multaneous faults. Steps No. 3 pro-
vides detailed instructions for effi-
ciently and rapidly locating such
faults. This step shows how to analyze,
sub-classify and diagnose the trouble,
so that the serviceman can track
down the faulty components without
resorting to out-of-date methods.
Step-by-Step rapid checks are de-
scribed for locating over 114 different
types of TV troubles. This book also
contains  over 69 valuable Rapid
Checks, including various types of
overall Alignment checks. Over 95
waveform illustrations are included
in the Rapid Check section.

Sylvania Eleciric has announced a
new vest pocket T'V Tube Selector
listing more than 100 TV picture
tube types, and indexing them as to
round or rectangular shape; metal or
glass construction; clear, grey, alu-
minized or frosted face plates; and
présence or absence of external con-
ductive coating. The selector was pre-
pared particularly for the convenience
of television servicemen and dealers.

The TV tube guides are supplied
by Authorized Sylvania Tube Distri-
butors as a free service item for use
by dealers and TV servicemen. It was
designed to give them a quick indica-
tion of the differences between similar
tube types having different suffix let-
ters, such as, 19AP4, 19AP4A,
19AP4B, ete.

E R

Hytron Radio and Electronics
Corp., Salem, Mass., makes available
a catalog sheet describing its line of
servicing aids for the radio-TV tech-
nician. Listed on this sheet are: The
Auto Radio Tool, The Pen Straighter,
The Tube Stacker, The Soldering
Aid, The Tube Lifter, and The Tube
Tapper.

L 3

The Astatic Corporation, Conneaut,
Ohio, has just published a new Phono-
Graph Cartridge Directory and Re-
placement Guide. Printed on heavy
stock to withstand repeated usage, the
directory has a complete listing of
cartridge models of all major cartridge
manufacturers. Cartridges made by
Astatic competitors are listed alpha-
betically and numerically, and the
recommended Astatic replacement for

40
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each 1s indicated.

The new Phonograph Cartridge -
rectory and Replacement Guide in-
cludes illustrations of all Astatic
Cartridges and Needles, together with
complete performance data on each,l
Another section carries a listing also‘
in table form for easy, quick refer-|
ence, of discontinued Astatic Cart-|
ridges and the proper, current rveplace- |
ments for them.

Available in quantities, the new |
directory may be obtained by writing |
The Astatic Corporation, Conneaut, |
Ohio, specifying form No. S-168.

The Halldorson Company,
Ravenswood Avenue, Chicago 40, has
recently brought out a new catalog
#19. It lists a complete line of Radio|
and Television transformers. Many
items are listed therein that are of

4500 |

interest to a wide range of industries. |

Among such items are Isolation, Step- |
down, filament and voltage-regulating
transformers. A copy may be had on
request.

TRADE FLASHES

[from page 12]

trairing in Du Mont sets will be given
all students and there will be a num-
ber of elective courses in special sub-
jects. Students may take any or all
of the elective courses which will in-
clude adjustment procedures, align-
ment principles and practices, and
Inputuner, receiver and installation
troubleshooting practices and pro-
cedures.

Students attending the school will
come from all Southwestern, North-
western and Pacific Coast areas now
serviced by television.

Mr. Schulman emphasized that the
courses should not be confused with
the 450 Du Mont service clinies now |
being held throughout the country.
The De Mont school, he pointed out,
will give practical courses im which
‘students will actually handle Telesets
and test equipment. The service elin-
jes, Schulman said, are composed of
various types of lectures.

Aerovosx Acquires Subsidiary

Aerovox Corporation of New Bed-
ford, Mass, announces through its
president, W. Myron Owen, its ac-|
quisition of Wilkor Products, Incl,’
of Cleveland, O. Organized in 1945,
the latter company manufacturersl
precision resistors of ecritical value
to the present rearmament programl
as well as to instrument and preci- |
sion equipment manufacturers. Under
license from Western Electric, Wilkor}

RADIO-TELEVISION SERVICE DEALER © JULY, 195|
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the NEW

two-needle, three-speed

replacement

cartridge . ..

model

AX

The 78 RPM

replacement cartridge
A\ P 74
/2atlorid
model WS

The model WS

Here’s the cartri fge that replaces
more thap 100 different types for 78
RPWM records. Lt can be wnstalled

on apv 34" standard RMA touve

arm. The one cartridge develops
cither 144 volts or 4 volts at 3§ ounce
trackivg pressure. The Modet WS

is furnished eomnplete with rest button.
teriginsl clips, extra needle serews

a factory-tested, osmiui-tpped
removahle needle and tnstructions

for iustalling. The Dri-Seal protected
crvatal and the exclusive Dri-Pack
container agsure a cactxidge alwaya
ready to deliver peak performance.

The model Ax

Replaces 909, of today’s two-needle,
three-speed cartridges. Tt is a
complete unit, including twist
mechanigm, cartridge, needles and
inglructions for installing in any
standard 157 mounting. Model AX
twist mechanism is easily removed
when cartridge is 1o be installed in
tone arms in which snclhi mechanism
is an integral part. Double-protected
against moisture by the Dri-Seal
crystal and Dri-Pack packaging.
This one two-needle, three-gpeed
replacement cartridge ends the need

for replacement charts and big
inventories.

Featheride cortridges are made by
Webster Lilectric Campany, Racine
Wisconsin. Fstublished 1909

Write for descriptive folder to
Webster Electric Company, Racine,
Wisconsin. Established 1909.
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Insure BETTER Television Service to Your
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HIGH VOLTAGE AND
ELECTROLYTIC TUBULAR

TELEVISION
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Especially Engineecred for Television Circuits by
INDUSTRIAL. CONDENSER CORP.

The economical quality line for replacement. Industrial Condenser Corp.,
manufacturers of Capacitors exclusively brings you highest quality for
the partleular requirements of Television at exceptionally attractive
prices! Special Capacitors are Pyroteen impregnated for low power
factor, high Insluation resistance, high operating 'temperatures. Oil,
Pyroteen, Wax and Electrolytic Capacitors. Finest materials throughout.

Ask Your Jobber for our Attractive Prices Today!

Or write for Bulletin 1095. Industrial makes quality Capacitors for
Television, Radlo, every electronie and industrial application—all types.

Send for Complete Catalog

INDUSTRIAL CONDENSER CORP.

3243 N. CALIFORNIA AVENUE CHICAGO 18, ILLINOIS
. Sales- offices in prinecipal cities.

Modern plant built by Industrial Con-
denser Corp., for .manufacture of
Capacitors only,

Subscribers to SERVICE DEALER should notify our
Circulation Dept. &t least 5 weeks in advance regarding
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sent to your old residence.
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sonnel. As radio-television servicemen you will be
interested in knowing that the FCC has recently
initiated both Novice and Technician Class licenses
for radio amateurs. Since these licenses are easily
obtained, many of you will undoubtedly be interested
in preparing for them. (These are discussed fully
in the March issue.)
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communication men throughout the world. Its ar-
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to be applied only to the particular
section of the receiver known to con-
tain the defect. Very often, it is pos-
sible by means of this step, to com-
plete the TV servicing job in a mat-
ter of minutes instead of Lhours. How-
ever, many TV troubles are more in-
tricate, in some instances arising
from two or even more separate si-
multaneous faults. Steps No. 3 pro-
vides detailed instructions for effi-
ciently and rapidly locating such
faults. This step shows how to analyze,
sub-classify and diagnose the trouble,
so that the serviceman can track
down the faulty components without
resorting to out-of-date methods.
Step-by-Step rapid checks are de-
scribed for locating over 114 different
types of TV troubles. This book also
contains over 69 valuable Rapid
Checks, including various types of
overall Alignment checks. Over 25
waveform illustrations are included
in the Rapid Check section.

Sylvania Electric has announced a
new vest pocket 7'V Twube Selector
listing more than 100 TV picture
tube types, and indexing them as to
round or rectangular shape; metal or
glass construction; clear, grey, alu-
minized or frosted face plates; and
présence or absence of external con-
ductive coating. The selector was pre-
pared particularly for the convenience
of television servicemen and dealers.

The TV tube guides are supplied
by Auwthorized Sylvania Tube Distri-
butors as a free service item for use
by dealers and TV servicemen. It was
designed to give them a quick indica-
tion of the differences between similar
tube types having different suffix let-
ters, such as, 19AP4, 19AP4A,
19AP4B, ete.

* % %

Hytron Radio and Electronics
Corp., Salem, Mass., makes available
a catalog sheet describing its line of
servicing aids for the radio-TV tech-
nician. Listed on this sheet are: The
Auto Radio Tool, The Pen Straighter,
The Tube Stacker, The Soldering
Aid, The Tube Lifter, and The Tube
Tapper.

* * *

The Astatic Corporation, Conneaut,
Ohio, has just published a new Phono-
Graph Cartridge Directory and Re-
placement Guide. Printed on heavy
stock to withstand repeated usage, the
directory has a complete listing of
cartridge models of all major cartridge
manufacturers., Cartridges made by

AAIESS oo ! Astatic competitors are listed alpha-
Oy e e Zone......oo.StatO e ! betically and numerically, and the
1< a —_—__ — _-_ _ _.._ Zons — —_ * -___ _ _ —' recommended Astatic replacoment'Eos
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each is indicated.

The new Phonograph Cartridge Di-
rectory and Replacement Guide in-
cludes illustrations of all Astatic
Cartridges and Needles, together with
complete performance data on each.
Another section carries a listing also
in table form for easy, quick refer-
ence, of discontinued Astatic Cart-
ridges and the proper, current replace-
ments for them.

Available in quantities, the new
directory may be obtained by writing
The Astatic Corporation, Conneaut,
Ohio, specifying form No. S-168.

* * *

The Halldorson Company, 4500
Ravenswood Avenue, Chicago 40, has
recently brought out a new catalog
#19. It lists a complete line of Radio
and Television transformers. Many
items are listed therein that are of
interest to a wide range of industries.
Among such items are Isolation, Step~
down, filament and voltage-regulating
transformers. A copy may be had on
request.

TRADE FLASHES
[from page 12]

training in Du Mont sets will be given
all students and there will be 2 num-
ber of elective courses in special sub-
jects. Students may take any or all
of the elective courses which will in-
clude adjustment procedures, align-
ment principles and practices, and
Inputuner, receiver and installation
troubleshooting practices and pro-
cedures.

Students attending the school will
come from all Southwestern, North-
western and Pacific Coast areas now

- serviced by television.

Mr. Schulman emphasized that the
courses should not be confused with
the 450 Du Mont service clinics now
being held throughout the country.
The De Mont school, he pointed out,
will give practical courses in which

,-students will actually handle Telesets
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and test equipment. The service clin-
ics, Schulman said, are composed of
various types of lectures.

Aerovox Acquires Subsidiary

Aerovox Corporation of New Bed-

; ford, Mass., announces through its

president, W. Myron Owen, its ac-
quisition of Wilkor Products, Inc.,

. of Cleveland, O. Organized in 1945,

the latter company manufacturers
precision resistors of critical value
to the present rearmament program
as well as to instrument and preci-
sion equipment manufacturers. Under
license from Western Electric, Wilkor

he NEW

two-needle, three-speed
replacement
carfridge . ..

model _

The model

Replaces 909, of today’s two-needle,
three-speed cartridges. Itis a
complete unit, including twist
mechanism, cartridge, needles and
instructions for installing in any
standard 14" mounting. Model AX
twist mechanism is easily removed
when cartridge is to be installed in
tone arms in which such mechanism
is an integral part. Double-protected
against moisture by the Dri-Seal
crystal and Dri-Pack packaging.

This one two-needle, three-speed
replacement cartridge ends the need
for replacement charts and big
inventories,

‘Write for descriptive folder to
Webster Electric Company, Racine,
Wisconsin. Established 1909.
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The 78 RPM
replacement cartridge

The model WS

Here’s the cartridge that replaces
more than 100 different types for 78
RPM records. It can be installed

on any 14" standard RMA tone

arm. The one cartridge develops
either 114 volts or 4 volts at 34 ounce
tracking pressure. The Model WS

is furnished complete with rest button,
terminal clips, extra needle screws,

a factory-tested, osmium-tipped
removable needle and instructions

for installing. The Dri-Seal protected
crystal and the exclusive Dri-Pack
conlainer assure a cartridge always
ready 10 deliver peak performance.

Featheride cartridges are made by
Webster Llectric Company, Racine,
Wisconsin. Established 1909.
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produces Carbofilin resistors to an
accuracy of 1% tolerance, as well
as Corohm wire-wound precision re-
sistors to 2.5% tolerance. o
Hutmacher New Permofiux
Salesmanger

Appointment of Ray R. Hutmacher
as sales manager of the Jobber Divi-
sion, Permoflux Corporation, has
been announced by R. S. Fenton,
vice-president and general sales man-
ager.

New Radio-TV Guild

A new Radio-TV techniciang’ or-
ganization was formed in Bristol
County, in the Commonwealth of
Massachusetts. The name of this or-
ganization is the Radio and Televi-
sion Guild. Its primary aims are to
promote good fellowship educational
programs for its members. Its By-
Laws were taken from the Chicago
Radio-TV Guild.

Officers elected are as follows:
President . .....Mr. Charles Boitano.
1st, Vice President............

Mr. Alfred A.F. Feisal.
9nd, Viece President ..........
Mr. Donald Burke.

Secretary ......Mr. Maurice Prevost
Treasurer ......Mr. Arthur Sullivan
Publicity ......Mr. Harvey Fortier
Sgt. At Arms ......Mr. George Cote
Chaplain ....Mr. Norman Patenaude

P. R. S. M. A. Hears Sprague Engineer
The last open meeting of P.R.S.
M.A. was held at KYW Studio ‘A’
Tuesday, May 1st, 1951, and P.R.S.
M_.A. presented The Sprague Produects
Co. of North Adams, Mass., who had
as their speaker for the evening, Leon
Podolsky, Manager of Field engin-
eering, who gave a very interesting
lecture on “Capacitors for TV Cir-
cuits.” '

Burgess Battery Displays

Colorful window streamers, counter
and window display cards and en-
velope enclosures to tie the dealer in

with a terrific national advertising|

campaign are the center of attention
for the 1951 Burgess Battery Com-
~pany portable radio battery promo-
tion.

The familiar red-headed zebra
shouts for attention on colorful yel-
low, red, black and white display ma-

terial. Burgess emphasizes longer lis- |

tening pleasure through the use of the
exclusive chrome protection which
curbs interior action in the battery
when the radio is not in use.

REARMAMENT
[from page 28]

program. I refer to the engineers and
trained technicians of our industry

without whom neither our great pro-
duction nor our famed technical ad-
vances would have been possible.

When a radio-television plant is
forced to curtail its production, its
skilled manpower is apt to be lost to
the industry. The New York Times
recently quoted a prominent aireraft
producer as saying “The electronie
engineer or technician is one of the
most sought-after workers in the
United States. Thank God for the
television industry! It has trained
many men who will wind up in air-
plane plants.” - :

While I do not wish to under-rate

the essentiality ‘of aircraft in our re-
armament program, 1 cannot avoid
being alarmed at such a statement.
Even an aireraft manufacturer will
admit, I believe, that electronics
equipment in military aviation today
is equally important to frame and
engine construction. ,
The RTMA recently appealed to
the Senate and House Armed Services
Corumittees to make legislative pro-
vision for a Reserves Specialist
Training Corps, because of our anx-
iety . that the electronics industry,
along with other industries in which
technical training is essential, would

PREVENT
'CORONA

in high voltage circuits
with

ACRYLIC SPRAY

Advertised in
The SATURDAY
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Spray on antenna and lead-
in terminals, too; Krylon pre-
vents corrosion and pitting
Krylon is an acrylic spray — not a vinyl
plastic. Spray it, right from the 12 oz.
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insulation ...in the socket of the high
voltage rectifier...on component parts
of the high voltage rectifier circuit. Kry-
lon dries in a few minutes to form a
permanent protective coating of high
dielectric strength.

Both inside the set and on the antenna,
Krylon seals and protects...makes TV
sets perform better, longer. .. cuts down
service calls...builds customer good
will. Two types — clear (list $1.95) and
npnconducting aluminum (list $2.25).
Also in gallons for application by brush-
ing or dipping. See your jobber, or
write direct,

KRYLON, Inc.
2601 North Broad St.

Dept. 507
Philadelphia 32, Pa.
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suffer from short-sighted draft poli-
cies.

One authoritative observer said a
few days ago that the serious short-
age today of scientists, engineers and
technically trained personnel is par-
tially the result of mistaken draft poli-
cies in World War II. He cited Gov-
ernment statistics indicating that
there are only about 575,000 engi-
neers and scientists in the nation, and
less than ten per cent of these hold
doctorate degrees. I believe we are
warranted in saying that despite the
obvious lessons of World War II, the
Government as a whole gives no in-
dication that it will earry out a draft
deferment and training program de-
signed to avoid the mistakes of World
War I1.

While I realize that the military
services also need qualified radio engi-
neers, I need not point out to this
group that wars today are won in
industrial plants just as much as on
the battlefields.

Also, the engineering content of
military electronics equipment is at
least two or three times as high as
civilian equipment. And I must point
out that the extensive use of competi-
tive bids ties up our already very lim-
ited engineering personnel through a

serious duplication of effort within
the industry.

There is some slight indication
that the Government is beginning to
recognize the necessity of conserving
our scarce engineering manpower. For
example, we learned only this week
that the Air Navigation Development
Board intends to defer certain long-
range research and development pro-
grams because of the shortage of elec-
tronics engineers and technicians dur-
ing the rearmament program.

Perhaps an ideal balancing of the
civilian and military economy is im-
possible in such times as these or at
any time. Dislocations seem inevit-
able in periods of national emergency,
but they can be alleviated by long-
range planning. Such planning is
needed today in both military and
industrial circles.

An encouraging move in this direc-
tion is the recent establishment by
General William H. Harrison, as De-
fense Production Administrator, of
an FElectronies Production Board.
This board should do much to bring
about better coordination in the ac-
tivities of the various agencies con-
cerned with electronies production,
and to implement the development of
policies which will strengthen the in-

dustry’s military potential.

One fact, ’m sure, is apparent to
all Government agencies; that we
must have a healthy and robust civil-
ian industry if we are to have a strong
and well-prepared military machine
when it is needed.

This dual objective can be obtained,
I believe, if present orders are spread
throughout the industry to the fullest
extent possible, both in prime and
subcontracts, and if sufficient mate-
rials are made available for civilian
use to enable manufacturers to main-
tain their production facilities and
their skilled manpower.

I also believe that Government
agencies charged with administering
controls on our civilian economy
should weigh the possible disastrous
effects of too stringent curbs on credit
and spending. I fully realize the dan-
gers of inflation, but in fields where
shortages have ceased to exist there
is little need for restricting purchases.

There is an additional argument for
encouraging, rather than hampering,
the sales of both television and radio
receivers, That is their recognized
value as the most effective media for
transmission of Governmental infor-
mation and for civil defense. I doubt
that there is any other manufactured
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product which has such a practical
value to the Government as well as
to the publiec.

Perhaps this emphasis of the needs
of the electronics industry may seem
to be an appeal for épecial treatment.
It definitely is not. All we ask is that
the industry be left unhampered by
unrealistic controls and strengthened
by sound policies in military procure-
ment. I assure you that on this basis
the electronics industry can take care
of itself and will build up its capacity
in a way that will strengthen both the
civilian economy and the military po-
tential of our great nation.

TAPE RECORDERS

[from page 18]

be run for 10 minutes with the brakes
ON so to wear in the graphite.

Lubrication

In some Ampex models, the syn-
chronous capstan-drive motor has
sleeve bearings in which case SAE
#30 o1l is required every three
months. If the motor has a sealed
ball bearing no lubrication service is
required. The upper bearing on the
capstan shaft is a precision bronze
sleeve bearing requiring SAE #30
motor oil every six months. To oil
this upper capstan-shaft bearing,
loosen the setscrew in the dust cap
surrounding the capstan shaft just
below the tape contact point. Push the
idler wheel away from the shaft just
enough to allow the cap to be re-
moved. Remove a felt washer cover-
ing the oil hole and apply oil through
the larger of two holes beneath the
washer until no more o1l will enter.
In general, one drop of oil should be
applied to all bearing surfaces every
six months. Great care must be taken
that no oil is ever allowed to contact
any rubber surfaces such as capstan
idler and flywheel.

To reach the upper bearing in the
Ampex Console model, use a pump-
type can with a flexible spout or at-
tach a piece of spaghetti to the end of
the spout. For lubrication of the
portable models it is necessary to un-
bolt the top plate and tip it up by
raising the right hand corner while
facing the front of the machine.
Grasp the holddown knob on the take-
up motor spindle to serve as a means
for lifting the top plate. A few inches
of clearance will clear the bearing
for lubrication.

Head Alignment
The physical alignment of the rec-

ord and playback heads is accom-
plished through application of a ¥43”
spintite socket wrench to the left hand
elastic stop nut in each head. Play
back a standard 15,000 cps tape and
adjust the playback head back and
forth until the proper aximuth is in-
dicated by maximum response. Next
the record head is aligned with the
playback head by recording 15,000
cps on a blank tape and adjusting the
record head for maximum playback
output. The triple head assembly is
a plug-in unit hence readily replace-
able.
Head Magnetization

Magnetic heads often become mag-

nétized through electrical faults or
contact with magnetized objects.
Magnetization will occur when a suf-
ficiently high signal saturates the re-
cording amplifier or pulses cause an
unbalance to traverse the head wind-
ings. The manufacturer of Ampex
machines warns the operator not to
depress the. Record button until after
the Start button is depressed. There-
by the transient caused by switching
control circuits is allowed to die out
before the record head is connected.
As heads become magnetized the noise
level of the finished record rises. A
saturated amplifier may introduce a
signal 10 db in excess of that neces-

Don't nullify the advantages of costly antenma-receiver installations

by loss of signal in the line. Specify the lead-in that's acclaimed
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sary to saturate a tape.

The first basic requirement for a
quiet tape record is that the heads
be unmagnetized. Demagnetization is
discussed under that heading in an-
other section.

CALIBRATING
TV GEN.

[from page 16]

5. Observe and record dial inac-
curacy and make due consideration
when setting marker generator on a
specific frequency.

A good idea is to arrange test equip-
ment so that frequency checks can
be made easily each time equipment
is  used. The assured accuracy
achieved By this procedure will save
many servicing man hours.

6. So far as marker calibration
is concerned two crystals could be
chosen—one at each end of the i-f
response spectrum. For example, 21.25
mc and 25.75 mec crystals could be
used. They could serve as calibration
crystals as well as carrier markers
for i-f alignment of certain receivers.

7. A sweep signal generator can
also be calibrated by applying its
output along with that of a crystal
oscillator to the vertical input of the
oscilloscope. Set the sweep width for
a moderate deviation and again ad-
just sensitivity of scope and output
of generators to maximum. When
checking sweep signal generator
against a high order harmonic of the
crystal a strong beat is not obtained.
Instead, as the center frequency of
the sweep is brought near the har-
monic of the erystal a group of sine-
waves will appear on the oscilloscope
screen. These sine-waves seem to have
a lower and lower frequency as they
near the center of the beat pattern.
This lowest frequency sine-wave at
the center is the beat point and when
the beat point is centered on the scope
trace as shown in Fig. 5B, the center
frequency of the generator matches
the harmonie of the crystal frequency.
A stronger beat pattern can be ob-
tained by using a crystal probe with
the osecilloscope.

Use of Commercial Calibrators

Many excellent sweep generators
combined with internal variable
marker oscillators are available which
have jacks on the front panel for
plugging in crystals. The jack con-
nects the crystal to a separate erystal
oscillator circuit so that accurate
marker pips may be available during
alignment as well as providing for
calibration of the variable frequency
oscillator. These can also be used to
calibrate the older type markers which

SMALL SIZE « SMALL PRICE
... BIG VALUE!
All in RCP’s Model 449A

-~ POCKET
ULTITESTER

5000 Ohms per Volt
Versatile multi-tester
remarkably accurate.
It's tops for general
circuit testing and for
speed in trouble-shoot-
ing. Uses a 3” square
meter at 5,000 ohms
per volt with 2 basic
movement of 200 mi-
croamperes. Batteries
are mounted in special
spring clips readily ac-
eessible  for replace-
ment—no wires to sol-
der. Combines 6 in-
struments in one small
unit.

RANGES

DC Volts: 0-5-50-250

DC MA: 5-10- 100-1000 MA.

Ohms: 0-2000-20,000-.0-.2-2. Megohms.
Decibels: —6 to +52 DB in four ranges.
Output WMeter: 0-5-50-250-1000.

Model 449A—Pocket Multitester supplied in
black metal case complete with

self-contained batteries. Ready $ 95
to operate. Size 578" x 3-1/16"

X 2178”7, Weight 1%4” lbs.

NEW LOW PRICE ........

Model 449AP—Same as 449A but supplied in
portable oak case with leads.

NET PRICE ....ofwew..3..0208% 0. $28.95
BUY FROM YOUR JOBBER & INSIST ON
RCP INSTRUMENTS WRIT o

CATALOG RD 6

premlum
-C|UCI|I|'Y

tu bes

NATIONAL UNION
RADIO CORP.

Main Office: ORANGE, N. J.
PLANTS: NEWARK, N.J.; HATBORO, PA.

RADIO-TELEVISION SERVICE DEALER @ JULY, 1951

e ar




T TGN i &N

e e el -y

B e it e gt

—————

N e T TR i AR AT S g m—

T R

T S - S SN SR

Vo nm—

e, AN

vy

- gt R i

Pt iy

have no provision for erystal insertion
by following the procedures detailed
earlier.

Tf your service shop has the older
type marker generator it would be
highly important that you check its
accuracy periodically against the
crystal type mentioned above. If such
a unit cannot be borrowed for this
purpose a replacement of the older
type for a purchase of the crystal
kind will more than make up for its
cost in the busy shop because of the
time saved when working with ac-
curate gear.

Besides using an oscilloscope, cali-
bration can also be achieved by. the
audible zero-beat method. One unit,
specifically designed for this purpose,
is the RCA WR-39B Television Cali-
brator. This unit (shown in Fig. 6)
is not a sweep generator, but is pri-
marily intended for use as a marker
or as a marker calibrator. It has a
variable frequency oscillator, two

erystal oscillator circuits, a detector,
and two stages of audio amplification
feeding a small speaker. Omne crystal
oscillator contains a 2.5 mec ecrystal,
and the other ecrystal oscillator cir-
cuit has a switch to select either a
25 me erystal or a 4.5 crystal.

50 A

Fig. 6. R.C.A. WR-39B Television
Calibrator

The 2.5 me crystal is the standard
and the .25 me crystal is tunable over
a small range by a front panel ad-
justment. This permits zero-beating
the tenth harmonic of the .25 crystal
with the 2.5 mec standard. After cal-
ibration of one erystal with another,
the relatively weak harmonics of the
.25 crystal are changed to audible
beat notes by modulating the 2.5 crys-
tal and its harmonics with the .25
crystal and 4fs harmonies. Thus side-
band components are produced .25
me apart which are of greater rela-
tive strength than could be procured
from the weaker .25 crystal har-
monics.

For calibration of other signal gen-
erators the detector circuit of the
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Calibrator heterodynes the 2.5 me

presenting crystal circuit internally with any !

marker generator signal applied to

T H E N E w the RI input jack and ground ter-

minal: The internal variable sweep
oscillator is turned off, and as the

/7/)/ Wﬁ’ external marker generator which is
to be calibrated is tuned near the
crystal frequency (or harmonies)

N E E D l- E c l- I P audible beat notes are produced from

the loudspeaker. Thus, precise zero

Outstanding
beating permits accurate adjustment

of the external generator. An ear- ;
phone jack is provided for better eval- ‘g o U R @ g :

uation of zero beat tones, and a vol-
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THE QUALITY OF RCA TUBES, IS UNQUESTIONED

RCA kinescopes incorporate

the experience of the

oldest mass-producer of

picture tubes in the industry
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b Itisa well-established fact that more RCA kinescopes
7 are now In active service than any other brand . . .
over 414 million since the advent of commercial tele-
vision, when RCA pioneered the first large-scale
production of kinescopes.

Significantly, many RCA kinescopes installed fowr and five
years ago are still giving good performance today, providing con-
tinuous reliable service year after year. Yes, RCA picture tubes
of all types have consistently given outstanding performance.

RCA’s kinescope quality means substantial savings to dealers
and servicemen, in fewer call-backs and “out-of -pocket” replace-
ments. In the long run, it amounts simply to this . . . stocking
RCA picture tubes is good business . . . as any long-term user
of RCA kinescopes will tell you.

Your local RCA Tube Distributor carries a complete line of
RCA picture tubes. See him the next time you buy kinescopes
for replacement.

Keep informed ... keep intouch with your RCA Tube Distributor
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