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When It's Needed the Most...

RADIART Quality Meatite Gallongs

ELEVISION viewers expect a crystal clear picture always ... in fair weather or foul!
] The antenna installation must be secure ... and the antenna itself rugged far beyond

ordinary requirements. Storms mean little in the life of a RADIART antenna. Reeent
severe winter weather wrecked havoe with many, many antennas. .. but not so with
RADIART! Layers of ice and snow ... winds of gale proportions.... BUT NOT A
SINGLE CASE OF DAMAGE DUE TO INFERIOR DESIGN OR QUALITY WAS
REPORTED ON RADIART ANTENNAS. This is even further proof of RADIART
superiority. AND, performance-wise . ... their superh engineering design delivers

the ultimate in performance. Again.... RADIART quality meets the challenge!

*Super-Vee® |
Antennos

‘BIVTHE RADIART CORPORATION cieveranp 2, oHIO

VIBRATORS . AUTO AERIALS - TV ANTENNAS . ROTATORS . POWER SUPPLIES



_“Quality tubes mean
fewer call-hacks—
protect income.

That's why-we use G-E”

£

Joseph F. Lauinger, President
CONLAN ELECTRIC COMPANY
1042 Atlantic Ave., Brooklyn, N.¥;——— —

Conlan Electric Company and other service firms
—large and small-—find that customers ask to
see the G-E label on tube cartons. It's proof to
set-owners that they're getting highest tube
quality, as well as competent radio-TV service.

GENERAL

Typical of General Electric tube quality, is the
glass beading of the electron gun in G-E pic-
ture tubes. Unlike cheaper, porous ceramics
often used, glass will not readily contamrinate.
Result: much less chance of voltage breakdowrs,

€ &

all-backs on TV-service cus-
tomers consume working
time, and working time is what we
have to watch at Conlan Electric.
With 40,000 owners on our con-
tract list in Greater New York,
extra service calls can muldply to
a cost figure that changes black to
red. .. . Tube failures are a common
cause of call-backs. We've found
that good tubes—quality tubes—
perform better, give much less
trouble. G-E tubes have a top
record with Conlan Electric. We
feature them. We know that when
one of our men installs a G-E pic-
ture tube or receiving type, chances
arethatcustomer will stay satisfied I”

ELECTRIC

181-KAS
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Don’t be

SPRAGUE
“TELECAP*

MOLDED
TUBULARS —

SPRAGUE
*‘CERA-MITE"

DISC
CERAMICS

SPRAGUE
—— TVA “ATOM"
—  DRY ELEC-
—— TROLYTICS

- Sprague’s famoas Fowr -
BIGGEST LITTLE
TROUBLE-SAVERS
IN TV SERVICING

< .. Avoid costly callbacks !
WRITE FOR CATALOG

SPRAGUE

PRODUCTS comPANY

DISTRIBUTORS DIVISION OF THE SPRAGUE ELECTRIC COMPANY

61 MARSHALL ST., NORTH ADAMS, MASS.

ATOM, TWIST.LOK, TELECAP and
CERA/MITE are SPRAGUE Trademarks



“Sure we can fi many Sho&>

See how versatile SYLVANIA tubes
help you solve
shortage problems

Yes, radio tubes are still in short supply. But, Sylvania is doing its
utmost to serve all its loyal customers.

Production facilities are being increased, and all Sylvania Distrib-
utors are being taken care of on the fairest possible allocation basis.

But, there’s no shortage in ingenuity at Sylvania! Now this com-
pany offers you service dealers a great new tube substitution manual.

Here’s a complete classified listing to assist service technicians and
engineers in making substitutions for tube types not immediately
available. This booklet includes circuit modifications and substitution
directions for battery types, 150 ma. and 300 ma. types, as well as for
Transformer and Auto Tube types . . . Television Tubes and Picture
Tubes, too.

40 pages of valuable, up-to-the-minute information . . , FREE from
Sylvania. Get your copy from your Sylvania Distributor NOW, or
mail the coupon below.

This book is being given away FREE by Sylvania
as a service to its good friends, the country’s
radio-television service dealers.

. SYINANIA
CEELECTRIC

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIX)




RAULAND EXCLUSIVE!

e// 2/#
“Tilted-0ffset” Gun

WITH

INDICATOR
ION TRAP

For Faster Service—Bigger Profits

More and more dealers and service men are swinging to
Rauland picture tubes because of Rauland’s exclusive
development—the Tilted Offset Gun with mistake-proof
Indicator Ion Trap.

This new feature—the most recent of many Rauland
firsts in picture tube design—saves time and trouble in Ion
Trap Magnet adjustment, eliminates mirrors and guess-
work. A vivid green glow on the anode tube signals when
adjustment is incorrect. The service man simply moves
the magnet until the glow is reduced to minimum. Adjust-
ment becomes a matter of complete precision, yet one ac-
complished in a matter of seconds without equipment of
any kind.

In addition, the Tilted Offset Gun offers the advantage
of maximum sharpness of focus and requires only a single

1t advancements.

ND CORPORATION
Thnough Research. [

VENUE *» CHICAGO 41, ILLINOIS

RAULAND

The first to introduce commercially
these popular features:

\
Tilted Offset Gun l
Indicator lon Trap lf
Luxide (Black) Screen
Reflection-Proof Screen

Aluminized Tube

——




Could you use an extra man—to work FREE?

Men are scarce. Good men, much scarcer. But in some respects,
your handling Radion is like adding a good man—an expert who
not only works “for frec” but even pays you a tidy profit.

' An extra installation man ?

In areas where most TV set sales are made, Radion often makes
installation a one-man, instead of two-man, job. Faster instal-
lation, too. Almost like an extra installation man!

An extra salesman on TV sets?

Radion on your demonstrators—Radion as part of a “‘no instal-
lation charge” offer—Radion to bring in beautiful images when
built-in antennae fail—yes, Radion may easily increase sales

as much as adding a man!

An extra sales clerk for parts, etc.?

As a traffic item—a “pick-and-pay” profit maker for you—Radion
saves clerks’ time. Needs no explaining, no wrapping. Shows
many dealers a surprisingly good volume!

THE RADION CORPORATION

1137 Milwavkee Ave., Chicago 22, Ill.

Aristocrat of indoor

‘ antennae!
The COSMOPOLITAN

TA-55

Uniquely beautiful
FOTO-TENNA specifi-
cally designed to blend
with the finest interior
decorating scheme.
Beautiful brown leath-
erette, 11" x 14" closed,
opens to approx. 224"
x 14, Complete with
lead-in wire. Individu-
ally packaged. Packed
12 to a master carton.
Shipping weight, 22 Ibs.

LIST PRICE, $7.50.

Over 1,500,000 sold!
The METROPOLITAN
TA-49

The industry standard,
Model TA-49 indoor TV
Antenna, complete with
lead-in. 3-section tele-
scoping tubular steel
dipoles. Fully assem-
bled. Individually pack-
aged. Shipped 12 to
master carton. Shipping
weight, 22 pounds.
LIST PRICE, $6.95.

A

-3
THE RADION CORP., 1137 Milwaukee Ave., Chicago 22, lii.
Please send complete details on Radion products and
dealership.

[ Metropolitan No.TA-49 (] Cosmopolitan No. TA-55
Name....-..u......n....-......-.-........... .....
Company'oC..Cl....CC.C...'a.o'ololo--locnccao'oloa-.
Address, cosuerescsreassceseecesroctresessassscosacsns

City...-....................Zone....State........—.-.
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Use Shefdon “Telegenic” Pictune Tubes

FOR REPLACEMENTS, CONVERSIONS & INITIAL EQUIPMENT . . .

Miss Connie Corrado
Inspector
Sheldon Electric Co.

Because ... THEY STAND UP!

“I KNOW THAT SHELDON ‘TELEGENIC’ PICTURE TUBES ARE GOOD. | INSPECT THEM.”
They are custom-made. They have a life of more than 4,000 hours.

(This Advertisement is being repeated by POPULAR DEMAND D

WRITE TODAY for the new Sheldon ‘‘General Characteristics & Di-
mensions’’ Wall Chart containing complete data on ALL Sheldon tubes.

KEEP INFORMED ON COLOR TELEVISION. Get your FREE copy of
Television Mis-Information 4 with its feature presentation on color

television.

SHELDON ELECTRIC CO.

SOFT GLOW
A Division of ALLIED ELECTRIC PRODUCTS INC.

Pictuna Tilbe ¢
68-98 Coit Street, Irvington 11, N. J.

Branch Offices & Warehouses: CHICAGO 7, ILL., 426 S. Clinton St. + LOS ANGELES 26, CAL., 1755 Glendale Bivd.

' VISIT BOOTHS 390-1-2 AT THE RADIO ENGINEERING SHOW, GRAND CENTRAL PALACE, MARCH 19-22 ‘

© 19S1——ALLIED ELECTRIC PRODUCTS INC.

NATURAL IMAGE
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VARIABLE
RELUCTANCE
CARTRIDGES

Build Your Profits. ..

Build Your Reputation

Stock the complete G-E Parts
Line now—let your customers
know you can put new life into

radios, phonographs, TV sets,

with General Electric

HERE cost is no problem, custom design-
06 ers specify the best. Philip C. Kelsey of

Guilford, Connecticut, shown here beside one
of his made-to-order FM phonograph installa-
tions, says:

“Customer satisfaction means every- . : SS'P:’.""""‘

. . , vli
thing in my business. That’s why G-E i /i, ® Tone Arms
cartridges are standard in all my instal- Call your G-E distributor today,

or write: General Electric Co.,

Electronics Purk,Syracuse,N.Y.
This same cartridge—with diamond or sapphire

{ -
tip—belongs in your line and in your customers’ JUST OUT! ;
sets. More than 100,000 G-E cartridges were sold r =GET YOUR COPY NOW! f : 99

lations. I know they are the best.”

last year—a better score than all other VR car- | Generol Electric Company [ |
. . ' . Section 331
tridges combined! Today, more than ever before, B Elccronics Park, Syracuse, N.Y. [ |
dealers will push quality merchandise backed B Send me your new stylus booklet [ ]
by a name people believe in—General Electric. i "Why You Should Use a Diamond.” |
l NAME l
l ADDRESS .
B oo STATE |

GENERAL @3 ELECTRIC

r
J
i
N
i
il
|
o
|
I
1l
i
N
g
ke
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ALL RANGES WITH THIS |~| ONE CONTROL

Just one knob—extra large—easy to turn—flush with the panel,

controls all ranges. This one knob saves your time—
minimizes the chances of “burn-outs” because you don’t
have to remember to set another control. You can

work fast with Model 630 with your eyes as well as your
hands. Look at that scale—wide open—easy to read,
accurately. Yes, this is a smooth TV tester. Fast, safe, no
projecting knobs, or jacks, or meter case. Get your
hand on that single control and you’ll see

why thousands of “Model 630’s” are already in use in

almost every kind of electrical testing
FOR THE MAN WHO TAKES PRIDE IN HIS WORK

TIriplett

TRIPLETT ELECTRICAL INSTRUMENT COMPANY ¢« BLUEFTON, OHIO, U.S.A.

ONLY £39.50 AT YOUR DISTRIBUTOR

In Conada: Triplett Instruments of Conada, Georgetown, Ontario

8 * SERVICE, MARCH, 195i



SouthefgternRa R, premium quality tubes

Georgia: Atlanta, .lmt—l;i_'ﬂﬁ IUTLCT R
3 Alabama: N}pntgomory ") _
South Carolina: Columbia

) !
Al Aot B RACIO and TELEVISION
We don't guess when we stock RECEIVING TUBES

tubes. We meet the demand of our - /
- 2,215 Servicemen and Service §
Dealers who have made N. U. Jo M VIDEOTRON TELEVISION
tubes their first choice. These R B PICTURE TUBES
experts know from actual experi- 4

ence that N. U. tubes meet the . I{ . B PANEL LAMPS
strictest service requirements . . . : N

that N. U. tubes are uniform, 1 bk

reliable, properly designed for ,‘
interchangeability. The confidence !
of our customers in N. U.’s quality ,’
control and advanced research 1
makes N. U. tubes profit-makers !
for all of us.

o, oL
e
.

DIt

B TRANSMITTING and
- SPECIAL PURPOSE TUBES

NATIONAL UNION RADIO CORP.
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THE NEW PRECISION CR-30
CATHODE RAY
TUBE TESTER

TESTS ALL TV PICTURE TUBES

(MAGNETIC AND ELECTROSTATIC)
'SCOPE TUBES AND INDUSTRIAL CR TYPES

for True Beam Current (Proportionate Picture Brightness)
Tests ALL CR Tube Elements —Not Just a Limited Few

IN FIELD OR SHOP

Tests CR Picture Tubes
Without Removal from
TV Set or Carton!

—GINRE TR
EATwODS RAV TUBE TESTER

The new Precision CR-30 fills an obvious gap in the test
equipment facilities employed by TV service and installa-
tion technicians.

specifically engineered to answer the question, *Is It the TV
Set or is it the Picture Tube?”

The Precision CR-30, a complete and self-contained Electronic
Instrument, incorporates a TRUE BEAM CURRENT Test Cir-
cuit. The CR-30 checks overall electron-gun performance for
proportionate picture brightness as well as additional direct
testing facilities for accelerating anodes and deflection plate
elements,

Because of the absence of a reliable cathode ray tube tester,
up to 50% of so-called ‘‘rejected tubes” are found to be fully
serviceable and should rightfully never have been “pulled
out.”

Proven product of extended development, the CR-30 has been

The Precision CR-30 should not be confused with mere adapters connecting to ordinary receiving tube testers
which were never designed to meet the very specialized needs of CR tube checking. Similarly. it is not to
be confused with neon-lamp units or simllar devices of limited technical merit and which do not check
all CR tubes or all tube elements.

erly pass such tubes because it is a true Beam Current
tester. The significance of the above rests in the fact
that Beam Current (and picture brightness) is primarily
associated with the condition of the center of the
cathode surface and not the overall cathode area.
(See illustration below)

10

conTROL GRID” {

“FIRST ENODE

:CISION

aQuIPmM NT

GENERAL AND TECHNICAL SPECIFICATIONS
% Tests All Modern Cathode Ray Tubes:—Magnetic and % Voltage Regulated, Bridge Type VTVM provides the
Flectrostatic, 'Scope Tubes and Industrial Types. heart of the super-sensitive tube quality test circuit.
% Tests All CR Tube Elements:—Not just a limited few. Such high sensitivity is also required for positive check
% Absolute Free-Point 14 Lever Element Selection System, of very low current anodes and deflection plates.
independent of multiple base pin and floating element % Micro-Line Voltage Adjustment
terminations, for Short-Check, Leakqgt-.;j Tlestmg and Meter-monitored at filament supply.
(S)‘l\;c(;lr;::y(e-Tests. Affords maximum anti-obsolescence in- * ?ciur;cydqf ttes:; ciirtcuits lclosﬂ;( rtqcxintcxim-zd 1by ulse t9i
s . actory adjusted internal calibrating controls; plastic
% True Beam Current Test c"‘i:“.t c}t‘:Ckél:xcl{rEE g‘.‘g:f zgi:g insulated, telephone type cabled wiring; highest quality,
ﬁl((.?)cT‘r?or:;ﬁugc;}r:oggeg%li:gfon) lirhi:h traces the pictures conservatively rated components.
or pattern on the face of the CR tube. % Built In, High Speed, Roller Tube Chart.
gotal cathodg emission lgcm l’lxjte ver)y high cmcii l{;l?' dem % Test Circuits Transformer Isolated from Power Line.
rrent (an icture bri ness) unacceptably low. , .. X X
T:QY?R-I!(O willp;ei‘;c( sucg tubes because it is a true * 4% * Full Vision Meter .w1th scqle-plate especially de-
Beam Current tester. Conversely, total cathode emis- signed for CR tube testing requirements.
sion can be low and yet Beam Current (cmd_ picture % Heavy Gauge Aluminum Panel etched and anodized.
brightness) perfectly acceptable. The CR-30 will prop- % PLUS many other “PRECISION’ details and features.

SERIES CR-30—In hardwood, tapered portable case, with

hinged removable cover. Extra-Wide Tool and Test Cable

Compartment. Overall Dimensions 17V4 x 1334 x 634"'. Com-

plete with standard picture tube cable, universal CR Tube

Test Cable and detailed Instruction Manual.

Shipping Weight:—22 lbs.. ... ................ Code: Daisy
NET PRICE:—$99.75

S“ ﬂ‘c L2 62—30 on display at leading electronic equipment
distributors. Place your orders now to assure earliest possible delivery.

PRECISION APPARATUS (0., INC.

92-27 Horace Harding Boulevard, Elmhurst 6, New York

Stzda LXg r/ e
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Export Division: 458 Broadway, New York, US.A. .
In Canada: Atlas Radjo Corp., Ltd., Toronto, Ontario

Cabies—Morhanéx




ADVERTISED IN

26,000,000

POTENTIAL
- CUSTOMERS

( __W,_,,,:;_,..'..wv.‘-« i How many
| will you sell!

9 out of 10 Lending Set Manufacturers vse o
nYTRON W)%Mu:mn Tuess -

s v e b A 1 Bovad
. ks

o 0 0

HYTRON

qinators of
\ Gdlitlod
= | PICTANGULAR TUBES

Pt 3

Vo 11 w87 At e govad 0 o ik v mne

P e L

LIFE for March 12, starts the ball rolling: 26,000,000 readers.

This timely full-page ad. An ideal sales package — original

Hytron studio-matched rectangular tubes. The choice of 9 out of 10
leading TV set makers. All backed by this free, sure-fire “Advertised
in LIFE” display card for your window and your counter. Play safe.
Call your Hytron jobber foday. Make sure you don’t miss this tie-in
display card. Get your share of those 26,000,000 potential customers!

Tk e < y L %

HYTRON REFERENCE GUT
———— — et et o — : . e
o L - S

SR

Glirvicelree

ELECTRON TUBES

NEW 5th EDITION
Hytron Reference Guide
for Miniature Electron Tubes  «.e

I G SRS 1 [l R
FREE from your Hytron jobber. Minia- = »:.»-...-‘ [T - s . o
ture types are still multiplying fast. You e ..
need this new Hytron Reference Guide,  w.w.wiwag

Originated by Hytron, it is unique . . .
complete. Lists all miniatures to date,
regardless of make. Six pages of perti-
nent data. 165 miniatures — 33 of them
new. 81 basing diagrams. Lists similar
larger prototypes. Get your free copy of
this old friend brought up to date—today
from your Hytron jobber.

MAIN OFFICE: SALEM, MASSACHUSETTS
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COMPLEX, EFFICIENT ... KESTER SOLDER MAKES IT POSSIBLE

Good fast work can only be done with the best mate-
rials. Kester Plastic Rosin-Core Solder and the more
active Kester “Resin-Five” Core Solder, made only
from newly mined grade A Tin and Virgin Lead,
are formulated especially for TV, radio, and elec-
trical work. Kester Solders flow better . .. handle
easier . . . faster to use.

Free Technical Manual—Send for your copy of
“SOLDER and Soldering Technique.”

KESTER SOLDER COMPANY

4248 Wrightwood Ave., Chicago 39, IIl.
Newark, N. J. ¢ Brantford, Canada KESTER

SOLDER

I2 ® SERVICE, MARCH, 1951



Hiawaraa
wAS A Pixer !

“Go out into the
world,” said Pops*

“and don’t come

back *till you’re

The water test he
passed with ease,

"~ Earning a

feather was just

tHeat was applied

)y totest his worth
¢ In ““hot spots”

he then won

proved tops!”” a breeze... aberth...
The life test took His leads proved His Pops was pleased
along, long time strong—his when he came
Though others casing tough through
quit —he kept It did no harm to We know you’ll like the//
. R o . | v
his prime . treat him rough Redskin, too!

il

Sangamo’s New Molded Paper Tubular Capacitor
gives LONG LIFE under severe conditions!

The REDSKIN is easy to work with—on production line or on the
bench—because the especially designed flexible leads resist breakage
and can’t pull out! It offers greater mechanical strength because of
its plastic construction. It is molded under low pressure, assuring
elements undamaged in fabrication, longer life and greater depend-
ability. It is an 85° C tubular which offers assurance of long life
under television and other severe operating conditions.

A trial of these better molded tubulars will convince you. See your
jobber—if he can’t supply you, write us.

'
4 A

*Big Chief Sangama ‘J;%\&gé‘

% q
Gtpre v

DB VAVAVATVAV o VAV aAaSVas

SANGAMO ELECTRIC COMPANY

SPRINGFIELD, ILLINOIS
In Canada: Sangamo Electric Company Limited, Leaside, Ont.
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Single Section

Mallory Midgetrol

Now you can have the outstanding electrical characteristics of the time-
proved Mallory Midgetrol . . . with two new time-saving features that
make carbon control installation faster and simpler than ever before !

This sturdy 3" control is supplied with a permanently fixed, tubular brass
shaft. It is easily cut to required length. It can be adapted for split-knurl
or flatted type knobs in a few seconds by inserting one of the two steel
shaft-ends packaged with every Mallory Midgetrol. It has been designed
to give you utmost convenience—without sacrificing the important ad-
vantage of a stable, permanently secured shaft.

In addition, switch attachment is made simple and sure by positive index-
ing and a design that permits secure locking in position without removing
the control housing.

The Mallory Midgetrol gives you fast, sure, simple installation—uwith electrical
characteristics specially engineered for critical applications in both television
and radio. Precision-controlled carbon element assures smooth tapers, quiet
operation, accurate resistance values and less drift in TV sets.

Make Sure! Make it Mallory!

{4 * SERVICE, MARCH, 195l



Dual Conecentric

Mallory Midgetrol

This revolutionary new control can be assembled in five easy steps, in less
than five minutes—makes it possible for you to match a wide range of com-
binations immediately from convenient distributor stocks, and without the
high “‘time” costs involved in more complex assembly operations.

The “‘exploded” view below illustrates the parts and assembled control
sections supplied with each control. Extremely simple, brief instructions
show you how to assemble them quickly and surely—without soldering—
with only the simplest of tools.

As with the single Mallory Midgetrol, an AC Switch can be attached
quickly—with no question of proper position, without removing the
control housing.

The control is so designed that both front and rear sections are factory-

assembled and carefully inspected. You can be sure that your final dual
assembly will give the performance you want!

Pictured at right is the
complete dual assembly
made up of parts and
sub-assemblies above.

Check with your Mallory Distributor
right now about this important contri-
bution to better, more profitable serv-
ice work.

Recommended in the 2nd Edition
Mallory Television Service Ency-
clopedia. Get your copy today!

*Trade Mark

P. R. MALLORY & CO,, Inc., INDIANAPOLIS 6, INDIANA
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Here’'s the BOOSTER that says
; ES'"to all your demands...

THE f&a}//f(/?o'lﬂflc TV-FM BOOSTER

Here at last is a TV Booster that gives you gain up to nine
times, full band width for undistorted video and audio on all

channels, plus — the newest development in booster design — /AUTO MATIC ON-OFF

completely automatic operation.

The ITI AUTOBOOSTER turns itself on and off and is auto- AUTOMATIC TUNING
matically tuned by the normal operation of the TV receiver. No
confusing array of knobs — no unsightly mess of wires — You CONCEALED INSTALLATION
can install the ITI AUTOBOOSTER in the back of the receiver, out
of sight. You get all the improved performance, all the fine SINGLE OR DUAL INPUT
picture quality that this precision-engineered booster can give
you with none of the trouble of tuning, none of the exposed wir- HIGH UNIFORM GAIN

ing usually involved in booster operation.

Customer acceptance is assured, too, because no customer
instruction is needed. After it's installed, all you can see is the
improved picture.

WRITE FOR SPECIFICATION SHEET
ORDER AUTOBOOSTER FROM
YOUR JOBBER TODAY!

LIST N ‘ P )
3 .95 LA
R CHECK L1s7 4F'o48 5’/
oSTERS TESTED ¢ CLIFTON, N. J. A
D E

"/

Automatic On-?ﬁ
¢ Tuning

moti .
Auto 4 Instatlation

Conceale et
ndwi NO NO
Full (2: ehannel) ‘S NO NO NO NO
Amplifies i Band s no NO no W
Single of pual inpy! wfs NO no NO NO *
W S
Gain 19db on Lov s Nno NO

NI
-1 NO
Ghomnel 7 Vet s N0 N INDUSTRIAL TELEVISION, INC.

Manufacture’
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Profit and Loss in TV Instaliations

WitH THE INvasioN oF TV on
most fronts, there reappeared a
phase of servicing which seemed to
be rapidly disappearing from the
scene . . . installation.

AM and TV Requirements

As more and more standard-type
chassis became equipped with built-
in antennas and the sensitivity fac-
tor of the sets began to rise, the de-
tailed installations began to lose
their import, and assignments be-
came of a very routine nature in-
volving nothing more, in most cases,
than a power-line hookup. How-
ever, as sight and sound sets poured
into homes, it became apparent that
assurances of good reception would
entail more than a house-line plug-
in installation effort. Yes, there
were many problems to be consid-
ered, in pickup, receiver positioning,
tuning instruction, and even adjust-
ments of internal controls upset dur-
ing shipment.

Preplanning Techniques

Installation became quite a factor,
with the advent of TV, and many
became installation conscious, devot-
ing full time to the new enterprise.
Techniques to accelerate installation.
without sacrificing efficiency, were
evolved by many. As a result, busi-
ness boomed and there were many
smiles around town. As the months
and years rolled by, however, and
more and more sets came into the
field, the boys began to find their
calendars very, very crowded. To
cope with the problem, installation
systems had to be further stream-
lined, using many new advanced
methods featuring preplanning,
which involved area surveys to de-
termine . . . the types of antennas
that would work best in specific

TG

locations, noise conditions, reflection
problems and even roof-top condi-
tions that might be encountered.
Those who adopted such methods
found that the tight-appointment
schedules introduced no problems
and business was still something to
shout about. There were others
who felt that the detailed effort in-
volved in planning was a nuisance,
and the antiquated cut-and-dry ap-
proach would just have to hold. Un-
fortunately, it didn’t and there were
many who suddenly found them-
selves with monthly balance sheets
featuring red ink. Reviewing their
plight, the shop-owners found that
the troubles centered about their
inability to hold to any consist-
ent schedule because of haphazard
installation methods . . . methods
which included makeshift setups as
well as careless consumer instruc-
tion, which often prompted expen-
sive callbacks. Misuse of material
and lack of test equipment, as well
as insistent refusal to even use such
gear, also played a role in running
up the loss column. Some have
capitalized on these experiences, al-
tered their approach, accepted the
sound practices adopted by many
and found that it’s possible to turn
red to black in the ledger. Many,
however, are still trying to cut cor-
ners, and the results are still dis-
astrous.

Merits of Systematic Preparations

The systematic preparation for in-
stallations, revolving about the use
of carefully-evaluated techniques and
properly-applied field measurement
equipment, has helped to provide a
real service to the consumer, assur-
ing an installation which could be
guaranteed for results.

TV installation can be a highly
profitable item in the service shops,
if given the careful consideration it
requires.

Hii I NI R

Distributors and the Service Man

ToO OFTEN, THE IMPORTANCE of
the distributor is discounted by the
Service Man. Actually, his value to
the shop is inestimable,

It is the distributor who provides
that important component or acces-
sory at the right time. He’s the
man who {ollows through on the
shipments and sees to 1t that his
shelves are stocked with the mer-
chandise required for that installa-
tion or servicing call.

His trained sales personnel often
provide the Service Man with vital
application guidance. It is the dis-
tributor who even assumes the cred-
it responsibility for the service shop.

The distributor is a true friend
of the Service Man and his shop!

Reducing Callbacks

A wNoveL 10-roINT PrOGRAM, which
has been found to reduce service
calls to a minimum has been evolved
by a service shop in Nashville, Tenn.

Following, in part, a format sug-
gested by a group in Washington
some time ago, the plan states that
before calling for service the con-
sumer should determine . . . whether
the set is plugged into the line; if
the house fuse has burned out; the
antenna leads are connected to the
set ; the switch is set on TV ; the TV
transmitter is functioning properly;
picture is out of linearity due to im-
proper rear-control readjustments;
fuzzy or not clear picture due to
smoke or dust on face of picture tube
or front glass; antenna leads or line
cord damaged due to mishandling;
record player switch is in the correct
position ; and if there is local inter-
ference, such as stokers, neons, or
other appliances.

A sound, logical approach to a
difficult problem.—L. W.
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REPAIR PARTS WIN PRIORITY RATING--Parts will be available for servicing to fill all

normal requirements, according to a recent ruling from Washington. Thanks to round-
the-clock efforts of industry committees, particularly the mobilization group of the
Association of the Electronics Parts and Equipment Manufacturers and the Sales Managers
Club Eastern Group, service shops will be able to secure the parts they need by simply
using the magic preference symbol, D0-97. All shop owners will have to do to use the
rating will be to merely write on the order, or on a piece of paper attached to it, the
words: "D0-97, Certified under NPA Regulation 4," and sign his name. Generally, the
only limitation that will apply on the amount of supplies that can be obtained will be
the purchases made in 1950; it will not be possible to buy more than in '50. New shops
will be able to spend up to $5,000 a quarter for replacement supplies. According to
NPA, the DO ratings will receive the same recognition for accelerated shipment as
those issued by the armed services.

LESS COBALT, COPPER, ALUMINUM AND STEEL IN NEW SETS--Radio and TV chassis that will be
coming off the line in early spring will take on a new look with modifications in lay-
outs, construction and circuitry, due to material conservation programs scheduled to
be adopted by most manufacturers. According to a report from RCA, the cup over the end
of the picture tube on the rear of the cabinet will be changed from aluminum to plastic.
There'll be shorter mounting bushings on some variable controls and a reduction in the
length of copper wire leads on capacitors. Copper-clad steel wire will be used instead
of copper wire leads on wire-wound resistors and chokes. Beam benders will use Alnico 3
magnets, where no cobalt is required, instead of Alnico 5.

PHILCO DEVELOPS SPECIAL AUSTERITY-TYPE CHASSIS--Metal conservation will also be
stressed in a new Philco line soon to start rolling. The receivers will feature a new
output circuit, including a new diode damper, the 6V3, which will make it possible to
use a smaller flyback or horizontal-output transformer, and, in addition, operate on
250 volts as compared to 315, now used. Selenium rectifiers and a voltage doubler cir-
cuit will be used, this providing for the elimination of power transformers. Models
will also feature the use of electrostatic tubes which will make it possible to elim-
inate the heavy permanent-magnet Alnico 5 focuser, or the alternate, the electro-
magnetic focuser which requires a copper coil and rectified power for energizing.

MIAMI AND BOSTON SAY "NO" TO LICENSING -- Municipal and state proposals to regulate
television and general servicing were routed recently in Miami and Boston. In Florida,
before the mayor and board of city commissioners, Lou Calamaras, NEDA's executive
secretary, helped to secure an official rejection of a licensing plan by showing that
such a law would directly or indirectly encourage or create practices which would be
injurious to the public interest. Calamaras pointed out that he had yet to find an in-
stance where licenses insured, guaranteed or protected the consuming public against
unethical practices. In his opinion, wherever faulty practices do exist, correction
can only be achieved by self-policing. . . . In the State House in Boston, two bills that
would regulate television procedures in Massachusetts were killed after the committee
on state administration found that the proposed legislation would complicate, rather
than cure whatever problems do exist.

RECTANGULAR PICTURE-TUBE INTEREST SPIRALS--Rectangular picture tubes represented 78
per cent of tube sales made to chassis manufacturers during the first thirty days of
the year, according to a report from RTMA, a report which also disclosed that 93 per
cent of all the tubes sold to set makers were 16 inches or larger.
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BUILT-IN ANTENNA INTEREST DWINDLES--A recent survey* revealed that less than 1 per cent

of perspective TV set buyers showed any interest in built-in antennas. The feature
which seemed to appeal to most was clear pictures. The survey also revealed that the
majority of perspective buyers were more interested in FM than in the AM pickup in
combination sets. In a query about the phono requirements, the three-speed player
received most mentions.

C-D EQUIPMENT SCHEDULED TO BECOME VITAL PROJECT OF SERVICE MEN--Civil Defense plans,
across the country, are accenting the importance of radio, and manufacturers have
begun to produce several special types of equipment for C-D use. One manufacturer has
announced a two-way FM system covering the 30-50 and 152-174 mc bands. Known as the
Civil Defender, the apparatus will permit headquarters to broadcast messages to all
groups at once or to separate groups individually. In addition to receiving messages
from headquarters, the equipment will permit the automatic starting and stopping of
air raid sirens or other warning devices. Receivers will be of the double-conversion
superhet types, with two separate crystal-controlled oscillators.

NEW YORK STATE APPROVES TV HOME STUDY COURSE--The first TV home study course, consist-
ing of ten lesson units, was recently approved by the New York State Department of Edu-
cation. The course, developed jointly by the RCA Service company and the RCA Insti-
tutes, will be made available to working members of industry, and particularly, inde-
pendent Service Men. Course will feature practical how-it-works information with pre-
tested how-to-do-it techniques.

COLOR STILL IN EXPERIMENTAL STAGE--Recent deliveries of color-tube plans and samples
to manufacturers have been described as purely a developmental move and not to be taken
as an assurance of immediate commercial production. According to one leading tube and
set manufacturer, it would take more than a year to produce the three-color tube under
present conditions. In his opinion, no production of color receivers can be expected
in the foreseeable future. General consensus seemS to be that there is still much to be
learned about color and it will take a long time to do the learning.

COUNTRY-WIDE PROBLEMS STUDIED BY NATIONAL SERVICING GROUP --Recent meetings of the
recently formed national servicing organization, of which Max Liebowitz is prexy, have
featured discussions of many topics of vital interest to Service Men everywhere. At one
meeting E. C. Cahill, RCA Service Co. prexy; Ken Kenvon, Philco general service manager ;
Mort Farr, prexy of the National Appliance and Radio Dealer Association; Al Steinberg,
chairman of the Keystone chapter, NEDA, and Al Haas, TCA prexy, appeared. Topics covered
included training plans, factory-supervised service programs, jobber distribution prob-
lems, component supplies and business building conditions. Congratulations to the
group, officially known as the National Electronic Technicians and Service Dealers
Association, for their resourceful efforts.

WELCOME APPLAUSE--It's gratifying to report receipt of a few more complimentary notes
from readers of SERVICE. Paul G. Clauser told ye editor that . . . "I have received
SERVICE the past three years and would not want to miss a single copy as I think every
copy is filled with valuable information." Henry R. Stocker reported that he has found
the magazine to be . . . "far the most helpful in servicing." Welcome comments, in-
deed !--L. W.

* Good Housekeeping survey.
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—TOM JACOBS, Owner—;
——Apex Radio Shop
Detroit, Michigan

200 MORE TV BUSINESS

-~V INCREASE IV OVERHEAD !

% “With no increase in trained  Marker Generator we always get accu-

personnel, we tripled our TV  rateand reliable results. While keeping

service business in 6 months. The  profits up, the G-E Test Package has
answer lies in our G-E Test Equipment.  cut our service time in half!”

“The Scope is the best trouble-shooter Hundreds of TV dealers and service-
on the market. .. itholds a steady trace  men use G-E Test Equipment to turn
—it’s stable—you can overload itand it out clean, accurate jobs that keep cus-
recovers instantly. The Variable Perme-  tomers satisfied and put money in the
ability Sweep is extremely simple to  till. Call your G-E distributor or mail
operate, and with the crystal-controlled  coupon today for full information.

|

90{& can put /mz coyzaém 27 _

“GENERAL @B ELECTRIC
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General Electric Company, Section 331

Electronics Park, Syracuse, New York

Rush me latest bulletins plus price information on
General Electric test equipment.

W]
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PICTURE-TUBE

THE UNPRECFDENTED and extremely-
rapid growth of TV, which has posed
many problems for those in the plant
and in the field introduced one situa-
tion which has ften been cited as the
most acute; the urgency for special-
ized test equipment which would re-
duce the number of test operations
required. The average Service Man,
surrounded by the relative complexity
of circuits, found the instrument proh-
lem to be a serious one, for he was in
the midst of video technicalities almost
before he could find the time to pre-
pare himself with the necessary new
technical education.

Evolution of Required Equipment

Most test-equipment manufacturers
faced the problem squarely and evolved
new instruments to provide the Service
Man with visual type test equipment,

high-voltage testing facilities and
other necessary gear, which subse-
quently proved to be invaluable not
only for their time-saving features, but
also for the descriptive fashion in
which they assisted in interpreting the
test results obtained.

Until fairly recently it appeared that
a service lab equipped with, in the
main, standard AM type test equip-
ment, plus a sweep generator, a prop-
erly compensated ’scope, high-voltage
multiplier probe, a good vtvm, and re-
quired technical literature, was pre-
pared to meet most TV service prob-
lems. However, as picture tubes in
postwar TV sets began to reach middle
and old age, the Service Man began
to realize that he would have to main-
tain a stock of fest tubes which he
would have to install in questionable
sets. The investment and space re-
quired for such test tubes and the
nuisance problem which they created,

Servicing

by VICTOR I. ROBINSON

Chief Engineer
Precision Apparatus Company, Inc.

Testing a picture tube with ’'scope-picture tube tester, while the
tube is in the carton, prior to installation.

discouraged most service labs from
maintaining such a stock of tubes.

Many experienced Service Men
therefore educated themselves to be-
come familiar enough with tube-
trouble symptoms, exhibited by defin-
itely deteriorated tubes, so that the
difficulty could usually be localized in
the tube without substitution of a
known good tube.

The Beam-Current Problem

However, most of the headaches
were found to be caused not by the
obviously dead picture tube, but by
tubes with reduced beam current, in-
ternal intermittents, high-resistance
leakage paths and near-shorts, as well
as actual TV chassis trouble which
deceivingly simulated possible picture-
tube troubles.

Without quick aund simplified facili-
ties for a positive yes or io answer to

Probe of Common Failings of Picture Tubes and The Functions of The
Tube's Elements Which are Related to These Defects Reveals That Factors
Such as Beam Current Actually Discloses a Tube’s Condition, and its Value
Can be Judged on a Meter in a Portable Test Instrument.
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Fig. 1. Returned-tube test setup used at DuMont.

the question of defective picture tube
or defective chassis, it has been
necessary to trouble shoot chassis
laboriously only to find, in many cases,
that the fault was attributable to the
pictare tube. Often a reduction in the
high-voltage supply has been inter-
preted as the cause for reduced bril-
liance, when reduced beam current in
the picture tube was actually the cul-
prit. But, particularly disturbing has
been the fact that many perfectly use-
able tubes, were, and still are being re-
jected because the trouble symptoms
appeared to be similar to those en-
countered in another chassis wherein
the tube was defective.

Because of the relatively high cost
of picture tubes, a decision to reject a
tube is often met with doubt and mis-
trust by the set owner, particularly
when the tube is no longer in war-
ranty. Cumbersome substitution of
tubes, in the set owners’ home, as a

Fig. 2. Cutaway view of

convincing  demonstration, becomes
impractical, particularly in these days
of the 16, 19 and 20 inch tubes.

Returned-Tube Records

The most conclusive proof of the
picture-tube problem, which has finally
grown to considerable proportions, is
graphically illustrated by records of
the returned-tube divisions of picture-
tube manufacturers. Of all tubes re-
turned to them marked defective, up to
50% of these defective tubes are either
perfectly good or still sufficiently
bright for many more hours of use.
The picture-tube manufacturer, thus
far, has been unusually cooperative
and lenient in the judgment of tubes
returned, within warranty. However,
it is reasonable to expect that even
though he can appreciate the problem
of judging this condition of tubes in
the field, he should not be required to
supply replacements for tubes which

oxide-coated cathode structure,

Contrat Grid -G,

Oxide - Coated
Cathode Surfoce

Cathede

Crifical Centrol Areo ,
of Cathode Disc

G| Aperture

Electron Beom

can still meet new tube production
limits, or which can pass acceptance
tests set up for used tubes.

Plant Test Practices

The picture-tube manufacturer usu-
ally subjects each returned tube to ex-
haustive tests, using custom-built com-
plex rigs which duplicate his exten-
sive new-tube acceptance tests. Typical
rigs, as used by the Allan B. Dumont
Laboratories and the Tung-Sol Lamp
Works, are illustrated in Figs. 1 and 3.
These lab-type test rigs, costing many
thousands of dollars, would of course
be an excellent techinical answer to the
picture-tube test problem in the field,
but of course are physically and eco-
nomically impractical for general field
use.

Tube-Failure Study

With an eye to the field problem, a
study was therefore instituted covering
the tube characteristics which con-
tributed most to a reliable overall in-
dication of tube condition. The study
was conducted with the intention of
eliminating many of the twenty to
thirty individual supplementary tests
performed by the lab rigs, which are
required for exhaustive lab analysis
of new tubes, and to simplify testing
to the extent where the most revealing
check could be provided by a portable
relatively inexpensive field instrument.
Such an instrument could be carried
into the set-owners home, used on the
repair bench, and in the dealers’ or dis-
tributors’ stock rooms.

In determining the practical charac-
teristics of such an instrument it was
found necessary to probe the common
failings of picture tubes, and the func-
tions of the picture tube which relate to
these failings.

The Cathode Role in Tube Life

With the exception of purely
niechanical defects, the greatest con-
tributor to picture-tube deterioration is
that familiar villain, the cathode. In
the picture tube, the oxide coated
cathode is constructed as illustrated in
Fig. 2. The total area of the coated-
cathode disc emits electrons and nega-
tive ions, when properly heated by
the filament. It is generally agreed
that the negative ious are those of oxy-
gen and chlorine and that the negative
ovygen ions are produced by the slow
decomposition of the cathode during
the life of the tube. The source of
chlorine ions may be produced by a
chemical reaction in the glass tube it-
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self, during the manufacturing pro-
cess.

These negative oxygen and chlorine
ions are undeflected by magnetic fields
and if allowed to bombard the phos-
phor crystals of the fluorescent screen,
would produce burned-screen areas.
The familiar beam bender or ion trap
separates the magnetically deflectable
electron beam away from the unaf-
fected ion beam and directs it in line
with the gun apertures. The destruc-
tive ion beam dissipates itself at the
positive grid 3, as illustrated in Fig. 4.

Electrostatic Tube Features

In the electrostatic type tube the
negative ion beam is deflected by the
electrostatic potentials of the deflection
plates and as a result does not continu-
ously bombard a small screen area.

Now let us return to the emission
of electrons from the cathode. The
attracting field of the positively ener-
gized grid 2 extends down through
the small grid aperture, resulting in an
electron beam originating from the
small critical central area of the cath-
ode. The remaining area of the
cathode disc supplies little or nothing
to the useful electron beam which
passes through the tiny control grid

Fig. 4. Bent-gun type of picture tube, which employs a beam

bender.

,!{ e .

aperture. In fact, special experimental
cathodes, prepared with an oxide coat-
ing only in the tiny central cathode
area, yielded normal beam current and
brilliant rasters! It is interesting to
note that the picture-tube manufac-
turer has facilities in his large test
rigs, for projecting an actual image of
the cathode disc upon the picture-tube
screen. In cases of cathode deteriora-
tion, the image of the cathode on the
screen looks like a bright disc with dark
craters directly in the central portion
of the disc. Cathodes with extremely
low central emission, produce very dim
rasters, and show up as very bright
discs with a complete dark or black
central area. In these instances, even
though the outer areas of the cathode
disc are bright (indicating vigorous
overall emission), the deteriorated cen-
tral contributing area, directly in line
with the grid aperture, is incapable of
normal emission, resulting in a de-
fective tube. The electron stream,
originating from the critical central
area of the cathode, hecomes the pic-
ture tubes’ beam current, in contrast
to total cathode emission, simply called
entisSion.

Tt is thus obvious that one of the
most significant picture-tube character-

Fig. 3. Picture-tube electrical-characteristic test setup at Tung-Sol,

during which breakdown, shorts, cutoff bias, screen quality, etc.,

are evaluated.

istics for test is the tube’s beamr cur-
rent. A field or lab test which will
graphically reveal the magnitude of
this useful electron stream, will direct-
ly relate to screen brightness, inas-
much as it is this beam current which
impinges upon the fluorescent screen,
producing screen illumination. The
greater the magnitude of the electron
beam the more brilliant will be the
screen, up to practical limits. In a
series of extensive tests using quanti-
ties of picture tubes in various condi-
tions, a direct correlation between foot-
lamberts of screen light and the mag-
nitude of beam current was obtained.
As proof of this test correlation, addi-
tional quantities of picture tubes were
first checked for beam-current read-
ings in terms of microamperes and as
a result, identified as to varying de-
grees of expected screen brightness.
These tubes were then directly meas-
ured for light intensity, resulting in a
989 correlation between predicted
brightness (based solely upon the
beam-current reading) and actual
measured light output.

As electrons and ions leave the sur-
face of the cathode and stream up
through the grid aperture, they tend

(Continued on page 50)
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Fig. 5. FElectrostatic-type picture-tube makeup, where the negative
jon beam is deflected by electrostatic potentials of the deflection

plates, and as a result does not continuously bombard a small

screen area.
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speaker, where the flexible leads should be

Voice-coil suspension in dynamic-

checked for intermittent open circuits.

Maxy ax Hour of good time has been
wasted, and many a temper frayed in
the pursuit of the elusive intermittent.
The opinion has been advanced that
intermittents are really caused by elec-
tronic gremlins, who live inside re-
ceivers and pull connections apart just
when the point of a joke is told, or
something exciting is about to happen
in a football game. Be that as it may,
the intermittent recetver presents a
serious problem to any man who is
servicing chassis for a living. It is up
to him to make a lasting repair job on
one of these irksome assignments and
still keep the cost in time expended
down to a reasonable level.

The identification of the exact loca-
tion of an intermittent part is still a
major question when working on these
sets. Omnce the trouble-spot has been
isolated, the procedure is quite simple.
In servicing intermittents there are
three factors which should receive
careful consideration: (1) It is impor-
tant to have a thorough knowledge of
receiver circuitry; (2), know the ap-
plication habits of the design engineers
of different manufacturers; and (3),
be familiar with the different aspects
of receiver and component function. It
is also helpful to be able to recognize
the typical symptoms encountered for

Fig. 2. Typical push-pull output stage, with single-tube phase inverter and driver, in which the fol-
lowing points must be investigated when intermittents occur: (/) Wiring te voice coil from output

transformer; (2) output transformer for high-resistance joints or open windingds;

(3) output tubes

for intermittent shorts or opens; (¢) cathode resistor for changes in value or opens; (5) grid resistors
for equality or open circuits; (6) last filter-andio plate bypass where an intermittent open can cause
audio oscillation and 8 short will kill all signal; (7) load resistors (phase inverter) for equality or
changes; (§) bias resistor (phase inverter) for correct value; (9) phase inverter tube, for proper
output or intermittent shorts; (I0) coupling capacitors for leakage or intermittent opens; (II) input
coupling capacitor for leakage or intermittent opens; (12) grid resistor for open or change in value;
(13) phase inverter-decoupling resistor for open or change; (I4) driver plate-load resistor for proper
value; (/5) driver tube for shorts, intermittent operation or noise; (I6) driver cathode resistor for
value; and (I7) volume control for dirty contacts, noise, etc.
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defects in each stage of the set; audio,
if, mixer, oscillator, etc. Each of these
will have its own identifying trade-
marks, and once these are learned, the
task can be much ea<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>