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ASSURED ELECTRICAL ACCURACY

ONLY IRC GUARANTEES
ACCURATE ELECTRICAL OPERATION
AND SATISFACTORY MECHANICAL FIT
OR DOUBLE-YOUR-MONEY-BACK

Electrical specifications of this typical manu-
facturer's procurement print are exacily
duplicated by IRC's QJ-412 control (shown).
CONCENTRIKIT assembly includes P1-206
and R1-223 shafts with B17-109 and 813-133X
Base Elements and 76-1 Switch.
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BASED ON MANUFACTURERS'
PROCUREMENT PRINTS

ARC Exact Duplicate Controls

Are Double-Money-Back Guaranteed

Based on set manufacturers’ procurement prints, only

IRC Exact Duplicate Controls are double-money-back
guaranteed for accurate electrical operation. This

firm guarantee applies to both IRC factory-assembled
Exact Duplicates and universal

CONCENTRIKIT equivalents.

Set manufacturers’ electrical specifications arc
closely followed.

Resistance values are carefully selected to match.
Tapers are watched carefully; IRC doesn’t arbitrarily
substitute tapers to obtain wide coverage.

For exact duplicate controls of guaranteed accuracy,
specify IRC. Most Service Technicians do.

~ INTERNATIONAL RESISTANCE CO.

404 N. Broad Street, Philadelphia 8, Pa.

in Canada - International Resistance Co., Ltd., Toronto, Licensee

WWW. americanradiohistorv. com
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THE RCA

“SEIWI-I:IIEST'

the truly portable “workshop”
you'll be proud to take into the home

xgi

YOURS FOR JUST 30

i
Look at these features!

GIANT SERVICE MIRROR—Top-quality glass.
11" x 16" working surface. Removable
hinges for flexibility of use. Wedges pro-
vided for adjustment of mirror angle.
SOLDERING GUN COMPARTMENT—WIill ac-
commodate all popular makes of soldering
guns or irons.

UTILITY DRAWER — Roomy enough for tools,
flashlight, large capacitors, high-voltage
probes, etc.

RESISTOR DRAWER — Will hold large assort-
ment of popular resistor sizes.

CAPACITOR DRAWER —Plenty of space for
working supply of radio and TV types.

SPARE PARTS DRAWER —Suitable for small
components and tools.

VOLTMETER COMPARTMENT —Designed to
accommodate the popular RCA “‘Volt-
Ohmyst'’®. Instrument can be operated
without removal from compartment.

UTILITY COMPARTMENT—Suitable for socket
wrench kit, drop cloth, carrying strap, etc.

PLUS THIS BIG BONUS

With every RCA *“SERVI-CHEST” you earn, you
get these seven RCA Technical Publications.
). “‘Service Parts Directory for RCA Victor Radios.””

2. “This Business of Radio and TV Servicing.”
3. “RCA Receiving Tubes’ booklet.

Kd

4. “RCA TV Replacement Guide.”’

5. TV Servicing Supplement.’”
6. "RCA Kinescopes'' booklet.
7. TV Servicing.”
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DELUXE
CONSTRUCTION

At

Measures 1314 high,
9" deep, 18V’ wide.

How to get your RCA “SERVI-CHEST”

IT TOOK SIX MONTHS TESTING in
the ficld to develop just the right
kind of carry-all case for you . . . the
RCA “"SERVI-CHEST.” It’s the
“little black bag” that identifies you
as a “professional” Radio and Tele-
vision Service Technician. The
“SERVI-CHEST” is just what you
asked for . . . and you can get yours
without cost.

Now youw can earn
an RCA Drop Cloth and Carrying Strap

For only 3 Silver Tokens each, you can earn
these two valuable servicing aids. See your
RCA Tube Distributor.

ELECTRON TUBES

1953
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During the next three months, you
will receive one RCA Silver Token
from your RCA Tube Distributor for
cach RCA Kinescope or for each 25
RCA Receiving Tubes you purchase.
When you have collected 30 Silver
Tokens, present them to your RCA
Tube Distributor and receive, without
cost, the complete ECA “SERVI-
CHEST.” Start earning vours today.

Now available from your RCA Tube Distributor
. The famous RCA ""TREASURE CHEST'' a per-
fect companion piece to the RCA ""SERVI-CHEST"’

RADIO CORPORATION of AMERICA

HNARRISON,  N. J.
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[ information on the new 400-A
and UHF Conversion Kit No, 12

[T} FREE LIFE merchancising display

material.

e ~ {J Co-op: newspaper ad mat
FOMCE R s brochure. |
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) COMPANY NAME
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ALL Channel UHF ond VHF A"ii'ié’i,-hq

32 Driven Elements

Here is one truly great antenna for the fringe area market —
an antenna that can give YOUR installations recognition in
the community. The new 400-A was tested all over the country
under all types of conditions. Reception was the finest — we
can prove this! The traditionally superb Finco engineering is
evident in the performance and symmetrical design. One
antenna — one transmission line. All-aluminum construction
— rugged, lightweight, completely pre-assembled. Total weight
only 8 lbs.

Frivge erea TV buyord dowand, Qualitiy
wdlallofout « - - FINCO 4 Quality”]

Fringe area buyers more and more ask for the FINCO by name.
Let them know you handle the best—advertise the low cost way
with Finco co-cp ad mats—tie-in with LIFE—watch your sales
soar! Get the complete story from your jobber ot write direct.
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336K multimeter Kit 312.90
Wired $14.90
1000 ohms/ volt

Sanford R. Cowan

EDITOR & PURBLISIHER
]

SAMUEL L. MARSHALL
MANAGING EDITOR

cowax vowsmne cone | yO)] BUJ| P
NEW YORK 36, N. Y. E o

Vol. 14, No. 7 JULY. 1933 |N ONE

.| EVENING-

{ ]
LEONARD LIEBERMAN x5S %
Contributing Editor w'f'.ds‘s;;):: 74 QCE’E !
@ e 1D 5 1]

Editorial . . 3 /
bllt the B et 599503
Trade Flashes = ... . o 6 fy Pl
. = .-
Symposium—UHF Antennas, Part 2, by Rudolf F. Graf B ) laSt . II etlme'"
Additional UHF antennas discussed. and you Save
Troubleshooting Horizontal Deflection Circuits, by Frank DeFina .20 5070!

An analysis of faults which are confined to horizontal deflection circuits. 70 T oIt

" , , the Industry’s most complete ; 1
Tuner Tips, by Al Kinckiner ... ... T . 22 I'e nfU;Arly\ls'(l:‘H;D PIEIE sesx otimerer K $26953
Tuning distortions discussed with methods for curing several known TV ine 20,000 ohms/vole. W8

TEST INSTRUMENTS! :

manufacturers’ sets.
Over Y-million EICO In-

UHF Test Equipment, by Allan Lytel . ; ... 24 struments are now in use
A timely article for the service technican on the circuilry and design of uhf the world over!IThotsthe
B aEuiment pr9of_ of EICO’s leader-

ship in Value to the
Serviceman!

Video Speed Servicing Systems Data Sheets (VSSS) . .. L 26 For latest precision engi- y
information this month covers the Belmont Raytheon No. 20AY2| chassis, neering, finest compo- it ;,9;20 ws;’:'de:;éjg
the DuMont No. RAII17 chassis, the Emerson Mo. 120144 chassis, and the nents, smart professional
Transvision No. "A" Series chassis. appearance, lifetime per-

formance and rock-bot-
tom economy — see and

Radio Receiver Oscillator Tlroubles. by Harry Mileaf - 35 compare the EICO line
A review of methods applied in checking factors that determine stability of at your jobber’s today
oscillation. before you buy any
higher priced equip-
Circuit Court . B e MW . v 38 ment! You'll agree with :
over 100,000 others that L a ke
only EICO Kits and Instru- S.2 o nl s e
The Status of Licensing, by Betbune Joies o L 40 ments — no other — give [ -
Review of special reqgulations as proposed by state legislatures for TV and you the industry’s greatest
radio servicing. values at lowest cost.
Write NOW fo{
New Products . W — . 42 } | FREE latest Catalog
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| ATR

REPLACEMENTY

have

ceramic
stack spacers

A COMPLETE LINE OF VIBRATORS

Designed for Use in Standard Vibrator-Operated
Auto Radio Receivers. Built with Precision Con-
struction, featuring Ceramic Stack Spacers for
longer lasting lite. Backed by more than 22
years of experience in Vibrator Design, Devel-
opment, and Manufacturing.

W DESIGN® LTERATURE

N MODELS AL

J -

A" Battery Eliminatoers, DC-AC Inverters, Auto Radio Vibrators

See your jobber or wnite factory

American Teeevision & R avio Co.
ZLuality Products Since 1937
SAINT PAUL 1, MINNESOTA—U. S. A.
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EDITORIAL

|
| by S. R. COWAN

|

| . "
New Servicemen’s Magazines
{

Recently I’'ve heard that two or three
different firms are about to launch new
magazines for TV servicemen—or, as in one
|case, a former retailing magazine is about
to swilch over to become the “saviour” of
technicians. These “new” magazines, ac-
cording to their publishers’ claims to ad-
vertising prospects, will be so “unique
and wonderful” that every serviceman will
| surelv become a subscriber. The fact that
there are already eight magazines claiming
to he servicemen’s salvation- -and that most
servicemen are already paying upwards of
$30 a vear for subscriptions to magazines
that they haven’t time to read thoroughly
seems to be overlooked by our prospective
| contemiporaries.

{ Because I have leen associated with the
only two technical magazines that have
genuinely catered solely to radio-TV service-
men for over 24 years (“Service” from

1930 to 1940 and “Service-Dealer” since
| 1940), T am intrigued by the claims of
| other publishers who suddenly find it so
advantageous and necessary for them to
come to the aid of the service profession;
especially the one that has been so retailer-
conscious for many vears, when that’s where
the publishing gravy was; and while service-
men were struggling to stay alive because of
the unfair tactics used by retailers who used
technicians as fall guys.

As for new ideas or publishing techniques
that will surely benefit the serviceman and
| service profession, I candidly admit that
Pve searched for them for a quarter of a
century, and in all thar time have only
discovered two or three that have merit, are
practical, and sound. For example, “Radio-
‘TV Service Dealer” originated such regular
departments as “Shop Notes”“Circuit
Court” and “Video Speed Servicing Sys-
tems.” Each has proven its worth as
thousands of unsolicited testimonials attest.
| It is known to the service field that if
any serviceman ever advances a new and
| practical publishing idea that can be used
|by us to improve the serviceman’s lot, he
| will receive a handsome reward. Yet service-
men themselves. facing their daily prolilems
and being closer to the nub of things than
any “Johnny-come-lately” seldom offer us
suggestions. The reason is simple: being
| close to the nub of things ourselves we usu-
ally beat our readers to the punch and do
| the jobs they want us 1o do as an auto-
| matic function.

Perhaps we don’t dish out fancy charts
| and tabulated data sheets in four colors
but for genuine application, the text we run
| is authentic, accurate and timely . . . and
that’s something only a magazine published
| by servicemen for servicemen can do.
Nevertheless, competition stimulates any
aggressive businessman. We'll meet the
challenge. We'll try even harder than

Iever before to maintain “Service-Dealer’s”
acknowledged leadership as the “Profession-

al Radio-TV man’s magazine.”
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All ore complete. Include all

GOT TH ESE HELPFUL GUIDES? types, regordless of make. Give

cll pertinent dato. Are free.

Get yours todoy.

FOEHYTROW IFEREICE S Uy €5-uY TRON
L e

TEEVISION
PICTURE TUBES

| Wirierteess

seneracn Tumes

Crystol Diode Guide de- TV Picture-Tube Guide lists

How to make

PICTURE-TUBE
SUBSTITUTIONS
EASILY

New CBS-Hytron Substitution Chart for Television Picture
Tubes helps you pick logical substitutions easily, quickly. It's a
cinch to use this complete, up-to-date Chart. An Index of types
leads vou to proper Substitution Group listing all readily inter-
changeable types. You pick an available type . . . with the least
number of necessary service adjustments. That’s it. No other
references required. You save time . . . money. You need this
indispensable CBS-Hytron TV Substitution Chart. Get it from
your CBS-Hytron distributor. Or write direct today.

WHATS IN IT FEATURES

1. Generol Introduction outlines scope and ® All necessary dota given for all
purpose. electromagnetically deflected types,

2. Introductory Notes give details on tabulation. regardless of make.

3. Typical Substitution shows how to use Chart. ® Directly interchangeable types in-

4. Index indicates Substitution Group for each dicated.
type. ® Other popular substitutes and re-

5. Substitution Groups narrow choice to logical quired service chonges high-lighted
substitutions. and explained.

6. Basing and Outline Drowings give basing ond [ Substitution, not canversion, em-
dimensionol dato. phasized.

Now 3
CBS-HYTRON TEST ADAPTERS

types, 111 bosing diagrams. scribes 92 types. Includes 7 164 types, 19 bosing dio- i Vs,
b ety et Iobe e Gu G0 S o.pin Ocel,  9-Fin Min,
. t ] e I .
it S e P P §1.45 Net $2.25 Net $1.75 Net

New...Free DECAL

“Let us give your old set

Not just an identification. But a colortul decal S’[f

that sells for vou! Sells your magic ability to [

recapture new-set sparkle. Let this decal pull S'PAR/( [[
: « mzn;

customers to vou. Get it today from your CBS-
Hytron distributor.

TELEVISION
=nd RADIO TUBES

N

BY POPULAR DEMAND. You can now buy CBS-Ilytron
Test Adapters in all three popular sizes: 7-pin miniature,
8-pin octal, 9-pin miniature.

You can now test e/l sockets dynamically . . . “topside.”
Without wrestling with heavy chassis. Without disturb-
ing wiring or parts. Just plug tubes into Test Adapters
and Adapters into sockets. Presto, socket connections
are topside . . . ready for your test prod. You check volt-
age, resistance, gain, intermittents, oscillation. Trace
signals, etc. All the e-a-s-y topside way. Order all three
Test Adapters from your CBS-I1ytron distributor today.

YT R n C B S -HYTRON Main Office: Danvers, Massachusetts
{

WSk A Division of Columbia Broadcasting System, Inc,

Receiving Tubes Since 1921

RECEIVING . .. TRANSMITTING . . . SPECIAL-PURPOSE AND

RADIO-TELEVISION SERVICE DEALER e  JULY, 1953
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Thousands depend on

PHOTOFACT!

THEY TELL YOU WHY

Unsolicited ‘letters - te|l a‘ﬁhat' the
world’s finest TV and Radio Data

means to Service Technicians

R. W. Fairbanks
Radio-TV Service
64 W. Colorado $t.
Pasadena, Calif.

-

Ny -

"l find your manuals are ‘right on the button’
and are the best | have been able to get
hold of yet . .. Needless to say, | couldn't do
without your time-saving PHOTOFACTS,
Manuals and Tube Guides."

W. W. Bryan
810—24th St.
Vienna, W. Va.

"l think that the PHOTOFACT system is the
greatest help to service men that has ever
been on the market. | want to have every

set that comes out."

William J. Levy
Radio & TV Service
3935 N. Eighth St.

Philadelphia, Pa.

"l wouldn't think of servicing a radio or tele-
vision receiver without one of your PHOTO-
FACT Folders. Your Folders are the most de-
tailed servicing data on the market. | am a
steady user of PHOTOFACT and intend to

remain so."

NOW! GET THE PROOF FOR YOURSELF!

We'll send you a Free Photofact
Folder on any receiver covered
in Sets No. 101 and following

Learn for yourself—at our expense-—how
PHOTOFACT pays for itself by earning bigger
profits for you! Select any Folder appearing
in PHOTOFACT Sets Nos. 101 and following,
from the PF Index. (If you haven’t a copy,
see your distributor.) When you write for
your Free Folder, be sure to state Photofact
Set and Folder Number as shown in the
Index (offer limited to Folders in sets subse-
quent to No. 101). Get your Free Folder now.
Examine, use, compare—see why PHOTOFACT
belongs in your shop!

HOWARD W, SAMS & CO., INC.
2209 E. 46th St., Indianapolis 5, Ind.

HOWARD W. SAMS & CO., INC.

Du Mont Training Program
Underway

\n accelerated serviceman’s training
program in new television aveas, plus
a followup in older markets, 1o in
crease technical proficiency, is current-
Iv underway by the Teleset Service De-
partment of Allen B. DuMont Labora-
‘tories, Ine. Du Mont service clinics
are being held in more than 40 new
areas including Columbia, S. C.. Reth-
fchem, Pa., Monteomery. \la., TFort
Lauderdale, Tla., as well as several
other cities recentlv gone on the air
or expected 1o herin transmission
shortlv. The serviceman is regarded as
the important link between the manu
lacturing and selling clements of the
[tndustry, and the consumer, himself.
|Streng emphasis is placed on the im-
portance of good business practices on
the part of servicemen in the tele.
vision ficid todayv.
| Du Mont's regional service manager
organizes the service clinic operation,
in cooperation with the local distribu.
tor. Beuch test equipment is set up
and a definite class schedule publicized
m the loca! consumer. trade press. and
in local trade association circles. Classes.
held evenings, are purposely limited to
size. 1o insure individual  attention.
Strong emphasis s placed on practical
trouble shooting and the proper use
(of bench test apparatus. While por
tions ol the course are devoted Lo
actual work methods of fixing troubles.
the main objectives are always 10 show
the serviceman how to find the trouble.
why 1t exists and then explain to him
how (o alleviate it.

Servi-Chest Offered Dealers In
RCA Radic-TV Tube Promotion

\ compact carrving case designed 1o
accommodate  purts, tools, and tes
equipment required by TV technicians
on house calls was announced In
the Tube Department of RCA Vie
|tor Division, Radio Corporation ot
\inerica.

Called the RC\ “Servi-Chest” the
kit is offercd to radio and TV service
dealers under a three-month sales pro-
motion program sponsored by the RCA

RAD!O-TELEVISION SERVICE DEALER e

&

Tube Department in connection with
RCA receiving tubes and kinescopes.
Under the program, dealers can receive
“Servi-Chests” from their RCA (ube
distributors with the purchase of 750
RCA receiving tubes or 30 RCA tele-
vision picture tubes between June 1
and August 31,

The  “Servi-Chest measures 1314
inches high 9 inches deep. and 1814
mches wide and  complements  the
RCA “Treasure Chest” for tubes. 1t is
consiructed with a sturdy wood frame,
strengthened in cach corner with metal
braces, and covered with rugged
leatheretie. Included is a giant service
mirror which fcatures a working sur-
lace measuring 11 by 16 inches. In-
ternal construction  includes separate
compartments for soldering ecun, vac-
uum tube voluneter and  servicing
tools; three separate drawers for storing
resistors, condenscrs, and spare parts;
and a large wiilitv drawer lor probes,
fAashi-light, larger 100ls and parts.

To facilitate record-keeping. each
service dealer will receive from his
RCA tube distributor a silver oken
with each nurchase of 25 RCA receiv
ing tubes or one RCA Kinescope. Fach
token will bear the identification num
ber of the distributor. who will ex.
change a “Servi-Chest” lor 30 tokens
bearing his nuinber when presented by
dealers.

$10,000 In Cash Prizes Offered
By Raytheon Contest

waytheon  Mamnacturing Co.. Re-
ceiving Tube Division. Newron, Mass.
announced a $10,000 Transistor \p-
plication Contest to be handled ex
clusively  through  Ravihcon  Special
Purpose Tube Distributors. The con
test opened June 1, 1953 and runs for
three months with the closing date set
at midnight August 31, 1953, Raytheon
to encourage development and experi
mentation in the field of Transistor ap-
plication. is sponsoring this contest pri-
nurilv  directed  toward  the experi
menter, engineer and “‘gadgeteer.” The
contest oliers a first prize ol $5,000,
sccond prize ol $2,000. third price of

[Continued on page 10
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YOU'LL FIND THE
RIGHT FUSE, FASTER
in the Complete Line
of Electronically

Tested

for Television - Radio -
Radar - Instruments - Controls -

Avionics .. ..

You’'ll save time and trouble when

all your fuse needs are supplied by one,
dependable source. The complete BUSS
line makes it easy for you to select the
fuse to do the job right.

% QQ The makers of BUSS fuses insist on

p A COMPLETE LINE OF FUSE CLIPS,
BLOCKS AND HOLDERS

WY perfection. Every fuse is electronically

tested in a sensitive device that rejects
any fuse not properly calibrated, properly
constructed and right in all physical
dimensions.

Take advantage of the profit-saving
efficiency that vou can gain by standard-
izing on the complete line of BUSS fuses.

MAIL THIS COUPON 70D4Y...

| orE ) N O EE IR S N S N

IT’S GOOD BUSINESS to stock BUSSMANN Mfe. Co. (Division of McGraw Electric Co.)  §p.753
and use BUSS fuses. Your customers o L by SRET Rl St Togisgitio
know the name BUSS . . . famous for N A v A VA TR
protection in homes, on farms and in
industry for 39 years. When vou use s R
BUSS, they know you’vz used the Tute -
finest fuses available. Company_ : —

Arddress e -

BUSSMANN Mfg. CO., Division of McGraw Eleatric Co City & Zone_ State 753

University at Jefferson, St. Louis 7, Missouri
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RUGGED

¢
W HELPS MAKE

VEE-D-X UHF ANTENNAS
THE WORLD’'S STRONGEST

The sensationally strong Fiberglas boom used
in the construction of VEE-D-X UHF antennas
has the highest strength ratio to weight of
any material known, and its bright red color
makes it easy to identify as a genuine VEE-
D-X antenna.

TV SERVICE MEN EVERYWHERE VOTE VEE-D-X
UHF ANTENNAS FIRST FOR CONSTRUCTION —
PERFORMANCE — EASE OF INSTALLATION.

Besides the rugged Fiberglas boom, VEE-D-X
UHF antennas are designed with strong, yet
light weight solid aluminum elements (to
prevent ice loading) and (a VEE-D-X exclu-
sive) Flex-Clamp on the Bow-Tie and Corner
Reflector, for positive vise-like grip and ease
of installation.

And every VEE-D-X UHF antenna is engin-
eered for powerful performance in all areas!
No wonder TV service men are saying, “These
VEE-D-X UHF antennas are Power-FULL in
both performance and construction.”

THE WORLD’S FINEST UHF ANTENNAS

&?M ELECTRONICS INC.

ROCKVILLE, CONNECTICUT

ROTATOR LONG LONG JOHN CORNER REFLECTOR

Finest in design, construction and per. This 12-element yagi is engineered for grond slam power This is the power-full all-channel VEE.
formance. Produced in collaboration in fringe areas. It is the highest goin single channel an- D-X antenna that minimizes probing.
with three world famous manufacturers. tenna ever developed. Rugged Fiberglas boom construction. Also the answer for UHF fringe and
Designed to perform with pin-point ae. Strong, light in weight and factory pre-assembled construc- areas where noise or reflection prob-
curacy. Beautifully styled control cansole tion for ease of installation. Model LLJ-U. lems exist. Rugged Fiberglas boom con-
operates with convenient downward struction. Ready for installation in less
pressure. Choice of two colors. than 30 seconds. Model COR-U.
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Order Yours Now!

$/1 95

Contai r 600 Service
ontains ove @ (post paid)

Items representing over 1000

of the mos*-S?rVICed Television Distributors—order your supply now!
models now in use. Over 25
different manufacturers’ lines Service Dealers—get your copy

are covered. of VSSS from your Distributor.

If he can’t supply you, order
direct by mail from us.

The expansion type ring binder (of finest quality) is 9 x 12 inches.
holds all 224 pages of VSSS Vol. I, and has room for another year's
supply of VSSS Data Sheets. Opens flat for bench use. TVset models

and chassis are cross indexed for speedy reference.

Video Speed Servicing Systems IS GUARANTEED To Simplify Servicing All TVsets. 24 (or more) new Data ltems are
published in every issue of "Radio-Television Service Dealer' as a reqular monthly feature.

r—__________________ TTTTTT T T T,
: RADIO-TELEVISION SERVICE DEALER i
; 67 West 44th Street, New York 36, N. Y. :
|u’|L Please send me post-paid VIDED SPEED SERVICING SYSTEMS Volume 1. Enclosed herewith is {

|
! my [Jcheck ] money order for $ for copies at $4.95 each. :
:; :
i N AR 3 3 s 35 s W0 . WS . e WS L RN W DL B mom |
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TRADE FLASHES
[from page 6]

S1.000, tourth and ffth prizes ol $500
and  S300 respectively and  sixth to
seventeenth prizes ol $100 cach. A $100
prize will hc given to the Distributor
Salesmen selling the winner ol the first
to the filth inclusive prizes.

Brielly, requircinents are that a con-
testant must obrain a Raviheon CK722
from his Ravthon wube distributor,
device and build a picee of electronic
equipment which cimplovs one or more
Ravithcon CR722 transistors
a photograph ol the unit, a completed
ollicial entry blank, and a 500 word
minmnnwn, 1,000 work maximum con-

RCP

and mail

siructional article on the equipment 1o
Raytheon. The seventeen cash prizes
will be awarded to the scventeen con-
testants who build and submit the most
ingenious. useful and original applica-
tions ol the Ravitheon CK-722 Function
Transistor.

G.E.
For Service Dealer

Any radio-I'V service dealer who
would like 10 know how his own operi-
tiont compares with thousands ol others
will have his answers {roin the General
Fleciric Tube Department this sum-
mer.  The department  has mailed
10.000 copies of a “How’s Your Busi-
ness?’ questionnaire o scrvice dealers
in every major tclevision area in the

Conducts Business Survey

leads the field again

with the finest
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FREQUENCY RESPONSE . . .

PUSH-PULL DEFLECTION

INPUT IMPEDANCE .

TUBE COMPLEMENT

case with leather handle—
Etched pane!- Smart brushed aluminum
face—l'use protected—for 105-125 volt,
60 cvele AC operation. Size 1134 "x73"
xb1gY. Wt. 9 lbs.

In metal

See Madel 533M at your Local Parts Distributor—

MODEL 533M—
ready to operate

MODEL 533M
THE MIGHTY MIDGET

Here is a truly minia-
turized professional
oscilloscope with which
greater convenience of
operation has been ac-
complished. It is a new
concept in electronic
oscilloscopes.

This 3" scope packs a
high sensitivity, wide
band response instru-
ment within its tiny
light weight frame.

Vertica! 20 millivolts (.020 volts for 1
rms deflection on CRT face).
Horizontal-—.6 volts.

2 db from 20 cycles to 180 kilocycles. Ex-
cellent Transient Response.

For undistorted Response—Eliminates
Parallax.
Full Vertical
of Trace.

and Horizontal Expansion

Vertical-—5 megohms shunted by 50
MMF.
Horizontal-

MMI.

3MP1 CRT
11776.

.5 megohms shunted by 70

12AT7, 12AU7, 12AX7, 6J6,

complete, 99 NET

Write For Complete Catalog SD-7

RADIO CITY PRODUCTS (0., INC

152 WEST 25¢h ST—e—NEW YORK 1,

N.Y.
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Rewurns will be compited to
“average service dealer” Ac
Jolim T. Thompson, Man-
Replacement  Tube Sales,
the survey is part of the widespread
public relations which the
company is sponsoring in the nterests
ol the TV service industry.

Typical survey questions ask the ser
vice dealers how his business is divides
on a percentage basis—lor home and
])ortahlc radios. auto radios, TV sets,
and other electronic equipment—how
many service technicians he employs,
lrow many jobs each handles per week,
and how manvy hours technicians spend
on each job. The survey also asks if
radio business increased or decreased
last year. and uives the service dealer
space to list “major problem(s) you he
licve vour business will face in the next
few years.” The G-E1 ube Department
conducted an mitial service dealer sur-
vev in 1951 and followed it with an:
other last vear. 1he 1953 survev is de-
signed to bring past findings up to date.

country.
make an
cording to
ager, G-E

pmg‘rum

RTMA Report Shows Increase

In Radio-TV Set Production

I'elevision and radio set production
durine the first four months of this
vear increased by 70 per cent and 38
per cent, respectively, from the same
period last year. the RadioTelevision
Manulacturers Association reporied

Total television production through
April of this vear was estimated at
2827 821 units by the Association con-
pared with 1.647,708 in the like 1952
period.  The radio output increased
from a revised total of 3.625863 sets
i 1952 o 4,993,720 in the January-
April period this yvear. Gains were
made in all lour radio classifications
~home sets, clock radios, portables and
auto sets. April television output was
estimated at 567.878 units compared
with 322878 for April 1952. The num-
ber ot radios manufactured increased
from 957.666 units last year to 1,158,936
sets i11 April this year, RTNA reported.
Radios with FM circuits manufactured

during April totaled 40,178 units. An
additional  2.721 television receivers
containing  FM facilities also  were
produced.
RCA Victor to Enter Hi-Fidelity
Phonograph Field

The RCA Victor Division ol the

Radio Corporation of America has an-
nounced the development of a new
high-fidelity system ol record reproduc-
tion, permitting the inuroduction for
the first time of high-hdelity instruments
in the company’s regular phonograph
line. Josepli B. Llliott. Vice President
i charge of Consumer Products, said
RCA Victor's entry into the high-
fidelity phonograph field will now en-
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The most

 Powertul
/ ROTOR

on ﬁthe markelt

Power When and Where You
Q}Ieeﬂ i3.. .To Turn ANY TV
Anfenpsa Array Under All
Weather Corditions —

Coreplete rctar with "COAPASS
CONTRCL? cabinet havitgy illu-
minated “perfect patterr” dial
{uses 8 wrz cable) ... °49-95

B THE RADIART CCRPORATION

CLEVELAND 13, OHIC

CORNELL-DUBILIER

SOUTH P_AINFIELD, NSEW JERSEY
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the secret

is in the LIPN!?

“Little Giant”
LIGHTNING

ARRESTER

for flat and oval jumbo twin lead

proof!

able the general public to enjoy ex
tended tonal range and distortion-lree
record reproduction on home instru-
ments engineered and manufaciured by
the company which has gained world
wide recognition lor its contributions
in the field of sound recording and re-
production.

RTMA Service Committee Cites
Aid to Technicians and Public

Citing a list of accomnplishments re-
lating to means of improving service
to the owners of radio-television prod
ucts, the RTMA Service Commitice re-
ported that its cllorts were concen-
trated during the past year on programs
aimed at increasing the technical pro-
ficiency ol technicians. The Service
Committee annual report noted that a
pilot course at the New York Trade
School has been launched to develop
training material for the use of the na-
tion's trade and vocational schools to
upgrade TV technicians. Through
voluntary contributions of the entive
membership ol RTMA, funds and
equipments were acquired to delray the
expenses of a projected two year pro-
gr;nn. V

I.D.E.A. Introduces New Regency
Remote Control For TV

An inexpensive and highly efhcient
remote control for television that op-
erates on a single connecting cable and
can be installed in less than 15 minutes
was introduced at the Electronic Parts
Show by the Industrial Development
Engincering Associates (I.D.E.A) ol
Indianapolis. The company also manu-
factures Regency vhf boosters and whf
converters for television.

According to Ldward C. Tudor, pres-

12

the only lightning arresters with the strain
relief lips are made by JFD. A patent is its

JED MANUFACTURING CO., INC.

World’s largest manufacturer of TVantennas and accessories

BROOKLYN 4, N.Y,

No. AT105(with hardware for wall or win-
.. 81.25 list

dow sill mounting)

No. AT1058 (with stainless steel strap for
universal mounting) . ... ... ... 81.50 list

Biuirton browne advertising

S~

ident, interest in the new Regency re-
mote control has been extraordinary.
I'he Chicago industrial designing firm
ol Painter Teague & Petertil, who de-
signed the smart Regency booster and
converter, will stylize the cabinet for
the remote control. “With this new
Regency 1tem, the only connection nec-
essary with the TV set is a single con
ductor cable,” Mr. Tudor explained.
He said that the installation of the re
mote unit to the TV sct entails the
soldering ol three simple connections.
“It's an operation that can be per-
formed bv an experienced service man
in fifteen minutes,” he added. MNir.
T'udor said that the Regency remote
control is consiructed to work with
any existing TVset and that nothing
in the set 1s disturbed when the instal
lation is made. The Regency remote
control performs four major functions,
he said. It selects stations, adjusts fine
tuning, and controls contrast and
volume. All of these important opera-
tions, Mr. Tudor pointed out, are done
through the single wire connecting the
TV set with the Regency unit.
Percy L. Schoenen Dies—Headed
Olympic Radio & TV

Funeral scrvices for Percy L. Schoen
en, 61. former president of Olympic
Radio & 'T'clevision, Inc., Long Island
City, was held recently. A prominent
figure in radio and television manutac
turing circles, Mr. Schoenen had been
associated with  Olympic since its
lounding in 1935. He joined the firm
as a vice-president, became executive
vice-president in 1946 and president in
1952. He retired from the latter olhice
in April of this year.

Mr. Schoenen had served as a mem-
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Committee ol the Radio and Radar
ber of the Civilian Industry Advisor
Division ol the War Produciton Board
during World War II. He was also an
active member of the Radio and Tele-
vision Manulacturers’ Association.

A native ol Chicago. Mr. Schoenen
is survived by his widow, \nna, and a
brother, Archibald.

Western Electronic Show

Vugust 19th, opens the ninth annual
Western Electronic (Trade) Show at
Civic Auditorium, San Francisco, for
a three-day run. The wop 809, of
electronic manufacturers will occupy
327 booth 1o display products used
in broadcasting, communication. telem-
ctry, air and marine navigational
aids, industrial production and con-
trols, instrumncittation, computors, pro-
lessional electronic research and educa-
tion, nucleonic and geophvsical detec-
tion and rescarch, servicing and instal-
lution uaccessories.  No  home-use re-
ceivers will be displayed: and the gen-
cral public will not be admitted. Trade
and enginecring attendance is expected
to reach 14,000.

I'hese combined (Wescon) annual
events alternate annually hetween Los
Angeles and San Francisco, and now
rank second in size and importance
among National elecironic trade shows
and engineering gatherings.

GE Opens New Tube Warehouse

Increased electronic tube service to
the midwest was spotlighted June 11
as the General Flectric Company for-
mally opened its new (ube warehouse—
largest in the world—at 3800 N.
Milwaukee Ave.

The $875,000 structure has almost
100,000 square fect of floor space. It
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a lng new replacement market jor

Mallory Vlbrator ... ELECTRONIC HEADLIGHT DIMMERS

THE MARKET Already, over a hundred thousand new automobiles are equipped with auto-
matic, electronic headlight dimmers. By the end of the vear this figure will be multiplied

several times . .. and the first of themn are beginning to need service.

THE OPPORTUNITY This can be big business for vou . . . business that may grow even larger
than automobile radio service. But, if you are to get full benefit of this new market, auto-
motive shops must be told that these are electronic devices . . . devices that should be serviced
by qualified radio service men. lixplain it, now, to every car dealer and shop for which you

do serviee work.

THE PRECISION PARTS Automatic headlight dimmers depend on a vibrator power supply
unit. When it is time for vibrator replacement, yvou can be sure the job is right if vou use
Mallory. As in the case of automolbile radios, Mallory worked closely with the manufacturer
and played an important part in this new development by supplying the first original equip-

ment vibrators. With just three Mallory Vibrators you can service any unit now on the market.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

Depend on Mallo ry

Jor
Approved Precision Quality

& www americanradiohistorv com



also serves as headquarters tor the com-
panv’s central regional sales organiza-
tuon for electronic tubes.

Farm Market Forecast As Major

TV Sales Area

The nation’s farm market with an
annual gross income ol over lorty bil:
lion dollars can becomne a major lactor
in the sales of television receivers,
Irving Rosenberg, director of opera
tions, receiver and cathode-ray tube di-
visions, Allen B. Du Mont Labora-
tories, Inc., said. Speaking before an
industry group at Last Patcrson, New
Jersev, the Du Mont exccutive noted
that unul the “freeze” on new station
construction was lilted last vear, large-

scale television coverage was not avail-
able in farin arcas. Now, he added.
almost one-third of this country’s 5,000,
000 farms are withit reception range ol
a TV station.

Antenna Manufacturers Elect
New Officers

LFlection of new oflicers of the An-
tenna Manulacturers Association has
been announced by David Laine, Sec
retary for the organization.

President of the group is Martin Bet-
tan, Director of Sales and Enginecring
for RMS (Radio Merchandise Sales,
Inc), who is also a widely known lec-
turer and antenna authority.  Ben
Snyder, of Snyder Manufacturing Con-

IT’S HERE!

The NEW IMPROVED
DAVIS SUPER-VISION

ALL-CHANNEL TELEVISION ANTENNA
For FRINGE AREA and DX

Brings in the Signals STRONG
and CLEAR up to 125 Miles and
More Away from the Station

the New DAVIS
SUPER-VISION

has been

WIND-TESTED

and

WEATHERIZED

««+STURDY BUILT and
STRENGTH-INCREASED

so it will stand the gaff in
any part of the country

AT YOUR JOBBERS

“THE BACKBONE
OF YOUR INDUSTRY"

SMMER _uvwslﬂm

TRADI MARK REG.

“*The Original Antenna Sold With A

Built By America’s Fastest Growing

$34.95

Money Back Guarantee”

Antenna Manufacturer

AT YOUR JOBBERS, or MAIL COUPON TO:

DAVIS ELECTRONICS
4313 West Magnolia Blvd., Burbank, California
SIRS: RUSH INFORMATION TO ME AS CHECKED

BELOW

|

I DSend Free Technical Data on new SUPER-
: VISION ANTENNA.

|

!

|

|

|
[]1Send Name and Address of NEAREST JOBBER. | |
Name____ i
Street 1
City____ |
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pany, was made Vice-President, and
Edward Finkel, JF.D., will serve as
Secretary-Treasurer of the association,
of the industry’s leading antenna manu
which is comprised ol a large number
seven million television recetvers in
facturers.
Nearly 2.5 Million TV Sets
Shipped to Dealers in Four
Months

During the firsi lour months of this
vear nearly 2.5 million television re-
ceivers were shipped to dealers through-
out the country, the Radio-Television
Manufacturers  Association  reported.
For the Januarv-April period, RT'MA
estimated that 2452508 T'Vscts went
to dealers compared with 1564516
sets shipped in the same 1952 peviod.
For the montli of April, the Associa-
tion reported 392192 T'Vscts went to
dealers compared with 287.004 units
shipped in April 1952,
LaPointe Appoints Sales Manager

Webster L. Barth has been appointed
General Sales Manuager [or LaPointe
Electronics Inc.. it was announced by
Jerome E. Respess, Vee-D-X president.
In his new post Mr. Barch will coordi
nate the sales eflorts for all the comn-
pany’s divisions including Vee-D-X
television antennas and  accessories.
Press Wireless electronic devices and
equipment, and the newly created
Fiberglas operation. Mr. Barth was
formerly Sales Manager for New Eng-
land for the Reynolds Metals Com-
pany, and he had scventeen years of
sales experience.
CBS-Columbia Appoints Director.

The Board of Directors of CBS-
Columbia Inc., television and radio re
cceiver manufacturing subsidiary of the
Columbia  Broadcasting  System. an
nounced the election of Louis Haus-
man, CBS-Columbia Vice President
as a Director ol CBS-Columbia Inc.
Mr. Hausman was formerly Adminis-
trative Vice President of CRS Radio.
He has been associated with the Co-
lumbia Broadcasting Systein for more
than 13 years.

Sylvania Plans New TV Plant
Sylvania Electric Products, Inc. an-
nounced plans for a new 116.000-
square-foot television set wmanufactur-
ing plant v be built in Batavia, N Y.

H. Ward Zimmer, Sylvania President.

said the new plant will be built in an.
ticipation of greatly increased produc-
tion and sales of Sylvania television sets.

[Continued on page 431
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NBEATABLE quality is built into every
Sylvania product. Even beyond that,
Sylvania quality goes back to its essential
metals, cliemicals, and materials.

Sylvania quality is fundamental

Sylvania grinds and formulates its own
phosphors, and applies them by improved
methods which assure maximum uniformity and
fine picture-tube performance. Sylvania

draws its own high-quality tungsten filaments
and winds and tests its own coils.

Naturally, this far-reaching quality control
results in an enviable nation-wide reputation.
Today 7 of the top 10 television set makers

use Sylvania Picture Tubes and Receiving Tubes.

Naturally, too, Sylvania quality pays oft

in fewer call-backs, more satisfied customers
.. and more profits for you.

You'll find your friendly Sylvania

Distributer a mighty high quality man to do

_business with, too. Call him today!

RADIO-TELEVISION SERVICE DEALER e  JULY, 1953

. Be sure to install Sylvania Picture Tubes and Receiving
Tubes in all the sels you service. Your customers know
about Sylvania’s fine quality and they’ll appreciate your
selection of Sylvania products for their sets.

L[

i E i
o

Sylvania Electric Products InL 1740 Bronlway, New Tork 19 N. Y.

~ LIGHTING * RADIO
EiEc‘TRom S . TELEVLSION

ln Conudo . Sylvania Electric {Canoda} Lni Un versicy Sower Bldg
: S1. Cotherire 51, Montredl, P. Q.

It
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CHANNEL MASTER'S

T

the most sensitive fringe area antenna ever
developed for UHF!

for UHF’ fringe areas!

all-UHF
WIN CORNER

REFLECTOR

A

Two dipoles—actually two antennas in one.

Provides twice the gain of any standard-type UHF
Corner Reflector.

Instantly installed in just three steps.

Furnishes far better picture quality — at far
greater distances.

Eliminates UHF's TWIN TERRORS. Features vibra-
tion-proof construction; and “’free-space’” terminals.

practically

no

assembly

necessary

CHANNEL MASTER'S
10-ELEMENT

crossarm.

areaq.

some models.

A
O\ )

TR
—
@
N
N

up to

gain above tuned
reference dipole

16 DB gain!

model no. 406

herizontat
polar pattern
(relative voltage)

DELTA-WELD YAGI

custom-designed for your specific area!

@ Eliminates UHF's TWIN TERRORS.

150 180 210
Channel 20

® Elements permanently WELDED IN POSITION on
@ Custom construction — designed for almost any UHF
@ Delta-matched dipole for excellent impedance match.

® PBrilliant performance. Average gain: over 11 DB,
single bay; over 14 DB, stacked. Even higher on

Write for complete technical literature.
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PART 2

We have exdended this section to i
discusses the following (ypes of CEEF ante
dipoles with sereen refiectors. cirenlar, clover leal. and co

ITH the rapid expansion ol uhf

stations all over the country, it is
important that the progressive service-
men be acquainted with the various
new antennas that have recently ap-
peared on the market, as well as the
numerous and unique problems that
arise when making a whf installation.
Onec of the nicest things about uhf
antennas is the fact that they are sub-
stantially smaller and considerably
lighter than their vhf brothers. There
are a number of suitable antennas on
the market and their choice depends
entirely on the requirements of any
one particular locale.

In the hirst part of this svmposium
we have discussed the following popu-
lar types ol whf antennas:

1. Bowtie or Fan Dipole.

2. V-iype antennas

(1) Four element horizontal end-
fire V

(b) Vertically stacked V

(c) Trombone antenna

3. Rhombic antenna.

4. Yagi antenna.

In the second part of the symposium,
we cover a numbcer ol other types of
conunercially available w/if antenmas.
At the end ol the series we shall devote
a little space to the probleins encoun:
tered when making 2/if antenna instal
lations.

RADIO-TELEVISION SERVICE DEALER

WPOSTEN svs

ANTENNAY

Il

""M‘“ i 3
.

!

"

Corner Refiector

This is one ol the more claborate
types of whf antennas and is sometimes
also referred to as a sheet reflector type
ol antenna. There are now available
two types of corner reflectors, which
are distinctly diflerent in their me-
chanical construction. One type uses
horizontal rods and the other uses a
wire screen. Even though the ideal re-
fiector would be a solid metal sheet,
cither of the aforementioned types ol
construction is quite satistactory clec-
irically, and is much to be preferred
from a mechanical point of view, since
weight, wind resistance, and ice load-
g are considerably reduced. Sce Fig. 9.

Whether the reflector is constructed
with rods or is ol a wire form, the
open spaces should he about one tenth
of a wavelength or less at the highest
operating Irequency. That being the
case, the rellector {unctions the same,
{from an electrical point of view, as il
it were one solid sheet of metal. Thus,
any signal entering trom the front of
the array wiil be reflected toward the
anienna proper as illustrated in Fug.
9. The included angle between the
two halves of the rellector is usually
90 degrees. The antenna or driven ele-
ment is placed in the center of this
assembly at about 87 inches from the
vertex. This distance is found to be
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by RUDGLF ¥. GRAF

Jude ¢ hree parts. This second installment

reflector, helieal.

optinun for best reception over the
entire u/if band.

The driven element is the familiar
broad-band dipole that we have used
on the Bowtie, with some slight modi-
fications. The dimensions are given in
Fio. 9q. The two hualves of the driven
clement are cut from thin aluminum
and have an included angle of 40 de-
orees. (Fig. 9b) In order 1o reduce the
capacitance Lo the reflector, they are
bent up at 90 degrees across their axis
(Fig. 9¢c). The overali length of the
driven clement should be 14% inches
for best performance over the entire
ulef band.

The width and length of the re
{lector screen is not (oo crivical. It
must. however, extend over the driven
element in all directions. It has been
found through exhaustive tests that
the optimumn size for the rellector is a
rod length of 20 inches and a width ot
95 inches. An increase in the rellector
bevond this size is not warranted since
the performance is bettered only slight-
ly, but the weight of the wholc assem-
bly begins 1o be a problem.

While we are on the subject of
weight, let us sec how this antenna 18
rigidly held in place. This is the heav-
iest of all the whf antennas and since
we all know that vibration of the an-
tenna causes picture Autter and 1s a

17



serious problem at these frequencies,
a rigid method of support must be
cemploved.

When the rellector is made up of a
number of horizontal tubes as shown
in Iig. 9 the whole assembly is usuallv
held at the vertex of the reflector
screen. The driven element is held in
the center of the corner with an in-
sulator which extends forward into the
corner rellector.

The horizontal clements are either

\” or up to 3” wubes or solid rods.
They are held in place cither by an

Courtesy Channel Master

Fig. 10—This antenna is supported by
mast attached to ends of screen.

aluminum channel or by a wood or
Fiberglas support. It is of no particu-
lar importance, insofar as the per-
tormance of the antenna is concerned,
whether, the reflector elements are
clectrically connected or not. Thus the

‘; !
f o
zy Lo

Courtesy Channel Master

Fig. 1[—Twin corner reflector uses

two driven elements.

supports may be metallic or non-metal-
lic.

Since there actually is only one
point of support (the vertex of the
corner array) for the whole assembly,
there is a slight tendency for the whole
reflector 1o be subject to vibration in
severe weather.

There is another nethod ot support
shown in Fig. /0, which, in the opin-
ion of the author, is much to be pre-
ferred insofar as the rigidity of the

18

REFLECTOR =

20°
» -
1%
~ 1S
=
. 4
-
(a) / 20"
K
S W
(b)
be—— 14% >

DRIVEN ELEMENT, BEFORE BENDING

AFTER 7 /\
BEND- 7 i 90°
ING (c) ¥
REFLECT- »
df S e .
— -

OPERATION OF

!
DRIVEN ELEMENT  copNER REFLECTOR

Fig. 9—Corner reflector antenna con-
struction and operation:

(a) antenna dimensions.

(b) driven element before bending.
{c) driven element after bending.
{bottom) operation of the corner re-

flector uhf antenna.

whole assembly is concerned. This con-
struction is now used by Camburn Inc.
of Woodside, N.Y. in their Model 660
and by Channel Master in their Model
105. The reflector is held at the two
extreme cnds of the wire screen with
two complete U-bolts assemblies. The
driven clement is riveted to an insu-

REFLECTOR
SCREEN

Y

7 Turns of Y"dia.
copper tubing. 5"between
turns.  Each turn,

7 %"diameter

y
—
| A
I Insutator
| support -
ing
1’ ’ strip
1
[N}

Fig. 12—Dimensions and construction
of helical type of uhf antenna. Note
method of support.
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lator which In turn is riveted to two
supports that hook into the wire screen
at four indicated points. Thus, when
the scrcen is opened. the driven ele-
ment is held rigid and the angle of the
retlector is automatically set. The fact
that the mast is in front of the anten-
na does not seem to atlect the reception
of the signal at all.

This is one of the truly uni-direc-
tional antennas. There is an almost
complete absence of unwanted rear
and side lobes (both in the vertical
and in the horizontal direction) which

< “"1 -

Courtesy Radiart

Fig. 13—UHF antenna using dipoles
and reflector.

will solve many problems of reflections.
Due to its very high gain, it is an ex
cellent fringe area antenna as well as
proving extremely useful in dithcult
urban installations.

Courtesy Rytel

Fig. 14—Circular uhf antenna needs
no insulators.

Figure [1 illustrates a new type of
corner rcHector that has appeared on
the market. It is called a Twin corner
reflector and consists of two corner
driven elements stacked side by side.
The gaim is considerably higher than
that of a single antenna and the for-
ward reception angle is narrowed con-
siderably.

Helical Antenna

This antenna (fig. 12) has been

tested for u/if reception and has been
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Fig. 15b—Current path in 2-bay
stacked clover leaf antenna.

found to perform quite satisluctorily.
It has however, not been made com-
mercially available due to its high
manufacturing cost. The antenna has
a gain which is comparable to that of
a Bowtie with reflector and has good
directivity. The helical antenna is re-
ceptive to all signals no matter what
their polarization may be. This is some-
times an advantage. Even though a
television signal is sent out with hori-
zontal polarization, it may change its
polarization because of multiple re-
flection and other causes. A helical
antenna suitable for whf reception
might have seven turns of ¥4 inch cop-
per tubing. The turns would be 734
inches in diamecter and would be five
inches apart. The whole antenna is
connected to the transmission line at
one end of the coil at the point where
it enters the reflector screen.

Dipoles With Screen Reflector

This antenna is illustrated in Fig.
13. It has been marketed by several
manufacturers and has recently also
been introduced as an indoor whf an-
tenna. Essentially it is the old familiar
“Lazy H”, designed to cover the entire
uhf band. This broad band coverage
(2 to 1 frequency ratio) has been ac
complished by using large diameter
clements properly spaced. This anten-
na has essentially uniform gain and
may be stacked if required. The rc-
flector screen is usually square and
measures 12 inches on each side. Com-
mercially available antennas have used
perforated metal for the reflector.
Nevertheless, any other rellector would
also be satislactory providing it is con-
structed as outlined ahove in the dis-
cussion captioned, Corner Reliector.
The dipoles are mounted about 472
inches in front of the rcflector. The
maximum gain attainable for a single
bay is about 9 db.

Circular Antenna

One ol the manufacturers on the
West Coast has recently introduced a
fairly small and simple circular folded
dipole antenna which is trade-marked
“Double-O”. The antenna is said to
have great directivity in the horizontal
plane with minimum pickup in a verti-
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Courtesy Fretco

Fig. 15a—Stacked clover leaf type of
uhf antenna.

cal direction. The antenna is illustrat-
ed in Fig. 14. As we can see it consists
essentially of two rings. These rings
are connected together in such a man-
ner that their signals are fed 90 de-
grees out of phase to provide an addi-
tional gain of 3.8 db. Since each ring
has a gain of 1 db over a single dipole,
the overall forward gain of this anten-
nais I plus 1 plus 3.8 or 5.8 db. There
are no insulators of any kind used on
the “Double-O” antenna since it is
supported at a current node. The sig-
nal is fed to the receiver from the
circle closest to the mast. In actual per-
formance, this antenna was not quite
as ettective as the Bowtie with reflector
or the stacked dipoles with reflector
described above. Nevertheless, it is a
good antenna for areas of strong to
medium signal strength.

Clover Leaf Antenna

This type ol antenna is now being
marketed under the t(rade names of
“Clover-V-Beam” and “Mi-Tee-Ray”.
It is shown in Fig. I15a. The antenna

Courtesy Telrex

Fig. 16—Application of stacked coni-
cal uhf antenna. This antenna has
broad frequency coverage.
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Fig. 15c—Current path in 4-bay
stacked clover leaf antenna.

is a stacked broad band wuhf array cov-
ering Channels 14 to 83. The reflector
makes the antenna essentially uni-di-
rectional and, depending upon the lo-
cation, may or may not he employed.
The antenna is marketed with straight
reflectors, but the cloverleat antenna
elements are sometimes tilted forward.
The cloverleal shape provides an es-
sentially uniform response over the
entire uhf band without any sporadic
peaks. Fig. 15 b and c¢ shows the cur-
rent (low in a double stacked and four
stacked clover lecat array.

Conical Antennas

The antennas which are grouped
under this heading are actually made
up of a section ol a cone. On order to
reduce wind resistance and yet retain
some of the desirable characteristics
of a conical antenna only a small sec-
tion (2 extremes) ol an actual cone are
used. The principal advantage ol this
type ol antenna lies in the charac
teristically broad [requency coverage
of a conical and the comparatively high
gain which can be realized. A repre-
sentative antenna built along the coni-
cal principle and manufactured by
Telrex is illustrated in Fig. 16. The
clements are arranged in the shape of
a forward tilted “X”, and may be
stacked two or four high and be used
with or without a rellector. The an-
tennas are stacked and interconnected
in essentially the same manner as the
Cloverleal antenna described previous-
ly. Each ol the conical antennas mea-
sure 14 to 16 inches from end to end.
and a four-bay stacked array is less
than 215 feet high. The center to cen-
ter spacing of the elements is 1214
inches. The reflector rods are made of
34” tubing and must have a minimum
center to center spacing of two inches.

The gain of this antenna will vary
from 7 to 11 db over the uhf band.

[Contined on page 43]
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isolating and correcting

defects in TV recciver horizontal deflection circuits and is a sequal (¢ the theoretical

article ““Horizontal

ORIZONTAL dellection

can be divided into two groups
with reference to hoost voltage dis-
tribution. These are:

circuits

1. Where the horizontal oscillator
plate supply voltage is supplied
bv the receiver's low voltage
d-c power supply.

2. Where the horizontal oscillator
(and other circuits) is supplied
B (4 +) voliage from the hoost
voltage circuit.

Receivers of the first class utilize
their boost voltage 1o supply voliage
to the plate circuit of the horizontal
amplifier tube, to the st anode ol the
picture tube, and sometinies to some
ol the vertical dellection circuits. Their
horizontal oscillator circuits do not
receive hoost voltage.

Troubles in this class of receiver are
usually more readilv found and reme-
died than in the second class of re-
ceivers. In the second class of receivers
those tiouble thar atfect the boost voli-
age, causing it to be lawer than normal,
also allect the operation of the horizon-
tal oscillator. Trouble in the horizontal
deflection coils, in the horizontal out-
put transformer, etc.. lowers (he boost
voltage und causing improper opera-
tion ol the horizontal oscillator. Then
again, low boost voltage may be due to
faults in the horizontal oscillator itself,
which may resulc in insullicient drive
to the grid of the horizontal outpur

20

Deflection

Circuit Theory,” which
1952 issue of RTSD

amplifier tube thus
boost voltage.

An example of a receiver ot the first
class is the Dumont’s model 177350,
the horizontal circuit ‘of  which s
shown in Fig. 1.

producing  low

Examination ol this figure reveals
that the plate supply voltage to the
horizontal oscillator tube V219 and the
screen grid ol the horizontal deflection
amplifier tube V220 is taken from the
300V low-voltage dc power supply ol
the receiver. The boost voltage sup-
plies the vertical dellection circuits,
the plate circuit ol V220, and the CR'T
hirst anode (pin #10).

I the defective receiver exhibits
more than suthcient height yet the
raster seems dim, a competent service-
man ¢an quickly diagnose the trouble
as being probably one or more of the
following: (a) low cathode emission in
the picture tube, (b) brightness control
circuit trouble, (¢) ion trap misalign-
ment, () ion wap defective, (¢) weak
HV rectifier wbe, (f) a defect in the
horizontal output transformer winding
between point 9 and the HV rectifier
tube plate, (g) some trouble beyond or
at pins #2 and #7 of the 11V rectifier
tube socket. A quick check of the hoost
voltage would probably show it to be
normal.  The previously mentioned
troubles can also result in no raster.
Other conunon raster troubles may
show up as a raster of insufficient width,
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appeared in

the Sceptember,

or of simultancous reduction in height
and width.

It is not the purpose of this article
to go into complete detail on all pos-
sible troubles that can occur, but rather
to outline methods of trouble-shooting
which can quickly isolate the sections
of the receiver where trouble exists.

Analysis

The most rapid means of analysis
available to the repairman in the case
ol no raster in this RArst class of re-
ceivers is to measure the grid bias at
the control grid (pin #53) of the
6BQ6-GT or to apply a scope to this
point and detenmine whether the bias
or the peak-to-peak sawtooth voltage
come up to the manufacturer’s recom-
mended values. Ol course, before doing
this, it has been assumed that the
servicetuan has checked the horizontal
tubes and has ascertained that there
is no high voltage at the picture tube.

If the grid bias is considerably less
than —16 volts and the peak-to-peak
sawtooth voltage is considerably less
than 54 wvolts at pin #5 of the
6BQ6-GT, and if the plate supply volt-
age of V219 is nearly normal, trouble-
shooting should be confined to the
circuits ahead ol pin #5 of the 6BQO6-
GT. Should these voltages at pin #5
be normal, trouble-shooting should be
confined to the component parts con-
nected to the circuit after pin #3.

To prevent gassing of the 6BQ6-GT
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its screen grid voltage as well as its
plate voltage should be removed. The
tube should remain in its socket while
a scope is connected between its control
grid and ground during the trouble-
shooting procedure. Removal of plate
and sacen voltages from V220 dis-
ables the pix-tube high voltage for
safety reasons, and ol course, renders
inoperative the component parts con
nected after the plate ol the 6BOQ6-GT.
In this receiver removal of the plate
voltage 1s easily accomplished by lilting
the plate clip connector; and removal
of the Tuse F201 lifts the screen voltage.

The horizontal oscillator circuit is
then investigated tor trouble from the
afc test point up 1o the control grid
of the horizontal dellection amplifier
tube. 1t must be remembered that the
horizontal oscillator tube plate sup-
ply voltage should be normal. It this
is not so. trouble may exist in the re-
ceiver’s low voltage dc power supply.

To summarize then, a quick check
for wrouble in the first class of re-
ceivers is to investigate the grid bias
or grid drive at the control grid of the
horizontal defiection amplifier tube to
see whether trouble lies in the circuits
connectec ahead of or beyond the con
troi grid of this tube.

This quick check is also valuable in
the case of the second class of receivers
whicli may have troubles thut stem
from the oscillator, boost, dellection, or
high-voltage circuits. All too often
{aults in the horizontal oscillator ar

cuits produce insufficient grid drive to
the horzontal amplifier output tube,
which in wrn produces low sweep de
{lection currents, low high voltage and
low boost voltage. Then again, it may
be that taults in components connected
bevond the horizontal output amplifier
tube are producing low sweep deflec-
tion currents, low high-voltuge and low
boost voltage. Il the boost voltage is
low the horizontal oscillator in turn
will not function properly, it at all
The question then arises, which section
is at fault: the horizontal oscillator sec-
tion, or that section of the receiver on
the horizontal output transformer side
ol the horizontal output amplilier tube.

Auxiliary Supply

A method utilized by the
when the second class of receivers were
first introduced on the market makes
use of a variable d-c power supply
which is connected n series with the
low voltage power supply. The purpose
ol this arrangement when properly con-
nected is to provide the correct boost
voltage so that trouble-shooting can be
carried on under conditions simulating
original plate voltages. lllustration of
the method is best shown by its applica
tion to the circuit ol Fig. 2. which is
that ol Admiral Model 21F1 series.

author

There are many tvpes of variable
voltage d-c power supplies, and the
choice of a supply is left to the read-
cr.? The author has used two types.
one of which produces d-c voltages
variable [rom 70 volis of 250 volts

a current rating ol approximately 50
ma. This low voltage power supply is
valuable when connected in  scries
with the receiver low voltage power
supply only when the boost voltage s
t6 be applied to the receiver’s hori-
zontal oscillator circuit to determine
whether it is operative or not. It can
not be applied directly to other cir-
cuits because of the heavier current
drain that would be involved.

Another type ol variable voltage
D.C. power supply is one capable ot
being varied Irom 60 volts to 300 volts
at a current drain of approximately
200 ma. and can be directly substituted
for the boest supply not only 10 the
horizontal oscillator circuits but aiso
to the plate circuit ol the horizontal
dellection amplificr output tube where
the tube plate current ay be rather
high. This supply is bulky and expen-
sive to construct. The lower watiage
variable d-¢ power supply suilices lor
most work, and was used in the
troubleshooting  procedure  that s
about to be described.

The varviable voltage d-c power sup-
plv is wired so that neither its B(4)
or its B(—) terminals are grounded.
That mecans that the power supply
parts can be mounted on a wooden
breadboard if desired. Fig 2 shows that
the hoosted voltage of 400 volis should
be applicd to VIOIA, V402, V406 and

[Continued on paye 36|
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Fig. |—Horizontal deflection circuits of some models of Dumont TV receivers.
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TURRET SWITCH SETTING
SELECTS CONLS. FOR
CHANNEL DESIRED

C-209

= c-21
C 2]100 20

TPUT

C-216

C-215

by AL KINCKINER

A digest of common TV troubles and repairs found in the more popular tuners
as reported by a practicing TV (echnician.

HAT section of a television sct
that picks up the sound and picture

signals from the antenna, amplifies

them slightly, heterodvnes them 1o
more readily amplified frequencics.
though sometimes called the front

end, Is more properly called the tuner.
Call it what you may, and some really
do, it can be, and often is, a source of
varied and disagreeable troubles.

Noise is the commonest trouble and
probably the casiest to repair. Gen-
erally, cleaning the contacts and wip-
ers with a dry cloth, and applying
contact cleaner in the case of wafer
type contacts is the cure to tuncrs
that have suddenly becoine noisy.

Fuding and/or drvift is usually
handled the same as a noisv tuner.
If this does not eliminate the trouble,
a probing of all components in the
tuner will turn up internal shorts or
opeas. 1l fade or driflt is slow, then
the application of a soldering iron
near the resonant elements will show
up component changes  thermally.
Sometimes blowing through a straw
on a delective resonant circuit capac-
itor will induce enough drift to show

up the lault.

Insensitivity, il alignment has not
been disturbed, can be traced to open
coupling or bypass condensers. Poor
selectivity, as in insensitivity can be
traced to changes in values of coil

ve TO PIN No.1, 68A6
6J6 1st. VIDEO AMP. .
MIXER-0SC.

— "
@ @ 256;\42A1/IF D.

=
= 82k
(>
< 8+
250 v.
— VWA e
1000
MMFD.
ADD
cas 8 MFD.
450 V.

Fig. 1—Partial schematic of Motorala
Tuners TT1 to TT6 — eliminating
carrier modulation,
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loading resistors, or the shifting of
tertiary windings on coil forms.

Poor channet centering (sound
comes in at extreme end of fine tun-
ing range) may be caused by aging
of the tank circuit capacitor in the
oscillitor or tubes. Present tube pro-
duction runs are generally of lower
internal capacity and the oscillator
tank condenser may need to be in-
creased in value when replaced with
new tubes. Following are some specific
tuner faults.

Motorola Tuners TTI to TTO

All Motorola sets using tuner tvpes
TTl to TI6: Carrier modulation
present on  high channel stations—
add 10 w450V condenser from B
end of 8200 ohm resistor feeding pin
#1-6]J6 1o ground. (See Ing. 1)

RCA Tuner KRK2A

RCA tuner type KRK2A (the com:
mon three 6]6) tuner used in carly
RCA. Admiral, Emerson, Fada and
other makes: Fuading occurring on
Channel 6—Poor soldering of hus con-
necting rotors of each two waler sec-
tions, generally in the converter sec-
tion. 'The 270 pul condenser [rom pin
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Fig. 2—Partial schematic of RCA
tuner type KRK2A — eliminating
fading.

#1 ol converter 6]6 to video if grid
caused many diflerent troubles such
as fading. overloading of pix; sound
remains OK. (Fig. 2)
Motorola 50, 51, 52 Tuners
Motorola 50, 51, 52 tuners Fading,
drift and gencrally noisy—If trouble
persists after using a good grade con-
tact cleaner, flux and solder the rivets
holding the stationary plate of fine
tuner, also lubriplate the wire spring
grounding the station selector shaft.
(Figs. 3a and 3b)

Philco Turret Tuners

In Philco turret tuners the contact
springs have a tendency to break. The
Micalex contact plates are available
from P’hilco, part #15-9519 for rf unit
and part #15-9520 for oscillator unit.
The contact plates can be replaced
without dissembling on a large scale
as follows:

1—Clip soldered connections as near
to plate as possible.

2—With tiny caping chisel, remove
rolled over ends of four rivets hold-
ing the plate.

8—Inscrt new plate in place and
push rivets through the head end of
the rivet on contact plate side.

4—Put small amount of flux on
rivets and frame nearby and with

TO PIN NO.5
6J6 MIXER

Y2 6J6 1.5

‘FINE TUNER

Fig. 4—Partial schematic of West-
inghouse V9886. Add 8 wuf N750

ceramic capacitor.
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pressure on head of rivets solder them
to frame, making sure solder runs on
tuner frame and rivets.

Westinghouse V9886 Tuners

It with Westinghouse V-9886 tun-
ers fine tuner cannot be adjusted after
changing 6]6 oscillator, adding an 8
upf N750 ceramic capacitor {rom 6J6
pin #1 will center fine tuner. (Fig. ¢)
Dumont Imputuners

Dumont Inductuner in pre-1952
sets:  Drift or fading occurs with
slight pressure on tuning shaft. With
cover removed pressing on the coil
barrel with insulated rod at each of
the three sections will indicate which
section is causing trouble. Since you
can’t move the coil barrel nearer to
the contact plate, the solution lies in
moving the contact plate nearer to the
coil barrel. To do this release the
screws in contact plate, gently lift up
plate and insert a fiber shim about
010 of an inch thick under the plate,

Fig. 5—Partial drawing of Dumont
Inductuner in a pre-1952 sets—elimi-
nating drift or fading.

tighten plate holding screws, and try
the set. Chances are vou will feel that
you have made an almost impossible
repair. (Fig. 5)
Standard Tuners in Philco

When Philco sets using  Standard
Coil tuners become noisy, check all
bonding straps for breaks or poor
soldering. If banding straps are brok-
en, replace with 14 inch tinner braid,
soldering braid from tuner frame to
floating frame to set chassis.

RCA KRK7 Tuners

It RCA KRK7 Tuners are noisy,
chieck for [floating core or trimmer
shafts protruding tnough top of wtuner
(listed as Co, CI0 and CI{, on tuncr
drawing). Weave a picce of spring
wire around these shafts as shown in
Fig. 6.

Sylvania Continuous Tuners
Sylvania continuous tuners become
noisy and cutout on Channels 2, 3, 4

JULY, 1953

Fig. 3—Partial drawing of Motorola
50, 51, 52 tuners—eliminating fading
drift and general noise. Points a and
b indicate points of lubrication. Flux
and solder rivets for best results.

or 7 and 8 only, other channels giving
no trouble, rear three stator plates of
tuning condenser have shifter. The
stator sections arc positioned by the
heavy buswires connected to them,
re-center the stators by slightly bend-
myg the bus wires.

Standard Tuners

Standard Tuners drift or are not
able 1o get high channel stations if
there is poor soldering to metal in
ceramic disc at front of tuner. 'These
tuners operate better if no lube is
used on contacts, just polish the con-
tacts to a high silver luster. Try using
a rubber eraser, it works wonders.

Zenith Tuners

On Zenith tuners use contact clean-
cr on switch contacts if noisy. If set
is weak, snowy or give frying noisc,
trouble is probably in the combination
stacked silver mica condenser. ILeak-
age between individual silvered mica
sheets occurs. Replace this with sepa-
rate high quality ceramics. ‘
Conclusion

The troubles and tuners covered are
mostly in the older sets, the newer
sct  tuncrs  being somewhat better
mechanically and clectrically as yet
have not aged c¢nough to point out
their weaknesses.  Generally they are
a little roomier and with some excep-
tions casier to work on.

]
-

@
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WIRE SPRING (See Text)

l
£

Fig. 6—Partial layout of RCA KRK7
tuner eliminating noise. Spring wire
is shown woven around shafts.

23



Fig. 6—Hewlett-Packard Generator.

HF reception is spreading across
the country as onc seciton after
another vets new stations. With the
use of converters and match-box units
comus the problem of servicing and
test equipment. 1t s possible to usc
vl gear on the new band by use of the
harmonics contained in the output of
the sional generator. This is not a
new wrinkle. for some of the present
signal generators now on the narket
use harmontes of the oscillator for the
higher frequencies on the dial.
Suppose that vou have a signal gea-
erator that has fundamental operation
up to 200 e, Then 600 me will be
the 3rd harmonic and 800 e will be
the 4th harmonic of the original 200
me signal. But it must be remmemberced

that the higher the harmonic the great-
er is the sweep-width. As an example,
4 four me sweep at the fundamental
hecomes an cight 7ie sweep at the sec
ol harmonic and a twelve mnc sweep
at the third harmonic. This makes it
rather inconvenient to use the original
dial calibrations for sweep-width. As
the harmonics become higher, they of
course have a smaller amplitude. In
o=neral, the lowest harmonic that will
do he job is the best one to be used.

Uhis is In no sense a recommmenda-
tion that vhf test equipment be used
for the uhf band: it is only a sugges-
don ol o methotd that has worked in
arcas without enough u/if at present o
just’ly the purchase of new 1est equip-
ment.

Vi
( Mc LOCKED-IN 0SC
DOUBLER  TRIPLER TRIPLER L)

UHF
TEST

EQUIPMENT

by ALLAN LYTEL

The RCA Sweep-Marker Generator
WR 40-A

This unit, primarily a laboratory
sweep oscillator with built-in markers
is shown in block dingram in Fig. I.
It features a continuously variable fre-
quency {rom 170 mc to 890 wmic with a
maximum sweep width of 15 me and
an accuracy ol plus or mninus 39,. The
variable marker oscillator can also tune
over the entire range as above. A 10
me crystal oscillator is used, together
with a locked-in | me oscillator to sup-
ply calibration points of all harmonics
within the entire band. An important
feature is the addition ol the markers
signals after the response curve has
passed through the entire tuner or cir-
cuit under investigation.

The master oscillator is a type 5675
Pencil Type Triode. Figure 3 is a
photograph ot a different type of pencil
triode, und Fig. 4 illustrates the con-
struction of a pencil triode with its as-
sociated coaxial tuner. Iriodes operat-

ing in this band nmust meet certain re-

Vs va v3
6aBa 6aBa 6ABa ]

o5, T2 quirements: the inter-electrode capacity
TUNING sBag | 'OMe CRYSTAL OsC musit be small, the lead inductance

must be reduced to a low value, and
the transit time (the time required for
an electron to go from cathode to

SWEEP OSC. CAL amp CAL AMP  BEAT AMP ADDER  SCOPE

VERTICAL.
v7A V78 vaa
Yo 124%7] Yoreax7 Yal2ax?

CAL SIZE

o

sweee p‘ate_) must be as low as possible.
sLasine || e A Reseonse Percil-tvpe  tubes.  which  get  their
it cr2 ; ves [cna ™~ name [rom their unusual construction,
6AVE INT2 loieax? INT2 . P
ARKE R ave he VT g I
Riiack | [t mamRe responsz hay en designed to meet all of
TUNING L these requirements.
A7 = )

The center portion of the wbe as
shown, 1s of glass, mecting with two
cvlinders of metal, onc at the top for
the plate and the second at the bottom
us the cathode support. In this way,
thus tube becomes suitable to use in a
coaxial tuned circuit where the cylin-
ders become a part of the coaxial cir-

O FRONT PANEL CONTROL

Fig. |—Block diagram of a variable marked oscillator.
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Fig. 4—Construction of a pencil triode (left) with its associated coaxial tuner {right).

cuit. Connections are made directly to
the plate tube; two wires coming from
the bottom for the heater leads.

The tube is about two inches long
and the cylinders at 10p and bottom
are about one-quarter of an inch in
diameter. The grid structure is mount-
ed on a grid support disk between two
sections of glass. A feature of this de
sign is small drift as the tube heats up.
There is a longitudinal change in the
anode and cathode cylinders but the
spacing between the elemenits changes
only a small amount, thus contributing
1o the stability of tube operation.

The illustration ol the tube in use
shows how the actual tubc structure
becomes a part ol the tuned circuit.
The anode or plate cylinder becomes
a part of the inner conductor for the
coaxial line. Note that there is an in-
sutated sleeve between the plate inner
conductor and the outer cylinder of
the cooxial line which is at ground
potential. This circuit is actually two
coaxial tuned circuits placed back-to-
back so that they have a common outer
conductor.

In the sweep generator, the coaxial
oscillator is [requency wmodulated by a
vibrating device that varies the in-
ductance ol the cylinder to provide
linear frequency deviation up to 45 mc.

A blanking voltage is included to pro-
vide a zero base line on the associated
oscilloscope. The blanking voltage has
a push-bution on the instrument so
that it may be removed to allow accu-
rate adjustment of the Phasing Con-
trol.

Fig. 3—Type 5675 Pencil Type Triode
master oscillator.

Operation ol this Sweep Generator
(referring 1o both the block diagram
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and the typical connections) has the
rf from the unit to the tuner and the
de-modulated output from the tuner
back to the sweep generator at the Re-
sponse Input terminals rather than
back to the vertical plates ol the scope.
Here the marker pips are added to the
signal and this combination is then led
to the vertical input ol the scope.
Sweep for the scope is supplied by the
generator at the Sweep terininals. This
method, as above, allows the markers
to appear unchanged by the circuit
under investigation so that the markers
are clear and their size or amplitude
mav be changed at will.

Hewlett Packard Mode! 614-A

An interesting leature ol whf is that
the test equipment used has a great
deal ol the circuitry and design prob-
lems that arise in whf receiving gear.
An example here is this unit, covering
the range from 800 mc to 2100 nc.
Although it is not primarily designed
for TV servicing work, it does cover a
portion of the vhf TV band.

This unit provides signals at a maxi-
mum power level of 1 milliwatt over
the entire frequency range. Output is
read from a directly calibrated dial and
selected by means ol a single control.
Figure 5 is an outline drawing of the
front panel showing the controls and
adjustments while Iig. 6 is a photo-
graph of this unit.

The directly calibrated output at-
tenuator alows the output voltage ad-
justment over a rauge [rom 200 milli-
volts 10 .10 microvolts. This signal
generator can provide continuous wave
output, pulse output, or an TM or
sweeping signal output.

Pulse output, since it is not directly
applicable 10 the greatest use of the
instrument in (elevision servicing (al-
though it has specialized television uses)
will be covered only briefly. In this

[Continned on page 46]
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Radio Receiver

OSCILLATOR TROUBLE

by Harry Mileal

ROBABLY the biggest source of
dithculty in standard broadcast radio
repair is the local oscillator section of
the receiver. In many cases where the
radio receiver is inoperative due to the
failure of the local oscillator, the cause

lose sisht of

common anses of radio

In the present high pressure of TV repairs we must not
radio receivers.
receiver

This discusses

failure.

article
oscillatar

for the oscillator section not operating
or quitting intermittently is usually
not readily apparent. Many times
when standard service procedurcs are
applied to the various circuit com-
ponents they appear to be in proper
operating condition, yel

SIGNAL
GRID

does not oscillate

situation can be readily understood if
we reatize one point ol information.
That is, in the manufacturers’ quest

SCREEN GRID (0SC PLATE)

: R c/
in it vet the circuit = O'L
8 illate. Under these condi
tions the cause of the trouble is most
likely in other associated circuits. This

"B BATT

AC-0C

R3 RECT.

1ov

-+
C4
Sli=

g

for cconomical production, they have
sliced their tolerance of salety factor
very thin. The present day oscillator
coils have become slowly but surely
remark:ibly smaller and smaller. Due
to this, the percentage of regenerative
feedback that is required to maintain
oscillation is fairly critical. The pres-
ent dav local oscillator that is used in

cmployed in many ol the present day
scts. It uses a IR5 pentagrid converter.

RS

roadeast receivers, and especiallv those O e e }.SCREENIGRIONOSCWRTATED
used in 3-way ac/dc portables, have e | ZZESTose aro

become scctions of critical operation. = | & orc

In quite a large percentage of the sus-

pected oscillator troubles, the real 1

2 . ——— 8+
cause of the oscillator cutting out may

be found in related circuits that appear

| 2

almost normal. To understand hLow

these other related circuits can allect

the oscillator we should first review the Fig. |—Typical ac/dc oscillator cir-
factors that determine the stability ol cuit using a IR5 tube.
oscillations.

In Fig. I, we have a simple Arm-
strong type of oscillator that is being

Cathode, the tirst grid, and the screen
grid elements of the IR5 perform the

o AC-0C R3 RECT. o
I/\_/\/\_r/\/\/\/__oarO—_r’ AYAYS oy
e I
=1 "A“BATT.

Fig. 3—Method of obtaining "A" voltage to receiver.
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vFig. 2—Method of obtaining "B"

voltage to circuit.

duties of the cathode, grid, and plate
respectively of the simple triode oscil-
lator. The inethod of regenerative feed-
back used 1o maintain oscillations is
as we can see, the oscillator coil that in-
ductively couples the signal from the
primary in the oscillator plate (screen
grid), to the secondary in the oscillator
grid. What determines the frequency
and constancy ol oscillation, besides the
coil and tuning condenser arve, in their
order of importance. the stability of
the 1R5, the grid bias, and the oscil-
lator plate potential.

C/ and R/, the coupling condenser
and grid leak resistor, arc the determin-
ing lactors of grid bias. They usually
lorm a time constant of about 5 milli-
seconds, which is long enough 1o de-
velop the proper amount ol grid bias
and short enough to couple the oscil-
lator signal without blocking. R7 and
C! may often change thetr characteris-
tics after operating for a period of time.
The biggest oftender in this case is CI
which usually opens under load. Most
often, when these components are test-
ed they invariably fool the serviceman
into thinking they are satisfactory. Since

[Continved on page 44]
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HORIZONTAL DEFLECTION CIRCUITS (fron page
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Fig. 2—Horizontal deflection circuits of some Admiral TV receivers.

to V405 which 1s the horizontal oscil-
lator tube.

Typical Case

The symptoms indicated in the re-
ceiver was no raster, and satistactory
sound. The boost voltage had a value
of 260 volts instead of the required
400 volts. All tubes were known to be
good. A step-by-step procedure for
finding the trouble was instituted as
follows:

S’rep | : The picture tube socket was
removed from the picture tube base
and the high voltage lead was discon-
nected from the picture tube. No high
voltage was present on the high volt-
age lead and the boost voltage re-
mained at 260 volts.

S1’ep 2: The 6W4GT damper tuhe
was removed from its socket and both
the plate lead and the screen grid con-
nection on the 6BQ6GT were lifted.
One side of R415 was also lifted so
that any possibility of defects in the
vertical oscillator or vertical output
circuits would be eliminated. The
6BQ6GT remained in its socket.

S+ep 3: Pins #2 and #7 of the
1B3GT were disconnected from the
horizontal output transtormer secon-
dary. The width coil was then discon-
nected from terminal 7 and 8 of this
same transformer. Finally, the horizon-
tal deflection coil was lifited by dis-

36

connecting one side of condenser

C131.

Step 4: The negative ungrounded
terminal of the variable voltage power
supply was connected to the fuse
M401 which is in the receiver B(+)
line. The positive terminal of the un-
grounded variable voltage power sup-
ply was then connected to pin #38 of
the 6W4GT damper tube socket, with
this tube still removed. This places
the variable voltage power supply el-
fectively in series with the B4 supply
of the receiver. The set and variable
power supply was both turned on. The
voltage from fuse to ground was about
280 volts, which is normal, and the
variable supply was adjusted to add
120 volts to it so that the voltage from
pm #3 of the 6W4GT socket to
ground was 400 volts. In effect the
variable voliage power supply was con-
nected across C+426 through one-hall
of the horizontal linearity coil. It
could have been connected directly
across €426 with no adverse eftect. By
this means a boost voltage was applied
to the plate circuit of the horizontal
oscillator tube V405.

S’rep 5: A scope was connected from
pin #5 (of V406) to ground and
showed a peak-to-peak voltage of 70
volts available for grid drive. A high
resistance voltmeter across the same

RADIO-TELEVISION SERVICE DEALER e

-34 volis. Varving the
condenser C423 also
varied the drive available. This indi-
cated that the horizontal oscillator
would be operative if the proper boost
voltage were supplied to it. Had the
peak-to-peak drive voliage been of the
order of about 40 volts or less, trouble.
shooting of the horizontal oscillator
circuit from pin #1 of V405 to pin
#5 of V406 would have been in order.

S’rep 6: R415 was reconnected and

potnts indicated
horizontal drive

the boost voltage dropped very slight-
ly due to the added vertical plate cir-
cuit loads, while the scope on pin #5
of the 6BQ6GT still showed the proper
peak-to-peak  voltage required for
drive.

Step 7: The set was turned off and
the variable voltage supply was dis-
connected. The plate and screen grid
leads to the 6BQ6GT were reconnect-
ed and the 6W4GT was re-inserted in
its socket. The set was again turned on
and the boost voltage was now mea-
sured and found to be 400 volts. Had
it still been low the parts under suspi-
cion would have been the output
transformer, the horizontal linearity
control, C426, R442, C{25, or R4/
all easily checked.

S’rep 8: Finding the boost voltage
normal at 400 volts or so the next

[Continued on page 43]
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The @ Bonded Electronic Technician’s Identification Card

is mighty important to customers. It instantly
identifies the bearer as an expert technician
representing a reputable company — lends re-
assurance to the apprehensive set owner.

But this is only one of the ways the Raytheon
Bonded Electroinic Technician Program helps
you. The cash-protection of
the Reytheon Bond (bacxed by

Continental Casualty Company), the Raytheon
“Code of Ethics’ and the sound, sensible busi-
ness methods the code suggests all help to create
customer confidence and good will. That means
more business now, and more business in the
future from a steadily increasing backlog of
satisfied customers.

This potent weapon .n the war against con-
sur-er mistrust is yours withour cost if you can
qualify for it. Itis Ray-h20n’s investment in vour
future. Call your Raytieon Tube Distributor
tocay, and ask him if you can become a Raytheon
Bor<ed Electronic Tecliscian,

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKSZS ALL "HESE:

Ask Your Raytheon Tube Distributor AboutRaytheon’s $10,000.00 Transistor Contest. |
It’s Not Too Late To Enter!
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Zenith K" Series
Horizontal AFC Circuit

In the Zenith “K” chassis (Fig. 1) a
6AQ7GT dno-diode-triode tube is used
to provide automatic {requency conuol
of the horizontal oscillator. The duo-
diode section is uscd as a phase detector
which accepts a sawtootht wavelorm
from the high voltage circuit and com-
pares its phase (timing) with the incom
ing horizontal svnc pulse sent out hy
the transmitter. The output from the
diodes is a dc voltage which is applied
to the control grid of the triode sec-
tton. Any change in the phase between
the incoming sync pulse and the saw-
tooth wavctorm will be reflected in a
change in the dc voliage output which,
in turn, will change the internal re-
sistance of the 6. AQ7GT. The cathode-
plate resistance of the 6AQ7GT triode
is connected in scries with a 680 uuf ca-
pacitor (C56) across the horizontal oscil-
lator 1ank coil. Il the internal resis-
tance of the triode increases, the value
ol C56 is, in ellect, reduced and the os
cillator [requency will increase. 1If the
tube resistance is decreased, the ca-
pacitance of €56 is effectively increased
and the oscillator Irequency decreases.
In other words, if the dc¢ voltage out-
put from the phase detector is negative,
then the bias on the control tube will
be increased, resulting in a higher fre-
quency output from the horizontal os-
cillator.

As shown in Fig. I, the two diodes
are connccted “back to back.” that is
the cathode ol the upper diode is con:
nected (o the cathode of the lower
diode. The negative going sync pulses,
from the svnc clipper plate circuit.
are applied w0 the common cathode
connection  through  capacitor  C52.
Also a sawtooth ol voltuge obtained
from the sweep output circuit (width
coil) is applied to the phase detector
circuit through R67 and €5/. 1n order

1o 6AQ7

1 HOR. CONT. R77 HOR.
72 6AQ7 TUBE 47K 0sC.

HOR. PHASE pazc res <

DISCRI{MINATOR e = \
2 A A
1 o~ o1 &
MEG —
» 1 R17
fi ! 47K i
1 1 I \,// b
cs52 c53
56 75 Sl — l vy
MMFD. MMFD c54 R35 HOR.
el? c159 m= % 10K psc.
R428B 1.0 o TANK
1 MEG = R18
E = 470
es T
001 AMAAMA =
_L R61 WIDTH
= cé61 22K coie
0047

Fig. |—Partial schematic of Zenith

to better understand the action taking
place, the eflect of the sync pulse voli-
age and that of the sawtooth will be
diodes simultaneously.

The 75 wuf capacitor, €53, across the
upper diode simply compensates for
the shunting eftects of capacitor €52
and  the clipper output impedance
across the lower diode. This mukes the
impedance offered by the two diodes ol
equal value.

When  the  negative  going  sync
pulses are applied to the common

cathode of the (wo diodes, both diodes
conduct simultancously and develop
approximately equal de voltage across
their respective load resistors. Although
it mayv not be readily apparent, the
plates ol the two diodes ure effectivelv
connected in parallel as far as the sync
pulses are concerned. This is because
C52 is much sinaller than the combina
tion C51 and Cs/ and as lar as the
sync pulses are concerned. C5/ and o/

PHASE | CONTROL HORIZ SWEEP
DET ] TUBE 0sC. ouTPUT
— | — e -
Sync Yoke
Pulse
Block diagram of horizontal afc circuit.
38
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"K' Series horizontal afc circuit.

connect the upper diode plate 10
ground or elfectively in parallel with
the lower diode plate.

Application of the negutive pulse to
the cathodes ot the two diodes has ex-
actly the same cffect as applving a
positive pulse of cqual amplitude o the
plates. The diodes conduct during
the sync pulse period. Since the load
resistors, R/24 and R42B. are of equal
value (1 megohm cach), then the de
voltage developed across each resistor
will be approximately ol cqual amp-
litude. However, the polarity of the
two voliages is opposite, theretore the
net volrage across both resistors, from
the top ol R/2.1 to ground, is approxi-
maicly zero. Actually, the net voltage
across the resistors mav not be exactly
equal to zero but is so close that it can
be neglected. Thus, the sync pulses
themselves develop equal and opposite
de voliages across the phuse detector
load resistors and the net dc¢ output is
essentially zero.

In order 1o develop a de correction
voltage (afc voltage) fron the phase de-
tector, it is necessary to feed back a
voltage [rom the horizontal sweep out
put and apply it to the diode circuit
in such a manner that its phase may be
compared with the incoming sync

pulses. This voltage, in the Zenith
“K” chassis is taken from the width

coil circuit and is applied to the phase
detector through R67 and C5/. The
0.0047 uf capacitor, C61, integrates the
width coil voltuge pulses and the wave-
form applied 10 the diode circuit is a
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sawtooth in shape. This sawtooth of
voltage divides across the two diodes
according to the effective impedance of
each diode circuit. Since the effective
impedance of each diode is essentially
the same, then the peak-to-peak voltage
across each diode will be equal.

The conduction of the diodes so far
as the sawtooth voltage is concerned, is
different from that when the sync pulse
only is considered. For the sync pulses,
the two diodes are effectively in parallel
and the pulse voltage is applied to both
diodes simultaneously.

The feed back voltage is a sawtooth:
the diode plates will be driven alter-
nately positive and negative but the
two plates will not be positive or nega-
tive simultaneously. When one diode
is conducting {rom the sawtooth volt-
age the other remains non-conductive.

When the upper diode, conducts, a
dc voltage is developed across resistor
R+12A4. The polarity of this dc voltage
is such that the end of R+¥2A4 which con-
nects to the cathodes will be positive
with respect to the end which connects
to the upper plate. When D2 conducts.
a dc voltage ol equal amplitude but of
opposite polarity is developed across
resistor R42B. Since these voltages arc
of equal amplitude but ol opposite
polarity, then the average net dc volt-
age developed in the phase detector
output, due to the sawtooth voltage
itself, is zero.

Neither the sync pulse nor the saw-
tooth voltage by themselves will pro-
duce a dc voltage in the phasc detector
output. When both sync pulses and
the sawtooth voltage are applied to the
phase detector simultaneously, they
may produce a positive voltage, a nega-
tive voltage or zero voltage in the phase
detector output, depending upon the
phase relationship between them.

In order to describe the action which
takes place for various phase relation-
ships, between the sync pulse and the
sawtooth, it will first be assumned that
the sync pulse and sawtooth are exactly
in phase. When the sawtooth and sync
voltages are in phase, the sync pulse
occurs at the moment the retrace por-
tion of the sawtooth crosses its ac axis.
The amplitude of the sawtooth voltage
across each diode is half that appearing
across capacitor C6I. The sawtooth
wave on the lower plate is inverted,
while the sync pulse on each plate is
shown as positive going. Under these
conditions the amplitude of the com-
posite voltage on each diode will be
the same, since the sawtooth is passing
through its ac axis at the moment the
sync pulse appears. The sawtooth
neither adds or subtracts from the sync
pulse voltage, each diode will conduct
equally and equal and opposite voltage
drops will appear across RY24 and

RADIO-TELEVISION SERVICE DEALER e

“Simpson Model 303 is too

rugged to break!”

R92B. The net dc voltage at the output
of the phase detector will be zero and
no afc (correction) voltage will be ap-
plied to the grid of the control tube.
This is the desired condition when the
sync pulses and the horizontal oscillator
are exactly in phase.

If the horizontal oscillator [requency
should increase, the sawtooth will lead
the sync pulses in phase relationship.
The retrace portion of the sawtooth
wave across C61 will eross its ac axis
before the sync pulse appears. There-
fore, at the instant the sync pulse ap-

JULY, 1953
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pears, the sawtooth voltage across €61
will be negative. At this time diode D1
will have a negative potential {from the
sawtooth) on its plate and this negative
potential will subtract from the posi-
tive sync pulse voltage, resulting in a
combined voltage on the D1 plate less
than the pulse valtage itself. The in-
stantaneous polarity of the pulse and
positive which will add to the positive
sawtooth voltage on the D2 plate is
sync pulse voltage, resulting ‘n a com-
bined voltage on the D2 placte greater

[Continued on page 44]

39



by BETHUNE JONES

NO!

Jhe Status of
LICENSING

Licensing of TV technicians is being breusht up before city and stute law-
making bodies with greater frequeney. To our best knowledge, the publie

and most technici:

ROPOSALS for new state laws to

provide special regulation ol tele-
vision and radio servicing have been
introduced this year in the legisla-
tures of at least four states but thus
far enacted in none, a survey of re-
ports from state capitals reveals.

A Wisconsin bill called for licensing
of radio and television servicemen by
a six-member state board of examiners,
which would set qualifications and con-
duct examinations. Before taking the
test an applicant would need six
months’ experience plus special school-
ing or a two-year apprenticeship. Under
the bill, there would be a $25 fee for
the exam and a $15 annual license {ec.

The measure was sponsored by As-
semblyman Eugene Lamb of Mil-
waukee, who asserted at a hearing on
the proposal that many servicemen in
Milwaukee are merely “tube testers”
who charge $8 plus materials for a
house call and often have to return in
a few days to take the set to their
shops for major and expensive repairs.

Speaking as a representative of Mil-
waukee television dealers however,
H. L. Ashworth of that city told the
Wisconsin Assembly’s state affairs com-
mittec that service problems in the

40

1 Org:

Milwaukee area are being solved by
the industry ieself. He assailed the
bill as “unjustifiable government in-
terference with private business with-
out reasons of public health, safety or
morals.”

Albert Coumont of Falls Church, Va.,
speaking at the Wisconsin hearing as a
representative of the Radio and Tele-
vision Manufacturers’ Association, de-
clared that the answer was to educate
the public not 1o try to get something
lor nothing and to deal with people
they know are honest. “Any kind of
licensing will immediately stagnate the
industry,” he warned.

Coumont told the Wisconsin law-
makers that television sets are being
improved and now require an average
of only one and one-half service calls
a ycar compared to seven calls a vear
required to keep the average 1949 sct
in operation.

Another Wisconsin bill, recently
killed by the lower branch of the State
Legislature, would have required tele-
vision repairmen to furnish statements
ol services performed and to provide a
retund for the set owner if similar re-
puir was needed on the set within five
days after the job was completed.
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izadions faver it, while RTMA and NEDA oppeose it.

Unsuccessfully  introduced in  the
New York legislature was a bill which
would have authorized cities to provide
for licensing, bonding and regulating
persons engaged in the installation and
servicing of television sets. The mea-
sure had been listed as Assembly Bill
No. 294, by Mungen.

Rhode Island lawmakers rejected a
bill under which persons who repair
and service television and radio sets
and household appliances would have
heen licensed and bonded to guarantee
periormance.  Sponsored by Senator
Joseph Pezzullo of Johnston, the bill
would have required cach licensed per-
son to lurnish the general state trea-
surer with a $2,000 bond “for the
proper discharge of the services which
he may perform.” The measure would
have made the State Department of
Business Regulation the licensing au-
thority. The license fee would have
been $2 a year.

An Illinois bill, sponsored by Senator
William Lynch of Chicago, would al-
low cities (o tax and regulate persons
engaged in  servicing or installing
radio and television sets. To date no
definite action has been taken on this
nicasure.
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PORTABLE 773 ANTENNA

All Channels 2-83
Maximum Adjustments
Two 3-Section Staffs
Gold Tone Brass Staffs

Brass Plated mesing Bar

W 6-Position Beam Selector
GIVES CLEAREST Pl/%lﬂl}j
ON EVERY CHANNEL W

matcking,

Aids in impadance

ghost eliminalion, orientahion.

PHILADELPHIA
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Portable RCA Tape

Recorder

Pilot model of new RCA push-
button tape recorder is demonstrat-
ed for W. W. Watts (left), vice
president in charge of the RCA
Engineering Products Department,
by Barton Kreuzer, manager of in-
dustrial marketing division. Instru-
ment features simple push-button
operation, easy threading of tape,
and high-quality performance, at
suggested list price of $189.95.

Futuramic Broad Band
Yagi

Channel Master Corporation has
announced a new addition to its
popular series of Futuramiec Broad
Band Yagis. Model No. 1126, eovers
the entire low band, giving high
gain Yagi reception across all chan-
nels from 2 through 6. The new
model is a 10-element twin dipole
design and has for its gain ranges,
from 7 DB to 8% DI single bay
and from 10 DB to 11 DB for the
stacked array.

v3-IN-1"” Lightning Arrester

JFD Manufacturing Company,
Inc. of Brooklyn, New York, reports
immediate availability of the new
“3-In-1"" uhf-vhif Lightninz Arrest-
er Nos. ATI110 and AT110S. De-
signed to reduce lightning arrester
inventory requirements, the ’‘3-in-
1" unit grounds picture-smear static
and destructive lightning from eith-
er flat ribbon tubular, ovaltube,
double-barrel or open-wire twin-
lead.

2-Set TV Coupler

A new 2-Set Coupler that permits
the use of 2 television receivers from
1 aerial installation has been placed
on the market by Snyder Manufac-
turing Comupany of Philadelphia.
Given the Model number AC-R800,
the Snyder Coupler is fully auto-
matic and needs no adjustments or
switeches. For permanent installa-
tion, it mounts on either receiver
or any convenient place between
receivers, or it mayv be placed in
the basement of the home or build-
ing.
Improved Davis Super-

Vision Antenna

Davis Electronics, Burbank, Cali-
fornio, are now shipping their new.
improved product. Davis Super-
Vision has been wecatherized and
wind-tested up to 150 miles per
hour. In addition, it has been prop-
erly braced, strength-increased
and thoroughly laboratory tested
and field tested. Excellent for fringe
area and DX receiving., Hirh gain
on all channels—2 through 13

X-77 Insulator For UHF

Antennas

One of of the newest developments
to increase the over-all efliciency of
uhf antennas has been introduced
by Walsco.

The X-77 is hollow which allows
the lead-in wire to pass through
the center. This feature keeps the
wire completely out of the field
pattern and eliminates hroken wires
caused by strain on the antenna
terminals.

269 Volt-Ohm-

Microommeter

The introduction of a 269 Volt-
Ohm-Microammeter has heen an-
nounced by the Simpson Electric
Company of Chicago. The new Mod-
el 269 boasts a sensitivity of 100
000 ohms per volt. It has 33 ranges
and features an easy to read large
7* dial in a small compact case.
Model 269 has only two controls.
One control is for setting the
range desired: the other is for easy
ohms adjustment.

Filament Transformers For
Jse With Selenium
Rectifier Applications

Ten new filament transformers
for use with selenium rectitier ap-
plications have been introduced by
the Merit Coil and Transformer
Corp. ol Chieayro. These ten new
Merit transformers cover the com-
plete range ol present requirements
for rectifiers used in
laboratory, TV and power applica-
tions.

industrial.

New UHF Antennas

Trio introduces two basic types:
uhf Bow Ties with reflectors and
multi-channel  Yagis. The maodel
UBT-1 is a single Bow Tie (with 2
Mast) : model UBT-2. two Stacks
(with 3" Mast) and model UBT-1.
four Stacks (with 4° Mast). The Yagi
antennas include model 6-UBY-14-
26. model 6-UBY-27, model 6-UBY
43-60, and model 6-UBY-(1-83.

Bow Tie Released on

New Antenna Formula

A uhf Bow Tie and Reflector
based on a completely new antenna
formula has been developed by VEE-
N-X, it was announced by LaPointe
Llectronies Inc. This new formula,
climinates insulutors and permits
all metal construction thus provid-
ing higher gain and flatter response
across the cntire uhf band.

Known as VEE-D-X model BT-U,
this uhf antenna includes other
important features.

RADIO-TELEVISION SERVICE DEALER o
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TRADE FLASHES
[from page 14]

The establishinent of the new plant
will provide substantially increased fa-
cilities for all activities of Sylvania’s
Radio and Television Division. John
K. McDonough, General Manager of
the division, said division headquarters
will remain in Buffulo, N. Y. Batavia
will be the 33rd community in ten
states in which Svlvania has at least
one manufacturing plant, and the new
tacility there will be the largest Svl-
vania plant under one roof. It will
bring the company’s total square foot-
age in manufacturing plants to approxi-
mately +£650,000.

RTMA President Reports
Deliveries Of Military Electronics
of $5.5 Billion

More than $5.5 billion worth of
electronic products for the armed lorces
have been delivered since the start of
the Korean War, President A. D. Plam-
ondon, Jr., ol the Radio-Television
Manulacturers Association declared.

UNHF ANTENNAS
[from page 19]

The higher gain is realized at the
upper end. Other, larger antennas
based on the conical principle are
markected by RMS and Ward and are
designed to cover the vhf as well as
the uhf specirum.

NHORIZONTAL
DEFLECTION
[from page 36)

check was to observe the intensity ol
the spark drawn by a screwdriver
when applied to the 6BQOGT tube
plate cap and at the 1B3GT tube plair
cap lead. Fat, juicy arcs were obtained
at these points. Then pins #2 and #7
of the 1B3GT were reconnected o
the output transformer filament wind-
ing. The set was again turned on aul
the high-voltage was measured at
13KV. The high voltage lead was then
connected to the pix tube second
anode and the pix wube socket was
slipped on to the pix tube hase. Lo
and hehold! A bright white horizontal
line appeared across the screen of the
pix tube alter the ion trap and the
brightness control were properly ad
justed. What should have appearcd
was a bright vertical line inasmuch as
the horizontal deflection coil was dis
connected by virtue of lifting one end

RADIO-TELEVISION SERVICE DEALER o
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ot C431. It was then suspected that
someone had reversed coils and used
the vertical deflection coil in the hori-
zontal circuit and vice versa. Upon
connecting what was presumed to be
the horizontal deflection coil by re-
connecting C431 back again, the raster
disappecared and the boost voliage
dropped (o 260 volts as had occurred
in Step 1. The large mismatch due to
the use ol the vertical dellection coil
for the horizontal deflection coil had
resulted i trouble with the receiver.
Properly reconnecting the coils re-
stored the set to normal operation.
As a concluding note, il the vertical

JULY, 1953
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deflection cail had been in its proper
connection, and the horizontal deflec-
ton coil was still disconnected by
virtue of the lifting of C43/, a brigh:
white wertical line would have bheen
scen on the picture tube screen. If then
reconnecting €431 resulted in  low
boost voltage and disappearance of
both the raster and the high voltage it
is obvious that cither the horizontal
dellection coil and/or C431 would have
been found o be delective.

Footnotes And References

(1) An error appezrs in Fig. 8 on Page 55 of
the article, H BLANKING TIME should be
(approx. 10us}.

(2) Creviston, W.: “Improved Varioble Power
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Supply,”” Radio & Television News, April
1953,

Houle, J.: ""Wide Range VYoltage Regula-
tors,” Electronics, August 1951.

Walker, A.H.B.: "Variable H.Y, Power
Pack,’” Wireless World, Sept. 1952,

CIRCUIT
COURT

[from page 39]

than the pulse voltage by itself. Since
the combined voltage on D2 is greater
than the combined voltage on DI, D2
will conduct more heavily and a greater
voltage drop will appear across R/2B.
The net dc output is equal o the alge-
braic sum of the R424-R4/2B voltage
drops and, in this case, the net dc¢ out-
put voltage will be positive with re-
spect to ground. As mentioned pre-
viously, a positive correction voliage
applied 1o the control tube grid will
cause its plite resistance to decrease
and eflectively increase the capacitance
of C36 lowering the frequency of hori-
zontal oscillator and sweep.

If the horizontal oscillator frequency
should decrease, the sawtooth wave will
lag the svnc pulse in phase and the
sync pulse will appear before the re-
trace portion crosses its ac axis. The
action which takes place is similar to
that described above except that the in

stantancous polarities of the suwtooth
are reversed. The combined voltage on

D2 is now less than the positive sync

pulse voltage by itself while the com-

bined voltage of DI is greater. DI,

therefore, conducts more heavily, the

greater voltage drop appears across
R124 and the net dc output will be
negative. The negative correction volt-

age applied to the coutrol tube grid

causes its plate resistance to increase,

ettectively decreasing the capacitance
ol €56 which, in turn. increases the

frequency ol the horizontal oscillator
and sweep.

In order to prevent the sawtooth
voltage and random noise pulses from
direcily atlecting the bias on the con-
trol tube grid, the phase detector out-
put voltage is passed through a filter
before being applied to the grid. R#2C
and €57 form a low pass fhiter, which
has a rclatively long time constant, so
that rapid voltage changes from the
sawtooth or from random noise pulses
will have no clfect on the control tube
bias. The tme constant is still sul-
ficiently short, however, to pass the
relatively slow changes in correction
voliage developed by a phase difference
between (he sync pulses and the
sawtooth.

Capacitor €54 and resistor R17 forn
an “anu-hunt” network to reduce nor-

mal overswing (hunting back and forth
across the zero dc voltage point) which
exists when a correcting voltage is ap-
plied to a control circuit.

OSCILLATOR
TROUBLLES

[from page 35]

the coupling condenser and grid re
sistor are fairly cheap items and easily
accessible, it is recommended that they
be changed together if there is the
slightest doubt as to their condition
Probably the 1rickiest constant 1n
the local oscillator section is the B
supply to the oscillator plate (Fig. 2).
The oscillator in this circuit is designed
to operate with about 55 volis on the
oscillator plate. The oscillator will
usually cut out at about 45 volts. Under
this condition an if signal can be fed
throngh {rom the grid of the converter,
but not an rf signal. This lack of oscil
lation occurs when the B4 drops, and
can be verified by trving the set on bat-
terv operation with a new battery. If
the set operates, the power supply on
ac/dc operation is defective. U nder
these conditions, the serviceman may
assume, after sending through an if
signal, that the B+ supply is normal.

* Kk

CHIMNEY
~ UNI-MOUNT
l Model

L M1
e )

Riveted, heavy-gauge, galv.
with wide, flared-lip, snap-in mast
holders, 18" spacing between mast
holders for firm support. Available

steel

COIL and CONTACT
SWITCH ASSEMBLIES

Save Time—Cut Costs!

¥ Coil assembly includes coil
and field piece. Contact as-
sembly consists of switch
blades, armature, return spring
and mounting bracket. Stand-
ard and Midget contact as-
semblies in either SP.D.T. or
D.P.D.T. are sinterchange-
able and can be used with any
of 13 coils described below.

CONTACT SWITCH ASSEMBLIES

with one heavy-gauge stainless steel
strap, Kwik-Klip banding closure
and Chimney Corner Guards.

Model UM-2 . ..same as UM-1 with
2 heavy-gauge stainless steel straps.

Write for our new 1953 catalog.
In Canada
A. T. R. Armstrong Co., Toronto

SOUTH RIVER METAL
PRODUCTS CO., INC.
SOUTH RIVER, N.'J.

PIONEER AND OUTSTANDING PRODUCER
OF FINEST LINE OF ANTENNA MOUNTS

CAT. NO. TYPE COMBINATION
200-1 Standard 8 amps Single Pole Double Throw
200-2 Standard 8 amps Double Pole Double Throw

200-3 Standard Contact Switch Parts Kit with complete assembly and
wiring details

200-4 Standard 12.5 amps Double Pole Double Throw
200-5 Standard 8 amps Four Pole Double Throw
200-M1 Midget 8 amps Single Pole Double Throw
200-M2 Midget 8 amps Double Pole Double Throw

200-M3 Midget Contact Switch Parts Kit with complete assembly and

wiring detaiis.
13 COILS ASSEMBLIES

A.C.COILS* D.C. COILS
CAT. NO. VOLTS CAT. NO, VOLTS
200-8A 6 A.C. 200-6D 6 D.C.
200-12A 12 A.C. 200-12D 12 D.C.
200-24A 24 A.C. 200-24D 24 D.C.
200-115A 115 A.C. 200-32D0 32 D.C.
200-3110D 110 D.C.

200-5000D for current type
*All A. C. ¢coils available in 25 and 60 cycles

GUARDIAN (¢JELECTRIC

1606-H W. WALNUT STREET CHICAGO 12, ILLINOIS
A COMPLETE LINE OF RELAYS SERVING THE RADIO INDUSTRY
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TARE YOUR PICK

EITHER OF THESE VALUABLE SERVICING ITEMS...YOURS AT
NO EXTRA COST...with purchases of Federal Picture Tubes!

THIS TOOL and TUBE CADDY or...

CADDY FACTS:

THIS 135-WATT
WELLER SOLDERING GUN

An otiroctive zonvenience — for
tooks ond tubes—you'll be proud
to carry on all service calls.

Sturdy wood construction . .
covired with s muloted olligotor
leather (blue). Cver-oll size: 18%
inctes long, 13% inches high, 9
inches wide.

Bross-finished lock, hinges,
catches and corner guards. Com-
partments hold approximately 75
receiving tubes of various sizes.
Op:ns into three separate, easily-
accessible sections. $9.50 value!
{A $14.95 list value).

G JN FACTS: Weller Model WD-135 {135 watts). Ideal for all
types of soldering ond dozens of household jobs.

Instant heating. Dual heat increcses tip life. High or
low heat as desired. Exdusive tip-fastening feoture—fuil,
canstant heat. Low-cost, replaceable tips. Pre-focused
spotlight. Longer reach—perfect balance. Shatter-proof
plastic housing. $10.95 value! (A $14.90 list value).

i

‘We want you to
Quality, Long-Life Perf?rwa‘nce
and Replacement Profits in

How to get your choice—

With every purchase of a Federal “Best-in-Sight” Pic-
ture Tube, your participating Federal Distributor gives
you one Federal Certificate. There are no restrictions
on type of tube. You may buy one tube at a time, or as
many as you need.

As soon as you have accumulated 10 certificates,
deliver them to the distributor from whom you pur-
chased your Federal Picture Tubes and he will exchange
them for the Combination Tool and Tube Servicing
Caddy OR the Weller Soldering Gun. (If you wish, both
Caddy and Soldering Gun will be given in exchange

TV SET MANUFACTURER TEST SHOWS OVER

HIT THE
BULL’S-EYE FOR

99% QUALITY!

Here’s proof that it pays to replace with Federal. Here’s
assurance of customer satisfaction...of less time wasted
on call-backs . .. of more dollars of profit.

Join the trend to Federal “Best-in-Sight” Picture Tubes
. .outstanding for quality, because they are made by a
‘world leader in broadcast tubes.

Federal’s line of popular-size tubes will take care of over
90% of all TV replacements!

OER
APl

;‘l ©
- Q
D\ &

Yowe

for 20 Federal Certificates.)
See your Federal

Federud Tiphons, and Radis chrponativer DISTRIBUTOR
~GOLD GIFT CERTIFICATE
i!"l“ (“/"Fl“ THE FURCRASE OF 5 :’ For Federa I Tu bes
ONE fodent] =nest-m-sicui~ HOTURE 109§ * .

LT T and Certificates!

This offer is void wherever prohibe-

ited ur wherever any tax, license

or other restriction is imposed.

(This offer expires August 31, 1953)

Start Ordering Federal Picture Tubes— Start Saving Federal Certificates!

Federal Teleplone and Radio Corporation

VACUUM TUBE DIVISION » 100 KINGSLAND ROAD, CLIFTON, N. J.

In Canada: Federal Electric Monufacturing Company Ltd., Montrea!, P. Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y.

Ly
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Actually the supply has dropped low
enough to cut out the oscillutor but
not enough to hinder /[ amplification.
We must remember that the oscillator
section is much more critical than the
amplifier section.

Probably the first check that should
be made is the oscillator plate suppl
R2 and R3 often have a tendency to
increase 11 value and so lower the
B+ potential to this circuit. At times
this condition onlv afttects the de oper-
ation because of the higher potentials
developed on ac operation (the power
supply charges up to the peak ol the ac
voltage which is usually in the order of
150 volts). €2, the oscillator decoup-
ling condenser will bring about the

' ne Co

SR e

plete Speaker Source
‘ UTAH -

same results if it develops a high re
sistance leakage. €3, the input filter
condenscr usually opens. As a result
of this, the B4 potential will drop to
709, of its normal value. In most
cases this will cut out the oscillator il
the rectifier is not operating at peak
cihciency, This wrouble is most olien
accompanied by a noticeable hum. 1t
the seleniumn rectificr develops a higher
internal resistance than normal it will
drop a portion ol the voltage and tend
to inhibit oscillation. The selentum
rectifier can be easily shunted lor est
g PUrposes.

Another troublesome occurrence that
aflects the local oscillator is the filament
supply line on ac/dc operation.  Sce

REPLACEMENT
\g SPEAKERS

\ 1 Export Dept. Rocke International Corporation, N, Y. €.

RADIO PRODUCTS CO., INC.

HUNTINGTON,

Cat. No. F-20
MOSLEY 3-Way
TV Antenna Switch
List Price ...............83.75

8622 St. Charles Rock Road

INDIANA

UHF and VHF ANTENNA INSTALLATIONS

® [nstall anywhere. Extension rod supplied for back
of set mounting.

Constant impedance—Low loss—Solderless.
Sturdy rotary switch making silver-to-silver contact.
In brown or ivory polystyrene case.

Also available in Flush Wall
Plate style.

At Radio Parts Jobbers

MOSLEY floctronics, 9nc.

St. Louis 14, Missouri

MOVING&?

When you change your address, please notify our circulation depart-
ment as soon as possible. This is to your advantage, since it takes
approximately 5 weeks to have your stencil changed and duplicate copies
cannot be sent. Be sure to give your old as well as your new address.

RADIO-TELLVISION SERVICE DEALER

67 West 44th St.
New York 36, N. Y.
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Fir. 3. The 1R5 filament tukes 1 volt
1o operate cfhciently. The filiinents of
the four tubes in series with R4, the
filament dropping resistor. form a net
work that applies the proper amount
of filament voltage to the vacuum tubes.
The filament dropping resistor. R/, is
very critical and should be precise. 1f
its value is too low the tube filiments
will blow. Il R4 increases in value the
filament voltage applied 10 the tubes
will be below the proper rating and the
tubes will operate below eiliciency.
This usuallv causes the oscillator sec-
tion ol the TR3 converter to stop op
erating. The value ol R{ often in-
creases and causes this trouble. The
filament filter condensers, C35. C6 and
C7, have also been contributing lactors
to a defective Glament supply. Besides
shorting out and causing complete fail-
ure ol the receiver. they sometimes de-
velop a high resistance lenkage that up:
sets  the halance ol the filament
dropping supply, lowering the el-
ficiency ol the TRS.

How many times did you change the
1R5 cvery other week on a radio of
this type thinking the 1ubes were no
good? Anv one ol the previous troubles
can cause i condition ot this sort.

U'HF TEST
EQUIPMENT
[from page 25)
usc. the instrument produces signal
pulses of a width between 1 and 10
microseconds. at pulse repetition rates.
from 10 to 1000 pulses per second. The
pulsc rate and width can both be sc-
lected Ivom directlv calibrated controls
on the (ront ol the panel shown as 16
and 18 on Iig. 5; pulse delay is marked
17 on Fio. 5. Lxternal svnchronization
can be used for the pulse generating
circuit and the Delay Control adjusts
the pulse occurrence after the leading
edge of the sync pulse. In addition
trigger voltages are available to provide
trigeer signals for external equipment.

I'he oscillator controls are also
shown. Number b is the maun tuning
dial directly calibrated in megacycles
from 800 to 2100; this control is labeled
signal Frequency. The control knob.
No. 6, is calibrated from 0 1o 100 over
its outer edge which allows interpola
tion ol frequency reading.

The oscillator modulation selector is
control No. 7: this permits the oscitla
tor to nperate in a number of ways. The
oscillator may operate in the Frequency
Modulated Position: the Continuous
Wave Position or in three different
Pulse Modulated positions. Before this
control is set in any particular position
it should be set to the Ofl position and
the mecter, No. 9, is set to the zero
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“The Professional Radio-Television man's
Magazine"— published monthly. All articles
are exclusive and timely. Practically every
issue is worth what an entire 1| year sub-
seription costs.

Subseribe (o °

e

TSI =

Form a Group.

SAVE U p o S1.OO0 each.

The more in a group the bigger the savings.
6 men in a group save $1.00 each; 4 men groups
save 80c per man. Present "RTSD" subscribers
may participate in or form a group with co-
workers, or even competitors. Still active sub-
scriptions are automatically extended 2 years.
Start a Group today! The timely and exclusive
technical data appearing in future issues of
"RTSD" will make this the best investment you
ever made. The special Group Rate offer may
be withdrawn at any time—so hurry.

Use This Coupon For Convenicnce

(The coupon below can be used for from | to 6 subscription orders. Use it today!)

RADIO-TELEVISION SERVICE DEALER
67 West 44th Street, New York 36, N. Y.
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given below. Our remittance is enclosed.
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ASTER
; STURDIER

Lower Installed Cost

SYSSPIL-DEL
CHIMNEY MOUNT

Model AK 85 The fastest-installed chimney
mount ever devised for TV antennas! Rugged in
design —simple to install. Simply thread strapping
through rachet, around chimney and back through
rachet—wind up rachet tight—and the job’s donel
Heavy gauge, zinc-plated steel with large™U” bolt
for up to 1%” O.D. mast and full length galva-
nized steel strapping.

THE RADIART corporation

MAGNESIUAA
LADDERS

The World’s Lightest Structural Metal

33% Lighter Than Aluminum
5 Times Lighter Than Wood

Stronger and tough-
er than aluminum
or steel, pound for
pound.

For HOME
OFFICE
FACTORY
STORE
TREMENDOUS
STOCK ON HAND
OF MAGNESIUM

OR ALUMINUM
LADDERS

STEPLADDER (all sizes) Send

26" —3 —4' —3 -8 — 10 [ tor

Straight Ladders (all sizes) \| ::jgcr
from 6 {t. up to 20 ft. and

Extension Ladders (all sizes) Pices
from 20 ft. up to 50 ft.

Industrial Mail Order Corp. )
Telephone—JUdson 6-0116-0117 g
Wholesale Distributors of Industrial

Supplies
131 W. 53rd St., New York 18, N.Y.

Mechanics and Home Owners
Visit Qur Showrooms
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Fig. 5—Outline drawing of front
panel of Model 614A with controls,
etc., numbered.

power level by means of control No. 8,
the Zero Sct. When this is done, the
power measuring bridge is balanced
for zero radio frequency output.

With the oscillator modulation selec-
Ltor in the CW position, control No. 10,

the Power Set control is then adjusted
|so that the power level meter reads
exactly at the half scale or zero db ret-
[erence point. This allows calibration
of the power output from the oscillator.
The output power level may be set
with control No. 11, the Output At
| tenuator which controls the directly
calibrated dial number 12. This reads
lin decibels from 0 to minus 127 decibels
Lelow 1 milliwatt, and in voliage from
0.224 volts to 0.1 microvolt. Both of
these calibrations assime the signal
generator is working into a 50 ohm
resistive load.

| Sweeping of the main oscillator is
obtained by means of controls No. 13
[and No. 14 which are FM Phase and
| FM Amplitude. The Phase Control is
|used to change the phase of the ac
I voltage applied to the repcller plate of
the reflex Klystron over 180 degrees.
This is necessary as in sweep alignment
|so that the two presentations on the
| oscilloscope face may be phased or
'made to coincide. The FM Amplitude
control affects naturally, the amount
of the frequency swing ol the signal
output. The maximum range is about
one-half of one per cent of the carrier
frequency. For example at 800 mega-
cycles, the signal output is swept ap-
proximately 4 megacvcles. At the high
| frequency end or at 2100 megacycles,
the sweep width is about 10 megacycles.
Neither the Phase nor the Amplitude
controls are calibrated.

In addition to its use, as a single tre-
)quency signal generator and an FM or
| sweeping oscillator, this unit also is
| capable of utilizing external modula-
|tion and external synchronization for
! the modulator system. Pulse operation
{in a number of versatile applications is
also designed in the unit and output
synchronization signals are provided to
{allow connection to other test units.
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Hollow, unbreakable X-77

HAS THE UNI-Y UHF Insulator used exclusively on _ G ]
. Walsco Corner Reflector and = _j &
ANTENNAS WITH R

INSULATOR 4 "

X-17 insulator makes Walsco the most efficient,
all-band UHF antennas in America. Nothing
compares with it!

X-717 is hollow, allowing lead-in wire fo pass
through the center. Wire is kept completely

out of field pattern. It eliminates broken

wires caused by strain of wire on antenna termirals,
X-77 can’t break . . . ever! It's 5 times stronger

than polystyrene. Silicone treated to shed

dust and moisture . . . not affected by extreme heat,
cold or wind.

X-77 is non-hygroscopic. QOutstanding insulating
qualities will last indefinitely.

cwhere
gest in gemand everywher

Lar
Avg.
Galn  List
Catalog No_. Description  (dh) Price

Reflecto-Fan 4400 Single Ba 7.0 $ 6.75
-3a02 Dugi Stack 110 1425 Walter L Schoft Co.
*3404 4 Bay Stack 145  35.00 .
1 Los Angeles 18, Caiif.
1

1
4.5
Corner Reflectar 4450 Single Bay 1.2 14.50
°4452 Oual Stack 16.4  32.00 Chicago 6, Il

WALSCO
Reflecto-Fan Supplied with complete stacking kit

Mast not included in priges.

WALSCO
Corner Reflector

Overseas Representative: Ad Auriema, Inc., 89 Broad S:., New York £ N.Y



A serviceman’s

is an QRCA Tube

An RCA Tube starts working for
you from the instant the customer first
sees the familiar red, black, and white
carton. You have her confidence from
the start. because she knows and re-
spects the RCA trademark.

But the big payoff to you begins
when the tube goes to work. For,
experience has proven that the
superior quality of RCA Receiv-
ing Tubes and Kinescopes is your
best measure of protectionagainst
prematuretube failures. WithRCA
Tubes, you can be sure the job is
well done.

Helping you to safeguard your
reputation is a vital, everyday
service of RCA Tubes. And that
protectionis yoursat no extra cost.

9, UNLOCK
L THE DOOR TO
g BIGGER

A PROFITS

Here’s your key to

better business...RCA’sdynamic
Dealer Identification Program. Ask
vour RCA Tube Distributor for your
copy of the colorful, 16-page book-
let “A Magic Pass-Key to Customer
Confidence.” It tells you how you
can become a Registered Dealer ...
and get extra sales benefits.

RADIO CORPORATION of AMERICA

ELECTRON TUBES Il‘RRIfON. N.J.

+



