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sir sound sys+e

save 1,000 service hours

with this complete, up-to-date

c -d

capacitor
Radio Servicin
nianualo

4th Edition by popular request!
OVER

400 PAGES!

Pocket Size-Accurate Parts Tables-Easy Circuit Diagrams

Why hunt and peck for the right capacitor replacement? This complete manual shows you the correct
unit at a glance. Simplified tables and diagrams help
you service any new or old radio set faster, easier,
more profitably. You can save 1,000 hours or more
in service time. Call your Cornell-Dubilier jobber
now or mail coupon for your copy. List price $.5 o.
Cornell-Dubilier Electric Corporation, Dept.Si9,South
Plainfield, N. J. Other Plants in New Bedford,
Worcester, and Brookline, Mass., and Providence, R. I.
CORNELL-DUBILIER

FILL

IN

-

MAIL

:::

``::;:::`>,,

:.
^. .

COUPON

TODAY!

S19

1

91 0

Please rush my copy of the new C -D Capacitor
Manual for Radio Servicing. I om enclosing $.50
stamps ( )
check ( )
money order ( )

1949

my jobber is

mica
dykanol
paper
electrolytic

Name
Shop

Address

Zone.

.,

:Wti}iRNOiAY/.'-.:G ....

rcry

Alder'

WORLD'S LARGEST MANUFACTURER OF CAPACITÓRS

Cornell-Dubilier Electric Corp., Dept.
South Plainfield. New Jersey

City

islvräi'i

State
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NOW! The Famous `500 Photofact
TELEVISION COURSE in Book Form!
Previously available only to Photofact subscribers-now published to answer the insistent demand of the entire Radio Industry
Now you can own the book that gives you
a complete, clear understanding of modern
TV principles, operation and practice. Previously available only in PHOTOFACT
Folder Sets, this superb course has been
bound in unified book form to meet an
overwhelming demand from radio men in
every branch of the industry. Written in
clear, easy -to -follow language, profusely
illustrated, packed with valuable up-to-theminute data. Covers every phase of television-gives you the groundwork you must
have to become a successful TV service technician. Bring your television knowledge
up-to-date this easy, economical way. The
PHOTOFACT Television Course is available
at your jobber-order your copy today!
Over 200 pages; fully illustrated;
sturdy binding, 81/2 x 11". Only.. $300

NEW! 1948 Automatic
Record Changer Manual
New Volume

2

covers 45 models made in 1948,

including new LP and dual -speed changers, plus leading Wire and Tape recorders. It's easy to service record changers
when you have the PHOTOFACT Record
Changer Manual handy. Complete, accurate data-based on analysis of actual
Dom
equipment. Gives full change cycle data,
rim Resod
information on adjustments, hints and
kinks, complete parts lists, exclusive
"exploded" diagrams. Have this timesaving, money-making book in your
shop. Over 400 pages; de luxe $L75
V
bound, 8'/º x 11". Only
Manual.
Changer
Record
Automatic
1947 EDITION. Volume 1,
manufacCovers more than 40 different post-war changer models
on leading Wire,
tured up to 1948. Includes full hard -to -get data
illusRibbon, Tape and Paper Disc Recorders. 400 pages; fully $4.95
trated; 8'/2 x 11", hard cover. Only
1148

Manaal

A

"Must" for Everyone in Radio!

NEW! Specialized Photofact Volumes
A{%W

AAPUIIíos

POST-WAR

POST-WAR

AUDIO

COMMUNICATIONS
RECEIVER
MANUAL

AMPLIFIERS
and

Associated
Equipment

This is the book that's wanted by
custom -builders, audio men and
sound engineers. Covers a wide
variety of well-knownaudio amplifiers and FM and AM tuners,
plus data on important wire and
tape recorders. Presents a complete
analysis of each unit. A "must"
for custom -installers and for sound
ser vice specialists. 352 pages; full y
illustrated; in sturdy hinding, 8°h x 11". Only

J

NEW! Photofact Volume 5

New! Invaluable to Amateurs and

Short Wave Listeners. Complete
technical analysis of more than 50
of the most popular communications sets on the market. An invaluable service aid, a perfect buying
guide for purchasers of communications receivers. All data based
on actual examination and study
of each unit. 264 pages; profusely
illustrated; durably bound, $300
8'/r x 11". Only

Latest addition to the famous PHOTOFACT Volume
series-brings your file of post-war receiver service
data right up to December 1948! Most accurate and
complete radio data ever published-preferred and
used daily by thousands of Radio Service Technicians.
Everything you need for faster, more profitable servicing. Order Volume 5 today-keep ahead with
PHOTOFACT the only Radio Service data $1839
O
that meets all your needs! In deluxe Binder...

-

Vol.
Vol.
Vol.
Vol.
Vol.

Radio Industry Red Book
AAMt iwOaR91.

Ríe,iikíi

The RED BOOK tells you in one volume what
cou need to know about replacement parts for
approximately 17,000 sets made from 1938
to 1948. Includes complete, accurate listings
of all 9 major replacement components-not
just one. Lists correct replacement parts made
by 17 leading manufacturers-not just one.
(.overs original parts numbers, proper replacement numbers and valuable installation
notes on: Capacitors, Transformers, Controls,
IF's, Speakers, Vibrators, Phono -Cartridges.
Plus-Tube and Dial Light data, and Battery
replacement data. 448 pages, 81/2 x 11", 5395
sewed binding. ONLY

5.

4.

3.
2.
1.

Models from July 1,
Models from Jan. 1,
Models from July 1,
Models from Jan. 1,
All post-war models

1948 to Dec. 1, 1948
1948 to July 1, 1948
1947 to Jan. 1, 1948
1947 to July 1, 1947
up to Jan. 1, 1947

FREE Photof act Cumulative Index
The easiest way to own the world's finest
Radio Service Data is to subscribe regularly to PHOTOFACT Folder Sets. Send
for the FREE Cumulative Index to PHOTO FACT Folders covering all post-war receivers up to the present. Helps you find the
Folders you want in a jiffy. Get this FREE
Index at your Jobber or write for it now.

Shows you exactly where to replace each tube in 5500
by
radio models, covering 1938 to 1947 receivers. Each tube layout is illustrated
a Blear, accurate diagram. Saves time-eliminates risky hit-and-miss methods.
$1.25
192 pages; handy index. ONLY
DIAL CORD STRINGING GUIDE. The book that shows you the one right way to
string a dial cord. Here, in one handy pocket -sized book, are all available dial
cord diagrams covering over 2300 receivers, 1938 through 1946. Makes dial cord
$1.00
restringing jobs quick and simple. ONLY
TUBE PLACEMENT GUIDE.

ORDER THESE BOOKS FROM YOUR JOBBER

HOWARD W.

SAMS

INDIANAPOLIS

7,

& CO., INC.
INDIANA

SERVICE, JANUARY, 1949
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NOTE

the Sensational
Improvements
Model 630

All Resistors Are
Precision Film Or
Wire Wound Types...
Sealed For Permanent
Accuracy.

$3750

Unit Construction ...Re-

Leather Carrying Case

sistors, Shunts, Rectifier,
Batteries All Are Housed
In A Molded Base Built
Right Over The Switch ...
Provides Direct Connections Without Cabling .. .
No Chance For Shorts.

view cover
removed... inverted
inside

D.C. VOLTS: 0-3-12-60-300-1200-6000, at 20,000 Ohms/Volt
A.C. VOLTS: 0-3-12-60-300-1200-6000, at 5,000 Ohms/Volts
D.C. MICROAMPERES: 0-60, at 250 Millivolts
D.C. MILLIAMPERES: 0-1.2-12-120, at 250 Millivolts
D.C. AMPERES: 0-12, at 250 Millivolts
OHMS: 0-1000-10,000; 4.4 Ohms at center scale on 1000 scale;
44 Ohms center scale on 10,000 range.
MEGOHMS: 0-1-100
DECIBELS: -30 to +4, +16, +30, +44, +56, +70
OUTPUT: Condenser in series with A.C. Volt ranges

TRIPLETT ELECTRICAL INSTRUMENT

4

$5.75

ADAPTER PROBE FOR TV
HIGH VOLTAGE TESTS EXTRA

A completely new Volt -Ohm -Mil -

TECH DATA

In Canada, Triplett Instruments

U.S.A.
Dealer Net

CO.

. BLUFFTON, OHIO

of Canada, Georgetown, Ontario

SERVICE, JANUARY, 1949
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Ammeter that does more .... has
proved components .... and will
give a lifetime of satisfaction.

PzP..0

141«

4aß

íßt...ed

/c;j1F?imet

INIATURE TUBE MERCHANDISER TM -30

TUNG.Sit
TUNG SOt

51noiQ

i17Z3

SOLVES STACKING

PROBLEM!
KEEPS SHELVES

TIDY!

INVENTORY AT

A GLANCE!
INSTANT SELECTION!
REDUCES SPACE

REQUIREMENTS!

TUNG-SOL

LAMP WORKS INC., NEWARK 4, NEW JERSEY
Manufacturers of Electron Tubes and Radio Dial Lamps

SALES OFFICES: ATLANTA

CHICAGO

DALLAS

DENVER

DETROIT

LOS ANGELES

NEWARK

SERVICE, JANUARY, 1949
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New Replacement
Transformer Line

CHICAGO

Premium QualityYet They Cost No More

TRANSFORMER
tde Setweima444,

efeeeee---e .2iftet
New

The new CT Replacement Line provides servicemen with a wide range
of standard ratings that fit the most
frequent power and audio transformer requirements. These units
are backed by CT's 20 years of manufacturing experience. Yet CT quality costs no more. Just check these
typical listings:
Power Transformer No. PH -70B. 350.0.350 v. a -c, 70 ma d -c; filaments .5 v., 3
List Price, $7.30
amps and 6 v. C -T, 2.5 amps; horizontal shield mounting
Filter Reactor No. R-650. 6 henrys, 50 ma d -c, 300 ohms d -c resistance; clamped
List Price, $1.65
frame mounting
Universal Output No. RO.303. Single or push-pull plates (2500 to 14000 ohms)
clamped
watts
output;
8
audio
to 2/4/6/8/15 -ohm voice coil; 40 ma pri. d -c;
List Price, $2.75
frame mounting

CT

Isolation

See Your Jobber.

Write for Complete Descriptive Catalog and Prices

Transformers
for Safer,
More Efficient
Servicing
isolate
these new
ate
eli
0rmers
SAFER: Because
tran
grounds,
line
from
-DC
chassis runds annoyance
shocks from AC"hot"
the hazard and
important in servicing

circuits-particularly

TV sets.
Speeds up servicing-you
to
MORE ,EFFICIENT:
-volt secondary voltage
125
"borderavailable
that
use the
components
show up faulty setsecondary voltage rel p s check
line" cases. Low
oscillator performance.
of your
If the operation
V
suffers
set
PROBLEM SOLVER:
se
om
or of a customer's
many
volts,
test equipmentvoltage
105
(on
Transformer
abnormal line
Isolation
CT
a
cut out entirely) then
is the answer.
cord on
Male plug, 7 -footvolts,
SPECIFICATIONS:
sets
switch
115
105
primary. Sliding
for Female,
50/60 cycles.
volts, or 125 volts, 125, 115, 105 volts depend secondary providesswitch setting.
ing upon primary

AVAILABLE:
THREE SIZES
No. 15-50

for
(50 VA capacity,

use on

table

..................
models)..........

List,

Because Chicago Transformer is the largest
single supplier of transformers to the Television industry, you gain the advantages of
"Original Equipment" components when you
buy Chicago TV Transformers. Available now,
the four units described here are part of a
complete new line, soon to be announced.
TV Power Transformer No. TP -365. Designed to

TP -365

supply

volts d -c with two 5U4G's to an 80 mfd condenser input. Copper shorting hand around core
reduces external magnetic field; cuts image distortion
to a minimum.
405

Fil. No. 1: 12.6 v., 5 amps, C -T
Pri.: 115 v., 60 cycles
H.V. Sec.: 362-0-362 v., a -c, Fil. No. 2: 5 v., 2 amps
Fil. No. 3: 5 v., 6 amps
.295 amps d -c
Exact equivalent to R. C. A. Type No. 201T6. List Price, $26.00

TFB-1

Horizontal Scanning Output Transformer No. TFB-1. Couples

horizontal output circuits to horizontal deflection
yoke. Provides high pulse voltage which, when rectified, supplies anode of picture tube. Also has rectifier
filament winding.
Exact equivalent to

R. C.

A. Type No. 211T1. List Price, $11.25

Couples
vertical output tubes to picture tube deflection yoke.
Vertical Scanning Output Transformer No. TSO-1.

v

$9.00

use on
VA capacity, for
No. 15-150 (150 and console radios, and
table
- .. List, $21.00

smaller TV

Television Transformers
fit today's leading TV circuits

to

sets)......

maximum
VA capacity, for including
No. 15-250 (250
all-around servicing,
- . , List, $35.00
larger TV sets).......

literature
or write for descriptive
See your Jobber,

60 cycles, 13 ma d -c
Pri. Impedance: 19,000 ohms at 30
Ratio, Primary to Secondary: 10 to
Exact equivalent to R. C. A. Type No. 204T2. List Price, $5.90
1

Vertical Blocking Oscillator Transformer No. TB0.1.

60 -

cycle unit for creating the vertical sweep "saw -tooth"

voltages required in conventional circuits.

±

20% at 3 v., 1000 cycles
Pri. Inductance: 1 .1 5 by
Pri. Leakage Inductance: 8 mh + 25%, -15%
to 4.2
Ratio, Primary to Secondary:
Exact equivalent to R. C. A. Type No. 20872. List Price, $3.10
1

Also available-exact replacement transformers for the television sets of other
nationally known manufacturers. See your Jobber. WRITE FOR COMPLETE CATALOG.

RA/y
o

u

CHICAGO TRANSFORMER
DIVISION OF ESSEX WIRE CORPORATION

Millions of national0yknown receivers produced
annually are equipped

with Chicago Trans krrrers
TRADE MARK

6

RET,.

3501 ADDISON

STREET

CHICAGO 18, ILLINOIS

SERVICE, JANUARY, 1949
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&ídd YOUR OWN

QUmMENT

TEST

SWITCH KIT
ELECTRONIC
Videadtlect'
SCOPE
THE

DOUBL

HEATHKIT
CONDENSER CHECKER KIT

OF ANY

UTILITY

rately contra a
scope.

lduat inputs on any
and output traces, locate
See both the input
etc., immediately.
distortion, phase shift,
and positioning
controls
individual gain
fine sweeping rate conand
Coarse
control.
matches others,with
trols. Complete Heathkit
formed

$195°
lreirdAe
ELSE TO

BUY
A cond
hooker anyone can of.ord
to own. Measures capacity and leakage
from .00001 to 1000 MFD on calibrated
scales with test voltage up to 500 volts.
No need for tables or multipliers. Reads
resistance 500 alms to 2 megohms. 1109
60 cycle transformer operated complete
with rectifier and magic eye indicator tubes.
Easy quick assembly with clear detailed blueprints and instructions. Small
ient size 9" x 6" x 43/4". Wt.4 lbs

ports are punched,
5 tubes, All metal
Complete with tubes,
and cadmium plated.
and instra
blueprints
11
ports, detailed
Shipping Wt. 13 lbs.
tithing ELSE TO

HEA THKIT

HEATHKIT

SIGNAL TRACER KIT

SIGNAL GENERATOR KIT

Reduces service time and greatly increases profits of any service shop. Uses

Every shop needs a good signal gener-

NOTHING

ator. The Heathkit fulfills every servicing need, fundamentals from 150 Kc. to
30 megacycles with strong harmonics
over 100 megacycles covering the new
television and FM bands. 110V 60 cycle
transformer operated power supply.
400 cycle audio available for 30%
modulation or audio testing. Uses 6SN7
as RF oscillator and audio amplifier. Complete kit has every part necessary and detailed blueprints and instructions enable
the builder to assemble it in a few hours.
Large easy to read calibration. Convenient size 9" x 6" x 43/4". WI. 41/2 lbs.

ELSE

TO BUY

HEATHKIT SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

to 20,000 :ycles and in addition supplies

square wave over same range. Extremely
low distortion, less than 1%, large cali-

5

tubes, detailed

blueprints and instructions. R.C. type circuit with excellent stability. Shipping
weight 15 pounds.

HEATHKIT

SWEEP

ELSE TO

THE NEW HEATHKIT VACUUM TUBE
tool a radio man con have,
now within the reach of his pocketbook. The Heath kit VTVM is equal in quality to instruments selling
for $75.00 or more. Features 500 microamp meter,
transformer power supply, 1% glass enclosed divider resistors, ceramic selector switches, 11 megohms input resistance, linear AC and DC scale,
electronic AC reading RMS. Circuit usos 6SN7 in
balanced bridge circuit, a 6H6 as AC rectifier and
6 x 5 as transformer power supply rectifier. Included is means of calibrating without standards.
Average assembly time less than four pleasant
hours and you have the most useful test instrument
you will ever own. Ranges 0-3, 30, 100, 300, 1000
volts AC and DC. Ohmmeter has ranges of scale
timos 1, 100, 1000, 10M and
megohm, giving
range .1 ohm to 1000 megohms. Complete with
detailed instructions. Add postage for 8 lbs.

$3450
Itodee«.,

ELSE TO

BUY

NOTHING

ELSE

70 BUY

*

ELSE TO

BUY

'7'. NEW 1948 HEATHKIT 5 INCH
OSCILLOSCOPE KIT

FM AND TELEVISION

GENERATOR KIT

New imoroved model of the famous
Heathkit Oscilloscope. Building an
oscilloscope is the finest training for
television and newer servicing
technique and you save two-thirds
the cost. All the features and
quality of instruments selling for
NOTHING ELSE
5100.00 or more. Supplied comTO BUY
plete w5h cabinet, two color panel,
5BP1 tube, 2 5Y3 tubes, 2 6517
tubes and 884 sweep generator tube. Power transformer
supplies 1000V negative and 350 volt positive. Sweep
generator 1.5 cycles to 30 M. cycles. Has vertical and
horizontal amplifiers. Oil filled filter condensers for long
life. Complete blueprints and instructions included.

$39x0

At the lowest cost possible, anyone can now
service FM and television receivers. The
Heathkit sweep generator kit operates with
oscilloscope and covers all necessary frequencies. A few pleasant hours assembling
this kit puts any organization in position to
share the profits of the FM and TV boom.
Every part supplied
grey crackle cabinet,
two color calibrated panel, all metal parts

-

punched, formed and plated. 5 tubes, complete detailed instructions for assembly and
use. Shipping weight 6 lbs.

... BENTON

$2450

1

THE BASIC FM AND TELEVISION
SERVICE INSTRUMENT

$241.50

BUY

The most essential

etc. Supplies excellent sine wave 20 cycles

cycle power transformer,

iteritie

VOLTMETER KIT

idecl instrument for checking audio
amplifiers, television response, distortion,
The

brated dial, beautiful 2 color panel, 1%
precision calibrating resistors, 110 V 60

$1950

crystal diode to follow signal from
antenna to speaker. Locates faults immediately. Internal amplifier available
for speaker testing and internal speaker
available for amplifier testing. Connection for VTVM on panel allows visual
tracing and gain measurements. Also
tests phonograph pickups, microphones,
PA systems, etc. Frequency ronge to 200
Mc. Complete ready to assemble. 110V
60 cycle transformer operated. Supplied
with 3 tubes, diode probe, 2 color
panel, all other parts. Easy to assemble,
detailed blueprints and instructions..
Small portable 9" e 6" x OA". Wt.
6 pounds. Ideal for taking on service
calls. Complete your service shop with
this instrument.

CO MAI PAKIVY

HARBOR

II,

MICHIGAN
SERVICE, JANUARY, 1949
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SYLVANIA ADVERTISING HELPS SERVICE DEALERS
INCREASE THEIR SERVICE BUSINESS!
ese
Read Wh Saynabo

dealers

u

Q¡ gn

Campaign

e

Dealer

Sylvania's
Summerdoall

"Newspaper ads brought in over 100
radio sets for repair during July!"
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FouarMYERSEsRADIO

SERVICE CO.

PHONE

ASHLAND,

1564

WfSC,

Advertising
De
ant
Sylvania Electric
*a
Emporium,
Pe,

"Gross business increased from
$90.00 to $135.00 per week"

Dear Sir;

advertising

has helped

tell you
°
my business

ho,

uch your
co-ordinated

have
end the
radio
cards, the
spot announcements announcements
displays
o
t are
rad
spoio statics,
used seventtimesomote
ey ore used
Laced a
he
week over
larze range
at
our local
of
ahoure soeI
have
make my
sale of
living entirelythrough
I
used
records,
bue Snea
service
and the
which
campaign
to me.
gn my very
increase my
Since
aluableas
ahavetbeen
to about
from an
$135.005.00.er
paign
Wes spending
fresIcreeeed
heaSrootn
heof the cammea
about of $7.00 Beforek
pense I have
the campaign
per
certainlyge
eek. Pused
I
received
the
a fe lr
extra
entre ezraturpr
very such
booklet,
I °,
Pleeeed with
the radio
spots in
your
I

sot

SYLVANIA'S FEBRUARY, MARCH AND
APRIL CAMPAIGN IS NOW READY.
Here's what it contains:
3 Postal Card Mailings-one for each month.
3 Window Displays-one for each month.
3 Window Streamers-one for each month.
6 Newspaper Ad Mats-two sizes for each month.
Radio Spot Announcements-several for each month.

SEND FOR FULL INFORMATION

NOW!

Ithing

diner

Uyerarvice
o.

r
Sylvania Electric Products Inc.
Advertising Department

Remember, this campaign designed for your use ties up
directly with Sylvania's ad campaigns on a national scale.
You pay only the postage on the government postal cards
you mail. Sylvania supplies everything else free! Mail
coupon today!

Room R-1901
Emporium, Pa.
Please send me full details on your February, March and
April Service Dealer Campaigns.

Gentlemen:

SYLV4N IA
ELECI1RIC
RADIO

TUBES;

LAMPS,

8

CATHODE

FIXTURES,

RAY

WIRING

TUBES;

ELECTRONIC

DEVICES;

DEVICES; LIGHT BULBS;

Nome
Company
Address
City

Zone

State

FLUORESCENT
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TT, FM and Sound

THE 1W

EXTREMELY

IMPORTANT

factors in the radio art, FM and
Sound, till, unfortunately received a
vacillating pe of attention from too
many Servi e Men. The FM receiver
has been d missed as an attachment
and a gacg by scores of Service Men
and the so d system, particularly in
the FM set,i has been overlooked completely. It seems to have taken the
television r ceiver to project the importance o the frequency -modulation
system of r ception and the audio end,
too. For i the television set, there is
quite an el orate FM set feeding into
an audio s stem, which is not always
too elabora e or even acceptable. In
capitalizing on the full capabilities of
the audio .Id of the TV set, a thorough acqu-ntance with the FM and
audio sect` n are must factors. The
circuit of t e FM portion of the TV
set, which s similar to that used in
most stand rd FM and AM/FM receivers, m st be studied as carefully
as the vid-. receiver itself. Every deshould become familiar
sign featu
ground to facilitate servicing and,
most impol ant, provide a quality signal to the udio end.
Because of the importance of the
FM phase ,f the TV set as well as the
virtues Df the system for receiving
purposes ' ly, complete coverage of
the field wi continue to be emphasized
in every issue of SERVICE. Incidena book which has just
tally,
press, directed entirely to
come off
Frequency Modulation which will undoubtedly ' ecome a bible with every
an. Written by Nathan
Service
Marchand, who has authored a score
of artic'.es for us, and published by
it contains over
11 Books,
Murray
400 pag=s .f well -illustrated copy detailing every phase of FM in receiving
and transmitting, fixed and mobile, and
particularly the servicing of modern
sets. Trii .. book is a must for reading
and study.
As indicated, the sound portion of
the TV set also merits careful consideration from the Service Man. In
most seas, the full capabilities of the
system are far from achieved, because
of a limited output amplifier and particularly small speaker, two items dictated ba roduction and, often, eco-

nomic problems. Many Service Men
have found on many occasions that the
use of a special speaker cabinet can
provide concert -grand -type reception,
much to the customers surprise. To
demonstrate, portable cabinets with
small and large type speakers have
been constructed, and connected to a
switching system operating into an
impedance matching transformer as
well as an additional high fidelity amplifier to further demonstrate how improved quality can be provided. Some
Service Men have found these demonstrations so successful that they have
set up special departments to promote,
sell and install these TV Sound Systems, as they are called by the Service
Men. It's become quite a profitable
business and seems to be booming
daily.
Just how some of the boys have set
up these TV Sound Systems will be
described in an early issue of SERVICE.
Watch for this extremely interesting
discussion.
Taxicab Radio

-

1

titer

LAST MONTH Samuel Freedman offered an informative analysis of the
features of 2 -way taxicab radios and
just where troubles occur in them.
We have received some additional
information from Mr. Freedman covering another very important phase of
servicing of taxicab radios, the type of
servicing practiced today. There appear to be three types (1) Servicing
only when required, where the Service
Man charges only the actual labor and
parts on occasion; (2) preventive
maintenance and routing service, where
a Service Man or service organization
handles a fleet on a contract basis involving a certain charge per vehicle
per month plus the cost of parts. The
amount of this charge determines
whether the parts shall be at list, net
or halfway between these two extremes; and (3) fleet owner operation
of his own servicing depot with fulltime maintenance employees.
On a contract basis the usual charge
per car is $5.00 per month, with exHowever, there are
tra for parts.
servicing contracts in force in various
parts of the country ranging from a
minimum of $2.50 to a maximum of
$10.00 per car per month, exclusive of
:

Installation of equipment
parts.
brings charges from $15.00 to $25.00
per car, the charge varying with the
number of vehicles, types of vehicles
and their availability.
Anyone making an adjustment to
the transmitter in a taxicab radio setup which may result in improper or
off -frequency operation on the air
must be licensed by the FCC. The
easiest license examination possible to
obtain for such work is a radiotelephone second class, which requires no
knowledge of telegraphy.
Production Changes

the variety of television receiver circuit diagrams which
come across our desk, we found that
revisions in these circuits were being
made very often. In fact, many of
the new models were found to have
undergone up to nearly one hundred
IN STUDYING

revisions in circuitry.
To keep Service Men posted on
these revisions, SERVICE, beginning
with this issue, presents a special TV
receiver production change section
(page 22).
Every effort will be made to present
complete coverage on the changes being made each month.
Hope you like this new feature.
Long -Playing Records

THE RECENT INTRODUCTION Of the
45 -rpm record system has prompted a
new, intriguing installation and servicing problem for the Service Man.
This system, developed by RCA,
differs from the Columbia method not
only in the increase in speed from
but in the size of the record, the
RCA being a 6743 -inch disc and providing up to slightly more than five
minutes of playing time. The record
is also a bit thicker through the center
center spindle
portion from a
hole to midway down the record. In
addition, the pickup has a pressure of
5 grams and the needle is slightly
thinner than the Columbia ip type.
A special eight -record automatic
record -changer has been developed for
the 45 -rpm discs. An analysis of this
record changer and other components
and accessories for the new 45 -rpm
system will appear soon in SERVICE.

1/"
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FM TUNER Design
by JOHN B. LEDBETTER
Engineer, WKRC-TV, WCTS-FM

Fig.

(left). Capacity tuned FM unit. (Pilotuner)

1

Fig. 2.

OPTIMUM PERFORMANCE Of any receiver is largely dependent on efficient
design of its tuning system or front
end, particularly in FM receivers and
converters, which must tune the 88108 me range with a practically constant gain factor and a bandwidth of

200 kc.
Basic Design Considerations

From the viewpoint of the receiver
design engineer, the major requirements which must be satisfied in good
front end design are (1) high signalto-noise ratio, (2) sufficient bandwidth, (3) adequate gain, (4) high
order of image and if rejection, (5)
suppression of oscillator radiation, (6)
high degree of second -harmonic oscillator image rejection, (7) good oscillator stability, and (8) absence or
suppression of microphonics in the
tuning system. To satisfy these requirements it is necessary to determine the number of tuned circuits,
number and type of tubes, and the
specific tuning circuits to be employed.
Factors governing the quality, per
formance, and overall design are determined, of course, by the consumer
price of the receiver in which the tuning system is to be incorporated, the
ease with which the mechanism can
:

Circuit of the capacity-tuned unit shown
in Fig. 1.

be adjusted to machine tooling, mechanical assembly and mass production, and the judgment of the design
engineer as to just how far the quality
of design should be carried in order to
insure satisfactory performance.'
Since the signal-to-noise ratio is
primarily a function of the input circuit and rf tube (or converter if no rf
stage is used), it presents no special
problem provided reasonable care is
exercised in designing the input and
selecting a suitable tube. Very good
results may be obtained, as a practical
example, by employing a high -frequency pentode such as the 6AU6 and
connecting it as a grounded -grid triode. Operation as a triode allows a
much lower noise factor; the grounded
grid acts as an internal shield between
input and output circuits and prevents
oscillation in the rf stage. Oscillator
radiation and second harmonic image
rejection as well as if and image rejection are all a function of the number of tuned circuits employed. The
number of tuned circuits to be used
in turn are dependent on the economical limitations of the particular design
project.
For a single tuned circuit, the suppression of undesirable frequencies is
a function of Q; for a double -tuned
band pass circuit, it becomes a function of coupling. Where economical

1C. R. Miner (G. E.), Front -End Design of
FM Receivers.

Fig. 3.

The Browning RV-10 FM tuner.

Fig. 4 (right). Circuit of the Browning tuner.
10
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factors permit, the use of bandpass
circuits is to be recommended, since
they allow much better selectivity
characteristics over single -tuned circuits, with the added advantage that
overall efficiency does not vary with
Q. Gain, bandwidth and microphonics
in the variable tuning medium are
factors which can be controlled
through careful design of the front
end portion of the receiver.
Variable Tuning Systems

Basically, the tuning range of all
receivers is covered by varying either
the capacitance or inductance, or both,
in resonant tuning circuits. Each system has its advantages and disadvantages, the selection depending on
individual design problems. Many variations of the foregoing methods of
tuning are in use at the present time.
Such improvements as coax lines,
permeability tuning, simulated transmission lines, and continuously -variable inductance tuning are being used

Features of Seven Types of Front -End Systems: Permeability, Inductance,
and Variable Capacitor Tuning; Continuously Variable Inductance Control;
Modified Straight and Circular Long-Line Inductance Tuning, and the HF

Variometer Method.
in many receivers. Generally speaking,
variable -inductance systems have sev-

eral advantages over capacity -tuned
systems. There are other factors,
however which must be taken into
consideration in each tuner design.
In uhf receivers and converters em.ploying the usual variable -capacitor
method of tuning, several disadvantages are encountered which prevent
optimun: performance over any considerable range of frequencies. Since
the signal-to-noise ratio, gain, image
rejection and stability are affected by
lumped capacities in the tuning capacitor, a practical limit must be placed
on the total frequency range to be
covered in any one band. This necessistates, for practical purposes, either
a different system of tuning which is
capable of tuning a wide range of frequencies in one continuous band, or
a system of capacity -tuning wherein
the tuned circuits are designed to
operate efficiently over a narrow band
of frequencies with bandswitching employed to change from one band to
another. The only trouble with this
system is the introduction of distributed capacity in the band switch and
in the leads running to it, along with
mutual coupling between turret coils
and the possibility of trouble in the
switch contacts.
Other disadvantages are excessive
stray capacity in the gang unit, common coupling between gang sections,
rotor contact resistance, bulky size,
and a tendency to being microphonic in
operation. In addition, the gain in a
capacity -tuned circuit tends to decrease
as the frequency increases. These
problems have been solved by a number of FM receiver manufacturers
through careful design and improved
circuitry. However, capacity-tuned systems have five substantial advantages :
(1) simplïcity in design and operation,
(2) low cost, (3) long operating life,
(4) relatively trouble -free service, and
(5) adaptability to mass -production.
The unit shown in Fig. 1 is an example of a reliable, low-cost capacity tuned unit. Stability is accomplished
in the front-end portion through the
use of heavy brass capacitor plates.
Rigidity in plate construction reduces
drift caused by thermal contraction
and expansion. Figs. 3, 4 and 5 illus-
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Fig. 5.

Meissner 8C FM tuner circuit, which features capacity tuning.

trate other type tuners employing capacity tuning. Many FM/AM receivers
also use capacity -tuned front ends.
In inductance -tuned systems, some
of the main advantages are improved
Fig. 6.

p00 Ohms

circuit Q, minimum of distributed
capacity effects, increased tuning range,
less likelihood of common coupling,
less tendency toward microphonics,
(Continued on page 35)

Converter circuits using the inductance tuning method developed by Mallory.
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The Business Aspects of

Careful Application of Management Programs Extremely Essential to the
Successful Conduct of TV Installation and Service Work Today, Particularly
in the Use of Correct Types of Installation and Servicing Agreements and
Warranties.
THE BUSINESS aspects of TV antenna
installations are as important as the
technical factors, for unless TV installation men can realize a satisfactory
income from their efforts, it is quite
impossible to render any form of the
efficient service essential to the promotion of a wide public acceptance for

TV receivers.
TV receivers are being sold today
on a guaranteed basis with the majority of customers receiving a one-year
warranty on installations.
There are three groups who are
participating in TV installation work
today

:

(1) Servicing dealers.
(2) Independent TV

installation
and service companies selected
by TV distributors, dealers,
or TV manufacturers.
(3) Service companies or divisions
12

of TV manufacturing organi-

zations.
By far, the greatest number of TV
antenna installations are being performed by those in groups 2 and 3.
Most dealers prefer not to do their
own installations since the removal of
the installation and service responsibility from overhead enables the dealer
to determine his overhead liability
more accurately and therefore eliminate those hidden costs which are the
cause of so many business failures.
The non -servicing dealers usually
sell the TV installation warranty to
the customer with the statement that
he supports the warranty and in some
Above: A well planned TV service bench which
provides rapid checks in trouble shooting to
accelerate receiver return, always a good business
practice. (Photo taken at Associated Television
Service Corp. by Louis Rosenberg)
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cases he states further "that this warranty is supported by the manufacturer of the TV receiver."
Basis of

Warranty Plan Success

The basis for the full success of all
of the customer warranty plans is
mutual good faith between the television manufacturers and their dealers.
The manufacturers are dependent upon
their own or approved independent
service organizations to perform TV
installations on a level which will develop the best possible reputation for
their equipment. The TV receiver
dealer is dependent upon the manufacturer for maintenance of product
integrity. Under those agreements
where the manufacturer establishes the
installation and service warranty, the
manufacturer is dependent upon his

TV Installations
by IRA KAMEN
Manager, Television Antenna Dept.
Commercial Radio Sound Corp.
New York City

dealers far full cooperation under his
warranty plans.
There are three types of mutual
agreements durrently used:
(1) Bet en the manufacturer and
inde endent installation and
servi e companies.
(2) Bet en the distributor or
deal and independent TV install ion and service companies.

(3) Bet en TV manufacturers,
dittr buting companies and TV
receiver purchasers, which are
°

in the

often

rant.

form of war-

s.

While thh re are no standard forms
for agreem is between TV receiver
manufacta rs and independent TV receiver irs llation and service companies, it is important that an epidemic
failure clau e be included in all types
of agreeme ts as a protection for the
TV install ion and service company.
Most of Ih reliable, experienced manfacturers p vide this protection clause
in their ag ements.
There axle two types of epidemic
failures
(1) Ten er cent or more of the install tions made by the installation and service company over
scm
fixed period develop
iden ical failures.
(2) Ref. itious failures of compon: ts of any kind credited as
man facturers' design defects.
(N,. e: All field modifications
corr-cting design defects are
al .l s considered as the manufac rer's responsibility.
Manufac rers pay the Service
Men group a fixed fee for all service
calls result g from epidemic failures.
Incident ly manufacturers always
include a -tatement noting that
"Epidemic failures shall not include
failure o= t e antenna installation."
There
six major points which
may be a d as a guide in preparing
an agreen t between a manufacturer
and indep dent Service Men:
(1) Fee or warranty period.
(2) left ition of standard installa:

s

e

.

.

.

atiesh.

(3) Procedure for handling non stan lard installations.

(4) Parts guarantee.
(5) Protective clause against damages caused by Acts of God,
and customer negligence.
(6) Cancellation clause.
An assist clause is also a very desirable point to have included in a contract between the installation and service company. Such a clause is evidence of the manufacturer's good faith.
An assist clause usually provides
"supthat the manufacturer shall
ply the installation and service company with sufficient TV chassis to enable them were necessary to replace
the models requiring shop repairs. The
customers chassis shall be repaired and
subsequently returned to the customer's TV receiver cabinet. Title to
these replacement chassis shall be retained by the manufacturer. The installation and service company agrees
to insure these replacement chassis
while on their premises or in transit."
The second type of agreement,
which is between the distributor or
dealer and independent installation
and service companies passes on the
manufacturers' guarantees to the installation and service company and
thus is actually similar to the direct
agreement between manufacturers and
independent installation and service
companies. The main differences
usually occur when the dealers make
direct arrangements with those installation and service companies who have
limited financial responsibilities. These
agreements usually include the following types of clauses
(1) The installation and service
company shall be paid by the
dealer only for work done, with
the balance of the money paid
by the customer for his oneyear warranty to be paid on a
pro rata basis periodically as
the guarantee time is consumed.
(2) All installation and Service
Men are to he bonded and covered by insurance so that the
dealer is protected against law
suits arising from the negligence of personnel employed

Customer's

1.

...

2.

3.

4.

5.

:

(Continued on page 37)

TV

6.

7.

EXCEPTIONS
MISUSE: SERVICING BY UNAUTHORIZED PERSONS: This policy
shall be voided immediately if the said
television receiver has been subjected to
misuse thru negligence or otherwise, if
the serial number has been altered,
effaced or removed, or if the receiver
and antenna have been adjusted or serviced by any person other than a representative of the Authorized Service Station or the Stewart -Warner Distributor.
DAMAGE: This Policy does not cover
replacement or repair due to loss or
damage incurred in transportation of the
television receiver, or due to fire, lightning, theft or other causes beyond the
control of the Service Station.
ELECTRICAL INTERFERENCE: The

television receiver specified herein and
its antenna have been designed and installed to minimize the effects of external interference that may be created
by passing automobiles, appliances, dia.
thermy machines, aircraft, short wave
and FM receivers and other electrical
equipment such as motors and converters; however, liability on the part
of the Service Station for the elimination of such interference in either the
picture or sound is limited to minimizing the effects of such interference by
utilization and correct placement of the
proper antenna and transmission line.
SUBSEQUENT INSTALLATION: This
Policy does not cover subsequent installations resulting from structural alteration of the premises, redecorating or
movement of the instrument to a new
location. If the receiver is moved from
the point of original installation during
the term of the Policy the Service Station shall be entitled to charge their regular fee for making an installation at
the new address.
AUXILIARY POWER SUPPLY: The
Service Station assumes no liability with
respect to the installation, service or
maintenance of motor -generators, converters or other devices that may be
used under certain circumstances to supply power to the specified receiver, nor
to the effects produced by such equipment on the performance of the receiver.
FCC STANDARDS: This Policy does
not cover any changes in the specified
receiver that might be required as a result of revisions in present television
standards by the Federal Communications Commission.
LIABILITY OF RECEIVER MANUFACTURER: Stewart -Warner Corporation shall not be liable for any loss or
damage to the customer or any other
person resulting from or in connection
with the installation, use, or servicing of
the said television receiver.

VALIDATION OF POLICY
This policy shall be valid only upon payment of the prescribed fee and after the
Registration Record Form bas been properly filled out and signed by an accredited
representative of the Authorized Service
Station who installs the receiver. Factory
and distributor copies of Registration Record Slips must be mailed as directed on
bottom line of each.
A typical manufacturer's maintenance policy

(Courtesy Stewart -Warner)
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Maintenance Policy

In consideration of the amount of
which you paid to your Stewart -Warner
Dealer, the Authorized Service Station
whose name appears in the registration
section of this policy, has contracted to
provide the following service FOR A PERIOD OF THREE MONTHS on the
Stewart -Warner receiver herein identified
by model and serial number:
Furnish all labor, materials, replacement
parts, and tubes (including the picture
tube) that may be required to repair or
maintain the specified receiver and antenna in proper working order for best possible reception of television signals within
the limitations of the customer location for
a period of three months irons date of installation as shown in this policy, provided
that such service and replacement components are necessitated by normal usage
of the receiver.
The service provided by this policy shall
normally be available and rendered during
the regular working hours of the customary work -week. Every effort will be
made to give prompt attention to service
requests of an urgent nature.

1949
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Fig. 1. Aligning the Bendix 235 TV receiver. Equipment used includes a 'scope, wide -range sweeping oscillator,' crystal -controlled if quadruple marker
pip generator' and a twelve -channel crystal -controlled if sound carrier marker generator.' Not shown in this view, but required during certain phases
of if alignment procedure, is a 29 to 39 -me tuneable if marker generator* employed in the alignment procedure applied to the Tele -Tone TV -149
receiver'. Although the setup above shows the picture tube mounted in place on the TV receiver chassis, it is generally necessary to remove this
tube before proceeding with any if alignment work in order to attain access to some of the if transformer adjustments. For a preliminary overall alignment check where the sweeping oscillator is fed into the antenna output terminals, the picture tube need not be removed.

TV Receiver Visual

Alignment Techniques
Part III

.

.

..

Circuit and Test Analysis of the Bendix 235 TV Chassis.

CONTINUING WITH OUR discussion*

of alignment techniques for particular
models of TV receivers, we shall now
consider the recently introduced Ben dix 235M1 and 235B1 models. Both
use the same chassis.

by LESTER

L.

LIBBY

Chief Engineer
Ohmega Laboratories and Kay

Electric Co.

(V)

Circuit Analysis

Last month appeared a discussion of
the rf tuner or front end portion of
this unit, a December issue front
cover feature. This month, the entire
circuit is presented, Fig. 2. The heavy
lines on the schematic show the paths
for all signals of varying amplitude.
It will be noted that a superhet circuit
is used, with the first three if stages
serving as a common amplifier chain
for both the sound and picture signals.
The sound if carrier is selected from
the plate circuit of the third 6AG5 if
(V,o) and fed through a 6AG5 stage
of sound if amplification (V4) and a
6AU6 limiter stage (V5) before it is
14

6Y6 power output tube (V7). One of
the diode sections of the 6T8 (pin 6)
is used to delay the agc bias voltage
applied back to the rf amplifier. The
6Y6 audio output stage is a conventional beam power amplifier.
Returning to the if channel, it will
be noted that the 6AG5 fourth if
serves only as a picture or video if
amplifier, feeding directly into the picture detector which is a 1N34 crystal
diode. The output from the picture detector is fed into a 6AC7 stage of video
amplification (V,,) whose output is
connected directly into the 10 10BP4
picture tube, V,,. The signal output
of the 6AC7 video amplifier consists
of all the sync pulses as well as the
actual picture signal and is, of course,
a fluctuating dc voltage. Although the
cathode of the picture tube is at all
times at a negative potential with respect to chassis ground, the picture
signal is positive in phase, i.e., the dark
portions of the picture and the sync

demodulated in a conventional 6T8
FM discriminator circuit (V0). The
6T8 is a multi -purpose type, combining
within one envelope three diodes and
a triode. The triode section is employed as a first audio amplifier and is
fed by capacitive coupling directly
from the output of the discriminator.
The volume control is located between
this first audio amplifier stage and a

*SERVICE; October
'Mega-Sweep.

and November, 1948.

'Mega-Pipper.
'Mega-Marker, Sr.
'Mega-Marker.
'SERVICE, October 1948.
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pulses are of such polarity as to drive
:he cathode of the pú$ture tube towards
chassis ground poteptial, which is in
effect causing it to o less negative or

nore positive.
The average ac omponent of the
above-mentioned flu tuating voltage is
applied to the conti 1 grid of one-half
of the 6SN7GT a c amplifier tube
f this agc amplie automatic gain

(Vint). The output
fier provides separ

control potentials
stages and to the
respectively. As pr
the rf bias voltage
plifier is delayed by
the 6T8 (V.) to
voltage near zero
nal reaches a pre -d

the first three if
f amplifier stage,

iously mentioned,
rom this agc amusing one diode of
old or clamp this
til the control sigtermined level.

The sync signals for both the horizontal and vertical sweep circuit are
also taken off the )late of the 6AC7
video amplifier tube (V12). These sync
pulses are first apr ied to a 6SN7GT
(V,.) which is a al -triode, the first
half serving as a amplifier and the
second half as a s nc separator. The
output from this t .e is fed into onehalf of a 6SN7GT (V15A) a sync clipper and amplifier, llowing which the
and vertical sync
individual horizon
pulses are separat i and channeled to
their respective ,a 'llator circuits.
1

The vertical sy pulses are applied
through a low-pass rc filter network to
one-half of a 6 V GT (Vie, ), a vertical oscillator d' harge tube. This
tube is a triode oi. rating as a blocking -oscillator, wit , the sync pulse applied to its grid ;.n uch a manner as to
synchronize the oscillator frequency
with the incoming ertical sync pulses.
The output of this ertical oscillator is
applied to an rc ci uit which produces
an almost perfect awtooth wave with
high, sharp negative pulses. This saw tooth wave is then applied to the other
half of the 6SN7GT (V,OB) a triode
amplifier which =,mplifies this sawtooth wave and applies it through a
vertical output tra sformer to the vertical magnetic de ection coils in the
yoke on the pict

tube.

Returning to thr sync clipper (V16.)
we find that the 1 orizontal sync train
is fed from a tap point on its output
load resistor net rk through 68-mfd
and .001-mfd couf ing capacitors (C100
and C,o,) to the SN7GT horizontal
sync phase tube J1). This tube controis the phase -e1[ ttionship of the horizontal sync signal which is derived
from the complex rc network in its
cathode circuit, as compared with the
horizontal sync snal as it is applied
through a 3.3-me'ohm resistor
Fig. 2.

Schematic

(R.)

the Bendix 235 circuit.

SERVICE, JANUARY, 1949

www.americanradiohistory.com

15

Fig. 3.

Power supply distribution and division of potentials in the Bendix receiver; arrows indicate
direction of electron flow rather than the conventional positive current flow.

to the following horizontal oscillator
(V1,8). In other words, the frequency
of the horizontal oscillator is synchronized by the horizontal sync pulse train
after the phase of this pulse train has
been properly adjusted by the 6SN7GT
(V1,.). It should be kept in mind that
the horizontal oscillator, which is of
the blocking -oscillator type of circuit,
operates in such a manner that its free -

running frequency is always slightly
lower than the standard television

Fig. 4.

Resistance matching pad, coax -to balanced.

horizontal sync pulse frequency of 15,750 cps. This means that the incoming
sync pulses or signals always exert a
controlling force on the horizontal oscillator so as to increase its resultant
frequency up from its normal free -running point.
The discharge network upon which
the output of the horizontal oscillator
acts is connected in the plate circuit of

the 6SN7GT (V1Ta). From this network the resultant saw -tooth wave is
fed to a pair of 7A5 horizontal output
tubes, V,8-V1e, and then through a special horizontal sweep transformer and
control circuit to the horizontal magnetic deflection coils in the yoke on the
picture tube.
During the very short period of
time in which the horizontal sweep is
returning the electron beam to the left
side, or starting position, of the picture tube, the rate -of -change of current
in the horizontal sweep transformer is
very high. This rapid change in current is utilized in the primary auto transformer circuit to generate the
high voltage required for the second
anode of the picture tube. This high
voltage is rectified by a 1B3GT (V2o)
and applied to the picture tube anode
at approximately 10,000 volts.
To prevent regeneration or oscillation occurring in the horizontal sweep
output circuit, a 6W4GT diode damping tube (V.) is connected in the circuit so as to prevent any appreciable
oscillation from occurring.
The low -voltage power supply using
a pair of 6W4GTs (V22 and V.), provides plate voltage to all of the tubes in
the television receiver except the pic -
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ture tube. The various tubes in the receiver are connected between the +200
volt and -150 volt busses and ground
so as to constitute a voltage divider
system. This eliminates the need for a
high -wattage bleeder system, reduces
the total power consumption of the receiver and allows the use of a lighter weight power transformer. The manner in which the power supply distribution and division of potentials takes
place is illustrated in the voltage block
diagram, Fig. 3. The arrows in this
block diagram indicate the direction of
electron flow rather than the conventional positive current flow. It will be
remembered that electron flow is from
negative to positive, e.g., from cathode
to plate within a vacuum tube, and is
hence the reverse of the conventional
positive current flow.
Production Changes

Returning for a moment to the circuit diagram, Fig. 2, the diagram
shown applies to the A type chassis.
There are six other types, B, C, D, E,
F and G, indicated by a large block
letter within a square, rubber stamped
on the chassis.
The code D chassis carries the following revisions:
CO Resistors R42, Rah and R.. were
changed from 27 to 68 ohms,

watt 10%.
(2) Resistor R,1 was deleted and re-

placed with an rf choke L.
C15 was changed from
.25 to 10-mfd, 200 -volt electrolytic.
(4) Resistor R,.,B, 3.3 megohms, was
deleted.
(5) Resistor R,24 was changed from
1800 to 8200 ohms.
(6) Junction of C181 and R13, has been
returned to chassis ground instead
of to the -150 volt lead.
(7) Resistor R,,, was connected directly to pin 2 of V15e (plate)
instead of to the junction of R.
and R74.
(8) Alignment frequency of L14 was
changed from 35.9 to 32.9 mc.
(9) Alignment frequency of Leo was
changed from 33.1 to 35.7 mc.
(10) Alignment frequency of Lz, was
changed from 35.9 to 35.7 mc.
(11) Alignment frequency of Lea was
changed from 33.1 to 32.9 mc.
In the E chassis, a 'A -watt 27 -ohm
resistor has been connected to terminals
1 and 2 of the horizontal centering potentiometer and to the junction of terminal 1 of the vertical centering potentiometer, C,ßn and L.
In the F chassis, thirteen revisions
have been included :
A 6BG6G has been inserted in
place of two 7A5s (V,8 and V,a)
and is now V19.
A 4 -ampere fuse has been added
(Continued on page 40)

(3) Capacitor

Fig. 5. Overall response at video detector. At
(.4) appears the picture rf carrier point, 77.25
mc, and at (B) appears the sound rf carrier
point, 81.75 mc.

..

quality line of standard parts and
accessories ... for TV, FM and AM

. RCA's

T..-

Better because they're RCA -engineered
widely accepted because they're backed
the greatest name in radio and television ... these standard parts and accessories mean greater sales and service volume for
you throughout the year.
Now you can obtain all the major components

(A

required for television receiver repair or cona quality line of PM and field -coil
struction
speakers that meet practically all replacement
needs ... plus a profitable line of accessories for
FM, television, and phonograph modernization.
And you can get them all from one dependable
source of supply ... your local RCA Distributor.

...

ALWAYS KEEP IN TOUCH WITH YOUR RCA DISTRIBUTOR

RADIO CORPORATION of AMERICA
ELECTRONIC COMPONENTS

HARRISON, N. J.
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Rotary Switch 7" TV Model
THE FRONT END of a 22 -tube 7" TV
receiver featuring intercarrier sound,
switching via separate inductors controlled by movable iron cores and
a dual 6" speaker system appears on
the cover this month; National NCTV7. To facilitate study of the front
end, the complete circuit of the receiver is shown in Fig. 1.
The rf unit selects the desired signal, amplifies and converts the signal
to provide an output at the plate of
the mixer, consisting of heterodyned
picture and sound carrier frequencies,
for the twelve channels: For channels
2 to 6, the picture carrier is 37.3 mc
and the sound carrier is 32.8 mc; for
channels 7 to 13 the picture carrier is
34 mc, and the sound carrier 38.5 mc.
The input circuit of the 6AU6 rf
amplifier tube is designed for a 300 ohm balanced line. The input signal
is fed to the grid and cathode of the
tube. A center -tapped coil with an
iron core is connected to the antenna
terminals for coupling purposes on
channels two through six. On the
higher frequency channels, two small
air -wound coils are switched across
the center -tapped iron -core coil to
maintain the desired coupling. The
plate circuit of the rf tube is resonated
by an adjustable, brass core coil, in
series with a multi -tapped coil.
It is possible to apply agc to the
grid of the rf tube through a terminal
panel which is fitted with a link switch
to remove agc from the tube in fringe
areas etc., where an increase in sensitivity is desired. Coupling to the
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mixer grid is accomplished through
on channels 7 through
13; the coupling is inductive on the
lower channels.
The mixer circuit employs a 6AG5
pentode with grid leak bias. The grid
of the mixer is resonated in the same
manner as the plate circuit of the rf
amplifier tube.
The local oscillator employs a 6C4
triode in a modified ultra-audion circuit. B+ is fed to the plate of the
tube through a 2200 -ohm resistor, R,.
Each channel has a separate inductor
made adjustable by a movable iron
core. A variable capacitor connected
in the grid of the oscillator serves as
the fine tuning adjustment. The oscillator operates on the high side of the
picture carrier on channels 2 through 6
and on the low side of the picture
carrier on the higher frequency chana capacitor,

V. to keep the resistance in series with
the if plate and diode detector small,
and in the case of Vs to keep the impedance in the grid of V. small to prevent bias from developing on. this grid
by noise pulses which are of sufficient
amplitude to draw grid current. If
bias were produced, the gain would be
reduced for a time following each
noise pulse. Each noise pulse, which
modulates the carrier towards the
black level, is followed by a white
tail which would prove objectionable
on the picture. The agc voltage is applied to the grids of the first and
second if tubes.
The video detector is a conventional
diode. The input to the detector is
tapped down on Lu to obtain the
proper operating Q. The output of the
detector is fed through a series peaking choke, L., and a shunt peaking
choke, L26, to the input of the video
amplifier. In this manner a video response is obtained relatively flat to
3.5 mc.

nels.
IF

Automatic Gain Control

Amplifier and Video Detector

The intercarrier sound system used
in this model differs mainly from the
conventional system in that the het-

rodyning frequency which determines
the sound if frequency is the picture
carrier and the FM sound carrier is
not separated from the picture carrier
until just before the video signal is
applied to the picture tube. The inter carrier sound is relatively independent
of local oscillator tuning, because the
sound if is determined at the transmitter and not in the receiver. The system consists of three stages of symmetrical if amplifiers and four stagger -tuned circuits with two alignment
frequencies. Traps are not required
in this system, thereby greatly simplifying the alignment procedure.
The three if stages are similar for
the most part. Tuning is accomplished
by means of adjustable iron -core coils;
the alignment frequency of Li. and
L22 is 34.8 mc, of L. and L.,,, 36.9 mc.
By use of a symmetical curve in the if
band pass, the local oscillator is operated on the low side on the high -frequency channels to maintain oscillator
stability. The plate supply to if tubes,
V. and V., is shunt fed through rf
chokes. This is done in the case of

The automatic gain control circuit
utilizes one-half of a 6AL5. The agc
action in TV receivers is comparable
to that of avc in conventional receivers. In this model agc is applied to
the first two if tubes and the first rf
to keep the contrast of the picture
fairly constant with different signal
input levels. This permits the op (Continued on page 41)
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Fig. L

20

Complete circu, diagram of the NC-TV-7/NC-TV-7M.

(See ports lists on page 18.)
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AUTO RADIO and HYTRON go togee

" There will probably be a fine new Ford
"A Ford in ®. ,
radio receiver on th : ash. Chances are good this receiver will be equipHytron. For Hytron is a major supplier of Ford auto
ped with
hat is only natural. Hytron specializes in auto radio tubes
radio t
T and miniature. Close engineering co-operation with leaders
1
e Ford help make Hytron auto radio tubes leaders, too. 'Nuff said.
Hytron and auto radio go together.

tube

,

SPECIALISTS 1N RADIO RECEIVING TUBES SINCE 1921.

ROO

va ir9b?

IM0 E<ECZRORILCS CORP.

MAIN OFFICE: SALEM, MASSACHUSETTS
SERVICE, JANUARY, 1949
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Receiver Production Changes
First of a Series of Monthly Analyses of Production Changes in TV Receiver
Circuit and Mechanical Designs Based on Data Supplied By TV Set Manufacturers. In this Installment Appear Notes on a New String Tuning Drive
for the G. E. 810, Improving Audio 1F Selectivity and Brightness Control
and Removing Howl in 810; Adding AFC to the Motorola VT71; And
Substituting 6AU6s for 6AG5s in the Admiral 30A1.

G.

THE TUN

E.

810 Revisions

\

; CONTROL on the G.E.
810' TV mock has been changed from a
rubber pulley friction drive to string
drive, to eliminate a small amount of
backlash which resulted in critical tuning
adjustment on the high frequencies.
When making this change, it is
necessary to remove and discard the
rubber tuning control pulley, tuning drum
and knurled tuning control concentric
shaft ; Fig. 1.

Vertical Size Change
On late production models, the vertical
size potentiometer and R,03 were interposed to protect the rectifier circuit against
damage due to shorts in the vertical size
control. The red wire from the vertical size
control to the junction of C32 and
L20 should be connected from the same
side of the vertical size control to CO2.
The end of R108 connected to C33 should
be removed and connected to the junction
C52 and L20.
Audio IF Selectivity Improvement

To improve the selectivity of the audio
if channel on the G.E. 810 and 814 and,
increase the attenuation to the video if
signal and to vertical pulses which might
cause hum or noise, a transformer T21 has
been substituted for L6. The addition
of this transformer reduces the audio if
band width to approximately 300 kc.
(The catalog number for this transformer
is RTL-090.). To replace L5 with T2
it is necessary to remove coupling
capacitor Cog and coil L6. The primary
of T. should be connected between pin 5
of Vat and the load resistor R1p2. Terminal
1 of T.1 should be connected to R102. A
22

by DONALD PHILLIPS
bypass capacitor C,08 must be connected
from the junction of R,02 and terminal 1
of T21 to ground. Terminal 2 of T2,
should be connected to pin 5 of V22. Terminal 3 of T21 must be connected to
ground. Terminal 4 is connected to pin
1 of V,,.
This transformer mounts in the same
manner as L5 and is double tuned. Therefore, when tuning this stage, it is
necessary to adjust two iron cores of T2,
for maximum amplitude and symmetry
about the 21.8 marker.

Howl

in G.E. 810 814

It has been found in the 810 and 814
receivers that howl may be caused by one
or more of the three following reasons :
(1) A microphonic converter -oscillator
12AT7.
(2) The capacitor, Ca, located on the
head -end unit under the tuning
capacitor, may start vibrating.
(3) The metal guide ring on the rear
side of the oscillator wafer rotor
Fig. 1. How to make a tuning drive change in
the G. E. 810 TV receiver. The length of string
required for this cons ersion is 19%".

section or the textolite rotor in
the oscillator wafer of the channel switch may be loose.
A lead weight (RHX-014) is available
to mount over the 12AT7 to dampen out
mechanical vibration of the tube envelope
and the internal components of the tube.
To prevent the capacitor Ca from vibrating, a rubber block (RMM-081) may
be wedged between the edge of Ca and
the front apron of the head-end unit. To
facilitate the installation of this piece, it
is suggested that it be cut ino a V or
wedge shape so that the edge of Ca will
be held in the channel of the rubber
cushion.
Item 3 can be corrected by cementing the
textolite rotor to the shaft and the rotor
guide ring on the rear side of the oscillator wafer rotor to the textolite rotor
with Dekadhese Cement. Extreme caution should be observed when applying
this cement. The cement should only be
applied to the guide ring and the textolite
rotor. The cement should not touch the
fingers of electrical contact ring which
extends through the textolite rotor.
In these models, R. has been changed
from a 3300 -ohm 1 -watt unit to 3300-ohm
2-watts. It was found that this resistor
increased in value slightly, therefore
limiting the brightness obtainable on the
picture tube.
Adding AFC to Motorola VT712
IN ADDING AFC to the VT71, it is
necessary to change the functions of several tubes and to change one tube : V,,, a
12SN7, contains the horizontal sweep
oscillator as before and a diode replaces
the second clipper; V10, a 12SN7, now
contains both clippers
formerly a
;

'SERVICE; December, 1948.
'SERVICE; March, 1948.
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Bud Ward is an invalid paralyzed from
the neck down. He mastered radio and
repairs with his "voice"... by directing the
hands of an ex -Marine apprenticed to him

under the G-1 Bill. Though handicapped,
Bud Ward is known as a radio wizard
around Norwichtown and has built up a
mighty successful servicing business. "My
Rider Manuals are my bible of radio servicing," says Bud. "Having to use someone
else's hands to do my work, the clear and
concise sevice data is a 'must' with me."

Leading Servicemen from Coast -to -Coast

Build Better Business with

RIDER MANUALS
-

for all sets from 1930 to 1948 Volumes 1 to 18 are at
your Jobber's now. He also has Volume 1 of the Rider Television Manual.
A ready -reference

"l'Ve got the ONE, now
waiting for the TWO

idWard

Zlo

RIDER PA MANUAL
first industry -wide public address
equipment Manual incorporating the
amplifies production of 147 manufacturers from 1938 to 1194:E.
2024 Pages PLUS 'How It Works"
Book which explains theory of
various PA circuits and ,method of
rapidy locating faults. $ío;00
Including in7ex.

VOLUME

2

RIDER MANUALS

MANUALII

TELEVISIONBooks,
Separate
PLUS 2

' HOW

INDEX
WORKS" and
John

j

Order Now!

le
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The

INDEX

RIDER

o4e 'ad
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a
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to
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7V Manual
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don't
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wrong
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512E Schematics
solution
a quick
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to

problem.

Television Manual, Voulme
(plus How It Works and ind'e'x) $18.00
Volume XVIII
19:80
Volume XVII
16.50
Volume XVI
8.40
Volume XV
19:80
Volume XIV to VII
(each volume)
16.50
Volume VI
12.50
Abridged Manuals I to V
(one volume)
19.80
Record Changers ani
Recorders ................... _.
9.00
Master Index, Covering
Manuals, Vols. I to .XV.
1.50

eauSERVISSN'

A4

18

2036 Pages
It Works" PLUS Separate
Book and
Volumes XVI,
Cumulative
XVII, and
XVIII INDEX.
Both Books, Com
píete . .

Rider Manuals
Give You
GREATEST
nd

COVERAGE
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in 25,830

AUTHORIZEDndFM.

ing techniques FACTORY -FACTS
direct from
the

9$D
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pages.
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Works"
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'Handow
mechanical
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RIDER MANUALS
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less
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o penny
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F. RIDER, PUBLISHER,

Inc.

480 Canal Street, New York 13, N. Y.
Exhort Agent: Rocke International Corp., 13
Cable, ARLAB.

E.

40th St., N.Y.C.

NOTE: The Mallory Radio Service Encyclopedia, 6th edition, makes reference to only one source of radio receiver schematics-Rider Manuals.
ANOTHER NOTE: The C -D Capacitor Manual for Radio Servicing, 1948 edition No. 4, makes reference to only one source of receiver schematics-Rider Manuals.

SERVICE, JANUARY,

www.americanradiohistory.com

1949

23

across Riio, 39,000 ohms (from pin 1,

Vii.)

AFC Circuit
50

fa

dñ
Itenfe

NBQf

=1

I

9++

ot000
o

2o21rea

390000..4s

w°..s:

6900

L
.5 trie

13° O
.01d5

ep

f

IE---

(36) Add 6,800 ohms and 50 mmfd (use
Coo which was removed) in series from
pin 2, Vu, to terminal 1 on terminal
strip south of Vu. This terminal 1
already has one of the blocking oscillator leads attached to it.
(37) Add 220,000 ohms, 2 watts, from horizontal size arm to pin 1, Vu.
(38) Replace Cee, .05, in the high voltage
oscillator stage with a 10 mfd, 350 v.
(39) Replace Casa, 900 mmfd, with 680
mmfd.
(40) Replace VT, 6SQ7, with a 6SN7.

alo,

Audio Circuit

Admiral 30A74 Revisions

Tube substitution: The 6AG5s have
been used for Vasa and
in the 30A1
models. Future production will use
6AU6s as a substitute. Due to differences
in interelectrode capacities, video if transformers
must be changed
and
when the 6AU6s are used. (When
6AU6s are used for
and V., Tao1
will be part number 72A81 and
will
be part number 72A82. Connections to
the substitute transformers are identical
to those used with transformers 72B40
and 72B41, used with 6AG5s).

V.

I

Map

T.

T.

V.

Fig.

2.

Circuits developed to provide aje for the Motorola VT71 TV receiver.
changes required are also shown in this figure.

6SQ7, has been changed in production to
a 12SN7 and contains the first audio
amplifier and the vertical sweep oscillator. In adding afc to existing receivers,
however, a 6SN7 is used in place of the
6SQ7 in the V, socket. This simplifies
the filament circuit change considerably.

Physical Layout Changes

Except for the filament circuit, the addition is identical electrically with current production. However, there is a
considerable difference in the physical
layout of the components made to simplify
the change.

Procedure
(1) Clip out lead grounding pin 1, Vi; remove couplate (printed circuit) entirely.
(2) Move Ciao, .005 from pin 2 to pin 1,
VT; add another .005 in parallel or use
a .01 in place of Ciao,

ROO, 4.7 meg from pin
to pin 1, Vs.
(4) Clip out jumper between pins 3, 4 and

(3) Move one end of
2

(5)

(6)

(7)
(8)
(9)

(10)

(11)
(12)

24

5, VT, and put jumper between pins 3
and 6, Vr.
Remove Cass, 1000, from terminal strip
westa of VT and connect it between pin
3, Vi, and the same terminal on the
strip east of V7 to which Ciso, .01, and
the shielded green lead are attached.
Add 220,000 -ohm unit between pin 2.
Vi, and junction of Rau, 220,000 ohms
and C-41, .05.
Add 220,000 -ohms between pin 5, Vis,
and
on strip east of VT.
Add .005 between pin 2, VT and pin 5,
Vis.
Clip out white lead from pin 6 of the
ballast tube to the selenuim rectifier
(B-); this is the only filament change
required.
Unsolder all leads going to pins 2,
3, 4, 5 and 6, Vio. Remove entirely
blue lead going to pin 2.
Clip red lead (B+) from pin 6, Vu,
and solder it to pin 6, Vao.
Unsolder all leads going to pins 4,
5 and 6, Vii. Remove completely from
circuit, .05 from pin 4, 1 meg from
pin 6, 10,000 ohms from pins 4 and 6,
50 mmfd from pins 5 and 1, 6800 from
pin 5 and 3900 ohms from pin 2.

B-

The audio circuit

(13) Add 10,000 ohms from pin
Vio.

4

T.

to pin 6,

(14) Add 1 meg from pin 2 to pin 6, Vio.
(15) Add .05 mfd. from pin 2 to pin 4 (lay
it next to chassis southwest of Vio,
use spaghetti on leads.
(16) Move two white leads (B-) which
were on pin 6 to pin 3, Vio.
(17) Add terminal strip (one grounded, two
insulated terminals), bolting or riveting
through hole southeast of Vio.
(18) Run lead from pin 5 VT, across chassis
to terminal 1 (southernmost) on strip
just put in.
(19) Add blue lead from Ru, 3.3 meg, on
strip south of Vs to same point (terminal 1).
(20) Run lead from pin 4, VT, across chassis to terminal 2 (northernmost) of
strip just installed.
(21) Tie Cu, 1 mfd from vertical hold
control to terminal 1 of same strip.
(22) Tie C141, Ciao and Rn4 (.001, 250, and
3.3 megohms respectively) to terminal
2 of same strip.
(23) Replace Car, .01, with .03 (runs from
horizontal hold control).
(24) Construct and install sub -assembly:
(100 mmfd, pins 1 to 3, 15,000 -ohm pins
2 to 4, transformer red lead to pin 4,
other lead from same end to pin 3,
green lead to pin 1, other lead to pin 2.
Mount with bolt or rivet on north side
of strip through easternmost of the two
holes north of Vu. Terminal 1 goes
on the west terminal 4 on the east.
(25) Connect lead from pin 4, sub-assembly,
to pins 4 and 5, Vu.
(26) Connect lead from pin 3, sub -assembly,
B -H- on horizontal size pot.
(27) Connect lead from pin 2, sub-assembly,
to junction of Rua, Rno and Cut.
(28) Connect loose ends of Coi, .01, and
Coe, .01, to pin 3, V1o.
(29) Connect R44, 47,000 ohms, to pin 5,

Vio.

(30) Put Rut, 6,800 ohms, between pin 5,
Vio, and pin 1 sub -assembly.
(31) Add 3,300 ohms from pin 3 to pin 6,
Vii.
(32) Add 200 mmfd from pin 6, Vu, to any
convenient
point (e.g. pin 3, Vs.)
(33) Add .5 (200 v) from pin 2, sub-assembly, to open lug (terminal 2) on terminal strip south of Vii. Put capacitor
close to chassis in open area east of

B-

Vu.

(34) Add 4,700 ohms from pin 3, Vu, to terminal 2 of strip mentioned in step 33.
(35) Add 6,800 ohms and 200 mmfd in series
3Locations are specified by points of the coin
pass using this convention; with the chassis upside down, the front panel controls are north,
the hold controls, etc., are south, the selenium
rectifiers are west, etc.
'SERVICE; October, 1948.
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Chassis Code Changes

When 6AU6s are used for

V. and V.

in place of 6AG5s,- the chassis will be

identified by E after the chassis type
number. For example, such a chassis
would be marked 30A1S-E.

Pulling at Top of Picture

In the Admiral 30A1 receivers, pulling
at the top of the picture may show up in
some models across the top of the picture
extending approximately 1" down from
the top of the picture. It can be noticed
when there are vertical lines running to
the top of the picture or pattern. These
lines will pull to the right or left for a
distance of 1" from the top of the picture.

Trouble in Vertical Sync

This trouble is caused by a portion of
the vertical synchronization pulses riding
through the horizontal sync discriminator
circuit and upsetting the horizontal oscillator momentarily. As the vertical sync
pulses occur 60 times per second this out
of phase condition would exist immediately after the vertical blanking pulses and
therefore show up in the top portion of
the picture only. The low -frequency response of the horizontal sync discriminator can be reduced to overcome this
problem. It is recommended that resistors
R413 and R414 be changed from 470,000
ohms each to 180,000 ohms each. It will
then be necessary to readjust the horizontal oscillator.
This change is being made in production at present.

Your Raytheon Tube Distributor
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Why RAYTHEON Tubes

-

This RA THEON SURETY BOND is
the best evidence you can give your
customer that you stand out from the
crowd w n it comes to the quality and
reliabilit of radio service. It's an iron clad 90 ay BONDED guarantee on
your lab and parts backed by a nation ally kno n insurance company with
assets of ose to a hundred million dollars!

Raytheon pays for this Bond
The Ra}, heon Tube Distributor in your
area. has it ready for you-if you can
et in touch with him at once
and star getting the cream of the business in our locality.
qualify.

produced by one of the
1. Good tubes
oldest and soundest manufacturers in the
industry-with an unsurpassed reputation
for engineering achievement in electronics,
and with the most advanced methods and
equipment for quality control.

Why RAYTHEON Bantal Tubes

-

Raytheon Tube
2. Best Distributors
distributors are carefully chosen. You'll
recognize the one nearest you as one of the
best parts distributors in town. He has to
be, as sponsor of the Raytheon Bonded
Dealer Program.
Raytheon
3. Consistently advertised
national advertising and point -of-sale
display material constantly reminds your
customers and prospects of the value of
the Raytheon name on every tube.
From the big4. Universally accepted
gest Magnetrons to the tiniest hearing aid
tubes Raytheon stands for quality.
Raytheon tubes are instantly accepted as
the finest that can be had.

-

-

The new Raytheon Banta! Tube simplifies
your tube stock while it gives you a better
rugged eight pillar contube to sell
struction, completely shielded internally
means superiori:y in performance.
Eight fast-moving Bantals replace sixteen
equivalent GT and metal types.
Always ask for Raytheon Bantals

-

RAYTHEON MANUFACTURING COMPANY

RAYTHEON

RADIO RECEIVING TUBE DIVISION
ANGELES,
NEWTON, MASSACHUSETTS CHICAGO, ILLINOISLOS

RADIO RECEIVING TUBES

SUBMINIATURE TUBES

SPECIAL PURPOSE TUBES

MICROWAVE TUBES
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Scruici#qjflclps
Variable Reluctance Preamp Equalization

Preamp-Equalization*

by

To PERMIT the use of the variable reluctance type pickup' with the phono
systems of normal receivers and audio
amplifiers, it is necessary to employ a
pream-equalizer.2 Equalization provided in the dual-purpose unit affords
the best compromise between record
noise and high -frequency response and
low -frequency response and rumble due
to off -center recordings or turntables.
Magnetic reproducers operate on a
velocity basis; that is, the output voltage is proportional to the velocity of
the stylus movement when tracing a
record groove. Present day recordings are made with a characteristic
as shown in Fig. 1. This is an average curve and varies from manufacturer to manufacturer, no standards having been set for the industry. The
frequency at which the low end of the
curve starts to drop varies from 300 to
500 cycles depending upon the manufacturer, and the point at which the
high -frequency end of the curve starts
to rise ranges in the region of 1000 to
2000 cycles, although here too the ex Fig. 2.

'From notes prepared

by N. S. Cromwell.

G. E.
0G. E. RPX-010.
2G.

E. SPX -001.

0104
R

80 - Odv
I

i

Rn0 .02 Mfd

07

33,000 Ohms

68000 -,Klos
0105A

act frequency and the amount of rise
vary with the manufacturer. Some of
the available recordings do not have
the high -frequency increase at all.
Generally these are the older recordings which have been re-released.
Fig. 1 also represents the output
voltage of an ideal magnetic device
reproducing the average present day
recordings. The output below the low frequency cross -over point falls off
6 db/octave, the output above the high frequency cross over point rises 0-6
db/octave. Thus it can be seen that
equalization of the cartridge output is
necessary to provide satisfactory reproduction.
It has been found that full equalization of the low -frequency portion of
the curve is not desirable, since there
are heavy low -frequency elements present in the reproduction due to imperfections in the turntable and motor

Schematic of Preamp equalizer; G.E. SPX -001

8t

Ohms

M. RANDOLPH

P.
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bearings, and to eccentricities and
rough spots in the recording. These
low -frequency elements are composed
of extremely high -signal levels and
will overload the amplifier and loudspeaker unless care is taken to provide
low -frequency attenuation. To provide
a means of reducing these objectionable low-frequency elements, the low frequency compensation in the variable-reluctance preamp-equalizer has
been designed to have a 3 db/octave
rise rather than the full 6 db. This
provides satisfactory bass response for
all but very few applications and effectively reduces the low -frequency
rumbles. The 50 -cycle response with
the equalization provided is down
about 8 db from the theoretically perfect response which would be achieved
by the use of 6 db/octave equalization.
This is not serious, since bass equalization must be provided in the main
amplifier to compensate for the low frequency characteristic of the human
ear. The degree of compensation required depends upon the volume at
which the sound is being reproduced,
and is of the order of 25 to 30 db at
normal room listening level. It can
be seen that the 8 db is of minor importance as compared to the 25 to 30
db loss in the ear. The shape of the
curve of the preamplifier response
characteristic, however, is such that
the extreme low frequencies, below the
useful limit, are considerably attenuated and the rumble frequencies reduced. (Lf compensation is provided
by R,, , Rio., and C103. )
If required, the low -frequency response can be maintained ±2db from
(Continued on page 47)
Fig.

1.

Velocity characteristic of average present
day recordings.

G -E VARIABLE RELUCTANCE CARTRIDGE
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the sales and perform-in one small unit-all
G -E Variable Reluctance

advantages of the
tridge plus this additional consumer economy
ure-the Replaceable Stylus.
Negligible needle scratch and needle talk, minimám record wear, wide frequency response, freefrom resonance peaks, realistic reproduction
d
hese are maintained at all times, simply, easily,
e nomically with the Replaceable Stylus.
o more changing of the entire cartridge means
frequent replacement of stylus by the consumre
m
e because he can do it himself so easily.
our simple steps-and presto! The worn stylus is
is
r laced and maximum high quality performance
listener.
.tored for the critical
ote, too, these additional features:
a

C
fe

-

11

11

Simply remove cartridge from
tone arm.

clip or wire to force
2 styluspaper
out of the cartridge.
Use

...

...

imone-third smaller
New notched design
to
adaptable
generally
more
proved shape . . .
various tone arms.
More clearance for record changers.
Higher lateral compliance for more faithful tracking.
More economical for the customer-more sales for
the dealer.
Cartridges available for LP records with 1 mil
stylus; for conventional records with 3 mil stylus.

For complete information on the new Variable
eluctance Cartridge write: General Electric Comny, Electronics Park, Syracuse, New York.

ca/lu/pu?

Insert new stylus into cartridge
ov with fingers.

i¡j Press firmly into position with

v

thumb nail.

Cf'll 74IlCe

GENERAL

ELECTRIC
178-111
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HERE IT

IS

-

THE FIRST PRACTICAL BOOK
ON THE INSTALLING OF

TV...

TV

and FM RECEIVER ANTENNAS

FM ANTENNA

INSTALLATION
OVER 100 PAGES OF PROFUSELY

by IRA KAMEN
and LEWIS WINNER

DIAGRAMMED, PRACTICAL,
UP-TO-THE-MINUTE
INFORMATION COVERING

-

Antenna Tools

...

(Basic Tools Required
Application of the Correct
Tools for Specific Types of Installations, Involving Flattop Roofs, Slate Roofs, Tile Roofs, Chimneys, Etc.)

The TV Antenna Installation Problem
(Fundamentals of All TV Installations . . . Judging
Specific Application Features of the Various Types of
Antennas Which Can Be Used for TV Work
Solving
Reflection Problems
Improving Signal-to -Noise
Ratio.)

...

Solving the Problems of 12 -Channel Reception

TV Interference
(Analysis of Nine Sources of Interference and Solutions
Which Have Proved Effective.)

Fringe Reception
(Selecting and Installing Antennas for Maximum Reception in Areas Over 45 Miles From Stations.)

TV Master Antenna Systems
(Typical Multiple Dwelling Antenna Systems for Simultaneous Operation of Many Receivers From a Single
Antenna Array and Amplifier Setup.)

(Factors With Which Service Men Must Be Familiar to
Accurately Install Antennas For Full-Band Coverage .. .
Typical Problems Analyzed.)

FM Antennas
(Analysis of Practical FM Antennas
Antenna for Rural and Urban Jobs.)

High Frequency TV Antenna Installations

The Business of TV Antenna Installations

(Antennas and Installation Procedures Which Afford Best
Results. Solving Major Installation Problems Involving
Tuned Indoor and Outdoor Antennas. Application
of
Stub Filters.)

... Selecting Proper

(How to Conduct Successfully TV Installation and Service Work Today
Proper Use of Correct Types of
Installation and Servicing Agreements and Warranties.)

...

TV Antenna Tricks of the Trade

(Indexed for Quick Reference)
BRYAN DAVIS PUBLISHING CO., INC., Book Dept.
52 Vanderbilt Avenue, New York 17, N. Y.

...

Send me a copy of TV
FM Antenna Installation, postpaid, for which am enclosing $2.00.
I

first edition, now going
to press, is limited in quantity.
The

Order Your Copy NOW!

NAME

ADDRESS

Price $2 Post Paid

CITY AND STATE

28

SERVICE, JANUARY, 1949

www.americanradiohistory.com

:1ru.J4M.ls:t

.

Ri.-.}t'l f

.r
n.,M

t

s- ....X.

rt
4431.

,

1._._"_

,b

,
:.'.

t

.,

vr.e'.+r

y......a..:.

.

.L.__.

`Er

#r
.

:

.

_

.

..

,.
p,4101.

a

:.

11,400

pg

.

t>

~-

Jimplis

No

SIMPLI-FLEX means just what it says! SIMple to install
FLEXible for any requirement! Its design allows it
to be built up from the basic dipole to multiple stacked
all -channel arrays by the addition of reflector kits and
additional arrays as required when more stations get
on the air.

Here is the most successful ... the best engineered antenna line
in the field! The Radiart line of antennas is GUARANTEED to
produce the ultimate in television and FM reception ... covering
all 12 channels! Radiart Simpli-Flex antennas get the picture
for TROUBLE FREE
where others fail
so install RADIART
INSTALLATION!
AND
LESS
COSTLY
SPEEDY

...

^...

f"-y..^`t

_

.

.

'h'+
10.,4V.,.x

4"..1..1.4.;

...

1.

...

puzzles"

with

Radiart's

-

High strength, well engineered design of
more than ample safety factor, with simple,
sturdy oll aluminum castings, elements, and
heat -treated support masts for PERMANENT

installations.

-

...

...

"assembly

"SIMPLI-FLEX" design. No degree in engiineering or truck -load of tools needed
absolutely no loose hardware. One minute
assembly, one mon installation!

"WEATHER SHIELD" polystyrene terminal
block encloses lead-in connections and proKeeps
tects from all weather conditions!
electrical performance at maximum.

IT'S RIGHT WHEN IT'S RADIART

THE RADZART CORPORATION
CLEVELAND 2, OHIO
MANUFACTURERS OF THE FAMOUS RED SEAL VIBRATORS

EXPORT...

SCHEEL

INTERNATIONAL... CHICAGO

18, ILLINOIS
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PHONO

MOTOR

100 mmfd

[00 P

6A7

DIATOR

47,000

h

Olympic TV Duplicator Circuit ... The Hallicrafters T -61/T-67 Push -Button
TV Model
Farnsworth CV 260 Differentiation and Horizontal Control

...

System.
Tv DUPLICATORS, which are becoming
increasingly popular in the home as
well as hotel, contain many interesting circuit innovations. In one type,
the Olympic RTU-3, shown in Fig. 1,
there are 10 tubes including the rec-

tifiers and picture tube: Video amplifier which is flat to 4 mc, dc restorer,
vertical and horizontal blocking oscillators, vertical and horizontal output,
synchronization amplifiers and clippers,
Fig. 1.

power supplies for high and low voltage supply, and audio amplifier.
The signal to acutate the duplicator
unit is obtained from the video and
audio output stages of the television
receiver. These signals are fed from

The Olympic RTU-3 duplicator.
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the rece.vcr to the duplicator unit by
a special coax cable consisting of
RG62/L and a single insulated conductor. The video connection to the
television receiver is made at the video
output tube. This is the last tube in
the video amplifier circuit, feeding the
grid of the picture tube. Most manufacturers return the cathode of this
tube either directly to ground, or to
ground through a resistor, or a resistor -capacitor combination. This connection to the cathode of the tube
must be opened and a coax cable inserted, the cathode return being completed through a 92-ohm resistor
contained at the duplicator unit.
This return serves a dual purpose:
It is the cathode bias return for the
video tube and it is the terminating
resistor for the coaxial cable. It is
for this reason that the resistor used
must be 92 ohms to match the surge
impedance of the RG62/U coaxial
cable used. Any different value will
be a serious mismatch and will impair
the quality of the picture. The 92 -ohm
resistor is supplied with the duplicator
and is contained in a removable 4 prong p.ug.
Wher more than one duplicator is
used, the plug containing the terminating resistor must be removed and
an extension cable inserted in its place.
Care must be taken, however, that the
last unit in the chain must retain the
plug with the 92-ohm resistor in its
place.
In making the audio connection, a
series combination of a 10 -000-ohm resistor and a 1,500 -ohm resistor is
shunted across the primary of the output transformer. From the junction
point of these two resistors a coupling
capacitor of not less than .01 mfd/600
wv is connected, with a single insulated wire from the adapter cable
connected to this capacitor.
Where the TV set does not have
the cathode of the video output tube
returned to ground or chassis but to
a point negative with respect to chassis, the shield of the RG62/U coax
must be connected to this point and
not to ground. Care must be taken not
to permit the shield to touch the chassis anywhere in the set. Otherwise
the negative bias, which may be used
throughout the set will be shorted out.
The center conductor must be connected to the cathode and any resistor
shunting the center conductor and
shield must of course be eliminated.
The duplicator can be used with
many types of TV sets, such as the
Admiral 30A15, 30A16; Andrea CVJ12, T-VJ12; Belmont 22AZ21,

Here's your PORTABLE oscillograph for
RADIO and TELEVISION SERVICING...

Du MONT
Type 164-E
RUGGED!
LOW COST!
Weighs only 20 lbs!
Does a complete servicing

job!

The Type 164-E is a rugged, lowcost, light -weight cathode-ray os-

TYPICAL USES
Signal tracing.

Correcting power -supply
ripple.

Detecting microphonic
tubes.
Replacing
formers.

output

trans-

Aligning video amplifiers.
Trouble -shooting sync and
sweep circuits of television
receivers.

OTHER FEATURES
Vertical amplifier response
at full gain within 20%,
from 5 cps to 100 kc.

Identical amplifiers for vertical and horizontal deflection.

Recurrent sweep from
to 30,000 cps.

15

Return trace blanking.
Sine wave test-signal output.

$127.20
CAT. NO.
1064-A

cillograph capable of doing a
complete radio and television job.
Even though its price is low, nothing has been sacrificed in the way
of quality in building this instrument for you.
In the design of the Type 164-E,
emphasis has been placed on combining simplicity and portability
with utility. Those are the things

that are important to you.
And please remember too, the
Type 164-E is a time -tested, proven
oscillograph. This popular oscillograph, now in such general use
among servicemen, has stood the
test of many years' usage.
So when you buy your oscillograph for better servicing, if it's a
Type 164-E you can be sure it's of

the best.

0
ALLEN B. DU MONT LABORATORIES, INC., PASSAIC, N. J.
CABLE ADDRESS: ALBEEDU, NEW YORK, N. Y., U. S. A.

(Continued on page 32)
SERVICE, JANUARY, 1949

www.americanradiohistory.com

31

ere

.0111.11

124

J

Wiü

i-

I

"`1
J

Fig. 2.

22AX22; Emerson 545 ; Fada 799 ;
RCA 630TS, 648TPK, 641TV, 830TS ;
Garod, 3912TVFMP; DeWald BT100,
etc.

Hallicrafters

T -61/T-67

IN FIG. 2 appears the latest version
of the Hallicrafter's push-button 10"
model, T -61/T-67, using twenty-one
tubes.

This model has an intercarrier
sound if of 4.5 mc, picture carrier of
26.25 and sound carrier of 21.75 mc.
The second anode potential is
approx. 9,000 y. Improper operation
of the horizontal sweep circuit or circuit faults in the high voltage filter
generally accounts for an abnormal
anode potential. If the anode potential
is low, the horizontal drive adjustment must be checked. This can be
done in two steps:
(1) Connect a 50-megohm resistor
string in series with a 200 microampere meter. Connect the free meter
terminal to the chassis and the high
side of the resistor string to the anode
cap of the picture tube. The connection
to the anode cap may be made with
a fine wire slipped under the connector.
Make up the resistor string with 10megohm one or two watt resistors to
32

Circuit of the Hallicrafters
T-67 TV chassis.

T-61 and

provide a safety factor for voltage
breakdown. If the 10-megohm resistors are used, a total of five will be
required to obtain the 50 megohms.
The setup should be self-supporting
and adequate clearance being achieved
between the resistor string and chassis parts to prevent high voltage breakdown.

(2) Turn on the receiver and set
the brightness and contrast controls
at minimum. The microammeter will
read approx. 180 microamperes of
9,000 v at the anode. The anode potential is measured in this manner
(contrast and brightness controls at
minimum, meter current approx. 200
microamperes) to simulate the picture tube load on the high voltage power
supply.
Due to a broad frequency response of
the if amplifier, it is necessary to use a
24.5 -mc signal generator or oscillator
(unmodulated) as a beat frequency
Dscillator to locate the center frequency
of the if amplifier response for the
correct local oscillator adjustment.
This b f o generator should be loosely
coupled by means of a wire from the
generator output placed in close proxinity to the 6AL5 video detector.

The high frequency signal genera-
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tor output should be connected to the
receiver's antenna transmission line
through two 150 -ohm carbon resistors.
one connected in each conductor of
the transmission line. Then an electronic voltmeter should be connected
across a 5600 -ohm resistor in the plate
circuit of the 6AL5.

Farnsworth GV-260

differentiation and horizontal control circuit of the Farnsworth GV-260, last month, we found
that the reactance of the cathode coupling capacitor was considerably
higher than the 10-ohm cathode resistor through which the oscillator currents flow. Therefore, the current leads
the voltage by almost 90°. Potential
and current associated with a resistor
being always in phase, the potential
injected into the cathode is essentially
90° ahead of the potential at the grid
of the oscillator. This injected potential appears at the plate of the reactance tube in like phase-leading-and
is injected into the oscillator. This is
the same phase difference that would
be expected from an inductatnce-the
potential leading the current. Therefore, the reactance tube and associated
circuit appears to the oscillator be an
inductance, and frequency shift is had
TRACING THE

even as though an inductance were
attached across the oscillator coil.
Direct poential upon the grid of the
reactance be determines the amount
of amplica n within the tube. Highly
negative
plification is reducedand the amount of out-of -phase potential is rec!uLed. Thus it appears to the
oscillator -hat the size of our hypothetical incuctance varies.
This iir-ect-control potential must
be a fuiction of the oscillator frequency, to that as the frequency tends
to deviate from its correct value a
change in cntrol potential will restore
correct frequency through the action
of the reactance tube.
In this odel magnetically coupled
to the oscil ator winding of the transformer is discriminator circuit quite
similar to he detection circuit of an
FM recei r. The sync pulses, along
with the ' cal oscillator pulses from
the 6K6, a injected into the discriminator. T erein, comparison is made
between t e two frequencies and a
direct con rol potential is derived.
Frequency 's maintained constant, detemporary bursts of inspite sudd
terference, because of the long time
constant in the control -voltage circuit.
Differentiation of the pulses from
the local oscillator is obtained by a
390-mmfrl capacitor and 6,800 -ohm
resistor, i_ ection being to a clipper
tube, one- alf section of a 6SN7.
Plate curr nt flows only during the
positive
rtions of the incoming
pulses bec se the grid is quite highly
negative. Some negative potential is
from the thode resistor; more due to
grid curr t flowing through the 6,800 ohm reses r. This assures that, should
the pul.ae amplitude change over a
period of ime, still only the positive
of the svn pulse will pass.

REPLACEMENT STYLUS

Two step, fo lowed in exchanging the stylus of a
variable relu tance phono cartridge. Top view
shows how
e stylus can be pushed out with
paper c+ip; bottom view shows how a new one
car h, inserted. (Courtesy G.S.)
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... yet cost
you not one
cent extra!
SPRAGUE
Types

I

PTUBULAL

RC

CAPAECITDORS

TM and MB
(1600 Volts)

(600 Volts)

Take a look at Sprague Type TM and MB Phenolic Molded
Tubular Capacitors! See how their sturdy phenolic jackets offer
complete protection against moisture, vibration and heat-the
three factors that cause 9 out of 10 failures in ordinary wax tubulars. Then try Sprague TM's and MB's on your toughest jobs-and
you'll quickly understand why these little units represent the
greatest capacitor development in modern radio servicing history!
Sprague TM's and MB's are a "must" for auto radio, aircraft
radio and television applications. And because they cost exactly
the same as ordinary wax cardboard tubulars, wise servicemen
use them exclusively for all service replacements. There are no
service complaints, no dissatisfied customers when you
use Sprague TM's and MB's.
Get the genuine article! Be sure and ask for Sprague
TM's and MB's by name!

SPRAGUE PRODUCTS COMPANY
North Adams

JOBBING DISTRIBUTING

Massachusetts

ORGANIZATION FOR PRODUCTS

OF

THE

SPRAGUE ELECTRIC COMPANY
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TEN YEARS AGO

From the Association News Page of
SERVICE, January, 1939
LUND, of Clough Brengle, delivered a talk on Dynamic Testing of
Receivers before the Alton, Ill. Chapter of RSA.... Glenn Browning was
guest speaker at the Boston, Mass.
Chapter and discussed servicing with
the 'scope and the vacuum -tube voltmeter. He explained alignment, avc,
afc, checking of circuits and finding
distortion, and alignment of remote
circuits. . . . Walter Kensworth of
RCA Institutes, Chicago, spoke on
TV before the Chicago Chapter. At
the annual election Ray Manson was
reelected president, and Robert L.
Storey was renamed secretary. Harold
Cunningham was elected vice president and O. S. Dawson, treasurer.
TV was described as a forthcoming major industry at several chapter
meetings. The Danville group declared that they . . . "should be constantly on the alert for TV developments in spite of the fact that it was
believed that television would not
reach their community for some time."
And the Houston Chapter indicated
its TV interest by setting up several
sources. . . . A. G. Mohaupt of the
Radio Training Association covered
.-llignment Procedure Under Dynamic
Testing before the Detroit Chapter.
The 1939 Lansing Chapter elected
four to the board of directors for a
two-year term Ed Bloom, L. W.
Aubil, J. H. Howe and Max Huntoon. E. J. Budd, C. Kachelski, H.
Carlisle and R. Bell were elected to
one-year terms.... Over 900 Service
Men attended a meeting of the Metropolitan New York Chapter to listen to
John F. Rider explain and demonstrate the Rider Chanalyst.... Charles
W. Fox was elected president of the
Dick Harris
St. Paul chapter. . .
was named president of the Steubenville, Ohio, Chapter. Paul Wright
became vice president; Walter Stephanovich, treasurer, and Leonard
Roberts, Jr., secretary. . . . George
Connors of Sylvania addressed the
New Hampshire Chapter on the servicing of ten -dollar midgets at a profit.

Russ

ARTA-ARSD

the Akron Radio Technicians Association and the Associated
Radio Service Dealers of Columbus,
Ohio, met recently at a dinner in the
Columbus Athletic Club to discuss the
formation of a State Federation.
Members of the Akron group who
attended the meeting were : D. C.
Bruner, secretary; George Phillips,
president; C. Kehree, treasurer; Jake
Mintz and Cecil King. ARSD of
Columbus was represented by Al Ray,
president; William Hetrick, treasurer;
Charles Hildreth, secretary; John
Graham, editor of ARSD News and
Fred Colton, chairman of the technical
committee. Paul H: Wendel of Howard W. Sams & Co., and A. C. W.
Saunders, Sams' television lecturer,
were also at the meeting.
After the dinner the entire group
attended a television lecture by
Saunders in the main auditorium of
the Central High School, Columbus.
This was the twenty-seventh Saunders
lecture in the Fall series arranged by
Howard W. Sams and was sponsored
by Hughes -Peters, Inc.; Thompson
Radio Supplies Whitehead Radio Co.,
and ARSD.
THE ARSD News reports that Bert
Charles of WVKO was a recent guest.
He outlined the activity of their new
FM station, and offered ARSD free
time, which was accepted. As a result,
15 -minute
ARSD programs were
scheduled over WVKO.
OFFICERS of

;

Gregg, Young and Jones from the
State Welfare Dept. appeared at a
subsequent meeting and discussed The
Blind in Radio Service Work.
According to ARSD, the Columbus
telephone directory yellow -page section lists thirteen out. of total of
eighteen Service Shops with the
ARSD symbol.
The ARSD technical committee
plans to use a wire recorder with slides
at their TV lectures to simplify presentation.
RTG, Rochester, N. Y.

THE RADIO
ROCHESTER

TECHNICIANS GUILD

OF

presented their annual
annual Christmas party at the Potter
House, Fairport, N. Y.
At a December meeting Sam Sheer
of Philco Corp., spoke on Merchandising Service, under the joint sponsorship of the R. T. G. and Beaucaire,
Inc. Philco made the attendance to the
meeting more attractive, by offering
Philco test equipment, etc., as door
prizes.
ART, British Columbia, Canada

THE ASSOCIATED RADIO TECHNICIANS

held their annual convention at
Stanley Park, and listened to talks by
\Vilfred Wheatcroft, on operating and
servicing movie projectors, Garth
Pither, RCA Victor, who explained
the magic monitor, a device for re OF B. C.

...

...

:

.

At a recent association TV lecture by Al Saunders in the Sterling Hotel, Wilkes-Barre, Pa.: Joseph
Czapracki, treasurer, Radio Service Association of Luzerne County, Pa.; Saunders; Milan Krupa,
president, and Marino Ruggere, secretary of the Luzerne County association. (Courtesy Paul
Wendell, Howard W. Sams)

ducing surface noise on records; Jack
Gray of C.G.E. who spoke on the FM
system of the Ontario Provincial Police, and how they control their 250
mobile units and 30 stations ; and
Nick Foster, Superintendent of Seattle
Technical school, who explained TV
servicing.
34
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FM

Tuners

(Continued from page 11)

and increased efficiency and circuit stability. A high Q is made possible by
the high L/C ratio and the absence
of distributed capacitance. Absence of
lumped capacities is also responsible
for a high order of efficiency and overall circuit stability. Since a variable
inductance exhibits much less minimum capacity than a variable capacitor, a much wider range of frequencies
may be covered without the use of
switching.
Systems employing continuouslyvariable inductance have several advantages. All losses due to resistance
and distributed capacity in switch contacts and leads are eliminated, and
microp Ionics and mechanical operation are reduced to a minimum. Since
mechanical operation is minimized,
longer, more trouble -free operating
life can be expected.
In one tuner' using the continuous
variable method the entire range of
FM and TV frequencies is covered
The
in one complete operation.
tuner consists of three separate variable inductance units ganged on a
rotatable ceramic and brass shaft. As
the unit is tuned, a sliding shorting
bar (or trolley) varies the effective
inductance and progressively shorts
out the unused turns. This permits
the inductance and distributed capacity
effects to be minimized and allows a
much higher operating frequency than
would otherwise be possible. A converter developed by Mallory and employing the Inductuner is shown in
Fig. 6.
Inductance tuning can be accomplished in several other ways. One
is through use of modified long -lines,'
with straight transmission lines
apart. Two sets of
long, spaced
lines are employed, one for rf tuning
and the other to tune the oscillator.
Tuning is accomplished by moving
shorting strips along the lines.
Circular long -line tuning is used in
another type` where six long -lines (a
set of two for each stage) are bent
into a semi -circle and tuned by shorting bars.. Since the shorting bars
travel in a rotary motion, they are
attached directly to the tuning shaft.
In a-iother type of inductance tuner,`
tuning is accomplished by varying the

/"

The little lamp that
became the
strong, silent type

e-'

v

LGHTING radio dials

is no job
for a "weakling" lamp. Testing many old style lamps, General
Electric engineers found that certain
frequencies caused severe vibration
that often tore the filament apart.
Poor contact between the filament
legs and lead-in wires also resulted
in tiny arcs or changes in resistance that caused radio interference.

1.

That's why G - E dial lamps have
been made "the strong, silent type."
Improved design minimizes vibration,

provides positive connection between the filament and lead-in wires.
For information on prices and types
of G -E miniature lamps, call your
nearby G -E Lamp office. Or write to
General Electric Co., Division 166-S
1-49, Nela Park, Cleveland 12, Ohio.

Dependable, trouble -free performance.
maintained light output.
current
consumption.
Low
Long life.
Profitable to handle.
Greater dealer acceptance.

2. High level of
3.

4.
5.
6.

5/''

(Continued on page 36)
=Du Mont Inductuner, made under Paul Ware
Mallory patents; see December, 1948, SERVICE.

izaci o
DIcst Licjt'ifs

GE

GENERAL

LAMPS
ELECTRIC
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FM Tuners
(Continued from page 35)

Areas

No. TAI

16

Also available

without Hi -Band
Array as
No. TAI 24,

DUO -ORIENTING
STACKED FOLDED
DIPOLES with
REFLECTORS

LOOK AT THESE LONG-RANGE
PERFORMANCE FIGURES
FROM ACTUAL REPORTS!
CITIES

DISTANCE IN MILES

Albany New York
Cleveland Pittsburgh
New Haven New York
Son Diego Los Angeles
South Bend - Chicago

125
120
110
100
90

OUTSTANDING FEATURES!
-*/ Gives full

12

channel TV reception plus FM.

y/ Supplied complete with I0' Mast, All -Angle

Mounting Bracket and Stand -Off Insulators.
U -Bolt Clamp construction provides I/e, 1/4 or y,
wavelength spacing of 2, 4, 6, or more bays on
mast for tremendous stacking flexibility
also
permits independent orientation of each bay.
Ni Lightning -fast assembly time.
Impedance of 150.260 ohms and +8.6 DB gain.
All-weather Roto -lock insulator made from low loss polystyrene for perfect high frequency
insulation.

-

Write for Literature

JFD=1
4111

Ft. Hamilton Parkway
Brooklyn 19, N. Y.

"Manufacturers of the World's Larges} Line of
TV/FM Antenna Equipment"
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inductance of a two -turn coil by means
of a movable plate inserted between
turns. A fixed value of capacitor
is also used in the tuned circuits.
Permeability -tuned systems are still
another form of inductance -tuning.
The main disadvantage of permeability
tuning arises from the problem of
adapting it to mass -production. Since
the. coils have few turns, and because
a large wire size must be used to
maintain high Q, difficulty is often experienced in winding coils with sufficient uniform pitch to insure satisfactory tracking and calibration. One
manufacturer has developed a permeability -tuned coil which uses a special
braided tinsel for the winding. Although this results in greater ease in
winding, improved Q and increased
tuning range, very close control of the
winding pitch must still be maintained.
Other difficulties are mounting and
wiring arrangements, the necessity for
very thin -walled coil forms, winding
terminations, etc. These disadvantages,
however, have been overcome by
several FM receiver manufacturers.
Belmont, for example, employs a continuous -tuning, mechanically - ganged
permeability tuner in their 21A21 television receiver. In one tuner° there is a
patented head featuring brass plungers
to attain a Q of approximately 200.
A permeability -tuned head is used in
the Zenith 7E01. In this model the
top capacitor gang tunes the AM band,
the permeability -tuned FM section appearing at the bottom. Coils employed
in the rf and detector stages have four
paralleled windings to increase the
amount of frequency coverage per degree of slug insertion. Since the oscillator covers a smaller frequency range,
a single wire -wound coil is satisfactory. A, similar system of tuning is
also used in a tuner made by Trans vision; FMF-2.
Permeability-tuned transmission lines
are also used by Motorola. By employing highly -efficient coax-line tuning in a double-superhet circuit,
extremely high gain, sensitivity, and
selectivity, along with very low stage
noise, is accomplished. In fact, the
high Q of the converter circuit eliminates the need for an rf stage and allows use of a 4.3 -mc if frequency. This

°Edwards Fidelotuner.
*Apprgved Electronics.
°G. E. Guillotine turner.
°Brooks, FMT-10.
TBendix egg beater; SERVICE, July, 1948.
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ERIE RESISTOR'S

New Catalog
You can rely on the performance of Erie Resistor

components when repairs
call for replacement. If your
distributor cannot supply
you, write us for information, and ask for the new
catalog.
£lcetzmiea Diuuaioa
CORP., ERIE, PA.

ERIE RESISTOR
LONDON, ENGLAND

TORONTO, CANADA.

frequency permits greater stability and
gain, as well as easier tuning adjustments, than the standard 10.7 -mc
frequency.
In still another type of variable inductance tuning system the tuning
unit encompasses a high -frequency
variometer method.' Basically, the
rotor and stator inductances are wires
shaped in variometer style. Angular
rotation of the rotor wire varies
the inductance in the circuit. Three
of these units are ganged on a nonmetallic shaft to reduce interstage
coupling effects. Advantages of such
a system are freedom from microphonics and vibration, lightweight, sturdy
construction, and easy to produce.
Many variations of the foregoing
tuning systems are to be found in
commercial FM tuners and FM/AM
receivers. The tuners described are
those more commonly known.
Many methods are used to provide
gain, stability, etc., in the oscillator
and other sections of the receiver.
Generally, a ceramic trimmer having a
negative coefficient is connected in the
oscillator tank circuit to compensate
for warm-up drift. Input circuits generally are designed for 300-ohm antenna
leads, often with provisions for con -

necting to a 72-ohm coaxial leadin.
Double-conversion is used in several
models such as the Meissner 9-1091
and the Motorola coaxial tuner, etc.
Double -conversion allows greater selectivit), increased antenna gain, increased
scillator stability, greater
freedom f om regeneration, and very
high ima ratio.

lit.j,

MODEL 12CL TV KIT

Credits

Brings the biggest and best in television within the reach of everyone.

The author is indebted to C. R.
Miner, Myron F. Melvin, Gus Wallin,
V. R. Beck, William J. Harrison, G.
H. Brown ng, G. M. Brooks, and Norman Skie for material assistance in
the prep an tion of this article.

GIGANTIC VALUE!
OVER

zoo

Business

T

tinned from page 13)

SQ. IN. PICTURE
VISIBLE from ALL ANGLES
(Picture much bigger than a tabloid newspaper page.)
IMAGE IS EQUAL to that of a 20" tube-even sharper
and clearer-and it is visible from all angles.

by the installation and service
cor pany.
In the
se of the small installation
and servi company devoting its full
efforts ta ne or two dealers, the service comp.. y should try to be protected
with a ca ellation clause which states
n the event of cancellation,
that
for reaso s other than expiration of
agreement the dealer will be charged
for all
terial and labor purchased
or supplice. prior to work stoppage,
plus all re sonable costs arising from
cancelling all material orders not yet
received."
This c use is extremely important
when t: le installation company must
procure si ecialized material for TV
receiver lu es which are of the custom
installatio type.
Probabl the most important agreement is t customer warranty. Failure by the independent installation and
service co pany to clearly define the
work they intend to do, and the parts
they will
arantee, in their customer
warranty agreement, may result in
losses in labor and material that wipe
out anticipated profits.

...

Typical Warranties
A gene al customer warranty outlines the esponsibilities of an installation a e service company and the
continge aies against which the corn
pany mus be protected, and usually
states tha the agreement is between
the telev`-ion installation and service
company .. nd the purchaser of the TV
receives.
here are usually two sections cave ing installation and service.
In the installation portion of the
contract
e points are normally cov"

i

ered:

(1) Th
1

service group will fur tinued on page 38)

PRESENTS
THE NEW

$39 9

MODEL 12CL TV KIT

Features 121/º" tube with fitted All-Angle
Lens, giving over 200 sq. inch picture
which is visible from anyplace in a room.
Given ideal long-range reception with CONTINUOUS TUNING on ALL CHANNELS.
COMPLETE with Cabinet, Lens, Roto -Table,
Antenna, Lead-in Wire.
A BIG PROFIT -MAKER for service dealers.
This kit is TOPS-ideal for homes, clubs,

00
NET

EASY TO ASSEMBLE
.
NO TECHNICAL KNOWLEDGE REQUIRED
Transvision's simple step-by-step Instruction
Sheet makes assembling a TV Kit a pleasure.
Each kit comes complete with all-channel doublefolded dipole antenna and 60 ft. of lead-in wire.
Nothing else to buyl

Includes Kit, Cabinet, Lens, Table, Antenna
and 60 Ft. of Lead -In Wire
EQUIVALENT OF $1000.00 SETS!
Price of the new 12CL electromagnetic kit includes these outstanding features:
121" picture tube with special fitted All Angle Lens and color kit.
Beautiful select -grain cabinet and rob -table.
New all -channel continuous tuner Model CT -1.
New all-channel hi-gain antenna and 60 feet
of lead-in wire.
Nothing else to buy.

TRANSVISION ALL -CHANNEL
TELEVISION BOOSTER
To assure television reception in weak signal
areas, or areas which are out of range of certain broadcast stations, Transvision engineers
have designed this new booster. It increases
signal strength on all television channels. Tunes
all television channels continuously. Can be
used with any type of television receiver. Unusually high gain in upper television channels.

TRANSVISION REMOTE CONTROL
UNIT KIT
Will operate any TV receiver from a d_stance.
Turns set on, tunes in stations, controls contrast
and brightness, turns set off. Ideal for installations where the television receiver is inaccessible. Tuner unit is a high gain, all -channel
unit with about 50 micro -volt sensitivity. Easy
to assemble in about an hour.
Model TRCU, with 25 feet of cable....Net $69.00
Without cabinet
Net $65.00

taverns, and other commercial installations.

..

Model

B-I

LIST $44.95

TRANSVISION COMPLETE LINE OF
TELEVISION COMPONENTS
Essential units for building a quality television set

Transvision makes available a complete
line of high quality parts competitively priced.
Included in this line are Filter Chokes, all types
of Transformers, Focus Coils, Deflection Yokes,
Coils-and, of course, major units such as Picture Tubes, Antennas, Lenses, etc., etc.

ASSEMBLE Your Own CABINETS
Transvision's "MODULAR" Cabinets come in
knock-down, unpainted units, offering an unlimited range of combinations, including even
a ihnr. Finish them off to suit your taste.

WRITE FOR COMPONENTS FOLDER P-1

RADIOMEN

... You

Can GET INTO the

TELEVISION BUSINESS
IN A BIG WAY WITH THE
TRANSVISION DEALER PLAN
Write for Dealer Folder

D-1

TRANSVISION, Inc.

Dept.

Corner piece, shown above, has room for TV,
Phono, Record Storage, and open Book Case.
COMPLETE
Net $64.00
For other units and prices, write for
"Modular" Catalog.
S

New Rochelle, N.

Y.

In Calif.: Transvision of California, 8572 Santa Monica Blvd., Hollywood 46
Ail prises 5% higher west of Mississippi; all prices fair traded. All Prices Sableet to Change Withoit Noti.e
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TV Business
(Continued from page 37)

Type O

CAN YOU
USE THIS
I

SPECIAL

CONDENSED

CATALOG?

*

THE RJC-2 SPECIAL

CANNON ELEC-

Condensed Catalog covers the
electrical connectors sold through
our 300 -odd regular radio parts distributors for radio and sound applications such as microphones, amplifiers, transmitters, receivers, etc. They
include type series "P", "X", "XK"
"XL", "TQ". Also shown in the same
catalog are Sectional Cable Terminals, Laboratory & Switchboard ConTRIC

nectors and Bayonet Type Lamp

Sockets. List prices are given on all
items. Address Dept.
SINCE 1915
A-268 for your free copy.

í2C]CJOCI _L

TZT

CANNON
EIECTPIC

AIEVGIE
ezzcatfree
3209 HUMBOLDT ST., LOS ANGELES 31, CALIF.
IN CANADA & BRITISH EMPIRE:
CANNON ELECTRIC CO., LTD., TORONTO 13, ONT.
WORLD EXPORT (Excepting British Empire):
FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO
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nish all labor and material necessary to effect a normal installation.
(a) A normal installation is
one which can be made with:
(1) , A single antenna assetnbly of a type approved by the
manufacturer; (2), 100 feet of
transmission line, and (3),
utilization of existing power
outlet facilities and line cord
furnished with the receiver.
(2) All installations are guaranteed by the service company
subfor a period of
ject to proper handling by the
purchaser or other persons in
the purchaser's premises.
(3) The service company will not
guarantee the installation under the following conditions:
(a) Acts of God, public enemy, fire, air raid, hostilities or
any other cause beyond its reasonable control.
(b) Relocation or modification
of the installation by personnel
other than those assigned by
the service company.
(c) Interferences caused by
receivers,
neighboring TV
amateur transmitters, and electromedical apparatus.
(4) The service company installations made during the absence
of the purchaser will be installed in accordance with the
instructions received from the
purchaser's family, employees
or others on the purchaser's
premises.
(5) The service company will adjust the TV antenna only for
those TV stations transmitting
at time of installation. Further
adjustments for new stations
placed in operation during the
life of this agreement will be
made for a fixed fee, to be established by the service company for each installation area.
In the Service section two points are
usually covered:
(1) The service policy is void if
the TV receiver is serviced or
tampered with by persons not
assigned by the
service company.
(2) All normal repairs will be made
without additional charge to
the purchaser for a period of
except for those repairs due to misuse by the purchaser, members of the pur -
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Phoenix ANTENNA MAST
STAND-OFF INSULATORS
Attaches to any size mast in

10

seconds.
Just pull strap through, then turn
screw eye.
No more

swinging lead-ins with

broken wires.
A MUST for

every good installa-

tion.

List Price
A

255i

each

complete line of Television Antenna
Mounts. Send for literature.

At Leading Jobbers and
Dealers - or Write to

Phoenix Electronics Inc.
Lawrence, Mass.

chaser's family, Acts of God.
etc.

All repairs which are not covered by
the contract are usually billed to the
customer on a time and material basis.
There is no limit to the number of
service calls in a purchaser's warranty, except where the calls are unjustified. Many purchasers expect motion picture quality from their TV Receiver and request service everytime
their picture wiggles from line voltage
surges, airplanes, ignition, etc. These
types of complaints are usually referred to the manufacturer, whose
local representative serves as an arbiter on such matters.
The successful installation and service company models their personnel
after the public utility Service Man,
all being taught four important fundamentals (1) To be businesslike during a call, without being rude; (2)
spend as little time as possible in the
customer's home; (3) neatness of
dress, and cleanliness habits for protecting the customers property, and
(4) proper technique to instruct the
customer in the operation of the
receiver.
The television installation and service company must realize that while
the salesman sells the TV receiver.
it is up to the service company to keep
the receiver sold.
:

WARRANTY
Receiver

"Bendis Aviation Corporation warrants

to the purchaser of each new Bendix Radio

television receiver that any part thereof
(except tins and lamps) which proves to
the company's satisfaction to be defective
in material or workmanship within 90 days
from the date of original purchase for use
will, at -he company's option, be repaired
ar

replaced.

"Any defect in said receiver should be
brought o the attention of the dealer from
whom it was purchased, who will be authorized to furnish or arrange for repairs
or replacement within the terms of this

warranty."
Picture rube
"Picture tubes used

7/1414ed

in new Bendix Radio
television receivers are, under this warranty, proportionately adjusted on the
basis of one_ ear's initial service. Full adjustment will be allowed for the first 90
days after original purchase at retail and
decreasing allowances will be made for the
ensuing 9 months at the rate of 10% a
month, e.g., the fourth month after such
purchase the allowance is 90%, during the
fifth month 80%, and so on until the
twelfth month realizes only a 10% adjustment. Claims for adjustment under this
policy are acceptable only for a period of
one year's service by the user, and must be
substantiated by sales records."
"The foregoing is in lieu of all other warranties express or implied and Bendix
Aviation Corporation neither assumes nor
authorizes any person to assume for it,
any other o'Aigation or liability in connection with said receiver."

Owner's Policy
The purchaser of a new Bendix Radio
televisior receiver may avail himself of

more comprehensive service and broaden
the scope of the foregoing warranty
through arrangement with the Bendix
Radio Dealer at the time of the original
purchase of the receiver at retail.

Sated aad .5ewee

Sae./

Lightest, Most Efficient,
Crystal Pickup Cartridge
Ever Produced!

Cautions
Each Bendix television receiver has been
carefully shielded to prevent personal injury from inadvertent contact with high
voltages employed to all television receivers. It is advisable, however, to refer
to trained television technicians for any adjustments required within the cabinet.
Each television receiver operates only on
105-125 -olr, 60 cycle alternating current.
If power supply
is questioned, consult
local power company for information.
Ample ventilation is provided in cabinet
design, and in order to prevent excess
parts fa lures, this ventilation should not
be imparied in the placement of the
receiver.
If any evidence of improper operation occurs for which no correction is known,
turn receiver off and consult qualified television service personnel before again placing instrument into operation.

SELL MORE CARTRIDGES

...

...

..

and action
.
creates interest
It's a colorful display
helps you sell more replacements to old and new customers.

SATISFY MORE CUSTOMERS
You give faster replacement service. Your customers get more

pleasure and more good plays

... even front old, worn records!

SIMPLIFY YOUR SERVICE JOB
It's a complete service Kit, too. Contains everything for timesaving, labor-saving replacement. Gives you' 3 basic models that
replace over 150 standard types.

A typical manufacturer's warranty form and a
caution nate supplied with every receiver.
(Courtesy Bendix)

MAKE MORE MONEY
RCA HF TV ANTENNA

Saves ordering time and service time. Cuts overhead. You make
a good profit on every cartridge sale
and every service job.
Builds needle sales, too! Put the Kit on display . . . take one
with you on your service calls. Available in Kit "A" (Osmium)
and Kit "B" (Sapphire). Each Kit contains 6 cartridges, 4 extra

A hf TV (type 203A1) antenna has
been announced by the RCA Tube De-

partment.
Antenna (folded dipole and folded dipole reflector) is designed for mounting
on the same mast as the RCA 225A1 or
similar television antennas.
Both the hf and 1f antennas may be
oriented independently for best reception.
A harness is used to couple the two antennas irto the signal transmission line
running to the receiver. Besides permitting the single transmission line to
serve for both antennas, the harness is
said to act like an automatic switch so
that when the receiver is tuned to stations in the high channels, only the hf
antenna appears to be connected to the
transmission line. When low channel
stations are tuned, only the low frequency antenna is in effect, connected to
the transmission line.

...

needles, mounting plates, replacement chart.

Order from your E -V Distributor or write for Bulletin No. 142
ELECTRO -VOICE, INC., BUCHANAN, MICH.
Export: 13 East 40th St., New York 16, N. Y., U.S. A. Cables: Arlab
E

-V Pat. Pend. Licensed under Brush Patents.

NEW MODEL

tl4

MICROGROOVE
CRYSTAL CARTRIDGE AND NEW
MODELS 20 AND 22 MAGNETIC
CARTRIDGE FOR REGULAR AND
MICROGROOVE ALSO AVAILABLE

IT PAYS TO REPLACE WITH

5Iceeii1Cr,
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TV Alignment

to the receiver antenna input terminals through a coaxial-to -balanced
matching pad. This matching pad arrangement is shown diagrammatically
in Fig. 4. (It is important that the
setup be constructed of good grade

(Continued from page 16)
between L.e and the junction of
pin 3 of Vim, R, and C,,,.
Resistor
was changed to 5600 ohms.
Resistor
is now 100 ohms.
Resistor R..e, a 5 -watt 7500 -ohm wire wound unit is now between ground
connection at GOB and electrolytic can
B- terminal.
Resistor R141, a wirewound 10-watt
7500 -ohm unit, has been added between ground connection at C.MB and
B+ (160 V) connection at C.A.
Resistor Rtsn has been changed to 1500
ohms, 2 -watts.
Resistor R,B has been changed to 3300
ohms, 1 -watt.
Resistor R. has been changed to 68
ohms, 2-watts.
Resistors R,M and 12,4 were added and
connected in series between terminals
5 and 7 of the horizontal output
transformer.
Capacitor C1,, is now a .05 mfd 600 v.
Resistor Rta. now has a value of 150,000 ohms, 2 -watts.
Resistor
(1000 ohms % w) has replaced the decoupling choke Las.
Two changes were made in the G
chassis :
Horizontal centering potentiometer, R57, is now a 200 ohm unit.
Vertical centering potentiometer,
Rs, now has a value of 100 ohms.

R.

one-half watt carbon resistors, using
the shortest possible pigtail lead
lengths to keep them as non -inductive
as practicable). The vertical input terminals of the alignment 'scope are connected by means of a length of shielded
cable to video test terminal G and
chassis ground, after first making sure
that the 'scope has a blocking capacitor
in series with its high side vertical terminal, as is usually the case. The horizontal input terminals of the 'scope
are connected to the sawtooth sweep
output terminals of the sweeping oscillator, as was described previously.*
The following procedure should then
be followed:
(1) Disable the agc circuit of the
receiver by placing a jumper
from the agc amplifier grid
(pin 4 of V,eb) to the junction
of R.. (contrast control) and

R.

AUTO
RADIO

VIBRATORS
'kewemee Stack s,

5

`

R.

R.

(2) Set the contrast control to produce -3.5 volts of if bias
as measured from terminal Q

Alignment Procedure

A COMPLETE LINE OF VIBRATORS..,
Designed for Use in Standard Vibrator -Operated Auto Radio Receivers. Built with Precision Construction, featuring Ceramic Stack
Spacers for Longer Lasting Life.
Backed by more than 17 years of experience
in Vibrator Design, Development, and Manufacturing.

ATR PIONEERED IN THE

(3) Push channel 5 button on the
receiver, and set up the sweeping oscillator for a sweep excursion of approximately 15 mc
and a center frequency of approximately 79 mc, the center
of the 76 to 82 -mc channel 5
band. Use the high output connector of the sweeping oscillator and turn its attenuator
knob completely clockwise to
obtain a full 26 db of attenuation which it provides.
(4) Switch the crystal -controlled rf
sound carrier marker generator to channel 5 (81.75 mc output frequency) and adjust its

you can proceed with the complete

VIBRATOR FIELD.
NEW
VIBRATOR GUIDE

Kt,4Zf.Z

to chassis with a vtvm.

Preliminary Overall Check: Before
attempting any alignment adjustments
on the receiver it is prudent to verify
whether or not such action is necessary by making a preliminary overall
check of the receiver response curves,
both picture and sound. If this check
reveals that the response curve shapes
or frequencies have departed appreciably from their normal values then

e fZfZfZf
FREE

alignment adjustment procedure. To
make such a preliminary check, the
output of the sweeping oscillator is
combined with the output of the twelve
channel crystal -controlled rf sound
carrier marker generator and fed

The New IK

t`TENNA-CLAMPIPE"

"A"BATTERY

(Clampipe T. M. Reg. U. S. & Can. Pat Oit.)

that Clamps on
Quickly -Easily -Almost Anywhere

A Stand-off Insulator

ELIMINATORS

for

for

DEMONSTRATING AND
TESTING AUTO RADIOS

Supporting TV and FM Antenna Lead-ins on
Masts, Cross -arms, Basement Pipes or any other
Handy Place.

...

New Models
Designed for testing D. C. Electrical Apparatus on Regular A. C. Lines. Equipped with Full- Wave
Dry Disc Type Rectifier, Assuring Noiseless, Interference -Free
Operation and Extreme Long Life and Reliability.

Y

SIMPLY TURN THE SCREW -EYE BY HAND
FOR A SOLID, PERMANENT GRIP.
An assembly of the famous Mueller Clampipe
Ground Clamp and a Screw -eye with plastic, insulating grommet. Offered for flat or round cable.
ASK YOUR JOBBER.

NEW DESIGNS
NEW MODELS

Q"A"

LITERATURE

Battery Eliminator. DC -AC Invertar,,
Auto Radio Vibrators

$u yews jeóóos
AMERICAN

NEW
es

mere

TELEVISION

&

Send for Free Sample & Catalot 810.
RADIO

CO.

MUELLER ELECTRIC

Qua City (Product; Sitec 1931
1565

SAINT PAUL I, MINNESOTA-U.S.A.

40

X17

SERVICE, JANUARY, 1949

www.americanradiohistory.com

E.

31st

St.

CO.

Cleveland

14,

Ohio

tput level to new maximum,
oing its modulation switch

MODEL DM-Compact low cost 2
pole, st_aded pole motor d:signed
for portables, table models and
other instruments in which space is
an important factor. Simple speed
change mechanism incorporates a
special long-lasting molded neoprene belt.

With the 'scope vertical gain adjusted to sensitivity of approximately
one inch f deflection per volt of input
resembling that shown in
a path
ould appear on the 'scope
Fig. 5
screen.
To Be Continued]

Only

7" TV Model
(Continued from page 18)
erator to witch from station to station
without aving to reset the contrast
control ch time.
Cathode bias is used to delay the
applicatisn of agc voltage until the
video output is sufficient for full contrast.
Two lime constants are used: C
and R., is the first with a time constant ap roximately one picture line
and R. is the other and is
long ;
conside bly longer. Because of the
short ti e constant C. stores only a
small a unt of energy and at the end
of each line the voltage across it has
dropped to about the black level at
which tine C., is again charged. Due
to the small amount of energy stored
in C. it discharges quickly, even
though it may charge to the peak of
an interfering noise pulse, thereby
minimizing the effect of relatively long
noise pulses on receiver performance.
The longer time constant, C. and R20,
filters out the ac component and the
60-cyele component caused by the ver-

ll; offers you

TWO

DUAL SPEED PHONOMOTORS

MODEL DRDeluxe mode:

.

tical sy

pulses.

Vides Amplifier, DC Restorer and
Sync Clipper

Th s system employs two 6AU6s. A
sync-n ative signal from the video
detector is applied to grid of the video
amplifie , Va, so that noise pulses, with
an amp tude greater than that of the
signal, ill have negative polarity. The
plifier stage is so designed
video
that wi a full contrast picture on the
picture ube, the top of the sync signal
will be t about cutoff and noise signnals a ve this level will drive the
yond cutoff and be clipped.
stage
The co trast control is placed in the
cathode of the video amplifier tube and
contro the contrast by controlling the
gain o the video stage. The range
of the ain adjustment is about 8:1.
The gain is not allowed to go to zero
since this would attenuate the inter carrier sound signal below a usable
level
e bias for the video amplifier
remai constant at approximately 1.5
volts d is independent of the setting
of the contrast control. A pair of

rim drive

4 pole, shaded pole motor for use in al_

high-grade instruments in which the
ultimate in performance is desired.
Novel speed change mechanism is
both simple and positive in operation.

Here they are ... not one, but TWO dual speed phonomotors
by General Industries ... for both 331/3 and 78 R. P.M. operation.
Representing years of research and development, either of
these motors will accommodate both the new long-playing
and conventional type records. Both motors have been proved
in extensive laboratory tests-and already are being widely
used in many leading phonograph instruments.
Like all GI Smooth Power products, both new dual speed
phonomotors are built to the highest quality and performance
standards attainable. Their cost, however, is surprisingly 16w.
For additional information, specifications and quotations,
write today to:

The GENERAL INDUSTRIES Co.
DEPARTMENT O

peaking coils, Ln and L., are placed in
the plate of the tube to maintain an
output relatively flat to 3.5 mc. The
output is coupled through a capacitor,
Ca,, and resistor R. to the cathode of
the picture tube.
The other 6AU6 tube restores the
dc component, clips the sync from the
composite signal and then clips the
sync on the other side. A dc voltage
is developed across cathode resistor,
R,a, which is proportional to the average value of the input signal. This
voltage is applied to the grid of the
picture tube to reinsert the dc component. The value of the cathode bias

ELYRIA, OHIO

is such that all picture information is

beyond the tube cutoff and only sync
These
pulses appear in the plate.
pulses are clipped on both sides since
their peak amplitude rises beyond the
tube's cutoff. The pulses are then fed
through a voltage divider network to
obtain the desired voltage for application to the horizontal and vertical
sweep oscillators.
Horizontal Sweep Circuits

The horizontal sweep oscillator employs a 12SN7GT in a Potter -type
(Continued on page 42)
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(Continued from page 41)

CpPpCiTAlVC>F
SULK...
LESS

M0R

TWIST -PRONG
BASE
ELECTROLYTICS

cathode -coupled multivibrator circuit.
The input sync signal is of negative
polarity with a potential of about
to
volt. The method used in the initial adjustment of the controls in this
circuit is quite interesting. The horizontal size control, Rte,, is set for the
largest possible size picture consistent
with good linearity. The anode voltage
on the picture tube is then adjusted by
means of capacitor, C67, to obtain the
proper size picture. In this manner
correct size is obtained along with the
brightest possible picture. Thereafter,
the horizontal size control is used for
slight adjustment of the size of the
picture. The sawtooth output of the
sweep oscillator is applied to one grid
of the 12SN7GT push-pull horizontal
sweep output dual tube. Phase reversal
is obtained by capacity coupling between the plate of the first triode to the
grid of the other. A horizontal linearity adjustment is provided by a capacitor, C87.

/

Vertical Sweep Circuits

The vertical sweep oscillator circuit
that employed for the
horizontal circuit. The output of the
sweep oscillator is applied to one grid
of the 12SN7GT push-pull vertical
sweep output dual tube.
Phase reversal is obtained by driving the same
grid from a resistive voltage divider
circuit from the plate of the first triode
to ground.
is the same as

It's tige
look!" See it right
on the labels. Higher voltages and
capacitances-without increase in
sizes
in some num Ders!

-

That makes these handy twist prong base electrolyics handier
than ever. Prongs extend through
mounting surface and are twisted
or bent to hold unit rigidly in
place. May be mounted on fibre
(insulated) or metal (grounded)
socket -shaped washer riveted or
eyeletted on chassis. Ideal for
initial equipment. Indispensable for

replacements.

Our jobber stocks Aerovox twist prong base Type AF electrolytics.
See listings in latest catalog for
your precise needs. Ask our jobber
for your copy
or write us.

-

RADIO -ELECTRONIC ÄN
''INDUSTRIAL APPLICATI
AEROYOXCORP.,NEW BEDFORD,MASS.,U.S.A.
Export:13 E. 40th St., Now York 16, N.Y. Cable: ARLAB'
In Canada: AEROVOX CANADA LTD., Hamilton, Ont
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Intercarrier Sound System

Coupling from the video amplifier
to the sound system is accomplished
through a 1-mmfd capacitor, C,,, whose
small value minimizes any possible effect on the gain of the video amplifier
below 4.5 mc.
A trap inductance,
L., with an adjustable iron -core, is
made resonant at 4.5 mc for maximum
transfer of the audio signal. The impedance in the grid circuit of the
6AU6 ratio detector driver is kept low
by tapping down on inductor, L., to
prevent self -oscillation of the tube.
An audio output of 2 volts rms for
25-kc deviation at the detector necessitates the use of an audio amplifier
ahead of the audio output. Degeneration is used in the audio output stage
to improve the audio fidelity.
Low Voltage Power Supply

A low -voltage power supply furnishes voltages to the receiver circuits
with potentials of +120, 250, 400 and
-140 volts. The +120-volt supply is
obtained across 50 + 50-mfd capaci-
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tors (Ca, and CS,e) from a selenium rectifier after filtering by choke
L.. The rectified output of one-half
of the 25Z6GTG adds to the output
of selenium rectifier to produce the
250 volts for the rf high -voltage oscillator tube. The output o fthe 6X5GTG
adds to the 250 volts to produce 400
volts across the 40 + 40 mfd capacitor,
C7SA. The other half of V. is used as
the B -rectifier to furnish 140 volts
negative. This negative supply is used
as bias for the video amplifier and
audio output stage and in addition is
added to the 400 -volt supply for a total
of 540 volts for the deflection circuits.
The drain is approximately 160 ma
at 120 volts, 25 ma at 250 volts, 15 ma
at 400 volts and 15 ma at 140 volts
negative.
High Voltage Power Supply

The high -voltage power supply is
completely enclosed in a shield compartment to prevent emission of rf
energy into the receiver circuits and
as a safety measure. A 12AU7 is used
as the rf oscillator and it is operated
well within its maximum rating. The
oscillator voltage is applied to the
primary of a transformer, T3. The
high -voltage is developed across the
secondary of the transformer rectified
by the 1B3GT/8016 and is then filtered before being applied to the
bleeder resistor network.
Heater Supply

The picture tube and the 6X5GTG
rectifier are rated at 6.3 volts and .6
ampere. The balance of the tubes are
arranged in two .3 ampere strings
connected in parallel. The total voltage
of one of the strings is 6.3 less than
the other and a resistor, R76, is added
to make up the difference. Since the
6C4 heaters require .15 ampere, they
are shunted by a pair of resistors, R.,
RS,, and thus draw .3 ampere at 6.3
volts. All the tubes in this series parallel combination draw approximately 103 volts. A resistor, R., is
placed in series with the entire combination.

RIDER

PUBLIC ADDRESS

EQUIPMENT

MANUAL
A 2024 -page Rider Public Address
Equipment Manual has been published
by John F. Rider Publisher, Inc., 480
Canal Street, New York 13, N. Y.
Manual contains servicing data of 147
pa equipment manufacturers. It embraces a ten year span-1938 to date.
An added extra is the How It Works
book, which describes the special circuitry found in various p -a systems_
Priced at $18.00.

FOR TELEVISION TESTING

RADIO

AND SERVICING

TROUBLESHOOTER'S
HANDBOOK
ELIMINATES
USELESS TESTING

..

Nef Price

AKEROYD AND BACKER NOW
CHICAGO TRANSFORMER REPS
Arthur E. Akeroyd, with offices in
Boston, Mass., and James J. Backer of
Seattle, Wash., have been named reps for
the replacement line of transformers of
the Chicago Transformer Division, Essex

$127.50

Wire Corporation.

on

4

jobs out of

5

...YOUR
COMPLETE
PRACTICAL RADIO
SERVICE LIBRARY

...in two
giant books
Combines the Iwo essential instruments needed
in television testing-alignment-service. A
complete oscilloscope and a complete sweep
generator that can be used independently.
Tee Vee 90 combines two units for compactness and portability-meticulously engineered
in advanced design and construction. Oscilloscope also has its own variable linear sweep.
Sinusoidal sweep with phasing control for use
with internal R.F. sweep generator when testing band pass characteristics. Synchronization
provision for either internal positive, external
or line frequency.
Z axis terminal permits intensity modulation
of electrot beam. Input jack provided for
marker signal. Independent sweep has range
of 4.5 to 2-0 m.c. in 3 bands giving choice of
any I.F. f-equency desired. Band width can
be varied continuously from 50 K.C. to 50
M.C. Attenuation of R.F. output is continuously variable and is applied through low
loss coaxial cable. Traveling detector probe
included :or observing signal at any point
of R.F. circuit under test.
105-130 volks 50-60 cycles. Weight 25 lbs.
Size 14 x 8 x 121/2 inches. Finished in attractive hammertone grey. Supplied complete
with tubes, probe, coaxial output cable and
operating itstructions ready to operate.

WRITE FOR CATALOGUE

1

MODERN RADIO
SERVICING
A complete guide to trouble-

* * *
BURROWS JOINS MEISSNER
AS SALES -AD MANAGER

Robert E. Burrows has been appointed
sales and advertising manager of the
Meissner Division of Maguire. Industries,
Inc., Mt. Carmel, Ill.
Burrows was formerly with Westinghouse Electric International Company,
New York City, where he was manager
of the home radio department.

©

New York 1, N. Y.

G. E. APPOINTMENTS

Edward A. Mailing has been appointed
sales manager of quartz and germanium
crystals for the specialty division of G. E.
George F. Devine has been appointed
assistant to the manager of sales of the

specialty division of G. E. Prior to his new
appointment he was commercial engineer
for the specialty division, previously
having worked on radio receiver design
for the electronics department's receiver
*

*

NATIONAL UNION RADIO
LICENSES RCA

National Union Radio Corporation,
Orange, N. J., has entered into a six -year
license agreement with RCA granting the
latter company and its subsidiaries the
use of National Union's patents and research development work.

Ohirardi's MODERN RADIO SERVICING is
complete 1 vol. course in all phases of professional
radio -electronic repair. Tells how to make prelim-

analyze spy
inary trouble checks on difficult Jobs; how towhere
to me
circuit and its components; how when and
readings
their
Interpret
and
of
test
Instruments
all types
to track down the trouble-even how to start a genie*
business of your own. Everything Is explained aimpb
and thoroughly. 706 clear Illustrations and 793 self10test review Questions make study easy. Road it. for
days AT OUR RISK! Complete 1300 -page book only $5
-or see special combination price offer below.

Work faster

*

TRANSVISION TELEVISION
COMPONENTS FOLDER

A 4 -page folder, No. P-1, describing
and illustrating 19 television parts has
been published by Transvision, Inc., 460
North Ave., New Rochelle, N. Y.
Components described include filter
chokes, low -voltage. transformers, high voltage transformers, video if transformers, audio if transformers, power
transformers, vertical output transformers, vertical blocking oscillator transformers, horizontal blocking oscillator
transformers, horizontal output transformers (fly -back), focus coil, deflection
yoke, ratio detector transformers and
horizontal linearity coils.
*

*

*

division.

*

Train for the big pay jobs!

1

SERVICE JOBS

a

152 West 25th St.

LEARN TO WORK BY MODERN
PROFESSIONAL METHODS

CUT TIME IN HALF ON COMMON

S

RADIO CITY PRODUCTS CO., INC.

shooting, instrumente, circuit
aralysis, repair.

Jim Backer

Art Akeroyd

SUPREME TEST EQUIPMENT CATALOG

A 24 -page catalog, No. 848, illustrating
and describing tube and set testers, tube
and battery testers, dynamic tube testers,
multi -meters, portable set testers, electronic set testers, push-button set testers,
fixed -frequency signal generators, of and
rf oscillators, audio generators, audolyzers, 3" and 5" scopes and panel meters,
has been announced by Supreme, Inc.,
Greenwood, Miss.

-

make more money

Almost 4 out of 5 radio repair lobs can be
handled as easily as falling off a legt Just
look up the model of the set to be fixed.
Chances are Ghirardi's RADIO TROUBLESUOOTER'S
HANDBOOK tells exactly what the trouble Is, exactly
how to fix it. Ghee common troubled. Ñeir Umptoms
and remedies for over 4$00 radios try 202 maamfacturen.
Hundreds of additional pages contain tube date; transformer trouble listings, alignment charts and dozens of
diagrams, etc., for faster, better service en any radio
ever made. NOT A "STUDY" BOOK . . . ust look
up the information you want, when you want it! Only
$5 --or see special combination offer.

MONEY -SAVING OFFER!
Let Ghlrardi's RADIO
HANDBOOK save time. help
you make more money m
Let
common service
Jobs.
MODERN RADIO SERVICING train you In truly sciservicing that ase
entific
pave your way to the big
money Jobs. Get BOTH big
books at the special Prise of
only $9.50 for the two ($10.58
foreign). Read these helpful
books for 10 days at our risk.

TROUBLESHOOTER'S

10 -DAY
EXAMINATION

COUPON

I

Dept. S -I9, Murray Hill Books, Inc..
232 Madison Ave., New York 16. N. Y.

I

10

I
I

I
I

I

for
Send me the Ghir:rrdi Books checked below
-days examination on approval. In le days I
will pay for the books, plus a few cents postage.
or return them postpaid. (Postage Paid en cash
orders; same return privilege. Books sent en approval in U. S. only.)
D MODERN RADIO SERVICING
$5 (S5.50 outside U.S.A.)
RADIO TROUBLESHOOTER'S HANDBOOK
$5 ($5.50 outside U.S.A.)
MONEY-SAVINGbio

OFFER

books only 55.50
($10.50 outside U.S.A.)

I

abo
BothSPECIAL

IName
IAddress

City & Zone

I
I

I
I
I
I
I
I
.I

StauMI
IZM
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Servicemen:

HYTRON OCTOBER CONTEST WINNER

HERE IS YOUR SOLUTION TO

TELEVISION CAPACITOR
TROUBLES...
THE NEW

First prize in the October Hytron
Service Men's contest was won by
Charles A. Hurray, Jr., 529 Taylor Avenue, Avalon, Pittsburgh 2, Pennsylvania.
Hurray received a Weston model 769
high frequency electronic analyzer.

efoK

PROCESSED TELEVISION
OUALSEAL

BY-PASS CAPACITOR

PAPER

CAPACITOR

DL4M4

6000

O5 4

Here is a new capacitor that really
"stands up" under the voltages and
temperatures encountered in Tele-

6000 VOLTS D.C.
CAP. .0005 to .05

vision circuits. Amoil processed, these
new capacitors approach cosely the
electrical properties of fine mineral
oil impregnated units. Simple tubular
construction with high melting point
wax seal results in an attractive price
range.

L__

NEW SHIELDED
CAPACITOR
Completely eliminating any
capacity between outer foil
and chassis, the new Amcon
Shielded Capacitor is highly
effective in stopping hum or
other extraneous signal noise.

AMERICAN
4410 N.

Ask your Jobber about these two new
Amcon Capacitors.

CONDENSER

RAVENSWOOD

AVENUE, CHICAGO

CO.
40,

ILL.

Left to right: Jack Ludgate, Hytron rep.;
center, Al Bauer, manager of the John Marshall
Company where presentation was made; and
Charles A. Hurray, Jr.
*

*

*

ELECTRO -VOICE TORQUE DRIVE
REPLACEMENT SELECTOR GUIDE

A torque drive crystal pickup cartridge
replacement selector guide, No. 146, has
been published by Electro -Voice, Inc.,
Buchanan, Michigan.
Chart lists 3 basic types of torque
drive cartridges that are said to replace
over 150 standard model crystal pickup
cartridges in common use.
*

*

*

WELLER SOLDERING TIPS HANDBOOK

etatic

FL

SERIES t?'

Play BOTH 33J and 78 RPM Records
WITHOUT changing Needle Pressure

or simiar adjustments

NOT HAVING to
FL

78 RPM Records with Astatic
to put these revolutionary

phonograph playing arms in a leading position in the new long.
playing equipment field. All that the user need do is change cartridges. Takes only a second, because they are designed to fix themselves in playing position on the same slip -in principle which firmly
joins barrel and cap of many modern fountain pens. New engineering,
mechanically and electrically, assures perfect tracking, unparalleled
reproduction, at the featherlight needle pressure of five grams.
Comparable reproduction quality at lower cost is available in other
Astatic units, which round out the complete Astatic Long -Playing Line.
Write for new brochure, giving full details, illustrations.

*

111181....c.YSTAL

PICKUP

* * *
TAC PROJECTION MANUAL

8

400-0T-33

FIT -33 CRYSTAL

TRANSCRIPTION PICKUP

CORPORATION
O N, O
O n N F U F.

CRYSTAL

TRANSCRIPTION PICKUP

C

.7
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*

A 12 -page catalog, 48B, covering TV
kits, TV rf tuners, if strips, audio if
strips, AM/FM tuners, analysts, portable radio-phono -recorders, superhet kits,
chokes, replacement if windings, rf coils,
oscillator coils, plastic if transformers,
iron-core ifs and AM/FM radio -phono
combinations, has been prepared by the
Meissner Manufacturing Div. of Maguire
Industries, Inc., Mt. Carmel, Ill.

PLC -33 CRYSTAL

PICKUP

*

MEISSNER CATALOG

1000.11.1111b
40

.

.**

RIDER MANUAL VOLUME XVIII

Volume XVIII of the Rider manuals
will be available at all Rider jobbers in
late January, 1949. The latest addition
will contain more than 2,000 pages. AM,
FM and auto receivers, as well as a special record changers section will be included. How It Works books explaining
modern theory will be included with a
cumulative index covering volumes XVI,
XVII and XVIII. Price, $19.80.

change needle pressure or make similar adjust-

ments-in switching from 33-1/3 to
Series Pickups-has done much

A 20 -page handbook, Soldering Tips,
offering a step-by-step discussion of
soldering, do's and don't's etc., has been
published by Weller Manufacturing Co.,
Packer Street, Easton, Pa.
Can be obtained at 10c per copy from
any Weller distributor, or by sending
10c in coin direct to Weller.

static Crystal Devices manufactured under Brush Development Co. patents
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A 93 -page manual, covering assembly
details on a projection assembly TV receiver, has been published by Television
Assembly Co. Manual prepared by John
F. Rider Labs in collaboration with Gerard R. Francoeur, TAC's chief engineer,
covers TAC Model P-520. Available at
' 2 50 per copy.

New TV Parts ..
TV and FM
ANTENNAS
(Swift -Ng)

Presto!

.

Accessories
ARTISAN TV WORKSHOP TRAILER
A workshop trailer designed for transporting ladders, tools, materials and
equipment for use by television installers
has been announced by Artisan Products,
Inc., 3540 W. 140 St., Cleveland 11, Ohio.
Has side compartments on each side
equipped with shelves and a material
tray, together with key locking handles.
Trailer body is available for installing on
a 1/2 -ton and
-ton truck chassis.
Bulletin B contains further data.

..\.

it's assembled
"Swift -Rig" anten.
nas are completely
assembled
Just
Unfold and Lock in
Place
A matter
of minutes.

-

...

One of the lead.
ing lines of TV
and FM Anten.
nas and Acces
sories Made.

Outstanding Features
PERMANENT LOW RESISTANCE .. ,
nickel plated brass screws and "SWIFT
RIG" LUGS at electrical contacts

..

SEPARATE STACKED ARRAYS
.
Directional High Gain anternas for
each band of frequencies

TELREX CONICAL ANTENNAS
A stacked conical V beam, 4X -TV for
channels 2 to 13, has been announced by
Telrex, Inc., 26 Neptune Highway, Asbury Park, N. J.
Has low inception angle, 4 :1 front -to back ratio on all frequencies, 150 -ohm
non -varying center impedance. Can be
used with 72, 150 or 300 -ohm transmission lines.

Send for catalog slowing complete Cameo
line of antennas and accessories including
Roto -Manic Window and Hy-Gain Indoor
Antennas, Combination Screw Eyes for
300 ohm line and coaxial cable, Mast.

32-40 57th St., Woodside, L. I., N. Y.

FOL T-11
Im

SERVICING

tigate the Mega -line
of instruments:
MECA -SWEEP
ME
1ME

MEGAK

IPPER
-

RKER

A KER SR.

ectric Company

19 Maple Ave.. Pine Brook, N. J.

Composition

cabinet.

Resistors

See Your

Mounting brackets (chimney, vent pipe,

INC.

of 3, -watt `Little Devils" .. $1250
or 1 -watt "Little Devils" . . $1875
It's easy to find the right res:stor...
fast... in tiis handy, handsome, all plastic OH_MITE cabinet. CDmpact
-only 9" x 5)" x 4%"-its z,0 compartments are packed with a Selected
serviceman's assortment of 125
individually marked "Little
Devil" resistors in 40 values from 10 ohms to 10
megohms. And, you
payonlytin regular
price of the resisLITTLE
tors ... nothing
DEVIL

extra for

wall -mount), "Swift -Rig" Lugs, etc.

CAMBURN

Get YOUR All -Plastic
Cabine- by Purchasing
the Resistor Assortment

TACO STACKED HF TV ANTENNA
ADAPTER
A hf TV antenna adapter, type 444,
has been announced by Technical Appliance Corporation, Sherburne, N. Y.
By means of a coupling clamp included
in the kit, the antenna can be mounted
directly above the if antenna. A connecting stub, cut to the correct electrical

length and allowing enough mechanical
length to orient the hf antenna independently from the low -frequency antenna, is
also furnished.
*
JFD TV ANTENNA KITS
Fo.tr low -band and high -band TV antenna kits, the Sky -King series, have been
announced by the JFD Manufacturing
Co., Inc., 4117 Ft. Hamilton Parkway,
Brooklyn 19, N. Y.
The Sky -King series is made up of 4
separate antenna kits : No. LD1 (low band), consisting of one if straight dipole,
erossarm, li reflector and 1/2 wavelength
of 300 -ohm twin -lead; No. HD1 (high band), consisting of one hf straight dipole, crossarm, hf straight reflector and
wavelength of 300 -ohm twin -lead. Two
other kits are folded dipole If and hf
*

*

versions.

Distributor

BROWN DEVIL

Vitreous Enamel Resistors
A favorite with service-

men. Easily mounted
by its tinned wire leads.
In sizes 5, 10, and 20
watts. Tol. ± 10%.

DIVIDOHM
Adjustable
Resistors
Vitreous enameled.
Watts. Ideal for
securing odd resistance values.
10 to 200

OHMITE MANUFACTURING CO.
4877 Flournoy Sheet

RHEOSTATS

RESISTORS

Chicago 44,

TAP SW TCHES
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-MOBILE WORKSHOP TRAILER
for TELEVISION INSTALLATION

-
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ANDREW TV/FM DI -FAN ANTENNA

A broadband antenna, type 710 Di Fan, that is broadly tuned to all television and FM channels, has been announced by the Andrew Corp., 421
Seventh Ave., New York 1, N. Y.
The horizontal directivity pattern of
the Di -Fan in TV channels 2 through 6
and in the FM band is a figure eight,
broadside to the major axis of the antenna. In the high -frequency TV channels 7 through 13, the forward gain is
decreased somewhat while the angle of
acceptance is enlarged.
Maintains 300 ohm standard impedance
over the TV bands. Elements constructed of aluminum alloy. Supporting parts
of plated steel.
For further information write to J. F.
White.

The All Purpose Workshop Trailer of All Steel Construction Can Be Readily Towed by a Car or Truck
Two lengths 75" and 90"

-Equipped with 2,000#
capacity

axle,

Adjust-

able landing gear and
safety coupler. Trailer
body has shelves, material tray, and key locking door handles.

Write for "Bulletin B" Describing Trailer, or "Bulletin A" Covering
Light Service Bodies for Installation on 1/2 and 3/4 Ton Trucks

ARTISAN PRODUCTS, INC.
3540 WEST 140th STREET

CLEVELAND 11, OHIO

FM -AM SIGNAL GENERATOR

PHOENIX ELECTRONICS
STANDOFF INSULATOR

An antenna standoff insulator which
clamps on masts up to 1%" in diameter,
has been announced by Phoenix Electronics, Lawrence, Mass.
Leadin cable is held in place by a plastic
insert.
*

*

*

RCP TV 'SCOPE AND SWEEP

GENERATOR

-

High FM output.
FM frequencies to 160
MC.
Two sweep frequencies
-30KC and 50MC.
Self-contained decibel meter.
Audio frequencies
0 to 15,000 cycles. Plus many other features.
Mail this ad for literature and free copy of our
regular 50c Service Instruction Manual.

rar.

THE' HICKOK ELECTRICAL INSTRUMENT CO.
10921 Dupont Avenue
Cleveland 8, Ohio

Ask For Model 288X

"America's
Outstanding
Television
Beam"

INC.

CON/CAL ANTENNAS

Pale,,

Pending

RUTHERFORD AVENUE ON ROUTE 35
ASBURY PARK, N.). PHONE ASBURY PARK
01.19
1

BOX d79A, ASBURY PARK, N.

1.

Hi -Gain Stacked Conical "V" Beam
Channels 2 to 13 Plus FM

Low Inception Angle
Extremely High Signal to Noise Ratio
150 Ohm Non -varying Impedance
Use 72, 150 or 300 Ohm Transmission Lines
Universal Mounting Clamps
SEE
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A combination 'scope and sweep generator, Tee Vee 90, has been announced
by Radio City Products Co., Inc., 152
West 25 Street, New York City.
'Scope can be used independently with
its own sinusoidal sweep generator. Sync
is provided for internal positive or line
frequency.
Independent sweep generator has continuously variable bandwidth from 50 kc
to 6 mc with range of 4.5 to 30 mc.

Instruments

... Accessories

SYLVANIA DC VOLTAGE MULTIPLIER
FOR POLYMETER

A dc voltage multiplier for the Sylvania polymeter, which extends dc voltage measurements to 10,000 volts, has
been announced by the Radio Tube Division of Sylvania Electric Products, Inc.,
500 Fifth Avenue, New York 18, N. Y.
When used in place of the standard
Polymeter low -voltage probe, it multiplies each of the present dc voltage ranges
by a factor of 10.
*

*

*

JENSEN CONSOLES

REMEMBER

It's Exclusive!
Only Quam manufactures the
Adjust -A -Cone Speaker! It is designed with a voice coil, which,
instead of being permanently
glued to the basket as in ordinary
construction, can be adjusted
laterally and accurately centered
before leaving the factory.

A radio -phono cabinet, the customode
Imperial Console, has been announced by
the Jensen Manufacturing Company, 6601
S. Laramie, Chicago, Illinois. Incorporates a correctly proportioned bass reflex
enclosure for 15" speakers.
Console is 36" high, 371/4" wide and
18" deep. Record changer compartment
is of the integral drawer type and accommodates drop, micro -groove, or intermix type changers. Two drop -front door compartments are provided for tuners, amplifiers or similar equipment.
Satin -finish brass door pulls. Available in muted blonde or Cordovan mahogany.

This means that rubbing voice
coils, generally so common when
they are glued, are practically
eliminated in Quam Adjust -A Cone Speakers.

It

is developments like this, ensuring perfect performance and
customer satisfaction, that make
Quam Speakers the logical choice
of the serviceman!

c
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QUAM-NICHOLS CO.

tA SI

526 East 33rd Place
Chicago 16, Illinois
IN
RED BOOK
LISTED

AMCON TV CAPACITORS

(Continued from page 26)
1000 cycles to 50 cycles by changing
the value of the 2700 -ohm resistor,
RI., tc 12,000 ohms and the value of
the .01-mfd capacitor, Cu., to .03 mfd.
This type of equalization provides a
rise of 2 to 2.5 db at 300 cycles and
a drop of 1 to 2 db at 50 cycles. Alternately, two compensation stages can
be incorporated.
This effectively provides the full
6 db/octave and will produce an output cuve which is flat within ±1 db
from 1,000 to 50 cycles.
[

To Be Continued

]

Sn¿NöUi

öra

have been announced by The
American Condenser Company, 4410 N.
Ravenswood Avenue, Chicago 40, Illinois.
Uses Amcon's newly developed petroleum
product, which is said to approach elec-

5

4ttt

r,,

i+1,.

Clarostat

jobber for
latest cat-

alog. Or

*

write us.

TUNG-SOL TUBE LABEL

A decalcomania type tube label designed to withstand the extreme operating temperatures of some of the hot miniature tubes, has been announced by
Tung -Sol.
It is said that the label will not scorch,
smoke, have offensive odor, or discolor.

agsetö

Ask your

trical properties of capacitors impregnated with mineral oil.
*

yS

xnaºeeóngtöpgb,esvoecrtegr ,..

6,000 volts dc, in capacities from .0005 to

*
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TV capacitors, Asnoil type, rated at

.05 mfd.

Servicing Helps

ttn

ta°tº;sole

Write for Catalog of
Quails Adjust -A -Cone Speaker

QUAM SPEAKERS ARE
THE RADIO INDUSTRY

q to

a

COf

ewrhoded
CLAROSTAT

MI

G. CO., Inc., Dover, N. H.

Noll TV Article
THE EDWARD NOLL article on TV sync
will appear in February SERVICE.

In

Canada:

CANADIAN MARCONI CO., LTD.
Montreal, P.Q., and branches
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JOTS AND FLASHES

MUSIC
pliGItIG

"TV

i

NOW

is completed while the glass is still flat.

ALL IN

PACKJIGE
FOR RESTAURANTS,
SMALL FACTORIES,

AND
RETAIL STORES
DISPLAY ROOMS

A flip of the switch
stops music, adjusts response
and opens paging for entire area
or only a portion as desired.

List Price with
Tubes and Cover

$7950

The Newcomb Model P-10 delivers a full clear
10 watts. Includes bass boost and treble boost or

attenuation

controls. Selective paging switch
hours of installation time. With MicroGroove changer provides lowest cost good music
for commercial use PLUS desirable paging feature.
saves

Look to the complete Newcomb line of amplifiers
for more easy -selling features, more models to
choose from, wider price range, greater quality at
any price
all combined to help you make more
repeat sales, more profit.

...

See your Newcomb distributor or write for specifications of the PM-10. It's another example of

Newcomb leadership
field.

in the

sound

equipment

NEWCOMB
AUDIO PRODUCTS CO.
6824 LEXINGTON AVE.

48

other industries on its way up to one of the top
ten industries of this country," predicted
Ross D. Siragusa, president of Admiral
Corp., in his annual message to the industry. He said that production for the
industry will be more than doubled in
'49 with an estimated 2,000,000 receivers
being produced against 800,000 in '48.
. . . TV tube production may soon be
stepped up substantially as a result of
new manufacturing techniques developed
by the Pittsburgh Plate Glass Company.
Older methods of molding glass blanks
to obtain spherical perfection have been
replaced by a method whereby the meticulous grinding and polishing operations are
reduced to a standardized process which

HOLLYWOOD 38, CALIF.

SERVICE, JANUARY,

ADVERTISERS IN THIS ISSUE

IN 1949 will pass many

A newly developed bending process permits perfect sphericity. The new type
face plates may be applied to glass and
the alloy cones of the metal -type picture
tubes soon to appear in TV models... .
Operadio won first choice for a booth at
the '49 Radio Parts Show, to be held in
May in Chicago, at the recent booth
drawing in New York City, and selected
booth 87. James Millen was second and
selected booth 1443; V -M Corp., was third,
selecting booth 42; Kwikheat Co. was
fourth and selected booth 80, and Wincharger, was fifth, selecting booth 176... .
Airdesign, Inc., Upper Darby, Pa., and
Electronic Controls, Inc., East Orange,
N. J., have been acquired by Tele-Video
Corp., 241 Fairfield Avenue, Upper Darby, Pa. Paul Weathers is president of
Zenith Radio has purTele -Video. .
chased the Rauland Corp. . . . Shuler
Supply Co., 415 Dryades Street, New Orleans, La., has been appointed Sylvania
distributor.
.
Bernie Brown, treasurer of D. R. Bittan Co., 53 Park Place,
N. Y. 7, N. Y., was married recently.
The National Radio Parts Co., 611
New York Ave., Brooklyn, N. Y., are
now Sylvania distributors. . . . Leroy
W. Beier, 600 South Michigan Avenue,
Chicago 5, Ill., is now a rep for Cannon
Electric. . . . Les A. Morrow has been
named a rep for Newcomb Audio Products, Hollywood, and will represent them
in Ohio, Kentucky, West Virginia and
western Pa. .
Rocke, Inc., 13 E. 40th
St., New York 16, N. Y., will represent
the Clippard Instrument Lab. in metropolitan New York, northern New Jersey and Conn. . . Louis G. Pacent Jr.,
has been appointed vice president in
charge of manufacturing at Radio Speakers, Inc., 221 E. Cullerton St., Chicago,
Ill.... Burrows Sales Co. is now located
at 1152 South Olive St., Los Angeles 15,
Calif.... Edward P. Atcherley has been
named northwest division manager of renewal tube sales for Sylvania.... Paul
Hetenyi, formerly president of Solar, has
become a consulting engineer for Aerovox.... Robert Brotherson, 325 N. Hibbard St., Jackson, Mich., has become a
sales rep for Aerovox in the Michigan
area.... C. Philip Galloway is now sales
manager of the L. S. Brach Manufacturing Co., Newark, N.
Charles Golenpaul of Aerovox and R. C. Sprague
of Sprague Electric are on the program
and speakers committee for the RMA
silver anniversary celebration which will
be held during the week of May 16 in
Chicago, coincident with the annual parts
show.
.

J....

1949
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AEROVOX CORP.
Agency: Austin C. Leecarboura & Staff
AMERICAN CONDENSER CO
Agency: Campbell, Reynolds & Evans
AMERICAN TELEVISION & RADIO CO
Agency: Firestone -Goodman Adv. AKensy
ARTISAN PRODUCTS, INC.
THE ASTATIC CORPORATION
Agency: Wearstler Advertising, Inc
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CAMBURN, INC.
Agency: Bass & Co.
CANNON ELECTRIC DEVELOPMENT CO....

38

Agency: Dana Jones Co.
CHICAGO TRANSFORMER DIV., ESSEX RADIO
CORP.
Agency: Burton Browne. Advertising
47
CLAROSTAT MFG. CO., INC
Agency: Austin C. Lescarboura & Staff
CORNELL-DUBILIER ELECTRIC CORP.
Inside Front Cover
Agency: Reiss Advertising
B. DUMONT LABORATORIES, INC
Agency: Austin C. Leecarboura & Staff
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ELECTRO -VOICE, INC.
Agency: Henry H. Teplitz, Advertising
ERIE RESISTOR CORP
Agency: W. S. Hill Co.
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GENERAL ELECTRIC CO.
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Agency: Maxon, Inc.

GENERAL ELECTRIC LAMP DIV
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Agency: Meldrum & Fewamlth. Inc.
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Agency: Henry A. Loudon-Advertising
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J. F. D. MFG. CO.. INC
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KAY ELECTRIC
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Agency: Bergman-Jarrett Co.
CO

Agency: George G. Felt

R. MALLORY & CO.. INC
Agency: Aitkin Kynett Co.
MUELLER ELECTRIC CO
MURRAY HILL BOOKS. INC
Agency: The Harry P. Bridge

..Inside -Back Cover
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NEWCOMB AUDIO PRODUCTS CO..,.
Agency: Gail Hall Advertising

OHMITE MFG. CO.
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Agency: The Fensholt Co.

PHOENIX ELECTRONICS.
Agency: Milton Richards

INC

38

QUAM-NICHOLS CO.
Agency: Triangle Adv. Agency. Inc.
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Aency: Ohio Adv. Agency
RADIO CITY PRODUCTS CO.
Agency: Jaman Advertising, Inc.

RADIO CORPORATION OF AMERICA..
Agency: J. Walter Thompson Co.
RAYTHEON MFG. CO.
Agency: Walter B. Snow & Staff
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Agency: Shappe-Wilkes Inc.
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HOWARD W. SAMS & CO.. INC
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SPRAGUE PRODUCTS CO.
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TELREX, INC.
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Agency: Consuelo Evans, Inc.

TRIPLETT ELECTRICAL INSTRUMENT
Agency: Western Adv. Agency. Inc.
TRANSVISION, INC.
Agency: H. J. Gold Co.

TUNG-SOL LAMP WORKS. INC
Agency: G. M. Freystadt Associates, Inc.
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The Little Fellow
Get, BIG Results!

The first 15'16" diameter

Replacement Control Line

Mallory,

Midetro

"Phenomenal!"-that's the only word to describe the lightning-like

acceptance of Mallory's revolutionary new standard in volume controls.
But its success was a foregone conclusion when you realize what the
Mallory Midgetrol offers:

WIDER APPLICATION-The small size lets yoù service portables,
auto radios and small AC -DC receivers requiring

1%g"

controls.

SIMPLER INSTALLATION-The new and unique flat shaft design
of the Mallory Midgetrol saves installation time with all types of knobs.

LESS INVENTORY- Electrical characteristics allow you to use the
Mallory Midgetrol to replace 1%" as well as 1is' controls. Since no
special shafts are required, you carry fewer controls in stock.

Quietest and Smoothest by Actual Tests
And Mallory Midgetrol stays quiet, too. Creative research that has made
Mallory the standard in carbon controls has seen to that. In addition,
the Mallory Midgetrol offers nine big features all NEW:
NEW SIZE
NEW DESIGN

See

NEW SWITCH
NEW SHAFT
NEW EXTENSION NEW ELEMENT
NEW TWO-POINT SUSPENSION

NEW CONTACT
NEW TERMINAL

your Mallory Distributor for this new standard in carbon controls
P R.

CAPACITORS

RECTIFIERS

MALLORY 8 CO Inc.

MALLOR

CONTROLS

VIBRATORS

SWITCHES

VIBRAPACK* POWER SUPPLIES

RESISTORS

FILTERS
'Reg. V.

S.

Pat. OR.

APPROVE.,Q..u..TPISION PROD.JCTS
P. R. MALLORY &

CO., Inc., INDIANAPOLIS 6, INDIANA
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RCA Laboratories, Princeton, N.

RADIO CORPORATION

CUNNINGHAM TUBES are far more than the end

product of a factory. Behind every Cunningham tube
are the vast engineering resources of the famed RCA
Laboratories. It is here that continuing research in
the fields of chemistry, metallurgy, and electron
behavior helps to make good tubes better.
Engineering leadership is one of the reasons why
you can be confident that every Cunningham tube

SEE

of

1.

AMERICA

you install in a receiver meets the highest standards of quality and dependability.

Cunningham tubes have enjoyed customer acceptance for over 32 years. Whether it's metal,
miniature, or glass, there's a Cunningham type to
meet practically every service requirement. Your
Cunningham Distributor keeps complete stocks on
hand to meet your immediate needs.

YOUR CUNNINGHAM DISTRIBUTOR TODAY

i_A QUALITY

Mr'

PIODUCT OF THE
RADIO CORPORATION OF AMERICA
www.americanradiohistory.com
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