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Volume Control
of course ...It's a
Perfect Smooth Taper.

--a

"No foolin"' it's really here. They said it couldn't be done.
But here it is
triumph of Mallory-Yaxley engineers the
new SILENT Yaxley Replacement Volume Control.

-

Here is silent operation with a capital "S". You Can't Hear It! There's
not the slightest sound not even a whisper.

-

Pure Silver Shorto

for Switch Action.

Consider these features (and there are many more) :
Perfect Smooth Tapers, feather

edged to insure electrical smooth-

ness, and applied to promote mechanical smoothness-and silent operation.

Pure Silver Shortouts for Switch
Action- and silent operation.
Silver to Silver Contacts. No
corrosion-but silent operation.
New Spring Wedge
revents Loose Terminals.

Highest current carrying capac-

- anduniform
silent
ity;

life

characteristics, long
operation.

Perfect Contact between moving
arm and carbon element through
the special Yaxley "M" roller (that

doesn't roll). Perfect contact for
silent operation.
Low humidity and low tempera-

11) ture coefficients. Never fear

"damp spots" or "hot spots." Depend
on Yaxley for silent operation.
Universal Application equipped with the famous Yaxley attachable switch-and other exclusive
universal features.

-

Here's a golden opportunity for you! Take the lead in
your locality ! The Yaxley "Silent" Volume Control
builds reputation and builds business. Get in touch
with your distributor today and place your order.

AXLEY MANUFACTURING DIVISION
R R. MALLORY &

«O.lnc.

MALLORY

of P. R. MALLORY & CO., Inc.
INDIANAPOLIS
INDIANA
Cable Address-PELMALLO

Ey

RESEARCH KEEPS GENERAL ELECTRIC YEARS AHEAD

General Electric Announces
TH OF A SERIES
OF FIELD SERVICE
MEETINGS

THE

DURING SEPTEMBER

lltb3601t

_.)ree!

RADIO'S NEWEST MARVEL

EVERYBODY IS
INVITED

We'll advise you in advance
regarding the date and
meeting place of the 5th of
General Electric
Field Service Meetings in
your locality. This educational course is FREE.
Your interest in radio sales
and service is the only requirement for admission.
a series of

MAIL COUPON OR

74k.zded/o-ite

PHONE G-E RADIO

COME, SEE AND LEARN ABOUT THIS
AMAZING NEW DEVELOPMENT!

DISTRIBUTOR FOR DATE
OF LOCAL MEETING

AUTOMATIC FREQUENCY CONTROL

-A

revolutionary tuning indicator which
COLORAMA DIAL
automatically flashes the whole dial from red to brilliant green
when the signal is hair -line tuned for perfect tone.

ILLUSTRATED LECTURES
SERVICE NOTES

State

City

device which

assure the best possible quality of reproduction.

Attention: Section R-999
Please send me the date and address
of the next Field Service Meeting in my
locality.
Name
Firm Name
Street Address

L

-A

will automatically and instantly compensate for any reasonable
error in tuning, bring the station signal into perfect tune, and thus

GENERAL ELECTRIC COMPANY
BRIDGEPORT, CONNECTICUT

COMPETENT SPEAKERS
OPEN DISCUSSIONS

Illustrated Copies of Literature Will Be Distributed

FOR METAL TUBE RENEWALS, SPECIFY G-E METAL TUBES

GENERAL

ELECTRIC

ezz'feti7jteKai
APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONN.
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SABLE
SERVICE

WORK

-/F

THROUGH THE YEARS IT HAS ALWAYS BEEN RAY
THEON'S POLICY TO PROTECT ITS DEALERS AND JOBBERS
THROUGH A RIGID RETAIL PRICE SETUP. RAYTHEON'S/'
TUBES ARE FAIRLY PRICED TO GIVE RAYTHEON DEALERS REAL PROFIT PER TUBE OVER OTHER TUBE LINES.
BECAUSE OF RAYTHEON'S UNUSUALLY HEALTHY
GROWTH, THE SALE OF RAYTHEON TUBES HAS NEVER
BEEN "FORCED". RAYTHEON TUBES ARE NOT ADVERTISED AT CUT PRICES.

TO AID RAYTHEON DEALERS IN FULLY CAPITALIZING ON THE TREMENDOUS PUBLIC ACCEPTANCE OF
RAYTHEON'S QUALITY AND NAME, OUTSTANDING
SELLING HELPS ARE SUPPLIED RAYTHEON DEALERS,
INCLUDING SIGNS, POSTERS, BANNERS, COUNTER
CARDS, WINDOW DISPLAYS, NEWSPAPER MATS, REPLACEMENT CHARTS, TECHNICAL DATA SHEETS, ETC.
WRITE RAYTHEON TODAY

'

FOR YOUR SUPPLY OF

THESE AIDS TO GREATER TUBE PROFITS.

THE

MOST COMPLETE LINE

-All

RAYTHEON

TYPES

OF GLASS, OCTAL

BASE, METAL AND

PRODUCTION

AMATEUR TRANSMITTER TUBES

CORPORATION

420 Lexington Ave., New York, N. Y.
55 Chapel Street, Newton, Mass.
445 Lake Shore Drive, Chicago, Illinois
555 Howard Street, San Francisco, Calif.
415 Peachtree Street, N. E., Atlanta, Ga.
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radio and "man-made" static

This trademark is
your guarantee of the
very finest in antennas and radio wire
Products
. an acknowledged standard
in the field.

"man-made" static caused by
THE
be completely divorced from radio

household appliances can
by installing "NOISE Licensed
by Amy, Aceves &
MASTER", the modern antenna.
King, this fine product improves radio reception on broadcast as
well as shortwave bands. There is a model for every set and
location. Servicemen interested in giving their customers the
best-in really building up permanent good will-should investigate "NOISE -MASTER".
"NOISE -MASTER" No. 14...$6.75 list price
Amy, Aceves & King patented. Brings in overseas signals stronger, and eliminates "manmade" static on broadcast as well as shortwave
band. For better reception in EVERY location.
"NOISE-MASTER" No. 18...$3.40 list price
First time at this popular price; licensed Amy,
Aceves & King antenna of simple doublet type.
SELF-SELECTING, recommended for clarifying shortwave reception.
"NOISE -MASTER" No. 19...$4.30 list price
SELF-SELECTING doublet type, Amy, Aceves
and King licensed, with junction -box in the
antenna line. Assures excellent all -wave reception.

SEPTEMBER,
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Send for full particulars

CORNISH WIRE CO., Inc.
30 CHURCH STREET. NEW YORK CITY
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CONDENSER
LEAKAGE TESTS

LET

us RUSH

PR ECISIO D

full information on
the NEW ELEC-

821 EAST NEW YORK AVENUE
BROOKLYN
NEW YORK

Series 600; including the name and
address of your
local distributor.
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THE

ANTENNA...

IN THIS ISSUE

brought increased business to the Service Man-he should
be prepared to meet this increase.

PADDING THE LOW -FREQUENCY end of each band has always presented some difficulty. Not only is considerable
time spent trying to accomplish three things at once but
there is no assurance as to the accuracy of the adjustment, if the present accepted method of padding is used.
The Service Man usually hopes that the adjustment finally selected is the one giving the "maximum output from
the combined operations," but he cannot be sure.

New tubes, new parts, new antennas and other new
accessories will be in demand. The Service Man should
stock up and then make a concerted effort toward encouraging this business. Complete check-ups should be
suggested to his customers at an attractive price in his
window advertising, direct mail advertising and in all
other advertising. The time to act is now-tomorrow
may be too late
!

In the May issue of SERVICE, Mr. G. F. Devine
described a method designed to accomplish accurate padding condenser adjustment without rocking the tuning
control during the adjustment. This method is used successfully at the General Electric Company, and has since
been adopted by other receiver manufacturers for their
production lines.

In this issue Mr. Alfred Teachman, in presenting his
"Impact Excitation Generator," a similar broad -band
generator, goes further by giving complete constructional details. In addition the many uses for his inexpensive device are discussed and complete instructions
presented.
The use of either the multi -vibrator described in the
May issue of SERVICE or the impact excitation generator
covered in this issue gives the Service Man a method of
completing the padding condenser adjustment easily and
accurately. He will find himself well repaid for the expense and time entailed in the purchasing or building of
the impact excitation generator, especially if he learns to
use it for the many purposes set f orth in this issue of

FREE SERVICE INSPECTIONS

Service Men and editors both
for and against free service inspections-mostly against.
Without taking sides in the matter permit us to mention
that although these calls have been used as a come-on
racket there are two sides to the question.
MUCH HAS BEEN SAID BY

SERVICE.

FREE

ADMISSION TO THE TRADE SHOW

COINCIDENTALLY WITH THE APPEARANCE of this issue
the Fourth Annual New York IRSM Convention and
Trade Show opens on the mezzanine floor at the Hotel
Pennsylvania in New York City. A list of the exhibitors
and their booth numbers is included in this issue on page

444.

INCREASED FALL BUSINESS

the season of vacations is over. The annual wanderlust that invades the
body must be put aside as we buckle down to business
again. People returning home in September have always
WITH THE PASSING OF LABOR DAY

398

The Institute of Radio Service Men invites the public
as well as the entire radio trade to visit the show and
listen to the attending lectures. No admission fee is
charged.
SERVICE also

invites you to visit booth number 48.

SERVICE FOR

TUNG-SOL DEALERS

WITHOUT INVESTING
A CENT

The Tung -Sol plan was the first and is today
the only nation-wide consignment plan for
selling radio tubes. It has been successful because Tung -Sol dealers carry adequate
stocks of tubes which build customer satisfaction, and make full profits on their sales.
There are still desirable locations where independent service organizations who can
meet requirements may be appointed as
agents. Ask your nearest Tung -Sol wholesaler.

TUNG-SOL LAMP WORKS, INC. Radio Tube Division
SALES

OFFICES:

Atlanta,

Boston,

Kansas City, Los Angeles, New York.

SEPTEMBER,
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Charlotte, Chicago, Dallas, Detroit.
General Office: Newark, N. J.
.
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1. "Knee Action" Contact

6.

Made by 5 separate silver

plated phosphor bronze

Permanently BONDED to moisture -proof Bakelite base.

springs.
2. No "Jumping"
No jumping or shifting of
points of contact. Each contactor invariably follows the
same smooth "path" across
the resistance element.
3. No Obstructions
IRC contact method on tapped
controls eliminates obstructions in path of contactor.
Smoother adjustment no
noise.

4.

Dust -Proof Case

5.

Corrosion -Proof

7.

tance element CANNOT absorb

moisture nor will moisture
damage the Metallized type
resistance coating.

8. Small-But Not
Too Small

Minimum size for universal

application and maximum
performance.

9.

10.

LO

Amazingly Smooth

Smoothly, yet firmly, the 5

proofed against corrosion and
oxidation.

I

Protected Terminals

Deeply set in molded Bakelite casing.

All electrical contacts are

the

Moisture -Proof

The Bakelite base of the resis-

No openings or slots in covers.

With.

Metallized Type
Resistance Element

contactors glide over the
hard wear -proof surface.

MOST IMPORTANT FEATURES EVER
OFFERED IN A VOLUME CONTROL

The world's best known maker of fine resistance units scores
again! For several years IRC Volume Controls have been
supplied to leading radio and electrical manufacturers. Now,
in a complete range of types, they are offered for service and
amateur use as the outstanding replacement control development in the history of radio! Featured by leading jobbers.
See them-try them-write today for catalog.
Actual size illustration of
IRC Type "C" Volume Control

INTERNATIONAL RESISTANCE COMPANY
401

NORTH BROAD STREET

PHILADELPHIA

with switch.

jedSH-AMORE
NEW Type

BT

BIG NEWS!

-2 (2 -watt) INSULATED Metallized Resistors now ready

List Price 30c
NEW LOW PRICES

on both V2 -watt and -watt
INSULATED Metallized Resistors effective Sept.
1

1

1

-watt

T

.e

BT -1

eS
pE"SN

are easy to buy
on TIIIS liberal plan!

Lower down payment-Easy monthly payments
MODEL

MODEL 88 Combination Vacuum Tube.
Voltmeter and Peak Voltmeter is a
logical companion for the MODEL 99
Signal Generator. With this sensitive
instrument, stage by stage gain is
accurately measured. New application
$42.50
bulletin now ready. Net cash
(Only $5.00 down and ten monthly payments of $4.29.)

99

Signal

Generator with output
calibrated in microvolts.
Frequency accurate to 54 of 1%.
100 kc to
from
Range
60 me on fundamentals.
Measures sensitivity at
same time receiver is
being aligned. 1234 feet
-total length of active
tuning scale. Clean sine
wave output. Suitable
for use with Cathoderay oscillograph. Adjustable percentage of
modulation.,

MODEL 99 Signal Generator, net cash
(Only $5.00 down and ten monthly payments of $4.44.)

Service
Laboratories !Rack
and panel style
foundation cabinet
for bench use may
be purchased in
any of the combinations listed beComplete

Study these specifications

$43.90

low.

All C -B in-

struments are now

offered optionally
in 19" rack mounting style.
Series 1000 as il-

lustrated at right,
net cash $299.50
complete,

down

payment $33.70.
Series 1010, same
less MODEL 95,
net cash $249.50, down payment $28.00.
Series 1040 includes MODEL OC -A R-F
Signal Generator and MODEL 95 Super Unimeter in Laboratory Cabinet Rack
with Lumaline Floodlight, net cash
$104.50, down payment only $12.00.

MODEL 0M -A R -F

Signal Generator
with the new "IN-

DUCTOR -SWEEP"
wobbulator. Provides
selectivity
accurate
curves on Cathode-

ray oscillograph

screen. Fundamental
range of 100 kc to 30
me with accuracy to
of 1% with fixed width plus and minus
20 kc sweep.
Hand

calibrated
MODEL 79-A

MODEL 79-A Beat Frequency Audio
Oscillator for precision study of audio
wave form and Cathode-ray analysis,
P. A. tests, etc. Net cash price..$53.75
(Only $6.00 down and ten monthly payments of $5.45.)

against
Arlington checked
precision crystal fre-

MODEL 0M -A

Net cash $57.75

quency standard.

Wobbulator has plus or minus 20 kc "INDUCTOR -SWEEP" at
all test frequencies. Metal tubes included. (Only $6.50 down
and ten monthly payments of $5.85.)
MODEL CRA Cathode -Ray Oscillograph consists of the power
supply, controls, and wide range
sensitivity amplifiers for the two
pair of plates, the linear "saw tooth" sweep voltage generator,
and all tubes, including the 3 -inch
Cathode-ray tube.
Everything
necessary for scientific receiver
analysis. The C -B oscillograph is
simple to operate and its stability
assures dependable re.,ults.
It
opens new avenues of profit and
experience for servicemen. With
the coming of television, these
servicemen familiar with the Cathode-ray will be leaders. MODEL
CRA, net cash $84.50. (Only $9.50
down and ten monthly payments
of $8.36.)

MODEL 95

MODEL 95 Super -Unimeter measures
all a -c and d -c volts and d -c milliamps,
resistance, and capacity (.00025 to 16
mfd.) encountered in radio. Twenty
$47.75
ranges! Net cash
(Only $5.50 down and ten monthly payments of $4.83.)

MODEL 85-A 'Unimeter. A 4% -inch
fan -type meter with
ranges of 5, 50, 500,
v. d -c; 5, 50, 500
m, d -c; 15, 150, 750
v. a -c. Ohms range
1000

100, 20,000,
and 2
megs. Rotary selector switch principle.
Net cash $24.95.

(Only $4.00 down
and seven monthly
payments of $3.44.)

SEPTEMBER,
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MODEL OC

This popular all -wave signal generator
is continuously variable on fundamental
frequencies from 100 kc to. 30 me
through five tuning bands. Calibrated
against Arlington time checked crystal
frequency standard, guaranteed within
of 1% frequency accuracy. These
new improved models are rugged, dependable sources of r -f signal energy
for all types of alignment tests on radio
receivers. MODELS OC -A and OC -B
have metal tubes. Compare these precision hand -calibrated models with any
similarly priced instruments. Compare
the fine engineering, performance, and
value of the OC MODELS. You can
rely on C -B equipment.
MODEL 0C -A R -F Signal Generator
for operation from 110 volt 50-60 cycle
lines, complete with tubes and calibration curves. Net cash $29.95.
MODEL OC -B same as OC -A but for
110 volt ac -dc operation. Net cash
$29.95.

"PAY -AS -YOU -EARN"

MODEL OD -A same as above but for
The NEW liberal plan for easy time payments permits you to operation from self-contained battery
supply. Less batteries. Net cash $29.95.
immediately start earning. Note the lower down payments. Let
(Only $4.50 down and seven monthly
start
paying
for
themselves
instruments
payments of $4.20.)
these business building
in the added profits which
result from the use of
modern laboratory type
equipment. See your nearest
C -B jobber today and learn
how you, too, can enjoy
2817 W. 19th St., Chicago, Illinois.
this fine modern equipment
Rush us full details (no obligation) on all instruments in the new
in your own service shop,
C -B SUPER SERVICE line and "Pay -As -You -Earn" application blank
or mail the coupon for
NAME
complete catalog and time
ADDRESS
blank.
payment application

The CLOUGH-BRENGLE CO.
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VACUUM TUBE

VOLTMETER
*Means accuracy cannot

be affected by the

current drain of the instrument itself. Permanent accuracy of Triplett Vacuum Tube
Voltmeter is assured by the self calibrating
bridge circuit used.

**

The most important advancement in
circuit design for precision electrical instruments in recent years.

Laboratories and engineers will use and immediately appreciate the significance of this remarkable instrument. Indispensable also in the servicing field for measuring electrical impulses
either A.C. or D.C. of low magnitude such as the
carrier wave of signal circuits, and particularly
for television work.
The self -calibrating feature is automatic with the
tube bridge circuit developed by Triplett engineers (Pat. Pending). The initial operation of
adjusting the bridge at the zero level insures
THIS IS A TRIPLETT MASTER UNIT
See your jobber-write for more information

exact calibration independent of tube emission
values or when replacing tubes.
Model 1250 is furnished with Triplett Tilting type
twin instrument. One instrument indicates when
bridge is in balance. The other is a three range
voltmeter with scales reading in peak A.C. and
D.C. voltages. Ranges are 2.5, 10 and 50 volts.
Other ranges to order.
Model 1250 is complete with all necessary accessories including 1-84, 1-6C6, 1-76. Case is metal with
black wrinkle finish, panels are silver and black.
Dealer Price
$33.34

-------------

THE TRIPLETT ELECTRICAL INSTRU MENT CO.
179 Harmon Drive, Bluffton, Ohio
Without obligation please send me complete information on Triplett Vacuum Tube Volt meter.
D I am also interested in
Name
St. Address

ECTRICAL

State
402
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ALEX/DON!
HE'S LIKE TWO
CONDENSERS NONE!

G'WAN THE
UP AND-COME1 IS
TOBE TUB/DON..
AND HE WORKS
FOR LESS MONEY!

We consider TOBE TUBIDON and TOBE FLEXIDON such ultra -fine condensers that we just can't
imagine how either can lose in this big fight for
condenser supremacy. But the answer is up to you

HOW THEY SHAPE UP

compare their advantages: TOBE TUBIDON
is tubular-shaped, up to 525 volts, self-supporting,
easier to install, and lower in cost. TOBE FLEXIDON is rectangular -shaped, up to 525 volts, space saving design
with the big feature of flexibility
(the fact that if one section breaks down, it is necessary to replace only the broken section.)
Which do you favor in this big battle? Note
how they shape up ... read the exact specifications.
Remember that both are topnotchers ... thoroughly
moisture -proof, double-jacketed, asphalt impregnation and heavy wax seal, added protection against
developing open circuit or high resistance contact
all the features born of skillful manufacture
and long experience.

...

VOLTS

35-50-200-525

MFD.

35v.-5 to
50v.-5 to

...

200-525

200-525v.-1 to 16

to 16 (single)
(multiples up to
triple eight)

MAXIMUM SIZE

2-1/4" x 1"

3-1/4'x15/8"xl,'"

MINIMUM SIZE

2-%4" x

TYPE LEADS

solid bare tinned
copper wire

insulated tinned

LEAD LENGTHS

2-1/2"

6"

MOUNTING

self supporting
by leads

metal eyeletted
tabs

PRICE

$.75

$.95

(typical

8

50
25

/2"

1

Z-/8"x7/e"x1/4"

copper wire

mfd.-475v.)

...

IN PERSON
AT ALL GOOD RADIO JOBBERS

SEE THE CONTESTANTS

Ask for them by their nicknames, TOBE TUBI DON and TOBE FLEXIDON. And, if you wish
to receive our complete illustrated TOBE CATALOG fill in the coupon below, and mail today.

1111011

IIIMINIZIIIMIZMIMIEZIMIIIIR

ELECTROLYTIC

1
II

CONDENSERS
Skillfully Manufactured at Canton, Mass.
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TOBE DEUTSCHMANN CORPDept. J-10; Canton, Massachusetts
Please send FREE OF CHARGE full technical
description of TOBE TUBIDON and TOBE FLEXincluding your complete TOBE catalog.

.-------

Street
Town

mil

in I.

I
.3IDON,

in,
-..._._...

Name __

,

in in

State
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HOUSANDS of Servicemen
throughout
the world have learned
that it pays to standardize
on Cornell-Dubilier condensers. They know that
the use of Quality condensers means the elimination of those expensive

FREE repeat calls-that
C -D condensers mean customer satisfaction. Use
C -D's on your next service
job and build your reputa-

IT required

tion.
no "high pressure" sales campaign to

put Cornell-Dubilier condensers "across." Our
success formula is simple: "Make a BETTER product
-price it RIGHT-tell 'em about it."
and unfailing, dependable service. C -D
products have always been built
Electrolytics are available in a complete line
UP to a standard-never down to
of aluminum containers and cardboard cara price, yet, C -D production is so enormous
tons. All electrolytics are supplied with
that C -D price schedules are in line with
either lug or lead terminal assembly.
modern day requirements.
For the light service jobs the "Handy
Cornell-Dubilier Dry Electrolytics, utilizMike" series fill the bill. Constructed in
ing the "High Formation" process of manuhandsome silver cartons, they are convenient
facturing, are triply sealed in their containfor mounting and simple to hook into the
ers by a special method, assuring maximum
circuit.
efficiency in operation-indefinite shelf life
Look for the C-D display featuring the entire
condenser line for the servicing fraternity.
Descriptive catalogue No. 128 sent on request.
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PRECISION TESTERS
COMBINATION TUBE TESTER AND SIGNAL
GENERATOR 440-540

ONE

Each Ranger -Examiner Combination puts together- in one
case two (2) units of test equipment every serviceman needs
in his everyday work. The savings effected in design and in
using this exclusive Ranger-Examiner grouping permits offering these combinations of two Precision Testers at prices you
would normally expect to pay for one.
Each item is precision built throughout by the oldest company
in the service equipment field. Their past contacts with the
trade as well as with every advancement in the field of radio
make them fully acquainted with the needs of the service
profession. From the standpoint of sheer merit Ranger Examiner testers are becoming popular favorites with radio
servicemen.

Model 440-540 has the two separate
testers installed in a sturdy metal
carrying case for shop or field use.

COMBINATION FREE POINT TESTER AND
VOLT-OHM-MILLIAMMETER MODEL 640-740
Model 640 Free Point Tester
has five (5) sockets. Panel includes automatic switch type

and single action jacks.

Model 740 VOLT -OHM -MILLIAMMETER Unit has a Triplett
Precision Instrument scale reading 10-50-250-500-1000 A.C.
and D.C. volts at 1000 ohms
per volt.
1-10-50-250 M.A.;
low ohms 0-300; high ohms to
250,000 at 1.5 volts. Rheostat
adjustment.
Model 640-740 is contained in
the standard size metal carrying
case above described.

Dealer Price $27.00

ADDITIONAL COMBINATIONS
Using the same standard size metal carrying case the following additional combinations
may be had; the testers in all cases being identical with foregoing descriptions and
complete with necessary accessories.
MODEL 540.740 Signal Generator and Multimeter
DEALER PRICE $36.00
MODEL 440.740 Tube Tester and Multimeter
DEALER PRICE $37.50

- -

DIRECT READING SIGNAL
GENERATOR MODEL 557

Dealer Price $18.00
RANGER
EXAMINER
CEVELO7MENr

Model 554-A is the same as
Model 557. but not direct reading.
Calibrated graphs included for accuracies under 1%
on any band.

-

DEALPRICE

$33.60

Model 440 Tube Tester checks all type tubes. Condition of tubes is read
directly on GOOD -BAD instrument scale while load values are applied.
Circuit designed to indicate inter element shorts and leakages. Illuminated
dial A.C. instrument for line volts adjustment, also shows when tester
is connected to power supply.
Model 540 Signal Generator uses plug-in type coils. Five frequency bands
cover 110 to 20,000 K.C. All readings are direct on fundamentals. Each
coil is individually calibrated by peaking with trimmer condensers. Accuracy, within one percent (1%) from 110-3000 K.C. 2% for higher readings.
Completely shielded. Attenuation and stability are outstanding features.
Complete with coils, two type 30 tubes, batteries and necessary accessories.

Model 440-540 conists of these two instruments installed in a sturdy metal
case with built-in compartment having snap on cover for accessories,
finished in electro black baked enamel, panels in silver and black. Every
essential feature is incorporated in these outstanding instruments. No
extravagance. No added unnecessary cost. To see one-to use one-means
you will be glad to own this outstanding tester.

D.C. POCKET VOLT-OHM-MILLIAMMETER MODEL 735
D. C. Pocket Volt Ohm-Milliammeter-

Model 557 has the same features as described for Signal
Generator Model 540 except that
it is installed in a black
leatherette carrying case and is
an integral part of the case.
The five individually calibrated
coils are nested on the side as
shown, handy for instant use.
The attractive panel is silver
and black.

EXCLUSIVE

_

COMPLETE

Model 735. Contained in sturdy black
molded case with silver and black panel,
rounded corners. Ranges are 15-150-750

volts; 1.5-15-150 M.A.; %-1,000 low
ohms; 0-100,000 high ohms at 1.5 volts.
Provision for external batteries to be
used for higher resistance measurements.
Has Triplett D'Arsonval precision instrument accurate to 2%. Selector
switch for all ranges. Provides for all
D.C. measurement requirements of the
serviceman.
Size 3-2a" x 5A" x 2W' deep-is easily
carried in the pocket, and.handy for the
laboratory complete with battery, test
leads and alligator clips.

Dealer Price $14.40
DEALER PRICE $10.80
See them at your Jobber-Write

READRITE METER WORKS,

ent,-

lip

/a.I:1

917

.

College St., Bluffton, Ohio.

Without obligation please send me more information on
Ranger-Examiner Combination
Name
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Carbon resistance clement permanently fused
to the flat outer rim of
a strong Bakelite ring.

The direct friction contact principle used in the Electrad Carbon
Volume Control is the basic reason
for its smooth, electrically quiet
operation. Every Electrad control
is noise tested at the factory and
fully guaranteed.

Long aluminum shaft
asily sawed or filed to
desired length. Saves
time and labor.

---

Mechanism provides
300 -degrees of continuous rotation in a
straight path.

Molded Bakelite case
protects mechanism
andd resistance elefro dust and
from
moisture.

',Long bronze tension
'spring. Special -alloy
Hoe ing contact travels nd-wise without
cha tering.

Body of control extends
only 1_' back panel,
when mounted. Case

O

O

Only

1

r'16"

wide.

New -type power

0Standard metal cover
held by one screw. In-

switch assembly (approved by underlers) interchange-

stantlyinterchange-

able with power

able with standard cove

switch assembly.

JJhatever the Replacement calls for....
ELECTRAD Has the Right Control

for the Job!

Electrad's specialty is replacement volume controls.
Electrad's policy is "a control that is mechanically
and electrically right for any receiver model."

To make that policy good, Electrad spends thousands and thousands of dollars every year for engineering development.

ELECTRAD
VOLUME
CONTROL

GUIDE
for

P.dlo Se..lceinen

ELECTRAD.

That is why you can always find the right Electrad
control for a quick, accurate and lastingly satisfactory replacement. And that is the kind of replacement that puts real profit into your pocket!

Irre.

YOR

A Service "Tool"

Use an Electrad on your next replacement

You Really Need

job-

and you'll have no kick back! Long aluminum
shaft easily cut to required length, standard end
covers instantly interchangeable with power switch

The Electrad Volume Control Guide is a
real guide to quick, accurate replacements.
It puts at your fingertips volume control
facts that can't be found anywhere else in
such handy form. Contains approximately
150 pages of information. You can get it
FREE if you will send one complete Electrad Volume Control carton, with your
business card or letterhead to Dept. S9.

assembly.

ELECTRAD, INC.
New York, N. Y.

175 Varick Street

ELECTRAD

RESISTOR
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AN IMPACT EXCITATION GENERATOR
By ALFRED E.
one time or another it has probably been the dream of every
Service Man to own a flock of calibrated crystal oscillators with enough
separate oscillators to cover the entire
radio spectrum. Barring the expense of
such a layout, there are some very practical possibilities in the idea. If a number of test oscillators were spaced 10
kc apart over the entire radio spectrum,
all having the same output intensity and
fed through a master attenuator, we
would at once have a rapid and easy
method of testing receivers for regions
of low sensitivity by merely sweeping
the tuning dial over the range. Improper tracking could be quickly detected since it is the most common
cause of low sensitivity when confined
to a portion of the band.
A single oscillator rich in harmonics
might be used having a base frequency
of 10 kc and therefore a harmonic every
10 kc. The difficulty here is that the
harmonics do not have the same intensity and grow rapidly weaker at the
higher frequencies. Some success might
be had in using a motor to drive the tuning condenser of a regular generator
and thus keep the spectrum alive. In
fact, something of this nature is now
widely recommended for locating the
optimum adjustment of 600-kc padding
condensers. The procedure is to use an
oscilloscope signal wobbulator attached
to the signal generator for providing a
band of frequencies in the region of 600
kc. The point of maximum output is
located without reference to the exact
frequency at which it occurs. Even at
first glance the idea seems worthy of
further investigation as a new method
of attack since anything which will
speed analysis and adjustment and assure accuracy in service work is greatly
AT

TEACHMAN

tinuous spectrum of radio frequencies
of equal amplitude, thus obviating the
need for a tuning control on the signal
generator. If a harmonic generator is
to be used, it must have harmonics of
practically equal strength. The strength
of the harmonics is governed by the
wave shape of the plate circuit impulses,
but in common r -f oscillators these impulses cannot be developed into a form
sufficiently rich in harmonics suitable
for the purpose.
To have uniform harmonic strength,
it is essential that the waveform be very
steep. In fact, it is because of the
steep waveform produced by X-ray machines and various other
electrical
devices that they create radio interference troubles over wide bands of frequencies. The spark coil and buzzer
were used to impart radio oscillations
in the tuned circuits of early radio
transmitters and wavemeters.
The
buzzer in particular was widely used to

excite wavemeters into oscillation. Its
waveform output (see Fig. 3) contains
harmonics of sufficient strength to excite tuned circuits from the lowest radio
frequencies to well up in the short
wavelengths. Although the harmonics
are not strictly uniform in strength, the
falling off is very gradual with frequency being most noticeable toward
the high -frequency end. The trend is
so gradual as to be hardly noticeable
over the range covered by a single band
in a home receiver.
THE IMPACT GENERATOR

The small size and convenience of
the buzzer leads to its choice as a most
suitable generator of the desired harmonic waveform. Considered from the
viewpoint of harmonic theory, it is
capable of furnishing harmonics of less
than 1 kc apart since its fundamental
frequency will generally be somewhere
below this figure. Actually it will ex -

needed.

The idea of the harmonic generator
seems to be the most practical approach
to the development of a generator satis-

factory for the purpose. In effect,
what is required is an essentially con -
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Fig. I.

The impact excitation generator.

407

cite any r -f circuit regardless of its
harmonic relation, for at such high harmonic ratios the r -f oscillations of the
tuned circuit will cease before the next
impulse. Such a generator might well.
be called an impact generator and the
system impact excitation.
The high steep part of the buzzer
waveform illustrated in Fig. 3a is
caused by the sudden interruption of
the current when the contacts open.
The energy stored in magnetic lines of
force about the magnet instantly collapse and if there were no escape for
the resultant reverse voltage it would
rise to infinite value. This cannot happen because the contacts cannot open
faster than the voltage builds up and as
a result a small arc dissipates some of
the energy at the contacts. It is the
erratic nature of this arc which causes
poor tone when the buzzer is used to
generate r -f oscillations. To overcome
this difficulty, a resistor is placed in
shunt to the buzzer magnet coil and
serves to dissipate some of the energy,
thus controlling the rise of inductive
voltage to a point where the contacts
can properly interrupt the current and
produce a recurring wave pattern.
A practical circuit for an impact excitation generator is shown in Fig. 2.
The output control serves both as a load
resistor to shunt the magnet coil and
as a variable output control. When the
generator is connected to the antenna
posts of a receiver it permits a :rapid
check of the sensitivity conditions .existing throughout the various bands.
Figs. 3a, 3b and 3c show a stage -by stage development from the waveform
output of the buzzer to the audio output voltage at the speaker. The sketches
are from observations made with an
oscilloscope.
Fig. 4 shows graphically the results
obtained when a standard multiband receiver was tested with a laboratory type
signal generator and with the impact
generator. Because of technical difficulties involved, it was found best to
take the test with constant attenuator
settings and plotting the output meter
readings. The avc action had been disconnected and the input signal strength
set at a minimum.

Switch
(On Vol. Control)

500 Ohms,

Left

taper

I

408
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High

freq.

Low

buzzer

Gnd.
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Unit cell

Fig, 2.
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Circuit diagram of the generator.

Fig. 3a.

Fig. 3b.

Buzzer wave.

R -F

oscillations.

regions, .it may not be so apparent that
it can be very successfully used in tuning-up processes. The question is-how
can tuning or resonating be accomplished to a signal that has no tuning
characteristic? The answer to this is
simple and brings out an interesting
fact. If the impact generator is connected to the antenna posts of a receiver it will shock the first tuned circuit into oscillation. The oscillations
which follow each impulse will take on
the frequency of resonance in the first
tuned circuit. Thereafter as the signal
passes on through the remaining tuned
circuits it will be more sharply filtered
or tuned. The fact that the first tuned
circuit takes on its own frequency of
oscillation is an interesting point since
it means that at no time can the signal
generator be out of tune with the receiver. The importance of this fact
when making certain tests will later be
shown. The frequency generated in the
first tuned circuit will have broad
resonance, and in general it will be
somewhat broader than the natural
selectivity of the circuit. The reason
for this will be seen from a study
of Fig. 5 in which the short vertical lines represent the harmonic
frequencies present in the generator
output. If the buzzer is tuned to
1,000 cycles, then the harmonics will fall
1,000 cycles apart over the entire spectrum and their effect on the resonant
rise of voltage in a tuned circuit is illustrated by the curved line. The maximum rise in voltage will take place
exactly at resonance, but the additive
components of the adjacent frequencies
will cause the resonance curve to be
more rounded than the natural selectivity curve of the circuit. It is worth noting that there will be only one resonant
rise of voltage in the spectrum and,
if the tuned circuit is resonant at 1,500
kc, there will be no resonant rise at
3,000 kc or any other harmonic relation.
While practical tests indicate that the
output of the impact generator falls off
very slowly up into the region of 30
meters, there are some theoretical considerations which would seem to indicate that it should be much more rapid.
It seems reasonable to suspect that the
superheterodyne circuit has much to
do with the results obtained since the
greater amplification takes place at one
fixed frequency.
In using the impact generator, it
should be understood that there are
certain service procedures which cannot
be accomplished without a tuned type
signal generator. However, the impact
generator has a field of usefulness untouched by any other method.
.

USING THE IMPACT GENERATOR

From the foregoing discussion it is
evident that the impact generator is a
radically different approach to the test
generator problem and in effect it generates a test signal which has no tuning
characteristic. This is quite contrary
to the accepted type of signal generator
which makes use of a single frequency
or one of its related harmonics.
Although it may be easily understood
that such a generator could be used to
explore the tuning range of a receiver
for locating "holes" and low sensitivity

50,000
Ohms,
%4 Wott

SIGNAL INJECTION TEST
Fig. 3c.

Audio wave.
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MALLORY'

Replacement Condensers
are Surge -Proof
Surge -Proof
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because an exclusive

Mallory development makes use of the
"Constant Wattage" characteristic of
radio power packs to keep surge voltage
well below the danger point.

Twenty Minutes Reading
Saves You Hours of Servicing

That's a big help ! You will never "get a
pain in the neck" from high surge troubles
when you use Mallory for replacements.

Read the Mallory Replacement Condenser Manual !
A 94 -page book but only twelve reading pages
(reading time: 20 minutes) gives you the complete story, shows you just how the Mallory
Universal Replacement idea saves you hours of
servicing and insures real profits from the finest
servicing any man can do. You owe it to yourself
to study this manual.
Everywhere service men are saying -"a swell help
-the Mallory Manual and Mallory Parts "..."Invaluable for the best service"... `Worth its weight
in gold"..."Mallory Condensers can really take it"
`I can depend on Mallory"... We receive thousands of such letters from satisfied service men. It
is proof positive that Mallory Replacement Condensers for universal replacement service have what
it takes to produce quality service, solid profits
and satisfied customers.
Use Mallory Replacement Condensers ask your
distributor now !
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"Surge -Proof" is only one of the many features
of Mallory Replacement Condensers they have
greater efficiency; are humidity -proof; built to meet
high temperatures; easy to install because of smaller sizes and the exclusive Mallory Universal
combination of advantages that
Mountings
only Mallory can offer.
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THE WESTON
MODEL 772

Super -Sensitive Analyzer
PRICE

'4 6 N°

S.

SENSITIVITY OF
MEETS

TO DEALERS

IN U.

THE NEW WESTON

A.

ANALYZER

20,000 OHMS

.

.

.

WITH

PER VOLT,

WITH OVERWHELMING RESPONSE-

servicemen won't take less!
Announced but one month ago, the new WESTON
Model 772 Super -Sensitive Analyzer is sweeping
the service field. With sensitivity of 20,000 ohms
per volt
with resistance ranges usable up to 30
megohms
with current measurements as low as
1/2 microampere ... with a wide range of usefulness,
including all radio receivers, old or new; television
sets, amplifiers, sound movies, P.A. systems and
photo -cell circuits
with a big, super -sensitive
WESTON Meter
and, above all, being WESTON
built throughout, it's no wonder that servicemen,
everywhere, are equipping with this new device.
For there is nothing that compares with Model 772,
except in laboratory instruments, and at laboratory
prices.
Be sure you get full particulars on Model 772
before you buy any set tester. Also, be sure to get
complete information on the WESTON Model 771
Checkmaster, the portable tube checker equipped
for quick and dependable trouble shooting. Return
the coupon today
Weston Electrical Instrument
Corporation, 604 Frelinghuysen Ave., Newark, N. J.
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. .
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-voltage ranges for

point-to-point testingresistance ranges for
continuity testing, etc.
For counter and portable use.

Weston Electrical Instrument Corp.,
604 Frelinghuysen Ave.,
Newark, N. J.
Rush me bulletin on the new Super-Sensitive Analyzer,
and the Checkmaster.
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off and on condition need no elaboration,
but when this condition is due to a
defect in the r -f stages the impact generator provides an excellent means of

locating the dead stage in short order,
and then the hardest part of the battle
is over. The signal injection method
is used, which is simply to bring the exposed tip of the shielded test lead close
to the tube cap on the successive tuned
stages beginning with the last i -f and
working towards the first stage. The
attenuator is adjusted to suit the conditions and it should be possible to decrease the generator output as more
stages come into play. If a stage shows
no gain or no signal, it is evident that
the trouble has been localized. No generator tuning is involved and no additional consideration need be given to
r -f or i -f stages. If the fading be of
short duration, the impact generator
permits a quick search by the injection
method and, due to the fact that no
physical contact is made with the
chassis,. the liklihood of "healing" due
to a static surge is completely eliminated. The method is also a useful
expedient in locating dead or weak
stages affected by less fickle conditions.
PADDING CONDENSER ADJUSTMENTS

The common procedure in the adjustment of padding condensers has always
been a little awkward and uncertain
since it involved the trial by error
method of juggling two adjustmentsrocking the rotor and manipulation of
the padding condenser screw. In all
cases, the object has been to find the
oscillator frequency which beats with
the resonant frequency of the first circuits at a rate equal to the i -f peak.
The fact that the impact generator will
excite the first circuits into natural oscillation simplifies the matter greatly
since it is then only necessary to adjust
the padding condenser for maximum
response. If the padding condenser
be of the fixed type, a new one can
be selected by using a calibrated variable condenser in substitution and noting the capacity required to obtain
maximum response. If no more than
an assortment of fixed condensers is at
hand, they can be tried separately or in
combination to find the correct value.
FINDING BEST I-F PEAK
It frequently happens that an i -f dif-
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Fig. 4. Comparison
test showing generator outputs over
the tuning range.

fering from the manufacturer's specification will improve the performance
of the set. This is especially so with
sets having corrected or shaped plates
for the oscillator' section of the tuning
gang. These sets have no padding condenser and the proper performance of
the beat oscillator is dependent on the
original design and its permanence. The
beat frequency may not be correct, but
since it cannot be changed it must be
offset by shifting the i -f transformer
tuning to a new beat frequency. Using
the impact generator, this can be accomplished in a straightforward manner by simply adjusting the i -f tuners
for maximum output. For this adjust-
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Harmonic Spectrum
Fig. 5.

Resonance response of

a

tuned

circuit.

ment the generator is connected to the
Ant and Gnd post with the tuning set
at the low -frequency end of the band.
COMPROMISE ADJUSTMENTS

Very frequently, from poor design or
ageing, it becomes impossible to achieve
perfect tuning and a large part of the
tuning range cannot be brought into
line without sacrifice elsewhere. Consequently, it becomes necessary to
select some compromise adjustment
which will give the best possible performance under the circumstances. In

this work the impact generator permits
a fairly rapid trial -by -error method of
juggling the tuning elements for the best
sensitivity curve. Though no specific
procedure for accomplishing this can be
laid down, the principal aim is to try
the various i-f and r -f adjustments noting, the while, those,adjustments which
tend toward raising the general sensitivity level without adversely affecting
any other part of the band. At each
step of the work, the tuning dial of the
receiver is swept across the range to
observe the affect of the adjustment. The
fact that no generator tuning is involved greatly, facilitates the work.
In Fig. 6 an attempt has been made to
sketch an illustrative analogy which
may help in visualizing the mechanics
of tuning. In this sketch, the impact
generator might be supplanted by a
broad light beam a part of which
passes through the selector hole in blade
1. With the proper line-up of all holes
and the reflector, the light will emerge
full strength from the last hole. If the
cams in the sketch are properly adjusted, the selected light beams will pass
through unimpeded at each blade. In
many respects this parallels the requisits of a properly tuned receiver in
which the light acceptance hole is replaced by the frequency acceptance circuit.
A further study of the sketch shows
that in most receivers the low-frequency
end of the r -f stages are without means
of adjusting resonance lineup. When
the oscillator is also without adjustment
at this end of the band, i.e. no padding
condenser, it may happen that the frequency difference does not correspond
to the setting of the i-f amplifier. Eliminating any serious fault, this can best
be taken care of by shifting the i -f
tuning to a new frequency giving maximum response. This done, the dial
scales reading may be corrected for the
low -frequency end by slipping it to read
correctly while tuned to a known station.
Alignment of the high-frequency trimmers can practically always be ac (Continued on page 440)

Impact generator spectrum
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AUTOMATIC VOLUME CONTROL*
AUTOMATIC volume control, normally identified as avc, has become an integral part of practically all
present-day commercial radio receivers.
It is true that a few t -r -f receivers,
employing possibly three or four tubes
in all, do not incorporate such control
systems, but on the whole it is safe
to say that every commercial superheterodyne is equipped with avc.
NEED FOR AVC
When we stop to consider the conditions of signal input which are encountered in practice, and the consequent effects-it is not difficult to see
There are a
why avc is essential.
number of factors which contribute to
the presence of an extremely wide
range of signal intensities at the antenna systems of any one radio receiving installation; this range may be as
great as a million to 'one. As to the
reasons for this wide range-we find
first the fact that the power rating of
different transmitting stations varies
widely. Some stations may employ a
power output as low as 100 w, whereas
others may be 5,000 w, 50 kw and even
500 kw. Then again the variation in
the distance between any one receiver
and the various transmitting stations
which are within its range, cannot help
but result in reception of signals which
may be as weak as 2 or 3 microvolts
or as strong as a volt-such as exists
across an antenna system located in
close proximity to a very powerful
broadcast station. The phenomenon of
fading due to a change in the transmitting medium located between the
transmitter and the receiver, contributes a received signal of fluctuating strength. All in all, these various
influences are very undesirable and up
to the time when automatic control systems were introduced, represented some
of the objectionable characteristics of
everyday radio reception.
Supplementary to signal strength
fluctuation is the introduction of distortion as the consequence of overloading due to excessively strong signals
or the attempts to reduce manually
these signals to the required levels.
The desirability of some automatic
control system which would eliminate
or minimize these difficulties and which
would keep the output of the receiver
constant in spite of this tremendous
variation of signal strength was extremely obvious. The result was the

development of ave.
*Much of the material for this article was
gathered from John Rider's book on avc.
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In his "Hour-a -Day" series on ave
John Rider discusses numerous avc
systems, describing the operation of
each.

AVC

AS AUTOMATIC CONTROL OF

SENSITIVITY

As to sensitivity, each and every
receiver is very definitely limited, which
means that while avc. may be a part
of the receiver system, it does not increase the sensitivity of the receiver
over and above that which would exist
if the receiver were not equipped with
avc. It is a well-known fact that a
prescribed input signal is required in
order that a certain output signal be
available from a receiver. This condition holds true with or without ave.
If, during a fade, the received signal
falls below the required minimum, no
output signal will be heard. This is
quite natural, because the maximum
sensitivity which can be built up in a
receiver is definitely limited and if the
signal input falls below the required
minimum, as established by the maximum sensitivity of the receiver, then
there is not sufficient signal strength
to actuate the various tubes.
The action of avc eliminates what
has been often identified as blasting
when tuning, which means that it is
possible to tune a receiver equipped
with avc over a tuning band and to
shift from a weak to a strong station
without being annoyed with a sudden
blast of sound when passing over the
strong stations. While it is true that the
manual audio volume control can be used.
to minimize such blasting in a radio
receiver, it is a customary thing to
maintain this control at a reasonably
high-level setting in order to be able
to tune in a weak station properly, or
at least to recognize the presence of a
weak staiton. If the manual audio
volume control is maintained at a lowlevel setting in order to prevent the excessively loud bursts of sound when
passing over strong stations, then it
is possible to pass right over or miss
the desired weak station.
Another excellent and beneficial effect of avc is the reduction of distortion. In days gone by some receivers
not equipped with ave and which employed a sensitivity control located in
the r -f portion of the receiver, distorted signals badly as the result of
overloading and as the consequence of
the effect produced when the sensitivity
control was so adjusted to reduce a
strong input signal to a suitable level
as it passed through the receiver. While

it is true that this was not really the
fault of the sensitivity control, but
rather a limitation imposed by the design of the tubes then in use, the disadvantage of a variable control which
required continual manipulation when
tuning, still existed.
In order to comprehend the function
of avc properly it is necessary to divorce the avc system from the manual
volume control located in the audio
system. Of course, the volume level
of the receiver output is indirectly controlled, but this is not the essential
point. The important thing to recognize is that the sensitivity of the receiver up to the second detector in a
superheterodyne receiver, is automatically varied so as to insure constant
output from the second detector. Expressed in another manner, we can say
that the function of avc is to insure
constant input to the a -f amplifiers, irrespective of the variation in intensity
of the received signal across the antenna system of the receiver. The last
named condition should be understood
as to be within reasonable limits.
The development of avc systems has
progressed over a period of time and, as
a result, a number of different types of
systems are in use. It is basically true
that all of these systems are alike-but
from the practical angle, some systems
are simple,-some more complex, and
still others very elaborately interlocked
with the different parts of a radio receiving system.

AVC SYSTEMS
To what extent do the various types
of ave systems now in use provide a
constant output signal from the second
detector tube-an output signal which
is independent of the strength, intensity
or level of the received signal ? . . . In
order that we have a basis of comparison, it might be well to show the relation between the input signal level and
the output of the second detector tube
VARIOUS TYPES OF
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in a superheterodyne receiver not
equipped with any form of avc. Such a
relation is illustrated in Fig. 1. If you
examine this curve closely, you will
note certain very significant details.
First is the fact that a continual increase in input does not necessarily result in a continual increase in output.
This is indicated by the fact that the
curve representing output does not continue rising. Instead it reaches a certain maximum and then starts to decrease. This means that every receiver
not equipped with avc is very definitely
limited in the output which it can supply (for a given setting of the manual
gain control). Input signals greater
than that required to produce this maximum do not result in greater, output.
.
As a matter of fact, as is evi.
.
dent in Fig. 1, they result in weaker
output, and, in addition, produce distortion. . . . This is the second important detail. The reason why such
receivers cannot be operated with input
signals greater than a certain level is
that if the input signal is greater than
the value permitted by design-the
tubes in the r -f' and i -f" amplifiers begin
to draw grid current and load or damp
the tuned circuits. This has the twofold effect of reducing the amplification
and introducing distortion.
SIMPLE AVC
How is this output -input characteristic modified in the case of a receiver which incorporates a simple avc
system ? At the present time it is not
necessary to describe this system. Let
it suffice if we say that the simplest
possible avc system is employed. The
output signal for various values of
input for such a receiver is illustrated
in Fig. 2. Certain significant details
are evident in this illustration, which
you should compare with Fig. 1. Note
that in Fig. 2 the output for comparable values of input signals is substantially less than in the case of the receiver which does not incorporate any
avc system. In other words, the output from the receiver with simple avc
for small values of input signal is substantially less than in the case of the
receiver without any avc. As the input
signal is increased, there is a further
marked difference in the output characteristic. Instead of increasing at a
uniform rate until the overload point
SO
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Typical ave circuit.

is reached, the output climbs slowly
and then gradually tapers off.
Figs. 1 and 2 should not be construed as definitely signifying that all
receivers which are equipped with avc
possess less sensitivity than receivers
which do not employ avc. This is a
matter of design. As a matter of fact,
the modern receivers equipped with avc,
are more sensitive than the older receivers which were not so equipped.
Referring again to Figs. 1 and 2, it
is significant to note that in Fig. 2 there
is an absence of an overload point.
Whereas the receiver without avc,
shown in Fig. 1, overloads considerably
with an input signal of 100 microvolts,
the receiver equipped with simple avc
does not overload when the input signal
is as much as 1 volt. An idea of the
uniformity of output, which can be obtained with a simple type of avc, can be
seen from the fact that a change in input signal from 10 microvolts to 1 volt
changes the output of a receiver from
10 units to 50 units. In other words, a
change of 100,000 to 1 in the input signal voltage is effective in changing the
output of the receiver in the ratio of

only

5

to 1.
DELAYED

AVC

A close examination of Figs. 1 and
shows that a receiver which is
equipped with simple avc, has a lower
sensitivity for very small input signals
than one which does not have avc. The
reason for this condition is that the avc
acts to cut down the sensitivity of the
receiver as soon as a signal is received,
and this happens no matter how weak
the incoming signal may be. This is
a great disadvantage, because it is with
weak signals that the maximum sensitivity of the set is desired. From a
practical viewpoint, this would mean
that weak signals would be difficult to
receive or, at least, hear, because during the time when maximum sensitivity
is needed, the presence of the avc lowers the sensitivity. Various remedies
for this disadvantage are used in present day avc systems. These are discussed in Rider's book on avc.
2

-

40.

Fig. 2.

Fig. 3.

THE BASIC CONTROL CIRCUIT

The function of the control voltage is
to vary the gain of the r -f and i -f amplifier tubes in accordance with the
strength of the signal impressed on the
antenna. By distributing this voltage to
the control grids of the several controlled tubes, the desired degree of control over the amplification in the r -f
and i -f systems is obtained.
A typical simple circuit illustrating
the coordination of all of the basic elements, which have been discussed so far
in the preceding pages, is shown in Fig.
3. This circuit contains an i -f tube,
which is controlled by the avc voltage,
the avc rectifier, and the resistance -capacity filter. This is the simplest possible
illustration and is by no means offered
as an example of what would represent
However, it does
a complete circuit.
illustrate the relation between the
source of control voltage, the filter network and the tube being controlled...
What happens in such a circuit?
If we examine this circuit, we find
certain significant details present. To
start with, the i -f signal is transferred
from the plate circuit of the i -f tube
to the input circuit of the avc rectifier.
Rectification takes place and the pulsating voltage is developed across the
load resistor, RL. The input to the filter
circuit' is connected to the most negative point along the control voltage supply resistor, which means that the control grid of the i -f tube is joined to this
point. The filter circuit, consisting of
R1, R2, C1 and C2, removes the alternating component of the pulsating voltage,
so that a steady voltage is available for
bias.
Speaking about the bias for the i-f
tube, we note that the cathode of the i-f
tube contains its own biasing resistor.
But why should this biasing resistor
be in the circuit if we can secure an
automatic bias from the avc rectifier?
The purpose of the i -f cathode bias
resistor is to supply a fixed minimum
bias, which sets the operating point of
that amplifier stage for its maximum
If we depended
sensitivity position.
.

.
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solely upon the avc circuit to supply the
entire bias, the i -f tube would be operating without bias during those moments when the receiver was being
tuned between stations and no signal
was passing through the receiver so as
to develop the automatic bias. By providing a fixed minimum bias, safe operation of the i -f tube is at all times assured. Such an arrangement is not limited to the i-f amplifier only-but can
also be used in r -f systems.
Now the polarity of the fixed minimum bias applied to the i -f tube and
the control bias developed by the avc
rectifier when a signal is passing
through the receiver, is such that these
two voltages are effectively in seriesso that the avc bias is additive to the
fixed minimum bias.
Let us now analyze in a qualitative
way. the exact manner in which this
simplified circuit functions. We start
off with the assumption that a weak
signal is being picked up by the antenna. Under this condition the signal
50

NO

AVC

140

oe
4".

system is

absent...

.

TIME DELAY CONSIDERATIONS

The function of an avc system is to
provide substantially constant output irrespective of changes in the signal input. As far as changes of received signal intensity are concerned, they may be
either rapid or slow. Whatever the
condition, the fact remains that the control voltage must be capable of following the fluctuations in intensity of the
applied signal. In other words, the control voltage must be able to increase or
decrease as rapidly as the occasion demands.
The filter network displays a great
deal of influence upon the ability of the

20
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INPUT

Fig. 4. Input-output relationship of same
receiver with and without avc.

voltage is passed on to the i -f tube and
across the secondary winding of the i -f
transformer, which feeds the avc rectifier, there will be a moderate signal and
consequently the control voltage produced across Rn will likewise be moderate in value. This in turn means that
the control bias on the i -f amplifier will
be of moderate value and the sensitivity
of the receiver will be moderately great.
As the input signal to the receiver is
increased, the magnitude of the control
voltage likewise increases in the same
ratio. The effect of this increasing control voltage is to level out the response,
because the greater the control voltage,
the greater the bias applied to the i -f
tube, and the less its mutual conductance, which can be interpreted in terms
of the gain or amplification of the system. This action tends to make the output uniform regardless of the strength
of the signal voltage fed to the input
of the receiver. The output characteristic which such a system would have if
it did not incorporate avc as against
the, output characteristic with avc is
shown in Fig. 4. Note that the output
characteristic, even with avc, is far
from ideal in that the output is not the
same for all values of input, but on the

.

'

(See Front Cover)

THE circuit given on the front cover

O

control voltage to follow rapid changes
in the input signal. However, before
we can really understand the nature of
the action which takes place in the filter
network consisting of R1, C1, Ra and Ca
in Fig. 3, we must investigate some of
the fundamental facts relating to the
charge and discharge of a condenser
through a resistor. As a rule we think
of circuits in such a way that if the
voltage is changed at one point in a circuit,-then the voltage instantaneously
changes in every other part of the circuit in conformity with the initial
change. In general this is quite true,
but where the circuit involves large
values of resistance and capacity, there
is a definite appreciable time lag between the instant that the initial voltage change is made at one point in the
circuit and the instant at which the
corresponding effect is felt at other
points in the circuit.

PENTODE USED AS DIODE AND HIGH -MU TRIODE

z3/MPLE
A VC

k a°

414

contrary does increase to a .certain extent with increasing values of signal input. While it is true that the performance with avc is not ideal, it is still far
superior to the action when the avc

shows a 6J7G used as a combination
second -detector diode with avc and as
a high -mu triode first -audio stage. The
particular values indicated on the cover
diagram are those used in the 1937
Crosley model 526.
THE CIRCUIT

The signal from the i -f tube is fed
through the doubly -tuned second i -f
transformer the secondary of which
feeds the plate of the 6J7G. The return
leg of secondary is connected, through
a 400,000 -ohm (diode) load resistor, to
the suppressor grid of the 6J7G. The
suppressor is connected to the cathode
which is suitably biased, for the tubes
action as the first audio stage, by proper
the voltage divider
secondary return leg
of the second i -f transformer is also connected, through the 1.5-meg, 0.05-mfd
resistor-condenser r -f filter to the grid
returns of the r -f and i -f stages. The
a -f signal developed at the second i -f
return leg is fed through the 0.006-mfd
coupling condenser and the 100,000 -ohm
filter resistor to the volume control. Any
desired portion of this a-f signal is fed
from the arm of this section of the control to the grid of the 6J7G. The screen
of the 6J7G with a 300,000 -ohm load
resistor is coupled through the 0.03-mfd
condenser to the second section of the
a -f volume control. Any desired portion
of the signal across this control is fed
to the grid of the output stage, a 6N6

connection

to

(+ 4 volts). The

for the circuit shown. The two volume
controls work from the same shaft.
FUNCTIONING OF THE TUBE

The plate and suppressor of the 6J7G
act as a diode and rectify the r -f signal
delivered by the i -f transformer secondary. The rectified (d-c) voltage is
developed across the 400,000 -ohm load
resistor; it is, however, still modulated
by the a-f signal present on the original
station carrier. This varying d -c across
the load resistor, none the less, has a
definite negative value with respect to
the cathode at the end away from the
cathode. This negative voltage is used
for automatic volume control. The portion of the tube in which the plate and
suppressor are located is sufficiently hot
to enable rectification of the small
amount of current required for detection
and avc action.
The variations or a -f signals developed across the 400,000 -ohm load resistor are passed on to the control grid
of the 6J7G by means of the 0.006-mfd
coupling condenser, the 100,000-ohm r -f
filter and the first a -f volume contr
This section of the dual volume contril
is used as the 6J7G grid load resistor..
The screen of the 6J7G is used as the
high -mu triode plate and collects the
(amplified) signals. The screen receives
full plate voltage through its 300,000ohm load resistor. The signal is col-,
lected by the screen because it has the
highest (-I-) potential and the suppressor and plate which surround it are
at a much lower potential.
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How many full time service men are there today?
How many part time service men are there today?

How many service men own their own business?
How many service men are also dealers?
How many service men own their own tube checkers?

How many service men own their own set analyzers?
How many service men own their own voltmeter-ohmeters?
How many service men own their own RF -IF oscillators?
How many service men own their own cathode ray oscillographs?

How many service men own their own automobiles?
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a

stock of radio receivers?
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General Data

.

total a -c power consumption is (approximately) 80 watts.

RCA 7T, 7K, 8T and 8K
The model 7T is a 7 -tube, table -type
superheterodyne with an 8 -inch dynamic
speaker. The 7K is of the console type
and has a 12 -inch speaker. The 8T and
8K are similar to the models 7T and
7K, respectively, except for the addition of a 6E5 and different cabinet designs.
THE CIRCUIT

osc.

ALIGNMENT PROCEDURE

Connect the output indicator to the
voice coil or to the primary of the output transformer (see Fig. 4). Advance
the receiver volume control to its maximum position allowing it to remain in
this position throughout the alignment
procedure. For each adjusting operation regulate the test oscillator output
so that the signal level is as low as possible and still observable at the receiver
output. Use of a small signal will obviate broadness of tuning that would
otherwise result from the use of a
stronger one.

Design features incorporated in these
receivers include : built-in doublet antenna coupler; improved plunger -type
air -dielectric adjustable trimmer condensers in the antenna and oscillator
coil circuits ; high-efficiency first -detector -converter with separate oscillator ;
magnetite core adjusted i -f transformers ; low -frequency oscillator compensation; wave trap ; aural compensated volume control with music -voice switch;
avc; phonograph terminal board, and a
dust -proof speaker.
The tuning range is continuous
through the standard -broadcast, medium -wave and short-wave bands. This
range includes the 49, 31, 19, 16 and 13
meter broadcasts in addition to the
channels assigned for police, amateur
and aviation communication.
The 6F6 output tube provides an undistorted power output of 2 watts. The

C13--' CIY

05C
030.
20,000K.0. WOO N.C,

Fig. 2.

CIA
0500

05C.

130016.C.

b40N.0

`--WAVE TRAP
460N.C.

Tube and trimmer locations.

produce maximum (peak) output. It is
advisable to repeat the adjustment of all
i-f magnetite core screws to assure that
the interaction between them has not
disturbed the original adjustments.
R -F ALIGNMENT
Calibrate the pointer of the tuning
dial by adjusting it to the extreme low frequency end of dial scale (beyond 55
on dial) with the plates of the gang
tuning condenser in full mesh. Alignment must be made in sequence of
short-wave band, medium -wave band,
wave -trap and standard-broadcast band.
Short-wave band
(d) Connect the output of the test
oscillator to the antenna terminal "Al
through a 300 -ohm resistor, leaving the
ground of the oscillator connected to
the receiver chassis.
(e) Turn range selector to its shortwave position. Set receiver dial pointer
to 20,000 kc. Adjust test oscillator to
20,000 kc. Set oscillator air trimmer

I-F ALIGNMENT
(a) Connect the output of the test
oscillator to the grid cap of the 6L7
(with grid lead in place) through a
0.001-mfd capacitor and to receiver
chassis. Tune the test oscillator to
460 kc.

(b) Adjust the two magnetite core
screws of the second i -f transformer
(one on top and one on bottom) to
produce maximum (peak) output.
(c) The two first i -f transformer
magnetite core screws (one on top and
one on bottom) should be adjusted to
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RCA

7T,

7K, 8T and 8K circuit diagram.
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WHOLESALE RADIO SERVICE CO., INC., has scored again !
No matter what you require in radio-resistors, condensers,
speakers, sets, chargers-ANYTHING and EVERYTHING-you'll
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GENERAL DATA-continued
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Fig. 3. Under -chassis view RCA 7T, 7K, 8T and 8K.

C13 (see Fig. 3) to minimum capacity
(plunger full out), and antenna air
trimmer C5 (Fig. 2) to maximum capacity (plunger full in). Slowly push in
oscillator trimmer C13 until maximum
(peak) output is reached. Two peaks
may be found. Adjust C13 to the peak

with minimum capacity (plunger near
out) for maximum indication. Tighten
lock nut. Slowly pull out plunger of
antenna air trimmer C5 until maximum
(peak) output is reached while slightly
rocking the gang tuning condenser
back and forth through the signal. Two
peaks may be found with this circuit.
The peak with maximum capacity
(plunger near in) should be used.
Tighten lock nut.
Medium -wave band
(f) Turn the receiver range selector
to its medium-wave position, with the
receiver dial pointer set to 6,000 kc.
Tune test oscillator to 6,000 kc. Carefully adjust the oscillator and antenna
air trimmers C14 and C6, respectively,
so that each brings about maximum
(peak) output. When adjusting the
oscillator trimmer C14, two peaks may
be found. The one of minimum capacitance (plunger near out) should be
used.

Wave -trap adjustment
(g) Connect the output of the test
oscillator to the antenna terminal "Al"
through a 200-mmfd (important) capacitor. Turn the range selector to its
standard -broadcast position and set the
receiver dial pointer to a position of no
extraneous signals near 600 kc. Tune
the test oscillator to 460 kc. Adjust the
wave-trap magnetite core screw to the
point which causes minimum output
(maximum suppression of signal). An
increase of the test -oscillator output may
be necessary before the point of minimum output, obtained by adjustment of

418

wave -trap screw, becomes apparent on
the output indicator.

Standard broadcast band

(h) Reduce output of test oscillator
to a minmum. Tune the test oscillator
to 600 kc and set receiver dial pointer
to 600 kc. Adjust output of test oscillator until a slight indication of output
is visible.

(i) Adjust the oscillator magnetite
core screw (top of oscillator coil) so
that maximum (peak) output results.
(j) Set receiver dial pointer to 1,500
kc. Tune the test oscillator to 1,500 kc.
Carefully adjust the oscillator and antenna air trimmers C16 and C7 respectively so that each brings about maximum (peak) output.
(k) Tune the test oscillator to 600
kc. Tune the receiver to pick up this
signal disregarding the dial reading at
which it is best received. Adjust oscillator magnetite core screw (top of oscillator coil) for maximum (peak) output while rocking gang tuning condenser. After completing this adjustment,
the trimmers C16 and C7 should be readjusted as in (j) to correct for any
change in the oscillator high -frequency
tuning which has been caused by the
preceding adjustment.
PHONOGRAPH TERMINAL BOARD

A terminal board is provided for con -

BROWN -BLACK

BROWN

necting a phonograph into the audio
amplifying circuit. Typical methods of
connecting a low -impedance pickup are
shown on the schematic diagram (Fig.
1).
SOCKET AND VOLTAGE DATA

An underchassis view is shown in
Fig. 3 giving the location of trimmers
as well as the various voltages encountered at the socket prongs. Two voltage
values are shown for some points. The
higher value shown in parenthesis
with the asterisk indicates operating
conditions without the voltmeter loading. The lower value is the actual
measured voltage and differs from the
higher value because of the additional
loading of the voltmeter. Each value
as specified should hold within 20%
when the receiver is normally operative
with its rated line voltage. These voltages were measured with a 1,000-ohm per -volt voltmeter with no signal received and with the volume control set
at maximum.
Fairbanks -Morse 72

The Fairbanks -Morse 72 is a 7tube, 3 -band superheterodyne employing metal -glass tubes. A complete circuit diagram is shown in Fig. 2, with
the tubes used, their functions and the
various voltages encountered on the
socket prongs lettered on the diagram.
These voltages were measured with the
set in full operating condition, the volume control turned to maximum and
the antenna shorted to the ground. A
1000 -ohm -per -volt voltmeter was used
to make the measurements. Actual
values may differ as much as 20 percent
from those given.
ALIGNMENT PROCEDURE

To insure obtaining the performance
the model 72 is capable of delivering,
it is essential that it be aligned perfectly. For this reason it is urged that
the following instructions be studied
carefully before any alignment adjustments are attempted.
Proper adjustment of the various
tuned circuits will only be possible.
through the use of an accurate and reliable signal generator employed in conjunction with an output meter, which
may be connected across the voice coil
leads of the loudspeaker.
All adjustments should be made with
the volume control at maximum position. Any desired variation in signal
strength should be obtained by adjusting the output of the signal generator.

BLACK

Fig. 4.

RCA speaker connections.

1.

I -F ALIGNMENT
Turn the gang condenser to maxi -
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L 3 5/16"
Horizontal Mounting Centers 2 13/16"
W 11/2 H 2"
61.05
1 plate to 1 grid 3:1 ratio, Vertical mount
S-31
1.05
1 plate to 1 grid 3:1 .ratio
U-31
1.11
1 plate to 2 grids 2:1 ratio, Vertical mount
S-32
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.90
coil
voice
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.90
lnterstage audio 4:1 ratio
U-41
ratio,
Vertical
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.93
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47 to 4000 and 2000 ohms
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Class B 19,
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ohms
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GENERAL DATA-continued
mum capacity (fully meshed). With the
range switch on the broadcast position.
2. Supply a 456-kc signal from the
signal generator to the grid of the first
detector tube (6A8G) through /a 0.1mfd condenser connected in series with
the signal generator lead.
3. Adjust the four trimmers of the
two intermediate -frequency transformers
(see Fig. 1) for maximum output with
minimum input from the service oscillator.

1ST I. F.
TRIMMERS
2 ND I.

F

TRIMMERS
5Y3
PEAKER

CABLE

A.C. CORD

BAB
BROADC AST

OSC. TRIMMERS

POLICE

S

B

SHORT-WAVE

HORT -WAVE

TRIMMERS

BROADCAST

POLICE

DIAL ADJUSTMENT

Before making any radio-frequency
alignment adjustments, close the vari(maximum
able tuning condenser
capacity), loosen the screw that secures
the dial pointer, place the pointer in a
horizontal position (gang condenser
still closed) and then tighten the screw.
R -F ALIGNMENT
The parallel or high -frequency trimmer condensers for each coil are housed
in the same shield can with the coil
except the oscillator trimmers ; thee
are air dielectric condensers and are
mounted on the chassis. These trimmers
are used for aligning the high -frequency
end of each band. The location of the
various trimmers is shown in Fig. 1.
The oscillator adjustable series -padding condensers are used for tracking
the oscillator at the low -frequency end

Fig.

I. Trimmer
locations.

3. Supply a 6 -megacycle signal from
the signal generator to the antenna lead
of the receiver through a 400 -ohm carbon resistor (dummy antenna) connected in series with the signal generator lead.
7. Adjust the broadcast band oscillator padding condenser (top of the
chassis, see Fig. 1) for maximum output with minimum input from the signal generator at the same time rocking
the tuning condenser back and forth
across the signal to insure the peak of
greatest intensity.
8. Check at 1500 kc and then at 600

6A8G

Output

GQ7G(9SV GLG 1ssr.
-.25..

.0.31

0V.

:

c

2nd.Det., A.V.C.

Mixer

R. F.

ANTENNA-$LUE

POLICE

of each band. The padding condensers
may be adjusted from the top of the
chassis through the holes indicated in
Fig. 1. Since a fixed mica padding condenser is employed on the short-wave
band no adjustment is necessary. While
making padding condenser adjustments
the gang condenser should be rotated
back and forth across the signal to insure adjustment to the peak of greatest
intensity.
Police band:
1. Turn the band-selector switch to
the police band (center) position.
2. Tune the receiver to 6 megacycles.

G7G( 1ssv.

.GROUND -BLACK

6K7G
BROADCAST/
OSC. RAMIE RS
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Fairbanks Morse model 72 circuit diagram.
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GENERAL DATA-continued
kc. Make any adjustments that are necessary to obtain satisfactory calibration.

tuning range by the front section of the
main tuning condenser in conjunction
with the oscillator coil and padding
capacitors.
The combination of the two signals
produces the i -f of 465 kc. The i -f amplifier consists of a 6K7 tube and two
i -f transformers, each with two tuned
circuits. An i-f wave trap is provided
across the antenna and ground terminals
to eliminate interfering signals.
The output of the i -f amplifier is applied to one plate of the 6H6 diode rectifier, which is a combined detector, initial bias and avc tube. The direct current component of the rectified signal, through one diode of the 6H6, produces a voltage drop across R-3. This
voltage drop provides automatic bias for
the converter and i -f amplifier tubes
and so gives avc action. The other diode
of the 6H6 provides an initial bias for
the tubes on the avc circuit under conditions of little or no signal. This initial
bias diode, under conditions of small
signal, draws current which flows
through resistors R-2 and R-3. The resulting voltage is the required minimum
operating bias for the controlled tubes.
Upon receiving signals above the level
of the initial bias, the initial bias diode
stops drawing current and the avc diode
takes over the controlling bias.
The manual volume control, R-5, selects the amount of audio signal applied

backed out until the correct signal is received at 20 megacycles and the image
at approximately 19 megacycles. If readjustment is found necessary the antenna and radio -frequency stage trimmers should be checked again.

Short wave band:
1. Turn the band -selector switch to
the short-wave (clockwise) position.
2. Tune the receiver to 20 megacycles.
3. Supply a 20 -megacycle signal
from the signal generator to the antenna lead of the receiver through a
400 -ohm carbon resistor (dummy antenna) connected in series with the signal generator lead.
4. Adjust the short-wave band oscillator trimmer condenser (Fig. 1) for
maximum output with minimum input
from the signal generator. Then adjust
the short-wave band antenna and radio frequency stage trimmers for maximum
output at the same time rocking the
tuning condenser back and forth across
the signal to insure the peak of greatest intensity.
5. The 8 -megacycle signal should be
received near 8 megacycles on the dial.
If this is not the case check the oscillator tube, switch connections, the fixed
padding condenser and the coils. No
adjustment is required at this point.

G.

Warning:
The image signal should be received
at approximately 19 megacycles on the
dial. If not, the oscillator has been
aligned to the image frequency and the
oscillator trimmer condenser must be

CONVERTER

&

E. E -6I

,

E-62, E-68

Models E-61, E-62 and E-68 employ
six metal envelope tubes in a superheterodyne circuit giving the selectivity
and sensitivity inherent in this type circuit. Two -watts undistorted output is
obtained through diode detection and
twó high -gain audio amplifier stages.
The frequency range of the broadcast
band is from 540 to 1750 kc; of the
short-wave band, from 2.2 to 7.0 mc.
The approximate power consumption is
70 watts.
THE CIRCUIT
The signal from the antenna is applied to the control grid of the 6A8
tube through the r -f coil, the secondary
of which is tuned to the incoming signal by the rear section of the main
tuning condenser. In the 6A8 tube the
incoming signal is combined with the
local oscillator signal which is 465 kc
higher in frequency. The local signal
is generated by the oscillator elements
of this tube, and the proper frequency
difference is maintained throughout the
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GENERAL DATA-continued
post of the receiver through a dummy
antenna. This dummy antenna consists
of a 400 -ohm resistor in series with a
250-mmfd capacitor and should be connected in series between the test oscillator output and the receiver antenna post.
With the 465-kc signal applied to the
receiver antenna post, adjust the wave
trap trimmer for minimum output indication.
R -F ALIGNMENT

Fig. 2.

Chassis views showing socket layout and trimmer locations.

to the grid of the 6F5 audio amplifier
tube, and this regulates the output of the
receiver. The output of the 6F5 tube
is resistance coupled to the grid of the.
6F6 power amplifier pentode. The plate
circuit of the 6F6 is suitably matched to
the loudspeaker by means of a step-

down output transformer.
The tone control circuit consists of a
0.003-mfd capacitor, connected in series
with a two-point grounding switch, S-2,
in the grid circuit of the 6F6 power
pentode. When it is desired to reduce
the high -frequency output of the receiver, the switch, S-2, is turned to its
counterclockwise grounding position.
Plate and grid voltages for all tubes
are supplied by the power supply system
employing a 5W4 full -wave rectifier
tube which, together with a suitable network of resistors and capacitors, supplies the required voltages and filtering
action.
ALIGNMENT PROCEDURE

The receiver should first be allowed
to run for fifteen minutes in order to
reach its approximately normal operating temperature. Before making any
adjustments, it is wise to determine the
correctness of the existing alignment.
Set the frequency band switch of the
receiver to the broadcast position and
turn the volume control to the extreme
clockwise position. Tune the receiver to
some point above 1500 kc so that no
signal is heard, short-circuiting the antenna and ground terminals if necessary, and ground the chassis.
I -F ALIGNMENT
Remove the control grid clip from the
45A8 tube and connect the test oscillator
-424

output between the chassis and the
dome terminal of the 6A8 tube. The i -f
amplifier is tuned to 465 kc; set the
oscillator dial at this frequency. Make
sure that a d -c path exists between the
output terminals of the test oscillator;
if an ohmmeter does not show continuity
between the test oscillator terminals,
connect a resistor of fairly high resistance between the 6A8 dome terminal
and chassis to provide a d -c grid return
path.
Connect the output meter across the
cone coil of the speaker and adjust the
test oscillator output control so that,
with the volume control at maximum,
a small indication is observed on the
output indicator.
Adjust the secondary trimmer of the
second i -f transformer until a peak output reading is obtained. Maintaining a
small output indication, adjust next the
primary trimmer of the second i -f transformer for maximum output. Continue
this procedure, adjusting the secondary
trimmer of the first i -f transformer, and
lastly, the primary trimmer of the first
i -f transformer. After completing this
procedure, repeat it a second time for
final alignment. The i -f alignment will
then be complete.
During both i -f and r -f alignments,
the test oscillator signal would be maintained at the lowest level that will give
a good output indication, keeping the
receiver volume control at maximum
and adjusting the test oscillator output
control to give the required indication.
WAVE TRAP ALIGNMENT

After completion of the i -f alignment,
with the test oscillator still set on 465
kc, apply this frequency to the antenna

The r -f and oscillator trimmers are
aligned at 580 and 1500 kc. First of all,
check the position of the dial pointer.
To do this, rotate the gang condenser
to the maximum capacity position, i. e.,
plates fully meshed. While in this position, align the pointer with the last
black line on the scale by loosening the
dial drum set screws and rotating the
drum on the gang shaft. Make sure the
antenna and ground terminals of the receiver are not short-circuited and connect to them the output of the test oscillator, preferably using the dummy antenna described between the test oscillator and the receiver antenna terminal.
Connect the output indicator across the
speaker cone coil.

Broadcast 540-1750 kc
Set the frequency band switch to the
broadcast position. Tune the test oscillator to 1500 kc and set the dial pointer
on the receiver to this frequency. Adjust the broadcast oscillator trimmer on
the front section of the gang condenser
for maximum output, keeping the receiver volume control at its extreme
clockwise position and adjusting the test
oscillator output to maintain a small
reading on the output indicator. When
optimum adjustment on the broadcast
oscillator trimmer is obtained, adjust
the broadcast r -f trimmer on the rear
section of the gang for maximum output.
Now set the test oscillator at 580 kc
and tune the receiver to that frequency.
Slowly, rocking the tuning condenser
back and forth through the signal, adjust the 580 kc padding capacitor for
maximum output. When this has been
done, return to 1500 kc on the receiver
and test oscillator and recheck the alignment at that frequency for maximum
output. The broadcast band should
now be in alignment.

Short Wave 2.2-7.0 in'c (2200-7000 kc)
No separate short wave trimmers are
provided on this receiver. The correct
adjustment of the broadcast band at 580
and 1500 kc automatically aligns the
short-wave band.
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Resistors
CONTINENTAL

Carbon
Resistors

`\ \

\

\_\

1

1

O

Withstand
300%
Overload

Watts

E2=(110)2-3.0
Resistors are not supposed to be operated
at a 300% overload, but it is a satisfaction
to know that 300% overloads can be carried by dependable CONTINENTAL
Carbon resistors. Standard types, list
price:
/-watt, 17 cents 1 -watt, 20
cents. Semi-precision insulated resistors
are supplied only in 1 -watt size within
5% of rated value for meter multipliers.
List, 30 cents. Complete listing, including
3 and 5 -watt sizes, in Bulletin 104-A.

/,

;

Free Cabinet

..

WHAT SINGLE

C

/..,_Insulated

.

N

P. A.

SYSTEM

Will Serve 98% of
Dealer Demands?

T
I

FOR RENTALS
110

N
E
N

V.

or 8

V.

FOR SALES
110

V. or 6 V.

SYSTEM MP -420

T

WEBSTER-CHICAGO
Operates on, either 110 V. A.C.
or 6 V. D.C. 20 watts 'output .. .
amplifiers and turn table built
in 1 unit . . - two 12" Permanent
Hand Tune
Magnet Speakers
dual diaphragm crustal micro-

A
L

...

phone.

"ONE" sound system that the dealer should own. Just
the system for rentals or for demonstration. Because of
flexibility many consumers prefer this system.
The

Dial Color Code, Wattage Chart
Offered with the purchase of 35 standard insulated CONTINENTAL Carbon resistors-this
convenient cabinet saves time in locating resistors and in calculating the correct size to use.
The resistor bins are supplied with 35 selected
values most frequently required.
Code 135D, 1 -watt, list price
$7.00
Code 135G, %-watt, list price
5.95

Filtercons

C

A
R
B
O

System MP -420 can be used on either 110 V. A.C. or
6 V. D.C. by plugging in the right power pack. It is thus
equivalent to two complete systems. The plug-in type
power pack is an exclusive Webster -Chicago development

(Pat. Pending).

All equipment, including tubes, furnished with system.
Complete price surprisingly low. See this system at your
nearest jobber. Write for more complete information.
Webster-Chicago are old established manufacturers of
P. A. Systems Sound Equipment and Accessories of all
kinds. A full line of carefully engineered merchandise,
priced right. The Sound line that all dealers should handle.

N

STRICT DEALER POLICY-

FULLY LICENSED

For the reduction of man-made static!
CONTINENTAL Filtercons are designed in three major types-interference rejection, interference diverting, and noise suppression
Filtercons. The application of Filtercon
F1005DH in blocking line noise out of the
house wiring eliminates much of the interference picked up by antenna lead-ins. Bulletin
104-A describes applications for Filtercons.

IICOA7/NENfdL CARBON Inc.

TIME PAYMENT PLAN

I

N
C

I

l

Please send me more information on Model MP -420.
in sound systems for Rentals....; PortI am also interested
High Power
ables
; Fixed Systems....; Low Power.

...;

Cleveland, Ohio

I
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Toronto. Ontario
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Institutional Systems....; Hotels....; Schools....;
Factory Call
Inter -Office Communicating Systems....;
Systems...

1

13912 Lorain Avenue

WEBSTER-CHICAGO
Section S-5, 3826 West Lake St., Chicago, Ill.

SAW IT IN SERVICE
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Auto -Radio

PARTS LIST (SEE FIG.

Condensers
Capacity
0.1 mfd 160 v
0.1 mfd 160 v
0.05 mfd 160 v
0.05 mfd 160 v
0.02 mfd 200 v
0.00025 mfd moulded

No.
11A
11B
11C
11D
12
13
14

16
17
18
19
20

ALIGNMENT PROCEDURE

21

22A
22B

Osc.- Mod.

7.F.,

45

o
Oto-30V
OV.

240

Q

©

V.

46

ohm %w
ohm
55,000 ohm 1 w
20,000 ohm
w
450 ohm % w
350 ohm % w
750,000 ohm
w
150,000 ohm
w
500,000 ohm
w
300,000 ohm
w
300,000 ohm volume control
100
100

35

36
37
41

©

Output
42

Ist. A.F.
6D6
3.5v.
y

240

3.5V.

25

i.51:

V.

G

-7V.

19

OV.

OV.
13

/w

/
//
//

34

6 B7

©©

5.5V.

//
lmeg/w

30
31
32
33

0'ode Det., A.V.C.

6A7

Resistors
Ohmage
300,000 ohm ?/ w
750 ohm % w
60,000 ohm
w
20,000 ohm
w

29

0.1mfd200v

51

)

23
24
25
26
27
28

M.N. plate riveted to chassis

43

I

No.

0.00025 mfd moulded
0.5 mfd 160 v
0.5 mfd 160 v
0.0005 mfd moulded
0.1 mfd 200 v
0.0001 mfd moulded
0.02 mfd 200 v
0.006 mfd 400 v
0.005 mfd 1000 v
6 mfd 350 v
6 mfd 350 v

15A
15B

All the circuits in this receiver are
very accurately adjusted at the factory
and normally should need no further adjustment. However, if it is definitely
known that an adjustment is necessary
the circuits can best be properly aligned

'R.F.

.

.

with the use of a modulated signal gen erator and an output meter.
Connect one. terminal of the output
meter to the plate and the other terminal

Crosley A-266
The Crosley model A-266 is a single
unit auto -radio six-tube superheterodyne
receiver. The power supply unit is built
into a completely shielded compartment
and is an integral part of the receiver
chassis.
A circuit diagram is shown in Fig. 1
with the tubes used and with the various
voltages encountered on the socket
prongs lettered on the diagram. These
readings were taken with a 1000 -ohm per -volt voltmeter with the receiver in
operating condition and no signal input. The filament voltages were measured with a low range d -c voltmeter.
Voltages taken in the field may vary
10 percent from those given.

6D6

to the screen of the 42 output tube. Be
sure the meter is protected from d-c by
connecting a condenser (0.1 mfd or
larger-not electrolytic) in series with
one of the leads.
Note: The receiver chassis must be in
its case and a speaker similar to one
used with the receiver must be connected to the chassis before making any
adjustments. It is also advisable to use
a spare control unit for making adjust -

35K.

80V.

fi

36
35

4

O
O
OO

e
Z

HA

23

V

5

1

8

17

33

O

-Q

II D

116

37

32

C>

-It

12

34

41

18

----I

20

26

24

27

31

4

16

39

www1

IIC
43

10005

30

111

154

Rect.

28

84
©©

50

VIB

15

311
VIB
50

262

KC.

I

-F

42

29

Fig. I.
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0
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i000j
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Crosley A-266 circuit diagram.

SERVICE FOR

The N

EW

JEFFERSON
P1a

is -Sued
Line

Audio and Output Transformers
and Chokes
THE PLASTIC COATING of high melting point,
black, moisture -proof compound, expertly applied, permanently adheres to and seals all exposed surfaces and
assures positive protection from adverse climatic con-

ditions.
MOISTURE CANNOT PENETRATE this tough elastic jacket. The delicate windings are completely protected
at all times and electrolysis or deterioration prevented.
The coating is not brittle and therefore will not chip or
crack to allow absorption and condensation of moisture
to endanger the useful life of the windings.
The construction and design are up to the well-known
Jefferson standard,-with precision machine-wound coils,
vacuum -dried and impregnated;-cores of Jefferson specification silicon steel laminations annealed after stamping ... JEFFERSON
ELECTRIC COMPANY, Bellwood
(Suburb of Chicago), Illinois. Canadian Factory: 535 College Street,
Toronto, Can.

The latest Sylvania service booklet is off
the press. Send for your FREE copy Now!
Have you an auto radio installation or servicing business? Then you can't afford to be without this latest
Sylvania Service Manual. This handy little booklet is
chock-full of valuable information compiled by one of
the most expert engineering research staffs in the business. And it's written in your language!
Here are just a few of the important subjects covered: Elimination of motor interference for every make
of 1936 car.... Tube complement chart for practically
all models of automobile radio sets, with I.F. peak frequencies.... Set and Antenna installation hints... .
Power Supply hints, etc. These and hundreds of other
problems you will meet in auto -radio installation and
servicing are covered in this amazing book.
If this book cost a dollar, you'd pay it willingly. But
it doesn't cost a cent! It's yours absolutely free. All
you have to do is fill out the coupon below and send
it to us. You'll receive your free copy in a few days.
Hygrade Sylvania Corporation. Makers of Sylvania
Radio Tubes and Hygrade Lamps. Factories at Emporium, Pa., Salem, Mass., and St. Mary's, Pa.

SYLVANIA

ASK YOUR RADIO PARTS JOBBER

JEFFERSON
CAT. NO.

467-501
467-502
467-503
467-504

I
t
I

I

to
to
to
to

Tranmers
Ampop-

AUDIO TRANSFORMERS
SIZE
2
2
3
3

PRICE
$1.25
1.3o
1.50
1.60

t-5/8 x 1-7/8"
2.7/8 X t-5/8 x 1-7/8
3-1/4x 1-7/Sx2-t/8"
3-t/4x I -7/8x2-1/8"
2-7/8

Audio
P. P. Input
Audio
P. P. Input

x

CHOKES

Small filter and plate chokes
466-(59o) 20Hen.-50MA.-425 Ohms 3 -1/4x1 -7/8x2-1/8" $1.50
1.30
466-(540) 25o Hen.-IoMA.-5000 Ohms 2-7/8x2x2-1/2"

1936

Member Service Organization
Name

OUTPUT TRANSFORMERS

for Single or P. P. Output Tubes -71A, 45, 33, 42, 47, etc.
2.7/8 x I-5/8 x I-7/8" $1.20
467-509 2 Watt -7000-4/6 Ohms
1.35
467-510 3-1/2 Watt -7000-6/8 Ohms 3 -1/4x1 -7/8x2-1/8"

SEPTEMBER,

The Set -Tested Radio Tube

S-96
HYGRADE SYLVANIA CORPORATION
Emporium, Pa.
Please send without obligation your new service book, "Auto -Radio
Installation and Servicing."
Call
Amateur D
Experimenter
Independent D
Employed by dealer
Serviceman

SAY

You

Address
City

State

Name of jobber

Address

SAW IT IN SERVICE
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AUTO-RADIO-continued
BLACK

22A 228

ORANGE

25

va9
24

BROWN

GREEN

s,
Figs. 2 and 3. Chassis views Crosley A-266.

ments of the volume control and tuning
condenser. A standard control unit with
short cables (6 inches to 8 inches)
makes a very convenient and useful tool.
If it is desired to shorten a pair of long
cables it will be absolutely necessary to
heavily tin the cables before cutting
them.

I -F ALIGNMENT

(a) Connect the output of the signal
generator through a 0.02-mfd condenser
to the top cap of the 6A7 osc-mod tube,
leaving the tube's grid clip in place.
Connect the ground lead from the signal generator to the receiver chassis
frame. Keep the generator leads as far
as possible from the grid leads of the
other screen grid tubes.

(b) Adjust the station selector so
that the rotor plates of the tuning condenser are completely in mesh.
(c) Turn the volume control of the
receiver full on and turn the tone control to the treble position.
(d) Set the signal generator to 262
kilocycles.

(e) Adjust both trimmers located on
the second i -f transformer for maximum
output.
(f) Adjust both trimmers located on
the first i -f transformer for maximum
output.
(g) Repeat operations (e) and (f)
for more accurate adjustments.
Always use the lowest signal generator output that will give a reasonable
output meter reading.
R -F ALIGNMENT

(a) Connect the output lead from the
signal generator through a 0.00025-mfd
condenser to the antenna connection of
the receiver.
(b) Set the signal generator to 1400
kilocycles.
(c) Adjust the station selector to 140
on the dial.
(d) Adjust the trimmer on the oscillator section of the tuning condenser for
maximum output.
(e) Adjust the trimmer on the r-f
428

section of the tuning condenser for
maximum output.
(f) Adjust the trimmer on the antenna section of the tuning condenser
for maximum output.
(g) Readjust the station selector for
maximum output. Do not readjust the
oscillator trimmer.
(h) Repeat operations (e) and (f)
for more accurate adjustments.
ADJUSTING ANTENNA COMPENSATOR

(a) Set the signal generator to 600
kilocycles.
(b) Tune in the 600 -kilocycle signal
with the station selector for maximum
output.
(c) Adjust the antenna compensating
condenser, Illustration No. 10, Fig. 2.
for maximum output.
(d) Repeat operations (b) and (c)
alternately until no further improvement can be obtained.
(e) Set the signal generator at 1400
kilocycles again.
(f) Tune in the 1400 kilocycle signal
with the station selector for maximum
output.
(g) Readjust the trimmer on the antenna section of the tuning condenser
for maximum output.
It will be necessary to adjust the antenna compensating condenser to the car
antenna after the receiver has been installed in the car.
(a) After the installation is complete,
tune in a weak station between 55 and
65 on the dial.
(b) Adjust the antenna compensating condenser for maximum volume in
the speaker.
Cadillac and La Salle 6Q
This model is a six -tube automobile
receiver using glass tubes in a conventional superheterodyne circuit. The
tuning range is from 530 to 1650 kc.
The power consumption at 6 volts is 9.0
amperes. The power output is 5.5 watts.
A circuit diagram is shown in Fig. 1,
with the tubes used, their functions, and

the various voltages encountered on the
socket prongs lettered on the diagram.
The values given were measured with
a 1000-ohm -per -volt voltmeter with the
volume control on maximum and the
antenna shorted to the chassis. The
grid bias of the driver and output tubes
were measured at the genemotor cable
socket.
Referring to the first i -f transformer,
T4 in Fig. 1, it will be noted that there
is a coupling winding shown below the
primary.
When the expander (selectivity control) is in the sharp position, the coupling winding is open circuited and the
loose coupling which exists between the
primary and secondary of this transformer results in high selectivity.
When the expander is in the broad
position, the coupling winding which is
wound under the primary is connected
in series with the secondary. This provides overcoupling which results in a
greatly widened resonance curve.
Passage ,òf .a wide range of audio frequencies is thus obtained.
ALIGNMENT PROCEDURE

Misalignment of condensers generally
manifests itself as broad tuning and
lack of volume at portions or all of the
standard waveband. The receivers are
all properly aligned at the factory with
precision instruments acid realignment
should not be attempted unless all other
possible causes of the faulty operation
have first been investigated and unless
the service technician has the proper
equipment.
A signal generator that will provide
accurately calibrated signals over the
standard waveband and at the intermediate frequency, and an output meter
are required for indicating the effect of
adjustments.
I-F ALIGNMENT
Set the signal generator for a signal
of 175 kc.
Connect the output of the signal generator through a 0.1-mfd condenser to
the stator of the interstage section of
the tuning condenser-see Fig. 2 for the
location of this condenser. This can be
done by connecting a lead to the lug
on the top of this stator.
Connect the ground lead of the signal
generator to the chassis ground.
Short out the oscillator section of the

tuning condenser.
Turn the expander to the sharp position and keep it in this position for all
adjustments.
Set the volume control at the maximum position.
Attenuate the signal from the signal
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EVERY RADIO SERVICEMAN
SHOULD OWN

A WORD TO THOSE

Model
735

THE

NATIONAL
UNION

*WAY

WHO SERVICE

D.C.
Pocket
Volt -Ohm.
Milliammeter

BATTERY RECEIVERS
Plug-in Terminals
The cells in these batteries are accurately
sized and carefully compounded especially
for "C" battery work. This makes the capacity bear the correct relation to "B" battery
capacity, so that on modern battery receivers, practically all of which bleed the "C"
battery during periods of operation, the "C"
voltage goes down in step with the "B"
voltage, thus preserving the ideal relationship between grid and plate voltage for best
receiver performance throughout the entire
life of the batteries.
Because the voltage of the "C" Battery is
thus reduced, it is essential that new "C"
batteries be installed with each new set of
"B" batteries. Otherwise, the tubes will be
considerably under -biased and the "B" battery current excessively high, so that the life
of new "B" batteries will be seriously shortened if they are used with old, run-down
"C" batteries.
Always replace the "C" battery with each
new set of "B" batteries.

Reads D.C. 15-150-750 volts at 1000
ohms per volt; 1.5-15-150 Milliamperes;
Y2-1000 low ohms; 0-100,000 high ohms
at 1.5 volts.

* The National Union Way makes the purchase of National

Union radio tubes doubly profitable. Besides full protection on
the highest quality radio tubes, each National Union tube
purchased helps to earn free equipment. But, possession of
the equipment is obtained at once with just a nominal cash
deposit. (Deposit is rebated when required number of tubes
have been purchased).
deals with progressive radio dealers. Don't be misled. See your National
Union jobber and get all the facts.

OTHER NATIONAL UNION OFFERS
In SOUND EQUIPMENT items available include 17 -watt
portable system, 10 -watt portable system, 6 -watt portable system, phonograph pickup and turntable, etc.
In SERVICE EQUIPMENT items available include tube
testers, analyzers, oscillographs, signal generators, modulators,
meters, etc.
In SHOP EQUIPMENT items available include stock cabinets, coats, display signs, etc. All items absolutely free the
National Union Way.
-

NATIONAL UNION RADIO TUBES

National Union manufactures a complete line of radio tubes in glass,
metal and G -type. National Union's high quality has made them the
outstanding favorite in the radio service profession. All sales policies have
been formulated with the idea of making National Union radio tubes the
ideal replacement tube for the radio dealer. This has been backed up
with a selling program that means real support and help to the wideawake dealer. Dealers and jobbers handling National Union radio tubes
are the leaders in repair parts and service.

Let National Union Help You
THE

General Offices: New York City
Branches: San Francisco, Chicago
Unit of Union Carbide 1l1W and Carbon Corporation
The word "EVEREADY" is the trade -mark of
National Carbon Co., Inc.

ROAD TO
BUSINESS

BETTER
1. Full

guarantee on

highest quality

jobber stocks
are complete...No
hunting for odd
types.

4. N. U.

radio tubes.
price business
not solicited.

2. Cut

r

NATIONAL CARBON COMPANY, INC.

Write for Information

3.

Price Protection.

5

Timely business
building aids.

NATIONAL UNION RADIO CORPORATION
570 Lexington Ave., New Yok City
S-936
Please send me more information on Ranger -Examiner New
Pocket D.C. Volt-Ohm-Milliammeter.
Dealer Name

Address
City
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AUTO -RADIO-continued
generator to prevent the leveling -off
action of the avc.
Then adjust the three i -f trimmers
until maximum output is obtained. The
location of these trimmers is shown in
Fig. 2.
1650 kc adjustment:
Set the signal generator for 1650 kc.
Turn the rotor of the tuning condenser to the full open position.
Connect the shielded antenna lead
from the chassis through a 110-mmfd
condenser to the antenna post of the
signal generator.
For this and all subsequent adjustments keep the volume control at the
maximum position and attenuate the
signal from the signal generator to prevent avc action.
Adjust the trimmer of the oscillator
section of the three -gang condenser until maximum output is obtained-see
Fig. 2 for location of this trimmer.
1400 kc Adjustment:
Set the signal generator for 1400 kc.

Chassis view showing tube and

Fig. 2.

trimmer locations.

Turn the rotor of the tuning condenser
carefully until maximum output is obtained.
Adjust the interstage ançi antenna
trimmers for maximum output-see
Fig. 2.
Do not change the setting of the oscillator trimmer.

6D6

2351<

235K

.

6C6

6D6

TI

R.F.

It is often necessary to ground the
shielded antenna casing every foot or
two. In these cases it is advisable to
run a heavy bare copper wire (about
No. 12) along the shield wrapping the
two together every foot or so and
grounding the copper wire at each end.
Hygrade Sylvania Auto -Radio Hints

After the receiver is installed and the

6C6

--i

EE NOTE

Antenna Shield Ground

ADJUSTING ANTENNA TRIMMER

GANG CONDENSER

'A"SHIELD

car antenna is connected it will be necessary to adjust the antenna trimmer.
Tune in a weak signal between 1200 and
1400 kc with the volume control about
three -fourths on. Remove the cover of
the chassis case. The antenna trimmer
is on the center tuning condenser section -see Fig. 2. Turn the adjusting
screw of this condenser up or down until maximum output is obtained. Caution-Do not turn any of the other trimmer adjusting screws for this adjustment.

I

ST DET.

-p

,f
H

CG

-H

Oi

235v.
Ì '-_

6D6

T4

+}I

A--j,.
gw

-

G

p

K

1

-

DP

SC

CG

.

H

Ii t'

255

6B7
2ND DET.

41

V.

DRIVER

45

w

y

-A

p

H

-41
t

p

K

OV

A
RII

,2,//251!

7

6

32V.

6A6
225V.
PWR.

A /IF
225V.

A_

A

iM

-32V.

C2S

W13

T7
1

"C'SHIELD

SEE NOTE

R

S"B"SHIELD
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CIRCUIT ELEMENTS ENCLOSED IN DOTTED CIRCLES DO NOT EXIST AS DISTINCT UNITS BUT OCCUR. AS A RESULT OF THE MUTUAL POSITION OF OTHER CIRCUIT ELEMENTS OR THEIR PARTS.
ON SELECTIVITY CONTROL DENOTES BROAD AND
HARP RESPECTIVELY.
'B'
THE CAPACITY OF A"SHIELD IS 106 MMF, THE CAPACITY OF B" SHIELD IS 16 MMF B THE CAPACITY OF-C"SHIELD IS 20 MMF.
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(31
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45n V

\
\

180\
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.50

I2 1
R 2
R 3
R 4
12

5

R 6

R

7

260

nit 180\'
ohm .2

171100

20100

chi,

ohm

R

R

R9
5'.
5

\\'

90001)1 ohm .2
I 0 Alegohn,
.2

\1'

W

03000 ohi, .2 W
500100 ohm Vol

250000
210.100

ohm 5 01'.
ohm .2 W

RIO .50031 ohm .5 W
R11 500000 ohm 2 0V.

I 0 5V

"'<
'"""' ""
101.1- 150000 ohm
R14

Control RI5

Tone Control
W.

100000 ohm .2
900 ohi, 15 6V

l'i

1.2

T3

1. 3
1. 5
1. 4

Antenna R. F. Trans.
interstage R. F Trans.
Oscillator Coil
1st I. F. 'Frans.
TO 2nd I. F. Trans.
To Input Trans.
T7 Output Trans.
TR Armature Windings
T2

T4

Armored Wire Wound I.

1

'A" Reactor

"A" Reactor
9A" Reactor
"B" Reactor
"A" Reactor
1.6 "B" Reactor
1, 7 "A" Reactor

I. R Series Field Winding
1.9 Shunt Field Winding
1,10

Speaker Field 4.0 Ohms

Cadillac and LaSalle auto -radio circuit diagram.
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Public Address ..

.
circuit will show that about two-thirds
of the voltage delivered to the input
to this stage is fed to the second 6C6
grid. In this stage the 500,000 -ohm
resistor, connected in series with the
input jack and the 6C6 grid, and the
1-megohm resistor are in effect across
the voltage input to this stage. However, in this case the 1-megohm resistor is in the ground leg ; the ratio will
therefore read

A PRACTICAL A -C, D -C AMPLIFIER
the grid of the second stage, a 6C6 (or
6J7) pentode. A low -gain input circuit
such as a phonograph pickup or a radio
tuner, with its own volume control can
be plugged into the closed circuit jack
which feeds the second stage 6C6 (or
6J7) through a 500,000-ohm resistor.
By use of the special input circuit
shown for the second stage suitable mixing of the two stages is accomplished
with independent control of volume for
either or both circuits.
The arrangement is such that when
the first stage volume control is on
maximum about one-third of the output
of the first stage is fed to the grid of
the second stage. This condition is altered only slightly by the position of the
second stage control.
The grid of the second stage is tapped
off between the 1-megohm and the
500,000 -ohm resistors. These resistors
are in effect in series (together with
the second -stage volume control)
across the output voltage from the first
stage. Thus the second stage receives

HE practicability of a p -a amplifier capable of operating from
either a -c or d -c mains need not be
stressed. In large cities, such as New
York, Philadelphia and Chicago, d -c is
often encountered. In some areas 25 cycle a -c is the only current available.

Many hotels and theatres generate their
own d -c. In all these instances a good
portable a -c, d -c amplifier can be used to
advantage. The circuit diagram given
in Fig. 1 is applicable for such service.
THE INPUT CIRCUIT

The circuit is of the high -gain type
with separate, independent low -gain input terminals.
The high -gain terminals feed directly
into a 6C6 (or 6J7) pentode grid with
a 5.0-megohm load resistor. This is the
specified load for satisfactory operation
of a crystal microphone. The return
leg of the microphone, usually fed
through the shield portion of the microphone cable, must be rubber covered
since it is connected to the power line
(through the two filter chokes).
The plate of the input pentode is fed
through a 0.1-mfd coupling condenser
to the 250,000 -ohm high -gain stage volume control. The arm of this control
is fed through a 1-megohm resistor to

6C6 or

67
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Enough gain is provided in the remaining stages of the amplifier to offset this apparent loss. Full excitation
of the four 43's is obtained with the
output of a crystal microphone, a phonograph pickup, or a radio tuner connected to their respective inputs.
The position of the first stage volume control will have little effect on
the signal from the second -stage input
because the fraction of the 250,000-ohm
resistance over which the knob is adjusted during any change in volume
is negligible as compared to the total
1,000,000 ohms or more across the
second -stage circuit.

of that output.
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OUT of the chaos which has enveloped the Public
Address market, CLARION emerges with a new
deal in distribution, and a new deck in the form
of a complete line of sound equipment which is a full

year ahead of the rest.
Now-for the first time-sound engineers will be
able to centralize their source of P.A. equipment.
Distribution will be effected through franchised jobbers
in each territory-Johnny Q. Public cannot buy
CLARION direct-list prices will be maintained for the
protection of the Serviceman or Engineer who makes
the installation-a comprehensive advertising campaign will intensify the demand for CLARION P.A.
equipment. That's CLARION'S NEW DEAL. And it's
a PAIR and SQUARE deal:
SHOW VISITORS: We cordially invite you to inspect the new CLARION line at our Showrooms.
Demonstrations at your convenience.

ANTENNA SYSTEMS
that make money for you!
WHY? Because folks today want the best to
be had in radio entertainment. That fellow
with the latest all -wave set, and the other fellow
with the old set, both are ready to spend a few
dollars for demonstrably better results. And that
means the sale of either one of these two TACO
jobs:
* Popular -Priced TACO No. 500 System
All -Wave, self-selecting, noise -reducing system; factory assembled,
wired, soldered.
Complete kit-no extras to buy.
Attractively boxed.
Instructions.
Shown above.

Readily installed.
string
Built to last. Trouble -proof.
Priced at only $4.50 list. A fast
seller both over the counter and on
service calls.

* DeLuxe TACO No. 200

A product of years of
specialized engineering,
thousands of tests, and
present demand for superlative results.
All -wave, self-selecting,
noiseless. Provides new
conception of any set's
performance.
Complete kit-no extras
to buy. Factory assembled,
wired, soldered (ant -corrosion wire and joints).
Neatly packaged.
Complete instructions. Only
$6.75 list-and a real big
value!

CLARION MODEL C17

Here's one of the new deck of cards. It's an ACEportable, rugged, well designed, PRICED RIGHT'.
Send for catalogue describing the entire CLARION line.

TRANSFORMER CORPORATION OF AMERICA
DEPT. J15

69

WOOSTER ST., NEW YORK, N. Y.
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* TACO

Master Antenna Systems

Single aerial and downlead serves up to 25 sets. All -wave. Maximum
efficiency. Noiseless. Concealed wiring for new buildings, exposed for old.
Ideal for apartment houses, hotels, hospitals, clubs, etc. Also for private
dwellings.

*** Let Us Tell You How

, . .
Just write for technical and merchandising facts on all three of these
popular antenna systems. Better still, order one No. 200 and one No. 500
from your TACO jobber, try them out, and you'll sell many of them. And
ask him about the Master System.

TECHNICAL APPLIANCE CORP.
Pioneers in Noiseless Antenna Systems
17 EAST 16th STREET
NEW YORK CITY

SAW IT IN SERVICE
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PUBLIC ADDRESS-continued
signal -divider stage. The operation of
this type of circuit was fully described
in SERVICE for June on pages 260 and
263. The general details of this circuit are repeated in Fig. 2.
An ordinary triode has a resistor
(R1) connected between plate and B
plus and a resistor (R2) between the
cathode return and B minus. Each
resistor is approximately half the value
of the plate resistor that would ordinarily be used with this tube in a typical resistance coupled stage. R4 is the
self-biasing resistor of the usual value
for the type of tube used and Cl is a
high -capacity by-pass condenser of the
low voltage electrolytic type. If a signal is now applied between the grid
and cathode it will be amplified and
appear across each of the load resistors
RI and R2 with equal amplitude and
opposite phase. All that is necessary
is to couple the plate and cathode to the
next or push-pull stage through coupling
condensers.
The signal -divider circuit used in the
.

sion of the low -frequency signals. The
grid return for this push-pull parallel
stage is connected to the a -c, d-c line
ahead of the two filter chokes. A resistance filter (not exceeding 100,000
ohms) may be used with a by-pass condenser of about 1-mfd returned to the
common cathode connection of the 43
tubes. Should any hum feed through
to the circuit at this point then the resistance capacity filter must be employed.
The bias for this stage is obtained
from the d -c drop across the first (150
ohm) choke in the filter circuit. Because of this use of the filter choke
its value is critical. Any small choke
may be used in the second position.
The output of the amplifier is fed to
a transformer and from the secondary
to a suitable speaker voice coil or to
a universal line. If an exact matching
transformer for push-pull parallel 43's
is not available a transformer designed
for a single pair of 48's to the desired
load, from a practical standpoint, is a
suitable match for the push-pull parallel 43's.
POWER SUPPLY CIRCUITS

amplifier is similar to that pictured in
Fig. 2. Bias is provided for the 76 (or
6C5) signal -divider stage by the 3,000ohm resistor in series with the 50,000 ohm cathode load resistor. The grid
return is led to the proper potential by
means of the 800,000-ohm resistor
which also serves to isolate the grid circuit from the cathode circuit. This
resistor, which is in parallel with the
50,000 -ohm cathode load resistor as far
as the signal is concerned, is of such
value that its shunting effect offsets
the series effect of the 3,000 -ohm bias
resistor. Thus the cathode load is kept
at the same value as the plate load.
THE OUTPUT STAGE

The output stage consists of four
43's in a push-pull parallel arrangement. A low value (100,000 ohms) of
resistance is chosen to suitably load
the grid circuit of this stage. The
small value of this grid load makes
the use of 0.25-mfd coupling condensors necessary for faithful transmis-
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Power for the operation of the heaters is taken directly from the a-c, d-c
line through the use of dropping resistors. Three separate circuits are
employed to minimize the hum pickup
from this source.
Two 25Z5's (or 25Z6's) are used in
a parallel half wave circuit to rectify
the current needed for plate supply.
The plate and screen current for the
43 tubes 'is filtered by means of the 150 ohm choke in the negative return of
the power supply circuit. A 32-mfd
condenser across the rectifier output
and a 16-mfd condenser at the output
of the choke are used to assist the rectifier and filter circuit. A second choke
is used in conjunction with another
16-mfd condenser to further assure
smooth d -c for the plate circuits of the
earlier stages of the amplifier.
A third 25Z5 (or 25Z6) is used with
a 16-mfd condenser to supply the d -c
necessary for the excitation of the
speaker field. To assure humless operation the speaker should be equipped
with a bucking coil or similar hum filtering arrangement: A permanent
magnet type dynamic speaker may be
used; in this event the third 25Z5 may
be omitted.
The layout of parts aside from following general practice is not critical.
The absence of input and power transformers which might cause hum pickup contributes to this flexibility. The

filament supply resistors should be
mounted in such a manner so as to allow sufficient radiation of the heat genThe electrolytic condensers
erated.
should not be near these resistors nor
near any other part or tube that radiates considerable heat.

Locating Intermittent Condensers
Probably the most difficult problem
presented in the repair of radio receivers
is the detection of open or intermittently open condensers. To definitely
test a condenser unit for such condition
is possible through the use of the apparatus described below.
An r -f oscillator capable of delivering
about 10 watts to a linked circuit is
required. A complete home-made circuit
was described in the Philco Service
Broadcast for July, 1935. The linked
circuit is coupled to another tuned circuit as shown in the accompanying diagram. With the test leads shorted the
circuit is tuned to resonance with the
oscillator. The resonance condition will
be indicated by the flickering of the
pilot light. The by-pass condenser to
be tested need not be disconnected from
the receiver since the impedance of a
condenser of say 0.01 mfd or larger is
negligible at that frequency and will
short circuit any resistance which may
be connected across it in the receiver.
With the circuit in resonance the test
leads are then connected across the condenser to be tested. A slight retuning

----- ---1

Condenser to be tested

r14 T. No.12 Enamel,

307

Double

spaced.

`tRÍ
a

I

No.14 Enamel

Double
spaced

No.14 Enamel

Double

I

spaced

elf

2 or3

,

Turns

Bell wire

20T.

E

.

.00025
f000

5Meg.

Pilot

light

Ó0015 Mfd.
Double spaced

if possible

V.

2"Form

Use

for all

81

Coils

IN

el

i

f or 2 Mfd.-P>
1000 V.

_:

R.F.C.

.1 Mfd.

Heavily Shielded

A C.

Line

of the resonant circuit may be necessari.
An intermittent condenser will be completely burned out by the large current
in the resonant circuit, whereas a good
condenser will not be affected.
Harvey Schock
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Millions of Arcturus Glass Tubes, used initially in
radio receivers, create a natural replacement market
for Arcturus Dealers and Servicemen.
More "G" Tubes of Arcturus manufacture are in use
today than any other make. Pioneered by Arcturus
more than a year ago, and now used by the entire
industry, Arcturus "G" Tubes have the advantage of
tested and proved performance.

Arcturus Coronets-the perfected Metal Tubes-are
being used as initial equipment by a number of set
manufacturers. The active demand for Arcturus
Coronets indicate the preference of the trade and
consumers for a tube they know will give the same
efficient service as other Arcturus Tubes.
Arcturus Coronets for replacing glass tubes is the
biggest sales idea that has hit dealers and servicemen
in years. Made to order for you to increase your
sales and profits. Owners of old sets like this modernization idea; want to incorporate radio's latest
development in their receivers.
ARCTURUS

Radro Service
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alone provides a 4 -way sales and profit setup; has designed its prices to give the trade
a better opportunity for profits; pioneered 7
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tubes. (Arcturus Dealers and Servicemen are
kept always ahead.)
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British Centralab, Ltd.
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your Arcturus Jobber, or
write us today for details of
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TEST

EQUIPMENT...

RCA Universal A -C Bridge

This Universal Bridge consists of a
variable -ratio -arm Wheatstone Bridge
having three standards each of inductance, capacity and resistance. A vacuum
tube 1,000-cycle oscillator and a two stage amplifier, together with their
power supply, make up the major part
of the equipment. The only additional
equipment required is a "null" indicator
for which the usual high impedance
headphones suffice. Power is obtained
from a 110- to 120-volt, 25- to 60 -cycle
supply.

The two terminal posts in the upper
left-hand corner of the panel, marked
"X," are the points to which the component to be measured is connected.
Beneath are the two phasing controls,
used for balancing out the resistance
component always present in inductors
or capacitors. The upper control graduated from 1 to 100 is for coarse adjustment. The lower control, graduated
from 1 to 10, is used when fine adjustment is required. The control, "Capacity Balance for Resistance, 100M-1
Meg.," in the lower right-hand corner

is a phasing control necessary for obtaining balance in this range. Above
this phasing control is the "Range"
selector switch, which determines the
type and range of measurement, i. e.,
whether it is resistance, capacity or inductance, and in conjunction with the
"Low -High" switch, the bracket of
measurement is indicated. The main
dial (calibrated from 1 to 10), located
in the center of the panel, is used for
obtaining balance on all measurements.
The switch marked "R in X Arm" and
"R in Std. Arm" shifts the "phase" controls from the "X" arm to the "Std."
arm of the bridge.
With the phones plugged in and with
no external connections to the "X"
terminals, make the 110 -volt connection
to the line and turn the "110 -Volt A. C."
switch "On." After a short interval,
during which the tubes are warming
up, a 1,000 -cycle tone will be heard in
the phones. The bridge is now ready
for operation.
Caution: Do not connect the case or
any part of this instrument to ground.
The unknown unit being measured must
not be grounded. This is necessary for

the protection, operation and accuracy
of this bridge.
The unit to be measured may now be
connected to the binding posts marked
"X" with its low terminal connected to
the "X" terminal to the left. By low
terminal it is meant that terminal nearest ground potential. The bridge may
now be balanced (see specific instruction under Resistance, Capacity and Inductance measurements). Remember
that the balance is indicated by minimum 1,000 -cycle tone in the headphones.
When this condition exists, the second
harmonic, 2,000 cycles, often becomes
quite loud in the phones. This, however, does not indicate an unbalance.
The 1,000 -cycle tone is always the tone
to adjust to a minimum.
If it is found impossible to obtain a
null point on the bridge, the unit under
test is either defective or outside the
range of the bridge. Note, however, that
it is impossible to measure with the
bridge the resistance of an inductor.
This does not indicate a faulty inductor
or bridge, but is simply a characteristic
of this type of bridge circuit.
RESISTANCE MEASUREMENTS

Connect the resistance to be measured
to the binding posts marked "X." The
low side of the resistor should be connected to the terminal to the. left. The
two phasing controls should be set so
that each is at its counterclockwise posi
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TWO BRILLIANT SERIES

SHELF

VELOCITY MICROPHONES
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"K"

a&

MEANS
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!

SERIES

Entirely new performance, appearance and value.
You can now have velocity performance and quality
on your lowest priced installations. Shock -absorber,
8' cable, locking cradle all included. High impedance Output.
Model K-20. America's lowest priced Velocity
Microphone. Output: -68 DB. Finished in black
with chromium trim.
List Price: $15.50
Model K-21. An excellent microphone for music
or voice. Finished in black with chromium bars.
Output: -66 DB.
List Price: $24.50
Model K-22. The finest in the "B" series. Beautifully finished in chromium with black trim. Output:
64 DB.
List Price: $29.50

-

THE

"V"

SERIES

The established standard for high-fidelity reproduction.
Widely used throughout the World in Broadcast, Recording and Public Address.
Thoroughly shielded
against inductive hum. Frequency response 40-14,000
c.p.s. Two year guarantee. Complete with 20' cable.
locking cradle and internal shock -absorber.
Model V-2. One of America's most popular microphones. Finished in black and chromium. Output:
-68 DB.
List Price: $35.00
Model V-3. Designed for ultra -quality Broadcast or
Sound work. Finished in black and chromium. Output:

-66 DB.

List Price: $50.00
V-4. One of the finest microphones that research can evolve. Finished in black and chromium.
Output: -64 DB.
Lint Pries: $75.00
Model

See your distributor or write for literature.

ELECTRO-VOICE MFG. CO., INC.
332 E. Colfax Ave.. South Bend, Ind.
Export Office: 100 Varick Street, New York, N. Y.

IT means

instant service

on re-

placement speakers because your
jobber stocks only twenty scientifically designed models which give
you perfect replacement for any set

THE SENSATIONAL

"30-60

you will ever be called upon to
service.

7

28 SOUND SYSTEMS IN ONE!

The UTAH carton also means that
behind the product it contains there
is fifteen years' experience in building
quality replacement parts.

The MASTERPIECE "30-60" is the only truly universal
sound system being built today, It will cover an outdoor
audience of 50,000 people-or 1,500 pairs of headphones
in a hospital.
It is the most flexible sound system ever
designed in terms of inputs, outputs and power output of
anything from one watt up to sixty-four honest man-sized

watts at 21/2 times less than customary total harmonic distortion. It has a dozen entirely new technical featuresand such mechanical advantages as rack mounting, wall
mounting and portable operation all in one unit.

UTAH also makes the best in replacement Vibrators, Transformers,
Chokes, Volume Controls, Tone Controls, Resistors, Jacks, Jack Switches,
Push Button Switches and Plugs.

Any MASTERPIECE amplifier may be purchased on
Easy Terms with a 5 -Year Guarantee and a Free Trial under
your own conditions. Send the coupon for full details.

McMURDO SILVER

MASTERPIECE AMPLIFIERS
FULL DETAILS FREE

-

UTAH

MAIL THIS COUPON!
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McMURDO SILVER CORP.
3356 N. Paulina St., Chicago, Ill., U. S. A.
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TEST EQUIPMENT-continued
tion, since they are not used in resistance measurements. More conveniently,
they may be cut out of the circuit by
throwing the phasing toggle switch to
the down, "R in Std. Arm" position.
Now select the lowest resistance scale.
This is done by throwing the range toggle switch to "Low" and by turning the
Range Switch to the first resistance position (1-10 ohm). Now turn the large
centrally located knob so that the pointer
moves over the main scale from 1 to 10.
If the resistance we have selected to
measure lies anywhere between 1 and
10 ohms, a null point (balance) will occur and moving the pointer in either
direction will increase the signal in the
phones. If the null point is exactly at
5 on the scale, the resistance of the unknown is 5 ohms. If it occurs between
5 and 6 and exactly on the first small
division to the right of 5, the resistance
is 5.1 ohms. If no null point is found
on this scale, throw the toggle switch
to "High." The main scale now reads
from 10 to 100 ohms. If still no null
point is found, set the toggle switch on
"Low" again and move the Range
Switch one position to the right, so that
just under ohms we read 100-1M. Since
M represents 1,000, the scale now reads
100 to 1,000 ohms. In a like manner, by
throwing the toggle switch to "High"
the main scale becomes 1M to 10M;
that is 1,000 to 10,000 ohms. On this
latter scale, a null point at 5 means that
the unknown resistance is somewhere
between 1,000 and 10,000 ohms, then
the range switch and the "Low -High"
switch are set to select this range and
the resistance reading obtained from the
main scale after locating the null point.
With this control set at approximately
mid scale obtain an initial resistance
balance. Then vary the capacitor for a
null point.
CAPACITY MEASUREMENTS

Set the bar pointer knob so that it is
pointing to mmfarads, which is an abbreviation for the familiar micro-micro OHMS

farads. Set the toggle switch to "Low"
so that the range in use is "below 100."
Now move the pointer over the main
scale and at somewhere near 30 (scale
division 3) a null point will be found.
This is the balance point with no capacity across the "X" terminals. For
convenience, we will refer to this reading as the capacity constant "K." If a
small capacity is connected across the
"X" terminals, say 20 mmfd, a new null
point will be found at the capacity constant plus 20. Therefore when making
measurements with the range switch in
the lowest capacity position, the null
point is found, the scale is read and
"K" is subtracted from the reading.
At this point the two variable resistor
phasing controls should be considered.
For the very small capacitors treated
above, their setting does not affect the
null point appreciably. The reason for
the inclusion of these controls in this
bridge is that all capacitors and inductances have some resistance. The amount
of this resistance is an indication of
power loss. Ordinarily we are not interested in the exact power loss, but in
order to secure a null point the effect
of this resistance must be balanced out.
To continue with capacity measurements, leaving the range switch
(pointer) at "Mmfarad," throw the toggle switch to "High." The scale is now
from 100 to 1,000 mmfd. In this range,
the phasing controls have more effect
on the null point. Set the phasing controls at their minimum positions
and with the main control secure
Then ina tentative null point.
crease the upper (coarse) control to
see if the signal increases or decreases.
If the signal decreases, adjust the phasing control for a minimum signal. Then
readjust the main control for minimum
The true null point is obtained by successive adjustments as outlined above.
If increasing the phasing control
causes an increase in signal instead of
a decrease, then the toggle switch to
the right of the lower control should
be thrown to the opposite position and
successive adjustments made until the
null point is obtained. In this capacity
range (100 to 1,000 mmfd) the lower
(fine) phasing control will have little
effect. In this range also the capacity
constant "K" is subtracted from the
null point reading. If the null is at 500
mmfd and "K" is 30, then the true capacity is 500 minus 30 equals 470 mmfd.
For all higher capacity ranges, this correction need not be made as it will be
a negligible portion of the capacity.
INDUCTANCE MEASUREMENTS

Fig. 3.
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Dial scale.

Connect the inductance to be meas-

PHASING CONTROLS
.

Fig. 2.

Wheatstone bridge circuit.

tired to the "X" terminals and with its
low side connected to the left terminal,
a preliminary null point is obtained on
the main scale.. Then the phasing controls should be adjusted to reduce the
signal in the phones to a new low point.
Successive adjustments of the main
control and phasing controls should be
made until the lowest signal can be obtained. The inductance is read directly
from the main scale. For illustration,
suppose the range switch is set to "millihenry," the range toggle switch is on
"Low" and the main scale reads 6, then
the inductance is 6 millihenries. The
setting of the phasing controls is not
taken into consideration at all. The two
phasing controls are in series and in
measuring inductance it will usually be
necessary to find the resistance component balance roughly on the "coarse"
control and then adjust the "fine" control for the final balance. Facility in successively manipulating the phase control and ratio comes readily with practice. On the lowest inductance scales,
the resistance balance is quite critical
and some care will be required to secure
the correct null point. This same care
is necessary with a laboratory bridge as
well.
CIRCUIT DESCRIPTION

A simplified a-c Wheatstone bridge is
shown in Fig. 2 to illustrate the principles of measurement involved, whereby,.
the value of an unknown resistance, capacitance, or inductance may be measured by comparison with a known standard resistance, capacitance, or inductance. This diagram shows an impedance
network into which an unknown "X"
may be connected in series with a known
"Standard," a variable ratio arm "A,"
and a fixed arm "B." An a -c voltage of
1,000 cycles is connected across the
bridge elements between points C and
XD. An indicating device (headphones)
is connected between points E and F to
detect balance. Such a balance is indicated when a minimum signal is heard
in the headphones, thus indicating that
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t120.4XL
CONDENSERS

AnnouncingNEW CATALOG
with a complete listing of
condensers

"STANDARD"
6

volt to 550 volt

"SUPER"
550 volts plus

"BLUE RIBBON"
630 volts

EXACT DUPLICATES
You can depend on
CURTIS CONDENSERS
They Are Tested in Millions of Installations.
Satisfaction Guaranteed.

Patent

No. 1950352

CURTIS CONDENSER CORPORATION

3088 WEST

106TH ST.

BRUSH

CLEVELAND. OHIO
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MICROPHONE

CLAROSTAT
EXACT DUPLICATE

Volume Controls

FOR that fussy trade that insists on repairs that
look as well as they work, you can bank on
CLAROSTAT Exact Duplicate Controls obtainable through your local jobber, because:
* EXACT DATA
New Guide contains most complete
listing of exact duplicate controls
covering requirements of all standard sets. No improvisions. No
substitutes. No makeshifts. True
replacements in each case.

The Brush GIS2P sound cell microphone-an all
around general purpose microphone for programremote pickup and announcing work. Widely used in
high grade public address installations. A typical sound
cell microphone built to Brush's traditionally high
mechanical and electrical standards. Non-directional.
No diaphragms. No distortion from close speaking.
Trouble -free operation. No button current or input
transformer to cause hum.
Beautifully finished in dull chromium. Output level
minus 70 D.B. Size 3 inches by 11/4x11/4 inches.
Furnished complete, at no extra cost, with a Brush S-1
socket that facilitates easy installation. Full details
will be found in Data Sheet No. 4 Free. Send for one.

* EXACT UNITS
And that comprehensive data is
backed by the largest line of exact
duplicate controls, positively matching the initial equipment electrically and mechanically. The finished job looks right and acts
right.

Thousands of service men have recently tested and compared
CLAROSTAT volume controls at our expense. Their reports
enthusiastically endorse our products. Would you care to test
a CLAROSTAT at our expense? If so, just say the word.

t

Write for
Your Copy!
This big 80 -Page Volume
Control Replacement Guide
will be sent free of charge.
Listed units can be obtained
through local jobber.

Meet every headphone requirement. Response 60
to 10,000 cycles. No magnets to cause diaphragm
chatter. Specially designed cases minimize breakage.
Light in weight. Only 6 oz., complete with headband
and cords. A quality product at a low price. Details,
Data Sheet No. 10. Copies on request. Send for one.
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40th
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MICROPHONES
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Or Meet us ...
at the I.R.S.M. Show, in
Booth 25, where we shall
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and story to tell.
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MANUFACTURING CO., Inc.
285-7 N. SIXTH ST.
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TEST.

EQUIPMENT-continued

the ratio of arm "A" to arm "B" is
identical to the ratio of the unknown
"X" to the "Standard." By calibrating
arm "A" the value of the unknown may
be read direct. By properly choosing
the values of the standards, the various
ranges may be made multiples of the
basic range of 1 to 10.
In the schematic circuit of the
TMV-132-A bridge (Fig. 1) the 1,000 cycle energy is delivered to the bridge
elements through the transformer (T-1)
which is balanced capacitively to
ground. This transformer isolates the
bridge elements from the auxiliary
equipment; that is, the power supply
and oscillator, and insures the desired
capacity -to -ground of the "known" and
"standard" arms of the bridge.
The differential voltage, which indicates unbalance, is fed from the bridge
elements through condenser C-4 to the
pentode -grid of the 6F7. This unbalance -voltage is amplified in both sections
of the tube and then made audible by
headphones connected to the secondary
of the output transformer (T-3), the
primary of which is connected in the
plate circuit of the triode section.
Three standards each of capacitance,
inductance and resistance contained in
the bridge elements are so arranged as
to be selected by the range switch (S-1) .
Two ranges for each standard are obtained by means of the "High -Low"
switch (S-4).
Arm "A" is the "Main Linear Control" (R-6) calibrated over the range
from 1,000 to 10,000 ohms. Arm "B" is
10,000 ohms (R-8) for the low position
and 1,000 ohms (R-7) for the high position of the "High -Low" switch. This
arrangement, for a given standard, gives
ratios of 0.1 to 1 for the low position
and 1 to 10 for the high position. An
overall range for one standard is, therefore, 1 to 100. By this arrangement the
ratio of the bridge arm is never greater
than 10, thus preserving sensitivity.
For inductance and resistance measurements, the "X" arm is the unknown
element being measured, and the standard is selectable by the range switch.
The ratio of the unknown resistance or
inductance is to the standard resistance
or inductance as arm "A" is to arm
"B." The two phasing controls R-4 and
R-5 can be placed in either the "X" arm
or standard arm by means of the "R in
X arm-R in Std. Arm" switch (S-3).
The two rear sections of the range
switch act as a double -throw switch
to reverse arms "X" and the standard
for capacity measurements, since the
reactance of a condenser decreases as
its capacity valueincreases. This per440

mits the use of the 'same linear scale for
all measurements.
The oscillator which supplies the
1,000 -cycle energy to the bridge elements consists of a type 76 tube and a
transformer (T-2). The- grid winding
of the transformer is tuned to 1,000
cycles by the condensers C-7 and C-16
(Fig. 1). Self bias is obtained by the
grid leak and condenser combination
R-13 and C-5. A separate winding is
provided to feed the energy to the
bridge elements through transformer
T-1.
A 6F7 triode pentode is used as a
two -stage amplifier to provide adequate
1,000 -cycle energy to the headphones for
detecting balance. The signal from the
bridge elements is amplified in the pentode section and then fed to the triode
section through condenser C-12. The
plate impedance of the pentode section is
tuned to 1,000 cycles by L-4 and C-13,
which permits maximum signal' voltage

to appear on the triode grid. This ar-

rangement provides high sensitivity,
giving a sharp balance. The energy is
then transferred to the headphones
through transformer T-3.
The rectifier, a 25Z5, comprises two
separate diodes of the heater -cathode
type. It is employed in a voltagedoubler circuit and acts as a full-wave
rectifier with one-half of the tube passing current to the load on each half of
the a-c input cycle. During the period
that one-half of the 25Z5 is rectifying
the condenser across the other half is
discharging through the conducting
diode and the load. The voltage across
the load is the sum of the d -c output
voltage of the conducting diode and the
discharge voltage of the condenser. C-8
and C-9 are the condensers which are
alternately charging and discharging.
C-10 and R-11 constitute a resistance capacity filter. R-11 and R-12 form a
bleeder circuit.

IMPACT EXCITATION GENERATOR
(Continued from page 411)
receiver while it is in operation. Confusion often times results from inadvertent detuning of the incoming signal.
The impact generator adequately solves
this problem.
The same output posts and attenuation control of the impact generator
supply an a -f signal which may be used
in testing audio systems for gain, fading, etc. The maximum output is just
sufficient to actuate a magnetic speaker
directly.
The impact generator is an adequate
demonstrator to show when a set is in
need of tuning service. While repairing auto radios its small size and battery operation make it very useful for
testing sensitivity, checking antennas
and antenna tuning by the signal injection method.
MISCELLANEOUS USES
Sometimes with multiband receivers AN INEXPENSIVE IMPACT GENERATOR
one band only may be dead and the
In Fig. 2 are given the circuit detrouble may quite likely be caused by tails of a practical impact generator
poor contact on the band switch. This designed around a high frequency buzcan be checked by connecting the im- zer. This buzzer consumes about 30 ma
pact generator to the antenna and at 1.5 volts giving a battery life of sevground posts and rocking the band eral months. When using other buzzers
switch over the troubled position. If it will be necessary to do some experithe defect is due to poor contacts, it menting to find the correct value of
will be evident because at some critical battery voltage and the value of the
position all the contacts in circuit will shunt resistor.
A smooth operating
"carry through." The impact generator, buzzer for which the correct values of
because it requires no tuning, eliminates battery voltage and shunt resistor have
any guess work about a signal coming been chosen will yield a musical steady
through when the critical position of tone. A buzzer which makes slight
the contact switch is reached.
mechanical sound is preferred. ShieldOne common procedure used in runing requirements are very adequately
ning down off and on conditions is to met by enclosing the components in a
prod the wiring and elements of the simple metal case as shown in Fig. 1.
complished, but it should be noted that
this can occur at several levels. The
trimmer blades may all be down tight
or at some higher position. Their relative position affects the high -frequency
tuning range of the receiver and to obtain correct scale reading the proper
level must be struck as well as alignment.
In passing it should be noted that
misalignment of one of the i -f tuning
stages will cause a loss of sensitivity
which will appear as a uniform drop
throughout the band. Inversely a receiver which has adequate sensitivity
at some point in the band must have
very good i -f tuning and will probably
require only tracking Of the r -f and
oscillator circuits.
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INSURE LARGE RADIO PROFITS
WITH THE NEW 1937

FAMOUS SINCE BROADCASTING BEGAN
ONE OF
OUR MANY
OUTSTAND-

ING

VALUESThink of the places it can be
used I Just flip a key and give
orders-talk back and forth
with other departments without wasted steps. No waiting

LIST PRICE

$17."
Dial

Handsome Rubbed Walnut finish
tone Cabinet

2
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Width 12", height 8", depth 7"
Natural Tone Dynamic Speaker
Works on either AC or DC current
Self-contained aerial; no ground
needed

AN EXCEPTIONAL VALUE FOR QUICK, PROFITABLE SALES
This model also available with extra band for shortwave
police and amateur calls-List Price $18.95
Other FREED-EISEMANN

switchboard connection.
expensive rentals. Conversation clear and distinct.
Units plug into light socket.
Compact, neat, foolproof and
simple to install. Costs remarkably little for multiple
station systems. Belfone is so
convenient efficient that a
demonstration sells it.

for
No

STUDY THESE REMARKABLE FEATURES
Model 50-Powerful 5 Tube Set
51/4", 4 color, illuminated Airplane

models are priced from $12.50 to $49.95

-

Prices on Export Models, for higher voltages
and with long wave band on application

DISTRIBUTORS AND DEALERS
Write for
catalog and wholesale prices on complete line.

MANUFACTURING CO., INC.
44 West 18th Street, New York, N. Y.
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I Sound Systems, Inc.
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"I can't charge my customer for all the extra
time it takes to shop around for an odd resistance value or a bleeder for a discontinued
model. But I've solved that problem by always carrying a few OHMITE Dividohms.
They save my time, and guarantee my customer a good job. Everybody wins!"
Dividohm semi -variable resistors are made
in all practical sizes and resistance values.
Approximate values easily determined with
patented "percentage - of - resistance" scale.
Famous OHMITE Vitreous Enamel coated.
Ask your jobber or get Catalog 14-FREE!
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BIG 1937 Radio Servicing Guide. Here are
a few features which
promake this new

-

fusely illustrated
guide, the Biggest
Bargain you have
52 pages of
tested ideas and suggestions. How to build a
direct reading voltmeter. 4 pages of truly worthwhile auto installation hints. Hundreds of ideassuggestions and helpful articles. Buy your copy
from your parts distributor or write direct to the
factory today. Only 15c post paid.

seen.

FREE-NEW FALL CATALOGS-FREE
Catalog No. 400-Complete line of Thordarson Transformers.
Catalog No. 500-Tru-Fidelity by THORDARSON.

MANUFACTURING

CO.
Makers of Resistors of
All Types

Flournoy Street
CHICAGO
ILLINOIS
4827

SEPTEMBER,

1936

SAY

You

RORDARSON ELECTRIC MFG. CO.
500 W. HURON ST., CHICAGO, ILL.
Penland ' '»ower by -rhotd429on
SAW IT IN SERVICE

'

441

ON

THE SOB

Calibrated Condenser for the
Service Bench

A calibrated variable air condenser
can be a very useful item of equipment on the Service Man's bench.
Such a condenser can be used to match
r -f coils, to determine the exact size of
padding condenser required to make an
oscillator track or to check the variable
condensers in a set. These and a great
number of other cases will come to the
mind of the Service Man.
Such a condenser can be calibrated in
terms of a known standard very accurately and easily. A calibrated standard
is almost always a part of the laboratory
equipment of a technical school or college. Usually it may be rented or borrowed.
The condenser to be calibrated must
be of good mechanical construction and
especially with good bearings. A transmitting condenser with double spaced
plates and about 0.0005-mfd capacity is
excellent. A wiping contact between
rotor and frame is preferred to the pigtail type. A good dial with an easy to
read scale is essential. The condenser
must be mounted in a shielded box or
can. Tin cans such as are used in the
kitchen for tea, sugar, etc., may be used
to good advantage if they are sturdy. In
any event, it is most necessary the
mounting arrangement be such that the
condenser cannot move with respect to
the shielding or the dial. The writer
used a wooden box lined with copper

Fig. I.

Equipment layout.

and with a /-inch thick aluminum
panel on top. Mount a pair of good
husky binding posts on the panel and
ground the rotor to the shielding. The
condenser is ready for calibration.
In calibrating the condenser by far
442

..

.

the best results will be obtained by using
the substitution method. The writer
used a modification of the usual substitution method which gave excellent results and was most accurate. The equipment layout is shown in Fig. 1. The
r -f oscillator is tuned to zero beat with
a convenient broadcasting station. This
beat is heard in a detector, of the non oscillating type, coupled just enough to
easily hear the beat note. Normally a
short piece of wire for an antenna will
pick up enough of both oscillator and
broadcasting station to be satisfactory.
The oscillator should warm up for an
hour or so to reach an equilibrium condition where it will not drift in frequency. It should, incidentally, be un modulated and sufficiently strong so as
not to lock into step with the broadcasting.station near zero beat. Couple another coil to the oscillator tank and tune
it with the calibrated standard. As this
circuit comes into resonance a change
in the pitch of the beat note will be observed. Adjust the coupling between
this circuit and the oscillator so "that,
say, the beat changes about 20 cycles
per division of the standard
resonant point. When this condition obtains it will be easy to set the oscillator
to zero beat with the broadcasting station by means of this separate circuit.
If the circuits are judiciously placed and
well grounded there will be little or no
hand capacity. A little experimentation
will provide this condition. To substitute the condenser to be calibrated for
the standard a double pole double throw
knife switch is used. It should be
mounted solidly and the leads to both
condensers be of the same length and
of rigid wire such as bus bar.
To calibrate, merely introduce the
standard into the circuit, tune to zero
beat, note the capacity, substitute the
condenser to be calibrated, retune to
zero beat and note the dial setting. The
capacity value of the standard will be
the capacity of the condenser being calibrated for that dial setting. Calibrate
about every ten divisions of the dial.
More points will be necessary at the
dial ends as the dial setting vs. capacity
curve bends at each end. For most accurate results in using such a condenser
only the range between 10 and 90 on a
100 division dial is used.
Some cautions are in order. Check
and recheck your points. Do not disturb the detector tuning once it has been
set. See that the headphone cord does

not change the beat note when moved
around.
Plot the points you have taken on
rectangular coordinate paper and draw
a line through them. If the condenser
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is of the straight line capacity type this
will be a straight line with a slight

curve at each end. When these instructions are observed and reasonable care
taken with the calibration the condenser
will be within one percent or less of
the standard and will hold this calibration to an exceptional degree for several
years.
Robert C. Moody
Condenser Trouble
If you experience difficulty in having
newly installed cartridge -type by-pass
condensers open try giving the pigtails
a little slack next time. Usually if pulled
up snug while soldering the heat expands the wire and on cooling there is
a tension on the wire which will more
than likely cause the pigtail to pull apart
from the foil in due time.

Hygrade Sylvania Service Hints
Removing Knobs

To remove spring -type knobs without
marring the cabinet panel slip a length
of shoe-string behind the knob. Pull
the knob off slowly with the string,
pressing against the panel with the
thumbs for leverage if it sticks. The
use of the string gives an even pull on
the shafts.
Hygrade Sylvania Service Hints
Detecting Faded Colors
To assist in determining the color of
a condenser or transformer lead that
has been faded or is covered with pitch
a hot soldering iron may be used. Rubbing the wire with the iron will cause
the color to stand out more clearly.
Harvey Shock
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Specify NOKOIL
when

ordering

Permanent

Magnet
Speakers

Model 782
IO" Reproducer

$7.82
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3 -in -1 Eiectrolytics

T HE word

NOKOIL was originated by us to introduce and tell the story of our efficient, small
Permanent Magnet Speakers, first in the field and
previously unknown to the trade. Now the word
NOKOIL is being generally used to signify
P.M. Speakers. Play safe, specify NOKOIL when
ordering Permanent Magnet Speakers.
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mfd. 450 v. unit.
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8

New Catalog showing improved units and
lower prices now out. Write for copy and name
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Seepage - proof.
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of nearest distributor. Wright-DeCoster distributors
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monthly Research Worker.
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8-8.16, and 8.16.16
mfd. units.

2253 University Ave., St. Paul, Minnesota

Dept.-M.
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WRIGHT-DECOSTER, INC.
Export

mounting.

Three entirely independent, isolated
sections in a single, hermetically sealed can. These new 3GL electrolytics are "tops" for filter circuits
of midgets receivers or other compact assemblies.

THANK YOU
WARD JENSEN

CORPORATION
80 Washington

St.

::

Brooklyn, N. Y.

FOR PRECISE SPEEDY ALIGNMENT
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THE BURTON OSCILLATOR
ACCURATE STABLE
INSIST

DIRECT READING DIAL.
Seven arcs provide effective
scale length over 50 inches.
VARIABLE RANGE from 100
Kilocycles to 70 megacycles, 6
Bands. ACCURACY % of 1%
on all I.F. Bands. 1% on B.C.
Bands. 2% on all S.W. Bands.
STANDARDIZED FREQUENCY CALIBRATION.
EXCELLENT CIRCUIT STABILITY manufactured
under A. T. & T. license. MODULATION 400 cycle
note, approximately 35% modulated is supplied by separate tube. Oscillator can be used for adjusting receivers
by the unmodulated method.

UPON

RADIART
REPLACEMENT

VIBRATORS
HERE'S WHY

Past performance counts. Burton Oscillators have, through merit,
won a high place in the favor of the service man. They are soundly
engineered and are built to do their job and do it well. See for
yourself-examine one of these instruments at your jobbers', notice
the cast aluminum case-the vernier controls-the dial sealed behind
heavy glass. Burton Oscillators are fairly priced at $32.95 and are
available on time payment plan. Ask your jobber. If he cannot

So far as the product goes, your excellent
service, your clean merchandising policy and
ability to furnish any needed types of exact
duplicates at no extra cost, we can only say
that these things plus your splendid cooperative spirit give us every reason to not only
be happy, but to feel that the Radiart line of
vibrators is truly "Tops."

supply you, use coupon below.
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ASSOCIATION NEWS ..
INSTITUTE OF RADIO SERVICE MEN REPORTS
IRSM Board Meeting

The Board of Trustees of the Institute
of Radio Service Men _will hold its second
regular meeting for 19'36 on September 18
at. the Hotel Pennsylvania, New York
City.
At this time the Board will decide upon

the next major activity for the Institute
to engage upon, now that the Qualification Project for Service Men has been
placed into capable hands.
It is anticipated, too, that the Board will
take action at its New York meeting on
the matter of changing the rules governing admission to the Institute, and that
very shortly it will be necessary for an
applicant for membership in the Institute
to first have fulfilled the requirements of
the Qualification Project.
,

.

New York Trade Show

The 1936 New York Radio Trade Show,
conducted by the Institute of Radio Service Men, and staged on the Mezzanine
Floor of the Hotel Pennsylvania, will be
one of the largest displays of radio parts
and accessories shown in the eastern metropolis. Between 60 and 70 booths will
be occupied (as of August 31) .
The opening hour of the show is 2:00
o'clock, Friday, September 18, and the entire afternoon will be devoted to exhibitsno lectures are scheduled for the afternoon
period of the first day.
Entrance to the exhibition hall. will be
by. way of the stairway at the east end of
the hotel lobby. Elevator service to the
Mezzanine-or at least to the Trade Show
-will not be available, except for service
purposes.
On Saturday and also on Sunday the
Trade Show doors will be open at noon,
which will give the registrants plenty of
time to view the exhibits before the technical lectures begin.
Although no complete program of events
is available at this time, it is understood
that Mr. C. Herbst, RCA service engineer, will describe technical receiver advances on September 18. Drs. V. K.
Zworykin and G. A. Morton will demonstrate the electron multiplier the same
evening. On Sunday evening Mr. R. G.
Herzog, editor of SERvicE, will discuss
noise reducing antennas.
The Trade Show will close at 11:00
p.m., Sunday, September 20.
Forest Arnold, Prog. Corn.
IRSM Qualification Project

Marked interest has been shown in the
Qualification Project developed by the Institute of Radio Service Men and placed
into the hands of especially formed bodies
for effectuation. The National Board of
Radio Service Standards reports that the
applications to take the examinations have
been coming into the office at the rate of
between 30 and 40 a day, from a relatively
small preliminary mailing of the details
of the Project.
The returns from the restricted mailing
mentioned above have given the office staff
of the National Board of Radio Service
Standards an opportunity to devise methods
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IRSM INVITATION
THE entire radio
trade is cordially
invited to attend the Fourth Annual New York Convention of the Institute of Radio Service Men to be held
on the Mezzanine Floor of the Hotel
Pennsylvania in New York City, September 18, 19, 20, 1936.
NO ADMISSION CHARGE!

game 13 to 0. Seven and a half barrels
of beer, eighteen cases of pop, ten gallons
of ice cream and oodles of scotch were
consumed during the frolicing which lasted
till well after midnight.
The dates of the Cleveland Trade Show
have been changed to November 1 and 2,
to be held at the Hotel Cleveland in the
grand ballroom.
A special feature of the show will be a
telephoto demonstration arranged through
the courtesy of the Acme News Service
and the N.E..A. Service.
L. Vangunten, Secretary
SOUTHERN MINNESOTA RADIO ASSN.

of handling the routine in an efficient man-

ner.
A general announcement of the entire
Project was being prepared for putting
into the mail beginning September 4 and
continuing until more than 14,000 had been
sent forward.

The annual convention of the Southern
Minnesota Radio Association will be held
in Rochester, Minn., September 26 and 27.
All radio Service Men, dealers and amateurs are invited. Numerous prizes have
been donated and will be distributed among
those attending the convention.
RADIO SERVICE ASSN. OF CALIFORNIA

Cleveland Chapter

As per schedule the Cleveland chapter of
the IRSM held their annual picnic on
August 23. Both the Akron and Cleveland chapters attended with their wives
and children.
The Cleveland chapter won the ball

Dr. Lester Reukema was the guest
speaker at the August 17 meeting of the
Radio Service Association of California.
The meeting was held at the headquarters
of the association, 921 Harrison St., Oakland, Cal. Mr. H. A. Schmidt, the association's president opened the meeting.

LIST OF EXHIBITORS

Fourth Annual IRSM N. Y. Convention, September

Booth
No.

Exhibitor
Aerovox Corp.

56

All -Wave Radio

58

American Microphone Co
32-R
American Phenolic Corp
32-L
American Radio Hardware Co., Inc... 57
Amperite Corp
50
Arcturus Radio Tube Co
12
Astatic Microphone Laboratory, Inc
47
Atlas Resistor Co
Bendix Products Corp
D. R. Bittan Sales Co., Inc
The Brush Development Co

.69

43 & 44

31-33
45

BRYAN DAVIS PUBLISHING CO., INC

48

B. O. Burlingame

30
42
21
25
14
10
7

Centralab
Cinaudagraph Corp.
Clarostat Manufacturing Co., Inc
Clough-Brengle Co
Cooper-DiBlasi
Cornell-Dubilier Corp.
Dale Parts, Inc
The Dale Radio Co., Inc
Tobe Deutschmann Corp.
28
Electrad, Inc
Electronic Laboratories, Inc
John 'M. Forshay
Sam Harper
5-R
General Transformer Corp
The Hickok Electrical Instrument Co
Hygrade Sylvania Corp
37
International Resistance Co
Jefferson Electric Co
J. F. Distributing Co
P. R. Mallory & Co., Inc
16
Meissner Manufacturing Co
Micamold Products Co., Inc

51

52
& 29

41
4
1

& 14

31
1

& 38
11

40
23
& 17
3

67
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Exhibitor
No.
National Union Radio Corp. of N. Y.. 15
Ohmite Manufacturing Co
33
Operadio Manufacturing Co
13
RCA Manufacturing Co., Inc
70 & 71
The Radiart Corp
24
Radio City Products Co., Inc
34
Radio Retailing
66
The Radiotechnic Laboratory
5-R
Radio Today
54
Radio Weekly
Raytheon Production Corp
36
Readrite Meter Works
39
John F. Rider
6

-

Roye Sales Agency
W. S. Scharp
F. Edwin Schmitt
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2-4
42-47
68
48
68

Shure Brothers
Simpson Electric Co
18 & 19
Paul C. Smalley
16 & 17
Solar Manufacturing Corp
9
Sprague Products Co
49
Standard Transformer Corp
2
H. A. Steinberg
7
Supreme Instruments Corp
30
Technical Appliance Corp
5-L
Thordarson Electric Manufacturing Co. 10
Tilton Electric Corp
65
Transducer Corp
55
The Triplett Electrical Instrument Co 20
United Transformer Corp
53
Utah Radio Products Co
35
Ward Leonard Electric Co
22
The Webster Co
46
Weston Electrical Instrument Corp
8
Wholesale Radio Service Co., Inc.26 & 27

SERVICE

FOR

THE GroupSubscription Plan for

SERVICE

enables a group of service men, dealers or jobbers

to subscribe at one-half the usual yearly rate.
The regular individual rate is $2.00

a

year. In

groups of 4 or more, the subscription rate
$1.00 a year.

is

(In foreign countries, $2.00.)

The service departments of thousands of radio
dealers, independent service men, etc., have
used this Group Plan for years, in renewing

their subscriptions to

SERVICE.

Each subscriber should print his name and address clearly and state his
a dealer,

occupation-whether

jobber, independent service man, ser-

vice organization, etc.

Remember this
when Your Subscription Expires

(Service)

BRYAN DAVIS PUBLISHING CO., Inc.
19 East 47th Street, New York, N. Y.
SEPTEMBER,

19

3 6

SAY

You

SAW IT IN SERVICE
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HIGHLIGHTS

...

RCA SERVICE MEETINGS

ATLAS RESISTOR CATALOG

Announcement of a series of Service
Men's meetings was made by F. B. Ost man, RCA Victor Service Manager. Beginning Sept. 14 the lecture meetings will
take place in over 150 cities throughout
the country and come to a close on Oct 23.
As in the past the meetings will be conducted under the joint auspices of the RCA
Victor Service Department and the radio
parts wholesalers who will announce the
date and meeting place for each locality.

The Atlas Resistor Co. have published
their 1937 catalog, No. 7, describing their
line of wire -wound resistors and voltage
dividers. Very attractively prepared, it will
prove of definite value and interest to all
service men.
Copies of the catalog may be had by
writing to the Atlas Resistor Co.. 423
Broome St., New York City.

BRIGGS AND STRATTON MANUAL

Briggs & Stratton Corp., Milwaukee,
Wis. manufacturers of gasoline motors,
have just issued a sales manual and instruction book on the company's new 6 volt, 200 -watt "Power -Charger" battery
charging unit and lighting plant. The
story of the advantages of electricity provided by gasoline motors in the home and
or. the farm has been told in a series of
cartoons, leading into an analysis of the
portable power and light plant and the
possible markets into which it will go.
Operating instructions and repair information and parts lists are included in a
separate section illustrated with line draw-

TRANSMITTER GUIDE FOR AMATEURS

The Amateur Press, 1300 W. Harrison

St., Chicago, have released a pamphlet
called "Progressive II." This pamphlet
is intended to be a supplement to the Progressive Transmitter Guide for Amateurs
recently published.
Copies of the guide or supplement may
be obtained from the Amateur Press or
from the General Transformer Corp., 500
Throop St., Chicago.

AMPERITE DECALCOMANIA

Amperite Co. offers the Service Man
a useful help in the form of a decalcomania.
Measuring over 9" by 5" and finished in
brilliant gold, red, black and white this

FRANKLIN SALES MANAGER

Franklin Transformer Mfg. Co., 60722nd Ave. N. E., Minneapolis, Minn., announces the appointment of H. Lawrence
Mills as sales manager of their transformer division. Mr. Mills has had a varied
experience in radio and allied fields.
There will be no great change in the
sales policies of the company for the present. However, there will be numerous
additions and improvements in the Franklin transformer line.
STANCOR TRANSFORMER GUIDE

The Standard Transformer. Corp., 866
Blackhawk St., Chicago, Ill., is offering
the Service Man a card file replacement
guide. The guide consists of a set of
printed cards, filed in alphabetical order
according to the name of the receiver,
giving replacement data on practically
every commercial receiver ever built. Information on audio transformers and chokes
is also included.
The card file may be obtained by any
Service Man for 25c or by returning a
Stancor box top to the manufacturer.

ings.
RAYTHEON SALES MANAGER

Mr. D. T. Schultz, vice-president and

treasurer of Raytheon Production Corp.,
announces the appointment of Mr. E. S.
Dietrich as manager of distributors' sales.
Mr. Dietrich's headquarters will be at the
New York Office 420 Lexington Ave. He
will operate under the general supervision
of the general sales -manager, Mr. E. S.
Riedel, of the Chicago office 445 Lake
Shore Dr., Chicago.
CORNELL-DUBILIER CATALOG

SPRAYBERRY BOOKLETS

A special catalog has been issued by
the Cornell-Dubilier Corp. covering the reduced prices recently announced for their
line of "Dwarf-Tiger" condensers.
This catalog lists the entire line of
this series, together with catalog numbers, and shows both the old and new
price schedules. This catalog, No. 132A,
will be mailed to those requesting it from
the Cornell-Dubilier Corporation, 1000
Hamilton Blvd., South Plainfield, N. J.

The Sprayberry Academy of Radio is
offering several booklets extolling the advantages of enrolling in the Academy. The
booklets explain the Sprayberry course
and give a summary of each lesson. Numerous testimonials from former students
as well as letters of praise from successful
men in the industry are included.
The booklets may be obtained by writing
to the Sprayberry Academy of Radio, 2548
University Pl., N. W., Washington, D. C.

NATIONAL UNION RADIO LOG
A sixteen page radio log has been released by National Union Radio Corp. for
use as promotional material by radio Service Men and retail radio dealers.
Contents inclu'de listings of all broadcasting stations in the United States and
throughout the World, more than fifty

photos of radio stars, world distance charts
for the short-wave enthusiast, information.
as to where to write for short-wave verifications of interest to the DX fan and a
wave length frequency chart.
A feature of particular interest to radio
retailers and Service Men is the fact that
the log provides for a choice of complete
outside back cover advertisements for the
dealer, thus making the publication appear
to be his own log.
Complete details may be obtained from
the National Union Radio Corp., 570
Lexington Ave., New York City.
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window sign should attract business during the coming active p -a season.
The decalcomanias may be obtained directly from Amperite Co., 561 Broadway,
New York City.
WEBSTER CATALOG

The Webster Co., 3825 W. Lake St.,
Chicago, have their catalog, No. 736, describing their line of synchronized sound
systems and accessories, ready for distribution among the trade.
RADIO RECEPTOR BULLETIN

The Radio Receptor Co., 106 Seventh
Ave., New York City, have released their
latest bulletin, No. 3013. The bulletin,
which may be obtained upon request, describes their series 7 dynamic microphones
and contains much material of interest for
everyone engaged in public address sales
and installations.
HYGRADE SYLVANIA ENLARGES

The new Salem, Mass. plant of the Hy grade Sylvania Corp., is 400 feet long and
80 feet wide aside from the wings containing quarters for engineering research,
restaurant and recreation rooms. The total
floor space is 91,000 square feet.

ALADDIN DATA SHEET

Aladdin Polyiron Data Sheet 536 is
available to Service Men and dealers who
write to the Aladdin Radio Industries, Inc.,
466 W. Superior St., Chicago. The 8 page bulletin enumerates representative
products produced in the Aladdin Radio
Industries line during the last few years.

UNIT REPRODUCERS N. Y. OFFICE

In order to better handle the demands of
New York and nearby manufacturers, jobbers, dealers and Service Men the Unit Reproducers Manufacturing Co., 999 E. Main
St., Rochester, N. Y., have established a
New York City office at 1472 Broadway.
The Unit Reproducers Co. manufactures
a complete line of magnetic pickups and
permanent magnet dynamic speakers.
®
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At What Voltage

does it
Break Down
You can make your own

check test

.

.

.

but you

can be just as safe if you

tell your jobber, I want

HALLDORSON TRANSFORMERS

Vacuum Sealed

Wire Developed
Especially for
LENZ R.F. Hookup Wire
LOW LOSSES at High Frequencies!
Dielectric Characteristics
A

At

-

70 F. 50% RH.
Factor
One-half of
one per cent at 25 meters
(12 megacycles). completely
immersed in mercury.
Phase Angle -18 degrees and
seven minutes.
Insulation Resistance -73,000
megohms per foot at 400
volts DC, completely immersed in mercury.
Capacity (to ground)
22
MMF. per toot et 25
meters (12 megacycles).
AC voltage breakdown -1600
volts per foot, completely
immersed in mercury.
At 120 F. 90% RH.
Power Factor
1% at 25
megacycles),
meters
(12
in
completely immersed
mercury.
28
Capacity (to ground)
MMF. per foot at 25
meters (12 megacycles).
less
Absorption
Moisture
than 1% by weight.
Power

-

Conductors supplied in several sizes
either solid or stranded. Insulation pushes
back easily without adhering to the conductor. Insulation impregnated in a high -

Halldorson transformers are stocked by leading part
distributors everywhere. It is no longer necessary for
radio service dealers to take chances with transformers.
For the same price you can get the quality transformer
that for years has been used as standard equipment in
leading American made radio sets.
The vacuum -seal safeguards against failure due to
moisture.

See_Your_Jobber. _W_ rite

resistant, low -loss, moisture resisting compound. Specifically designed for RF

circuit.

ITHE HALLDORSON COMPANY,
MORE EXPENSIVE
TO MANUFACTURE

Handled by Dealers and Jobbers
All Over the Country
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4500 Ravenswood Ave., Chicago, Ill
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Mr. service Man11

can you fix
er-erer--er
STENTORIAN

SOUND
AMPLIFIER
NUCLEUS

RA %O

The hottest political
campaign in years is
directly ahead! Political
organizations of all parties will need public address systems with a

® you do good work and use dependable Ward Leonard replacement resistors,

Yes, indeed you can and because

li Watt
Amplifier

Nucleus
High Gain for Crystal
or Velocity or Carbon
Microphones

"Stentorian" tone.

Dealers and Sound engineers can make good quick profit in selling or
renting sound amplifiers built the "Stentorian" way.
G.T.C. Nuclei furnished for stationary and mobile ou fits. Easy
to understand directions for wiring supplied with each Nucleus.
Power supply units are the HEART-the very nucleus of Sound
Amplifiers. Each "Stentorian" NUCLEUS includes matched
power transformer, chokes, audios, outputs with neat black
wrinkle finished chassis, lettered terminal strips, marked tube
sockets. "Stentorian" Sound Amplifiers provide wide tone range
and good clear sound coverage for convention halls, auditoriums,
stadiums, refectories, athletic fields, ballrooms, night clubs,
taverns, lodge halls, banquet programs, political rallies, office and
factory call systems, truck or auto advertising for concession
barkers. race track announcements, depot train call systems,
and the like.
The "Stentorian" way is the most economical way for Quality
Sound Amplifiers.

GENERAL TRANSFORMER
CORPORATION
(Manufacturer of
Replacement Units)

502 S. Throop Street
Chicago, III.

SEPTEMBER,

')izSIF
Interesting Illustrated bulletin on
"STENTORIAN" Sound Amplifier
Nuclei and name of distributor nearest you.
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you give satisfaction, and she will call on you
again for your services. That is how a permanent profitable radio business is built. The Radio
Service Bulletin 507A shows the Ward Leonard
Line and gives prices. Be ready when
she calls. Send for it today.
ii

WARD LEONARD ELECTRIC CO.
South Street, Mount Vernon, N. Y.
Please

send

me

FREE

Bulletin

507A.

Name

Street
City

Jobber

SAW IT IN SERVICE

State
S
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THE MANUFACTURERS
MALLORY CONDENSER REPLACEMENTS
P. R. Mallory and Co., Inc., Indianapolis, Ind., feature a line of 69 general re-

placement condensers which they claim
will cover complete replacement requirements in all of the commercial receivers
now in use. The new units are small in
size, surge-proof, oven -tested and are sealed
in metal (humidity -proofed).
Complete information concerning this
line may be obtained from the manufacturers.

TRIAD 2565 AND 25N6G

The Triad Manufacturing Co., Inc.,
Pawtucket, R. I., have added a new member to the Triadyne family with the announcement of the 25B5 and its octal base
counterpart the 25N6G. The new tube is
intended for use as an output for a -c, d-c
and transformerless a -c receivers. A somewhat greater output is afforded than was

ACOUSTI-REFLEX SPEAKER CABINET

The Acousti-Reflex speaker cabinet, an
Operadio development, is designed to reduce feedback, increase the efficiency of the
speaker, reenforce bass response and present a neat appearance.
The cabinet accomodates only 12" speakers and contains a built-in exponential
chamber which takes the sound from the
rear of the speaker cone, expands it in
tige normal manner and projects it out in
front to augment the sound generated at,
the front of the cone.
The cabinet is built of seasoned plywood

..

.

FOUR-WAY MICROPHONE
Shure Brothers, 215 W. Huron St., Chi-

cago, Ill., announce a new type microphone
unit available in the general purpose crystal, in the communications type crystal,
and in the carbon types.
A single unit provides 4 -way utility. By
means of an adapter on the base of the
unit, the handle and the microphone may
be removed to become a hand microphone
or replaced on to the base to become a
desk microphone again. A slot is provided
in the adapter to accommodate the cable.
The microphone may be removed from the
handle and mounted directly on to a floor stand or spring suspended in a carbon ring.
TRIPLETT VACUUM -TUBE VOLTMETER

The Triplett Model 1250 is a self-calibrating vacuum-tube voltmeter with accuracy independent of changing tube values.
The instrument will answer many purposes in measuring low voltages, both in
a -c and d-c, without current drain.
Model 1250 has a twin instrument (tilting type) one of the instruments is a
;

previously obtainable with the type 43
tube.
Characteristics and other information can
be obtained from the manufacturer.
SUPREME 1937 LINE

The Supreme Instruments Corp., GreenMiss., have announced their series
500 line of test apparatus for 1937. Included in the new line are a model 545
"Cathoray Oscilloscope," a model 555
"Diagnomoscope" and a model 565 "Carrier Shift Indicator."
Additional information can be obtained
directly from the manufacturer.

r ood,

heavy enough to eliminate vibrations.
Catalog 10-E, giving full particulars, is
obtainable by writing to the Operadio
Manufacturing Co., St. Charles, Ill.
FREED-EISEMAN FE -60

The Freed -Eiseman Model FE-60 is an
a -c, d -c, 6 -tube superheterodyne covering

the American broadcast band and the police calls within the tuning rangé from
540 to 1740 kc. The set has a multi -colored
illuminated tuning scale and is mounted
in a hand -polished, two-tone, walnut -veneer
and gumwood cabinet.

NEW SPRAGUE CONDENSERS

Working on the premise that condenser
failures caused by humidity could be eliminated, the Sprague Products Co., North
Adams, Mass., announces a specially treated tube and sealing compound. This humidity -proof tube construction is used in
the manufacture of the entire Sprague line
of paper, foil and gauze condensers.
Since the change is internal, the new
Sprague units may be identified by a red
dot imprinted upon the base to differentiate
them from former Sprague units of the
same general type and rating.

sensitive galvanometer that indicates when
the bridge is in balance; the other is a
three-range voltmeter with linear scales
reading peak voltages. Ranges are 2.5,
10 and 50 volts.
CORNISH NOISE -MASTER, ANTENNAS
Cornish Wire Co., 30 Church St., New

York City, announces material advances in
their Amy, Aceves and King licensed

(

I I'

MIL -WAVE ANTENNA

MICAMOLD JOBBERS LINE

The FE -60 is manufactures by the Freed
Manufacturing Co., Inc., 44 W. 18 St.,
New York City.
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Micamold Products Corp., Brooklyn, N.
Y., will shortly announce a jobbers' line
of paper, mica and dry electrolytic condensers and an assorted line of carbon and
wire -wound resistors. Included in the line
will be the Micamold patented bakelitemolded paper condensers and the Mica mold patented bakelite-molded resistors.
Mr. E. B. Tyler, formerly with Polymet
Mfg. Co., is in charge of the new line as
general sales manager. He will be assisted
by Mr. Nat Pomeranz.

"Noise -Master" antenna. Several models
are available to suit all sets and locations.
Dealers and Service Men are invited to request information covering the 1937 Cornish wire products.
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ATLAS
TOLERANCE

LONG

PRODUCTS
2%

LIFE

ACCURATE
SAFE WATTAGE RATING

ATLAS RESISTOR CO.
423 Broome St., New York, N. Y.
WRITE FOR NEW 19 3 7 CATALOG

SELECTED for DISTINCTIVENESS
Illinois Electrolytic
Condensers.
Hermetically Sealed.
Assured of Quality and
Guarantee.
long
The Condenser with a

life....

reputation.
We invite your inquiries.
Write today.

Embodies the latest
technique in microphone design.
Compact. Streamline.
Modern. All cast case
achieves maximum
with Switch, and new

Cable Clamp.
Models RBHn (High

Impedance);

RBMn

(200 ohms).

$42.00

List

With built-in Cable

Connector having
locking device. $44.00
List.

ILLINOIS CONDENSER CO.
Dept.

B,

-

NEW! Models RBSn,
RSHn
EXCELLENT
ALL-AROUND MIC-

3252 NORTH AVENUE, CHICAGO, ILL.

ROPHONES FOR
SPEECH and MUSIC.

Kenflad
Radio Tubes
Genuine Glass or AllMetal Radio Tubes

Ken -Rad Radio Tubes are
made to give clear, dependable reception. They satisfy
customers and build good will
for dealers. Write for full
information.

KEN -RAD TUBE & LAMP CORPORATION, Inc.
Owensboro, Ky.

Slightly lower output
and frequency range
than above. APPEARANCE SAME AS
ABOVE:

$32.00

PERFORMANCE PLUS THIS
"CHANGEABLE"
FEATURE!

featuring .

- against
6 DE.

entirely eliminating hum
pickup.

3, Eliminates

4.

feedback

troubles.
Excellent for close talking
and distant pickup.
Acoustically designed to
eliminate any possil ility
of cavity resonance.

(Finishes: All microphones have the

new Standard Gunmetal Finish.
Chrome finish, extra, $1.00 list.)

FREE!

TO DEALERS AND SERVICE MEN:

Striking Window Decal, advertising your SOUND
SERVICE, and displaying the New AMPERITE VELOCITY. Write for it now!
A

AMPERITE&'

Now! An Amperite Velocity within the means of

everybody!

specially designed m
rophone built to Amperite
standards, which can be
used for both speech and
music. No peaks. Flat re.
sponse. Triple shielded.
Shack absorber. Swivel
bracket.
A

Models RAL (200
ohms); RAH (2000
ohms)

$22.00

List

Cable Address,

561 BROADWAY NEW YORK Alkem, New York

ejil

AMPERITE

VALUE, FASTER SERVICE
ORDER FROM

ALLIED

AQCROPHONE.

YOU NEED THIS
NEW 1937 CATALOG

FOR LOWER PRICES, GREATER

Replacement Speakers! Then
see hose easily and economically you can change the
field to fit the job.
Unitransformer matches
versal
anÿ tube. Voice coil remains
centered.
Ideal for Service
Men and Amateurs! Available in 5", 6", 8" and
11" models.
Askyour Jobber or write

Radio's newest, most complete
supply guide- 152 pages packed
with thousands of exact duplicate
and replacement parts; dozens of
new test instruments: All - Wave,
Dual -Wave, and Short -Wave sets and
kits; Sound equipment; books; tools,
etc.-at lowest prices. Fast, reliable
.01
service. Avoid costly delays
save time and money at
ALLIED. Send coupon
19"3
-Pa
for Free Catalog.

-

/ i,

for Bulletin 361A.

00,01\t,

EXPORT DIV.
15 Laight St.

-e,"44.

t/

cote

úO

1"5

`Va

1931

NO-

Ne.

915 W. VAN BUREN ST.

SEPTEMBER,

shielded

all RF or magnetic fields.

For switch, add $1.00 list.
For cable connector. add
$2.55 list.

Hear these new OXFORD
"Changeable Field" Dynamic

New York, N. Y.
Cable: ARLAB'

.

1. Output increased

2, Triple

5.

List

Also 111f;s. of Ken -Rad Incandescent Electric Lamps

i

Distinguished in
Quality, Design,
and Construction

ruggedness. Fitted
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ALLIED RADIO

CHICAGO, U. S. A.

SAY
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SAW IT IN SERVICE

.

440'

TRIAD
QUALITY NAME IN RADIO TUBES

THE

PAWTUCKET, RHODE ISLAND

TRIAD MANUFACTURING CO., Inc.

LOW WHOLESALE PRICES

SERVICEMEN !

GET THIS FREE
A

CATALOG!

special kif

Over 10,000 items in this big catalog
including radio receivers, nationally
known radio parts and broadcasting
equipment. A catalog of great value
to dealers and service men offering the
best in radio at low wholesale prices.
Write today for your FREE copy of
this big catalog. Get on the list to
receive monthly "Hot Shot" Bulletins.

accessories,
famous
ARHCO metal tube extractor! No more burns
from hot tubes or struggling in tight corners.
Net $3.75 complete to
only during
servicemen
special introductory offer.
Regular price $8.50. Order from your dealer, distributor or direct. Offer
expires Nov. Ist, 1936.
of

tools and

including the

Order your

kit

noW!

BURSTEIN-APPLEBEE CO.

Visit Booth 57-New York IRSM Show

AMERICAN RADIO HARDWARE CO., INC.
476

1012-14 McGee St.

NEW YORK CITY

BROADWAY

Kansas

City, Mo.
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THE FOX ONE-PIECE

METAL DIAPHRAGM
The Standard A, only .002 inches
thick (H.D. .003"), combines extreme hardness with great elasticity and is unaffected by temperature or humidity so that its
performance is constant and dependable. Withstands extreme wattage, and special processing prevents internal strains and stresses.
The voice coil is wound directly
on the diaphragm, eliminating
broken wires and distortion caused
by loose diaphragm coils. Write
for catalog sheets and prices.

FOX
3121

OFFICIAL

RADIO SERVICE

HANDIBOOK
OVER 1,000 PAGES
OVER 1,000 ILLUSTRATIONS

SOUND EQUIPMENT
CORP.
Monroe St.

Published only a few weeks ago, the OFFICIAL RADIO SERVICE HAN DI BOOK by
Bernsley, is the most modern, up-to-the-minute volume on radio servicing. Contains
over 1,000 PAGES filled with vitally important service data --over 1,000 illustrations.
OVER 250 PAGES OF OPERATING NOTES
The section on Operating Notes contains valuable information supplied from personal
notes of hundreds of Service Men for over a thousand manufactured receivers. This
section alone should be priced more than the entire volume.
Here are other highlights of the OFFICIAL RADIO SERVICE HAN DI BOOK:
CIRCUIT THEORY AND ANAYLSIS-Circuit Fundamentals,
Tuning Circuits and
Aligning Data, Volume Control, Tone Control, A.V.C., Resonance
-Indicator Circuits.
A. F. Amplifier Systems and Prover Supplies, Speakers, Pickups, Phono -equipment,
Commercial Receivers; SERVICING EQUIPMENT-Fundamentals of Test Instruments,
Commercial Equipment, Cathode -Ray Oscillograph, Building Test Instruments, Localizing Trouble, Short Cuts, Unusual Servicing Experiences; STANDARD AND SPECIALIZED RECEIVER AND INSTALLATION DATA-All-Wave Receivers, Auto Radios, Noise Interference; MODERNIZATION AND CONVERSION DATA-Receiver
Conversion Work; SOCIAL AND ECONOMIC PROBLEMS OF THE SERVICEMANImproving Knowledge and Technique, Uplifting the Profession; OPERATING NOTES
FOR STANDARD RECEIVERS.
.

Toledo, O.

-Oni

Order your HANDIROOK

-

today-use the coupon for convenience.

GERNSBACK PUBLICATIONS, Inc., 99 Hudson Street, New York, N. Y.

1

GERNSBACK PUBLICATIONS, Inc.
SV -PG
Street, New York, N. Y.
Gentlemen: Enclosed please find my remittance of $4.00, for which send me
immediately, POSTPAID, one copy of the OFFICIAL RADIO SERVICE
HAN DI BOOK by Bernsley-lust published.
Please vend HANDIBOOK to me C.O.D.
Name
Address
City
State
D Please send complete literature on BANDIBOOK.
(Send remittance by check or money -order.
Register letter if you send
cash or currency.)
99 Hudson

1

fls

1

CINAUDAGRAPH
CORPORATION
Speaker
Division

Dept.

RACON
FOOT

UNBREAKABLE
TRUMPETS
"The World's Finest"
Demountable into three sections. Made of RACON
Acoustic Storm Proof material, reinforced throughout, and guaranteed unbreakable. The ultimate in
trumpet design, highly efficient and able to stand
the roughest treatment.
Se,1d for RACON catalog S-9 describing the complete line of RACON Horns, Electro-dynamic
Units, and Acoustical Sound Projectors.

Entirely
New!
"The Most Complete
Radio Buying Guide"

RACON ELECTRIC COMPANY, INC.
52 EAST 19TH STREET

NEW YORK CITY

The Radolek New 1937 Radio
Profit Guide is the most complete
Radio Parts Catalog ever published.
Completely revised right up to
the minute, bringing you everything in Radio-and Public Address
the right prices. Every page
brings you extra profits! Contains
over 10,000 Individual Radio Repair Pasts-hundreds of new items
complete new selection of Radio Receivers, P. A. Amplifiers,
Tools, Tubes, Books and Test Instruments. Everything you needalways in stock ... ready for prompt
shipment to you. You need this Big
Radio Parts Catalog-its FREE!

-

AMERICA'S NEWEST
AERIAL IDEA!

-at

THE BUGGY -WHIP

-a

Most Practical
No Drilling
Quick Installation
Chrome Finish
NEW WARD PRODUCTS
Fish-Pole Antenna
Improved Running Board Aerials
Microphone Stands
Sound Systems-Auto Radio Aids
Displayed at IRSM Show

WARD
In Canada

Atlas Radio Corp.
Toronto, Ontario

SEPTEMBER,

Send

1936

for It!

T
I

PRODUCTS CORP.

I
I
I
I

To WARD PRODUCTS CORP.
WARD BLDG., Cleveland, Ohio
Please send new catalog
Name
Address

SAY

You

1

.-- - --m-ii------- r- _ 1

A.

STAMFORD. CONNECTICUT. U. S. A.

6

'

SAW IT IN SERVICE

625 W.

Randolph Street, Chicago, Illinois

Name
Address

Serviceman?

Dealer? D

Experimenter?

45I

UNIT -MATCHED
P.A.EQUIPMENT

h3.1?

Sounded like a selling idea when I first
heard it
. but after checking with
other service men who do lots of Public Address work

I'm not so sure NOW
in fact I know it isn't the bunk.

If other
manufacturers have the same thing, it may be
just "follow the leader," but boys, if you're not
buying Portable P. A. Units, amplifiers, microphones and speakers from OPERADIO then you
don't know what smooth, swell working, profitable P. A. installations are.
Give that Operadio outfit a try like I did. You won't
.

.

.

regret sending for their Catalog No.
and address Dept. S.

10

.

.

.

NOW

RADIO INSTRUMENTS
on our NEW

EASY PAYMENT PLAN
Thru arrangements with The Specialty
Finance Co., Cleveland, Ohio, we are now
able to furnish a reasonable, low cost, easy
payment plan on all HICKOK RADIO
TESTING INSTRUMENTS-Oscillographs,
Oscillators, Tube Testers, Set Testers, etc.
You can get details from your Jobber.

be sure

Send for latest catalog and details of all
Hickok Instruments and bring your equipment
up-to-date with only a small cash outlay.

Ask about our convenient time payment plan.

MANUFACTURING COMPANY

i

oPERADIo

\

Unit-Matched P. A. Equipment at Its Finest
ST. CHARLES, ILLINOIS
aEQU

YOU CAN PURCHASE

PMÉNT

THE HICKOK ELECTRICAL
INSTRUMENT COMPANY
10514

DUPONT AVE.

ATR

CLEVELAND, OHIO

NOISE -LEVEL

Automatic
Tapering

GOES

00

BATTERY
CHARGER

and Volume
comes UP when you
install

Keeps Auto Batteries fully
charged. An automotive
necessity-needed more now
than ever before
makes
cold weather starting easy.

-

Big Fall and Winter Seller
High in efficiency but low in price.
Operates noiselessly and economically. Ruggedly made to last many
years. Simple to operate and foolproof. Operates from any 110 volt
50-60 cycle A.C. line. Tapers off in
charging current rate to approximately one-half as battery becomes
charged. Completely equipped as' illustrated.

3 Sizes
STANDARD DISCOUNTS APPLY
Standard Charger,
Model 450. Maximum
charging rate, 41/2 am.

fiGIC

The Solution to the

90D

Car Aerial Problem !

$9.67

List

DeLuxe Charger, Model
600. Maximum charging rate, 6 amp.

$11.45

List
Master Charger, Model
1000. Maximum charging rate, 10 amp.
List

$14.25

Other ATR Products

ATR Auto Radio "A" Battery Eliminator. Specially designed for demonstrating and testing auto radio sets on regular A.C. lines 105-125 volts,
50 to 60 cycles.
ATR D.C.-A.C. Inverters. Produces A.C. Current Anywhere--in Cars-on
Farms-in D.C. Districts. 16 different types for D.C. inputs from 6 to 220
volts having A.C. output of 110 or 220 volts.

Honestly, fellows, MAGIC ROD is the answer to the service man's
prayer! It can be installed in half an hour without getting mud
in your eyes. It's up out of the way of road hazards, and its
location absolutely minimizes ignition noise, wheel static, and other
interference caused by the car itself. It's non -directional reducing
fading, and its height makes it an AERIAL-receiving signals from
the AIR. It is NOT affected by changing ground characteristics.
Simple, neat, trim in appearance. It flexes readily to give clearance, yet holds its position. You'll thank us for telling you about
it if you'll only try it!
LIST
PRICES

Black Baked

Enamel

3.50

Chromium Plate....
4.50
If you're an independent, write us for nearest distributor. If
you're a dealers' or distributors' man-have your buyer get a sample
MAGIC ROD. Show him this ad!

for description and prices of money -making Battery
Chargers, Eliminators, Inverters, etc. and name of nearest jobber.
Send

Manufactured by

& RADIO CO.
AMERICAN TELEVISIONAddress:
St. Paul, Minnesota, U. S. A.

452

Cable

MAGIC

ROD

BOX S-9

DIVISION

General

Distributing Corp.
SAGINAW, MICHIGAN

"LIKEX," New York
SAY

You

SAW IT IN SERVICE

SERVICE

,N old favorite in a radically new form ... attracting universal interest! Solar
Dominoes are non -inductive paper condensers molded in Bakelite. They resist heat
and moisture ... offer permanent capacity and full voltage protection. Small, flat,
easy to use. Dominoes combine all the qualityfeatures ofSolar tubular paper
condensers ... plus the obvious advantages of protective and attractive molding in
Bakelite. Compare their appearance and performance with ordinary paper tubulars. You will find Dominoes the better value.
Solar Dominoes are available in standard cartons of 10. A wide range
of capacities may be obtained, up to .25 mfd. 200 volts, .I mfd. 400
volts, .05 mfd. 600 volts. Complete listing furnished on request.

SOLAR MFG. CORP.
599-601 BROADWAY, NEW YORK CITY
SOLD BY LEADING JOBBERS EVERYWHERE

1

NOWREADY TO HELP YOU

MAKE MORE MONEY
.a411111,11111L

L.

USI NESS
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'off

..1111111111111
F.

RIDER

PRICE

*mg/
THREE

J.

VAN

DOLLARS

NfWFNH1lfN

Here is the Third Point of the RCA 3-Point Service System-"Radio Service Business Methods," by John F. Rider
and J. Van Newenhizen, just out. Tells in detail how to
make your business ability match your technical expertness,
so you can make the money you are justly entitled to make.
Learn how to calculate your costs, so you can put a
fair and proper price on every job. Book explains how
to keep simple records, as the basis not only for charging, but for credit. Shows the forms needed, and how
to get them. This section of the book is simple. Follow
it, and just a few minutes a day will provide you with
the figures that will show whether you are making
money on your volume of business.
220 -page book, price $3.00-but your RCA Parts Distributor or your RCA Tube Distributor will make you a
deal so the book costs almost nothing. Ask him for details.

RCA 3 -POINT SERVICE SYSTEM
Tells how to get more work, how to handle it more quickly, how
to organize your business for profit.
"101 Sales Ideas for Service
card file, with 200 cards, each
Men." Every idea tested,
bearing a practical servicing tip.
tried and proved, capable of
Indexed by make and model.

increasing your volume of
service business.
"The RCA Radio Service Tip
File." A high quality steel

New tips being constantly released in packets of 20 card

3

"Radio Service Business Meth,
ods." Just out.

These Three Points should be used together for best results, but
can be had separately. Ask your RCA Parts Distributor or RCA
Tube Distributor to explain how you can get the complete System, or any part of it, for less than actual cost.

Joiwhx PROFIT
Parts Division, RCA MANUFACTURING COMPANY, Inc., Camden, N. J.
A Service of Radio Corporation

of America

