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ALLORY provides every needed

resistance value in its single
tapped replacement controls—31 com-
binations of overall and tap resistances
in all.

Mallory MRT Controls are available in
most of the popular values, and feature
an easy-to-cut channel shalt that fits all
types ol knobs. Mallory TMs are made
in an even wider range of resistance
values than the MRTs, and are used in
conjunction with 30 non-wobbling,
non-loosening Plug-In Shafts. They
have practically universal application
because they provide “‘special” shafts
of nearly every required type.

W here shalt lengths of 3 inches or less
are required, Mallory TRPs (fixed shafts)

replace large originals using set screw

or spring lype knobs. See your
Mallory distributor.

Insist on MALLORY — the

Complete Control Line

Mallory offers 33 Tapered Wire-Wound
Controls ... 31 Values in Single Tapped
Controls . .. 10 Values in Double Tapped
Controls . .. 12 Clutch Type Controls
... 10 Universal Dual Controls . . .
and 92 Popular Special Controls.

YOU EXPECT MORE— AND GET MORE—FROM MALLORY

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




DESIGNED FOR THE BETTER SERVICE SHOP...

TUNING.
i
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A real time-saver for

loudspeaker testing and radio servicing

Profitable applications include such diverse jobs as finding the
cause of loudspeaker rattle, measuring receiver fidelity and
audio amplifier response.

The WA-54A is a temperature-compensated, beat-frequency
oscillator with an electronic output-level indicator. The
electronic eye serves as a reference to provide an even signal
level at all frequencies, and also acts as a zero-beat calibration
indicator.

OMN THE WAY —a superior line of test equipment that . . . .
DU Ts| T o e i ot NS on sl TREIC Other outstanding features of this audio-frequency signal

producticon-line basis . . . that anticipates all FM and source include: wide range . . . continuous tuning . . . low
television needs. Matched styling of all instruments distortion . . . low hum level . . . balanced line outputs . . .

1 ti 1 ing. Watch fi g q . .
B Y e S B IR application as an a-f amplifier . . . all explained in the WA-54A

announcements of the other units in this new line. Keep A . ] .
in touch with your RCA Test Equipment Distributor. bulletin, which is yours for the asking.

TEST AND MEASURING EQUIPMENT

x\ RALIQ CORPORATIOCON of AMERICA

@ ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

In Canada: RCA VICTOR Company Limited, Montreal



$400,000 WORTH OF RADIO SERVICE DATA
ﬂW&Sam{w& leee than 7% a day in

PHOTOFACT FOLDERS

VOLUME 1, containing first ten sets of
PHOTOFACT FOLDERS in deluxe binder,
$18.39. Individual sets Nos. 1 to 10,
$1.50 each. De Luxe Binder alone, $3. 39,

Everything you need in one handy,
unified form—Ilarge schematics, picto-
rials keyed to parts lists and align-
ment data, complete listings of parts
values and replacements, alignment,
stage gain, circuit voltage and resist-
ance analysis, coil resistances, dial
cord stringing, disassembly instruc-
tions, record changer analysis and
repair.

All sets are taken apart and an-
alyzed by experts in the Sams
laboratories. Every part is measured,
tested and triple-checked for accur-
acy. All data is original. This means the
data you get is right.

PHOTOFACT FOLDERS are issued
twice monthly as the new receivers
come off production lines. You don’t
have to wait for information. As re-
ceiver changes are made, you get cor-
rection and addition sheets for your
files. Your data is always up to the
minute.

EASY TO USE

All diagrams and pictures are coded to
numbered parts lists. Everything is
Fosxtwcly identified for fast work. All
olders are set up in uniform, easy-to-
follow style: big type, big 111ustmtnons
—no hunting, guessing or eye strain
—no more loss of time and temper.

CHECKING OVERAL
PERFORM ANCE

$403,531.05f—that’s what it actually cost us
to create, print and distribute Volume 1 of
Sams PHOTOFACT FOLDERS. Every penny
of that money has been spent to bring the in-
dustry the most accurate, complete, up-to-
the-minute data ever produced for radio
servicemen. And this continuing service, de-
signed to help you make up to twice as many
repairs daily, actually costs you less than 9
cents a day.

PHOTOFACT FOLDERS could not be pro-
duced without the support of America’s lead-
ing replacement parts manufacturers—with-
out the support, too, of thousands of enthu-
siastic PHOTOFACT subscribers. With their
cooperation, we will continue to place in your
hands ALL the information you need to do a
better job—facts, figures, photographs, full-
page schematics—information compiled
from actual first-hand analysis of all
* Trade Mark Reg.

PARTS ANALYSIS

CODING
SPICTORIAL

new Instruments. PHOTOFACT FOLDERS
cover all radios, phonographs, record changers,
recorders, communications systems and power
amplifiers—and are timed to reach you as
these instruments are released. The cost
is only $1.50 per set of 30 to 50 folders and
includes membership in the Howard W.Sams
Institute.

Set No. 17 will be ready for mailing April
10th. Set No. 18 on April 25th. Sets Nos. 11
to 16 inclusive, also priced at $1.50 each, are
available for immediate order.

Start using PHOTOFACTS to make more
profits. Remember, PHOTOFACT FOLDERS
actually cost you nothing: they pay for
themselves over and over! See your re-
placement parts distributor—or write us di-
rect. In Canada, address A. C. Simmonds &
Sons, 301 King Street East, Toronto, Ontario.
Canadian price, $1.75.

tC.P.A. Statement Available

HOWARD W. SAMS & €o., INC.

2924 EAST WASHINGTON STREEY, INDIANAPOLIS 6, INDIANA

PHOTOFACT SERVICE

“’The service that pays for itself over and over again’’

‘RADIO SERVICE DEALER ¢ APRIL, 1947



EDITORIAL

Quick Switch!

Government released statistics for the 4th
quarter of 1946 and January 1947 indi-
cated that price trends were downward. This
column in February stated, in effect, “since
OPA passed out of the picture, as we pre-
dicted, prices would hold firm.” Many
readers took the time, during March, to
inform us that prices were nof down accord-
ing to their findings. My wife did likewise.
Emphatically! Now, I see by the papers
that President Truman also finds that prices
are in an upward spiral.

Contacting manufacturers, asking why
prices aren’t going down or levelling off,
all give approximately the same answer:
shortage of materials prevents mass produc-
tion runs which increases unit costs; also,
increased wage demands prevent a normal
profit-margin in the face of which prices
cannot be reduced even where hoped-for
production has been achieved.

Television & Taxes

When television sets reached dealers in
markets served by telecasts, owners of bars,
restaurants and similar places of *‘eye or
tummy entertainment” grabbed them know-
ing that customers would flock in to be
amused as well as satisfied victually. The
Internal Bureau of Revenue learned of this
and ruled that such establishments would
have to charge the 20 per-cent cabaret tax
because “television is not mechanical enter-
tainment.” The Bureau has just revoked
its original ruling and now cabarets or bars
using telesets do not have to impose the tax
on their customers.

One big objection to television at the
moment is the enforcement of an additional
charge for proper installation. The public
accepts a reasonable installation fee as being
justified, but some of the teleset manufactur-
ers are asking from $100 upward, and that’s
completely out of line. We find that teleset
installers can make a nice profit on prac-
tically every job by charging as little as 835.

Technicians Remuneration

~ Recently Service Dealers have asked us,
“What is a fair method to use in determin-
ing remuneration for employed technicians?”
Living costs and standards differ widely in
this great country of ours so we had to take
surveys in cross sections to arrive at a fair
preliminary (but by no means final) answer
to the problem. Generaly speaking a tech-
nician should be paid from 33% % to 50%
of the labor charges alone when working on

a straight commission basis. Only better
technicians in thriving shops are now
paid the 50% rate. Technicians are

never given a percentage on tube sales,
but in some cases Service Dealers pay up
to 10% on the billing for repiacement parts
used in a job. Many Service Dealers prefer
to pay a small salary and commission of
25% on labor. Technicians’ earnings vary,
with those in larger cities getting an aver-
age of $55-§60 weekly ranging downward
to $38-$40 in very small towns for full
40 hour weeks. We would like to hear from
both Service Dealers and employed tech-
nicians on this general subject in order
to get a more accurate idea of conditions
in the industry and when this information
is assembled we’ll report again in this
column.

S. R. COWAN, Publisher
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THE

Friendly, tactful, impartial, trained to serve,
these Hytron commercial engineers form the
liaison between us—maker and user of elec-
tronic tubes. Few in the radio tube plant can
be circuit specialists. Few outside the tube
plant can be tube specialists. Both of us need
these commercial engineers trained to see
clearly both sides of our common problems
and help us solve them.

Often their job begins with a request for
advice in selecting a tube. Investigation of
the circuit application helps them recommend
an available type, a slight redesign, or a brand
new type. If a new type is found to be the only
practicable and economical solution, they co-
operate with design and production engi-

oUR MUTUAL FRIEND
(QMMERLIAL ENGINEER

neers to achieve the performance desired.

Specification of adequate factory testing
procedures and preparation of characteristics
sheets do not end their work. Returns are
closely checked. If trouble occurs, they go in-
to the field, help dig out the facts, and offer
possible solutions—improvements in tube or
application. And they stick tenaciously with
the problem until it is solved.

Using a wealth of test equipment and know-
how, these boys really sweat to make it easy
to make Hytron tubes which will make you
happy. Busy as the one-armed paperhanger,
yet they always welcome the tube problems of
equipment engineers. They are nice guys, and
we thought you would like to meet them.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

@?

MATIO DBNMD ELECKNOWNICS Conv.

MAIN OFFICE: SALEM, MASSACHUSETTS
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Being a condensed digest of production, distribution and
merchandising activities in the radio and appliance trade.

During an intermission at the General

Electric two-day dealer television ser-
vice school (held recently in Bridge-
port, Conn.) Dave Fisher (right) radio
sales manager of GE Supply Corp. of

Black & White Television Wins

Dr. Allen B. Du Mont, of Allen B.
Du Mont Laboratories Inc., Fassaic
N. J., issued the following statement:
“The decision of the Federal Com:
munications Commission rejecting the
application to standardize on commer-
cial color television, comes at an op-
portune time. Many radio manufac
turers have withheld their television
activities awaiting this decision and
the public has been slow to purchase
television receivers until this 1mpor-
tant question was settled. Manufac-
turers can immediately proceed ith
their production plans and make many
more receivers available for the fall
market. In our own case, our receiver
production for the year 1947 will be
more than doubled because of the de-
cision.

“The decision by the Conmission
indicates their conclusion that much
additional development work 1s needed
before color television is ready for
public consumption.  Color pictures
are vastly inferior to black and white
pictures as regards to brilhance, de-

RADIO SERVICE DEALER ¢ APRIL, 1947

Conneclicul, visited television receiver
production line. With him are (cen-
ter) Paul L. Chamberlain, manager of
sales of the Recciver Division, and
(Ieft) Fred A. Parnell, advertising and
sales premotion manager.

tail and size. It was further demon-
strated to the Commission that high
frequency transmission necessary for
color pictures was only practical when
transmitter and receiver were within
line-af-sight.  This factor, in itself,
greatly reduces the coverage of color
transmission, and some method must
be devised to overcome this before
color pictures compete in coverage
with the black and white standards
now being received behind hills and
bevond the horizon.”

Combination Radios Rise

1. Production of radio-phonograph
combination console sets continued to
climb in February although the total
output of radio receivers dropped,
largelv due to a short work month,
according to RMA statistics.

2. The output of hoth television and
FM-AM radio receivers also showed
slight gains over January despite the
lower total. TTM-AMN receivers re-
ported by RMA member-manufactur-
ers during February totaled 55.594,
while television sets rose lo 6,243 —

almost as many as were produced in
the wlole vear 1946.

3. Total radio production reported
by RMA members for February was
1.379.966 as compared with 1.564,171
in January. The TIebruary output in-
cluded 133,007 consoles and 843,616
were table models. The consoles in-
cluded 140,200 radio-phonograph com-
binations.

4. Included in the FM-AM set out-
put were 7,968 table models of which
768 were table model radio-phono-
graph sets; 45,626 were consoles.

5. Television receivers included
5,362 table models and 881 consoles.
Ten converters also were produced.
Auto radios numbered 183,940.

RADIO SERVICEMEN OF
AMERICA, INC.

Editor:

The Binghamton Chapter of ISRM
was founded in the fall of 1934 by a
delegation irom Rochester, New York.
We in turn helped to organize other
chapters in Syracuse, Scranton and
I:lmira. A member of our chapter was
natiotnial president in 1936. During the
vear of 1938 ISRM was changed to
Radio Servicemen of America, and a
member of our chapter served on the
board of directors and later as vice
president of the national chapter.

Since the end of the war and the
return of our old members, activities
and membership have increased con-
siderably, and are still growing.

We believe the continuing success
of this chapter under adverse condi-
tions has been primarily due to the
fact that the control of the organiza-
tion has been kept exclusively in the
hands of qualified radio servicemen.
In order to insure this, we have three
classes of members, i.e., qualified, as-
sociate and honorary members. Only
qualifiel members have a vote and
can hold office. All others have a
voice in the discussions.

Our mnieetings are held on the first
and third Tuesday of each month ex-
cept during the summer months whean
we have only one meeting per month.
The meetings consist of talks by mem-
bers and also hy national engineers.
Other activities include banquets, la-
dies’ night, and picnics.

Our by-laws are revised from the
one-time national hy-laws to suit our
conditions. All members comply with
them: thus keeping ethics on a high
standard in the radio service business.

\We would like to hear trom other
organizations of radio servicemen and
their activities. Also, we thank you
very much for your kind consideration
and attention given this.

Respectfully yours,
AARON A. BALDWIN

Secretary

| sce page 10}



TESTED FOR
% CHARACTERISTICS
% ENDURANCE
% STABILITY

What does triple-tested mean?
It means that General Electric
resistors have been subjected to
the most rigid tests and inspec-
tion to make certain thatthey con-
form to high quality standards.
Characteristics, endurance and
stability have been checked in the
laboratory and in the field, under
actual operating conditions.
These checks are assurance to
you thatGeneral Electric resistors
will stand up ... will give greater
customer satisfaction.

In designing this line of resis-
tors, quality was the first consid-
eration. But, along with quality,

flexibility in application was de-
manded. The wide possible range
of uses for each unit, extending
from simple to complex circuits,
can be met with minimum stock
requirements. Your customer’s
needs can be supplied . . . your
inventory can be kept down.

General Electric’s completeline
of high quality resistorsalso hasa
triple value for you. Since the cus-
tomer’srequirements can be sup-
plied from one source, it saves his
time. Thatmeans greater customer
satisfaction, more sales, more
profit. And remember, these
resistors are easier to sell because
they bear a name known for
quality, General Electric.

Besure tostock theentire line of
General Electric universal parts.

For complete information write: General! Electric
Company, Electronics Department, Svracuse 1, N.Y.

POWER RHEOSTATS

CONSTANT IMPEDANCE
ATTENUATORS

GENERAL ¢ ELECTRIC

FIRST AND GREATEST NAME IN ELECTRONICS

WIRE-WOUND L-PADS AND T-PADS

COMPOSITION RESISTORS

POWER WIRE-WOUND
RESISTORS

Adjustable
10, 25, 50,

10, 20 watt
100 watt

TUBE-TYPE
WIRE-WOUND RESISTORS

COMPOSITION CONTROLS
ATTACHABLE SWITCHES

SMALL
WIRE-WOUND CONTROLS

3 watts & 4 watts

RADIO SERVICE DEALER e APRIL, 1947



Simplity your
stock. with PQV)_);_ lomPfa‘e

ine—EYEREALY " RADIO GATTERIES.!

T°S GOOD BUSINESS to concentrate your

selling . . . to get your biggest volume on the
line that moves without resistance.

“Eveready” radio batteries carry an unexcelled
name and reputation; more customers ask for
“Eveready” batteries than any other brand. And
“Eveready” radio batteries fit virtually all makes

The registered trade-marks ""Eveready’” and ""Mini-Max" distinguish products
of National Carbon Company, Inc.

eEVEREADY

TRADE-MARKS

MINI-MAX
RADIO BATTERIES

NATIONAL CARBON COMPANY, INC.
30 East 42nd Street, New York 17, N. Y.

Unit of Union Carbide and Carbon Corporation

LICL]

Go to a Radio Manufacturer for Radios —a

RADIO SERVICE DEALER ¢ APRIL, 1947

of sets; you freeze less capital, and please more
customers, when you specialize on these famous
power units!

There’s no need to be haunted by the night-
mare of slow-moving, private-label battery
brands—wake up to the profit opportunities in
“Eveready” brand radio batteries!

Battery Manufacturer for Batteries!



SYLVANIA NEWS

- RADIO SERVICE EDITION

APRIL

Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

1947

RADIO SERVICEMEN! SYLVANIA'S COLORFUL
NEW GLOCK BIG AID IN SERVICE SALES

Specially Designed Famous-Make Clock Identifies

Quality Stores Stocking Sylvania Tubes

@® Bright white face...
black numerals!

@® Minute and hour
hands in black. ..
unique second

hand in attractive
red!

@ The words “RADIO
SERVICE"” in green
and black. The word
“SYLVANIA” in iden-
tifying green!

Fifteen-inch diameter! @

Radio tube in silver @
and black...design
of carton in famil-
iar green and

black!

Telechron move- &

ment sealed in

oil; case in brown
crinkle finish with
silver-colored rim
around face! Nominal-
ly priced at only $7.50!

Once you place this big, colorful Telechron elec-
tric clock —with its “Radio Service” face —in your
window, you’ll have an attractive sales aid that
identifies your business . . . every second of the
day ... as carrying the finest line of tubes made.

Through far-reaching advertising campaigns,

your customers are being advised of the advan-
tages of placing Sylvania “quality-controlled”
radio tubes in their equipment. By displaying
this on-the-spot sales help you're telling them you
sell these highest quality tubes. Get this wonder-
ful sales aid now!

ORDER FROM YOUR SYLVANIA DISTRIBUTOR or write SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

SYLVANIA® ELECTRIC

;MKE_RS OF RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESTENT LAMPS; FIXTURES. WIRING DEVICES: ELECTRIC LIGHT BULBS

RADIO SERVICE DEALER + APRIL, 1947



when you order a

STANCOR product

you order the

FINEST

The big black-and-yellow STANCOR catalog is
the logical place for the radio serviceman to turn
for a transformer to meet any standard need. . ..
For there you will find the most complete selec-
tion of Replacement and General Purpose Trans-
formers. . . . And there you'll find the FINEST.
... For the most exacting quality is built into
every STANCOR product. . . . Quality plus ad-
vanced design and universal application. . .. Yes,
reach for the well-thumbed STANCOR catalog
... for behind it are STANCOR’s ncw stream-
lined plant facilities to give you better products
and better service . . . to help you give your
customers complete and lasting satisfaction.

sndardize o0 STANCOR " TRANSFORMERS

STANDARD TRANSFORMER CORPORATION * ELSTON, KEDZIE AND ADDISON, CHICAGO, iLL.

RADIO SERVICE DEALER + APRIL, 1947



... provide exact replacement on all
auvto-radio vibrator requirements

® The headlines tell the story—and hun-
dreds of Electronic dealers enthusiastically
back it up! A smaller inventory investment
will get you more customer satisfaction—
faster turnover—bigger profits when you

SWITCH TO ELECTRONIC . .. THE SIMPLIFIED LINE

LYY
s

A complete Vibrator Replace-
ment Guide is available. It lists
alphabetically every auto-radio
model serviced by E-L Vibrators,
and the proper E-L Vibratar
Model Number.

ELECTRONIC LABORATORIES, INC.

INDIANAPOLIS, INDIANA

10

IN TRADE
[from page 5]

Look who’s visiting at Howard W.
Sams Photo Fact Folder headquariers:
L. to r. — Vic Mucher, Clarostat;
Charley Golenpaul, Aerovox; Howard
(himself) Sams — standing; Austin
C. Lescarboura, adman: Harry Kalker,
Sprague.

Top: New showrooms, modern front,
of new Concord Buying Center, Chi-
cago. Middle: S. W. Berk (left)
makes first sale. Bottom: Oden Jester,
vice president in charge of sales,
Maguire Industries, congratulates S. J.
Novick (right) on the opening of the
new store.

RCA Plans For Parts Show

The Renewal Sales Section of the
RCA Tube Department has arranged
a comprehensive program for the Ra-
dio Parts Show at Chicago. In addi-
tion to its display on the main exhibit
floor, a reception suite has been pro-
vided at the Stevens Hotel for visiting
distributors, together with separate
display rooms for the showing of
tubes, batteries, parts, test equipment,
packaged sound and sales aid materials.

At the same time, W. L. Rothen-
berger, Renewal Sales manager, will
hold a meeting of his entire field sales

[see page 12]
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oA THEOW

ADE IN U 8 A

ELECTRONIC
TECKNICIANS

IT'S GOOD fOR YOU

AND THE CUSTOMER, TOO...

)YYOU CAN'T GO WRONG

wits RAYTHEON

Ask your Raytheon Distributor for

details on how you can qualify as a

Bonded Electronic Technician. L ccedle ire Eloclsord

RADIO RECEIVING TUBES

RAYTHEON MANUFACTURING COMPANY B E LR O POS EaT b S
RECEIVING TUBE DIVISION ﬁ“ANSM'TT'NG TUBES .
NEWTON, MASSACHUSETTS CHICAGO, ILLINOIS HEARING AID TUBES

RADIO SERVICE DEALER e APRIL, 1947 n



Astatic Crew \

ARRIVES FORTHE \
(/” CHICAGO SHOW!

x&?&‘

giving you a preview of Astalic’s first
contingent of conventioneers arriving for
the Annual Electronic Parts Show at The |
Stevens. They're taking sample prod- '
ucts along, of course...newest Astatic
creations in Crystal and Dynamic Mi- 1
crophones, Phonograph Pickups and
Cartridges. It's going to be fun showing ‘
this fine line of Astatic products, but it's
going to be equally exciting to meet all |
the old gang again as well as new- |
comers in the field. Happy days ahead |
..in May...at the show! See you there! '

CORPORATION

CONNEAUT, OHIO

INCANADA CANADIAN ASTANC LTD, TORONID ONTAMG

Asiatic Crystal Devices Manulaciuied
undet Brush Development Co. patents.

IN TRADE
[from page 10]

organization to review merchandising
plans for 1947 on the interrelated line
of products that are sold through RCA
tube and parts distributors.

Products to be displayed include
miniature tubes and power tubes, tele-
vision parts, loudspeakers, batteries,
television sight-and-sound antennas,
test equipment, phonograph moderni.
zation kits and other accessories and
packaged sound equipment. Merchan-
dising and sales promotional aids for
distributors, dealers, and servicemen
will be shown, according to Julius
Haber, advertising and sales promo-
tion manager of this department.

Newly engineered and improved
products to he unveiled include a show-
ing of the new RCA sealed-in-steel
radio “A’ hattery and the new type
RCA 6772 volt portable radio “B”
hattery.

New test iustruments for service-
nien and industrial use to be shown hy
the RCA Test and Measuring Equip-
ment Section, according to L. A.
Goodwin, Jr., Manger, include an FM
alignment oscillator and an audio os-
cillator for servicemen, and an audio
voltmeter and a laboratory oscilloscope
for industrial use.

Federal Exhibit at Parts Show

Miniature Selenium Rectifiers, wire
and cable for I'M and Television, bat-
tery chargers and DC power supplies
will be featured in the Chicago Radio
Parts Show of May, 1947, by Fed-
eral Telephone and Radio Corporation,
Clifton, N. J. Incorporating all the
latest electronic teclmiques and de-
signed to meet the demands of the
radio industry — manufacturer, ser-
viceman and amateur alike — these
products should find wide interest.

Legri S now "Inc."”

Tegri S Company added the “Inc.”
on their masthead. The husiness had
been operating for the past two years
under the sole ownership of Gregory
Grinn,

Officers of the new corporation are:
Gregory Grinn, president; Mrs. Char-
lotte Grinn, treasurer; Miss Alexandra
Grinspun, vice president and acting
secretary. Headquarters of the firm
remain at 846-850 Amsterdam Avenue,
New York 25, N. Y., with warehouses
at both New York and Boston, Mass.

CHOOSE FM ANTENNA
CAREFULLY

Dealers who lack widespread I'M
experience should not accept just any

[see page 47
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THE 3-WAY PORTABLE
WITH TRIPLE SALES APPEAL

You can wrap the whole sales story of the Air King
“Royal Troubador” in three worls — Price, Perform-
ance and Eye-Appeal. It is a 3-wey portable designed
for beauty and tone with sales potential to match.

Your customers will be proud to own the new Air
King “Royal Troubador”—proud ¢s you will be to show
it. Highly sensitive . . . critically s=lective . . . playable
anywhere. The “Royal Troubadoe” can ecasily be the
fastest moving portable you’ve so far seen.,

% %}a///w 0// @mﬁ'a :..ytiw(z 7920

AR KING

MODEL A-510

SELLING FEATURES

® Latest design, high-performamce min.
iature tubes (4) plus metallic selenium
rectifier

@ Superheterodyne with autometec vol.
vme control

® Special Alnico V PM Speaker

® Precision die-cut antenna for ma= mum
signal

® 3-way power; AC-DC or battery
® Provision for external aerial

® All wood case bound in strikivg simu-
lated leather

$3795

Retail Price (Tax Incl.) Less Batrer es

R A l] l 0 Division of HYTRON RADIO & ELECTRONICS CORPORATION

% WE HAVE A LIMITED NUM3ER OF DISTRIBUTOR AND DEALER TERRITORIES ZPEN %
Write or wire: Air King Procucts Co., 1523-29 6rd St., Brooklyn, N. Y. Export Address: Air King International, 75 West Street, New- fork 6, N.Y.

“Twenty-Six
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Yeors of Soeciolized Electronic Skill Behind Every Air King Radio™




GUARDIAN grecents . . .

a new MIDGET
CONTACT ASSEMBLY

Dutenctiangeatile

with the GUARDIAN Series 200
STANDARD CONTACT ASSEMBLY

SMALL SIZE:
15" long x 12" high x 1”7 wide
CONTACT ASSEMBLY
double pole—double throw

Dotted line shows comparative size

AND COIL ASSEMBLY

27" long x 13" high x 1” wide
CONTACT ASSEMBLY
double pole—double throw

Popular RADIO RELAYS in the GUARDIAN line:

K-100 Keying Relay For low voltage
control of high voltage transmission.
Guardian Series K-100 Relay will fol-
low key or bug at highest WPM rate
attainable. High speed response, strong
magnet and return spring give clean
make and break, produce best CW
note. Coils: 5 to 16 v., A.C.; coils for
other voltages on specifications.

T-100 Time Delay Relay Inradio trans-
mitter circuits, Guardian's T-100 Time
Delay Relay prevents damage of rec-
tifiers and tube filaments by preventing
plate current before filaments are suffi-
ciently heated. Laminated field piece
and armature. Mounted in dust-proof
metal box.

B-100 Break-in Relay For break-in
operation on amateur transmitters. The
Guardian B-100 Relay has laminated
field piece and armature. Fine 4"
silver DPDT contacts, capacity to 1500
watts, 60 c., non-inductive A.C., and
in A.C. primary circuit of any inductive
power supply delivering up to 1 KW,
inclusively.

L-250 Overload Relay Provides accu-
rate, fixed overload protection against
current surges and continuous overfoads.
Guardian's L-250 Relay replaces ex-
pensive, time-wasting fuses. Attracts
armature on 250 mils. Max. drop
across coil—10 v. Guardian's L-500
Relay aftracts armature at S00 mils.
Max. drop across coil—35 volts. ldeal
for experimenters on new circuits.

SEE THESE AND OTHER GUARDIAN RELAYS AT
BOOTH 51, MAY 12-16, STEVENS HOTEL, CHICAGO, ILL.

Ask your jobber for the new midget contact switch assembly which
is interchangeable with the Guardian’s Series 200 coil assembly.
Your jobber carries a camplete line of Guardian radio relays.
vnable to attend Radio Parts Show, write for Bulletin R-6.

A-100 Antenna Relay A low loss
AlSiMag insulated relay. For single
wire fed installations specify the A-100-C,
SPDT unit. Two A-100-C in place of one
A-100 in open wire line systems will
avoid possible impedance mismatch. A
very popular relay with radio amateurs.

CGUARDIAN() BLECTRIC

1606-D W. WALNUT STREET CHICAGO 12, ILLINOIS
A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY
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THE TRUTH
ABOUT FM

by JOSEPH GERL*

HE current squabble between the

FM broadcasters and the radio
manufacturing industry is a temporary
tenipest in a teapot, certain to subside
completely within a vear. The infant
FM broadcasting industry is up in
arms against the radio set manufac-
turers for their alleged reluctance to
manufacture FM receiving sets; vari-
ous politicos have threatened whole-
sale investigations of this alleged con-
spiracy; and overnight experts, writing
in consumer publications, have discov-
ered a dastardly attempt on the part
of set manufacturers to marry the
public to AM broadcasting and give
FM the cold shoulder.

This, of course, is pure fantasy,
and could be promulgated only by
people unfamiliar with the problems of
the FM industry. The problems fac-
ing the FM industry today — both
broadcasters and manufacturers — -are
these: the small number of FM sta-
tions in operation, the small number
of sets on the market, the low power
output of the I'M stations, and the
quality of the FM broadcasts.

First, there are only some 50-odd
M stations in operation today. The
number of cities in which these sta-
tions are located is only about 25. All
of which means that the manufacturer
who desires to produce M sets in
large volume at a low price is handi-
capped by the small market. This is
a handicap which is temporary, and as
the number of stations increases, pro-
duction of FM sets will increase.

Second, the small number of FM
sets on the market has not been due
to any reluctance on the part of manu-
facturers to produce such sets. The
drawback has been the heartbreaking
shortage of component parts—a short-
age which has crippled the attempts
of manufacturers to produce little more
than AM table model radios. This
shortage has now been broken—or is
well on the way to being broken. The
result 1s that the members of the Radio
Manufacturers’ Association plan to

*President Sonora Radio & Television

Corp. From a recent speech before
the St, Louis Kiwanis Club.

RADIO SERVICE DEALER +« APRIL, 1947

build 3.500,000 sets with FM bands
during 1947.

Third, there has been some cry that
set manufacturers are building only
console FM sets, and neglecting table
model sets with an I'M band. To some
extent this is true, although we are
already beginning to see some table
model I'M sets on the market and
should see more in the near future.
The difficulty here, however, is one
due almost entirely to the FM broad-
casters.

By and large, most FM statious
today have signals of such small watt-
age and of such hmited radius, that
nothing but a large console FM set
could begin to reproduce the signal.
A table model FM set, with a tube
complement suitable to such a set,
would give lamentable results—hurting
I'M rather than emphasizing its ad-
vantages. Until the FM stations in-
crease their wattages — as many are
slowly doing — we will continue to
have lamentable FM reception. It is
the praver of every set manufacturer
that the FM broadcasters move as
rapidly as possible to their full power
output, so that FM reception can be
demonstrably better than AM. Of
course, the FM broadcasters have been
retarded. too, by equipment shortages,
but I am happy to say that operating
wattages are increasing daily and the

weak FM signal should be a thing of
the past within a year.

Fourth, we must keep in mind the
FM programs. Today, most FM broad-
casts are record transcriptions of one
kind or another. The Petrillo ban has
had a deleterious effect upon FM
broadcasting. But whatever the cause,
the fact remains that I'M programs
are little other than record shows, and
most people with record changers can
easily duplicate such programs by
themselves by playing their own rec-
ords on large combinations with bet-
ter tone quality than the FM broad-
casts have. A series of recorded shows
is no great inducement to prospective
buyers of FM. The growth of live FM
shows would bhe a tremendous stimu-
lant to the sale of I'M receivers.

However, there is every reason to
believe that these four obstacles to
the FM industry will be overcome this
year. As I have indicated, many FM
stations are slowly increasing their
wattages, raising their antennas and
doing everything possible to augment
the strength of their signals. On the
manufacturers’ part, they are building
and plan to build many more table
model FM sets, and as the FM broad-
casting wattages increase, the recep-
tion on the table model sets should
improve to the standard the public has
been told can be achieved through FM.

Finally, as the audience increases,
more and more commercial FM pro-
grams, with live talent, will no doubt
be used, which in turn should stimu-
late the sale of additional FM receiv-
ers.

Critics today who see an organized
conspiracy to withhold FM from the
public are obviously unaware of the
facts of the industry. The problem oi
the FM industry can only be met by
the FM broadcasters and manufactur-
ers hecoming aware of each other’s
problems and working together, not
sniping at each other.

Survey FM Production for 1947

Estimates of radio industry leaders
as to 1947 production of FM-AM re-
ceivers have varied widely from 2,000,-
000 to 5,000,000. Current production
by RMA member-companies is run-
ning between 10,000 and 15,000 a
week. January’s output of FM-AM
sets by RMA manufacturers was
51,318. L

An RMA survey is expected to
produce the first definite forecasts of
future FM set production and accurate
estimates of the number of FM trans-
mitters that will be available this year.

The RMA committee, of which

Larry F. Hardy, vice president of
Philco Corp., is chairman, is composed
of the following industry leaders: Ben
Abrams, president of the Emerson Ra-
dio & Phonograph Corp., New York;
H. C. Bonfig, vice president of the
Zenith Radio Corp., Chicago; E. A.
Nicholas, president of the Farnsworth
Television & Radio Corp., Fort Wayne,
Ind.; and S. P. Taylor, of New York,
chairman of the RMA Transniitter
Division and an executive of Western
Electric Co. RMA President Cosgrove
is an ex officio member of the com-
mittee.
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Fizure 1

HE cathode ray oscilloscope is o

versatile instrument, It may be
used to check hum and distortion,
neasure peak voltages, trace audio-
frequency signals, and examine signal
waveforms. It also serves as a visual
indicator in receiver alignment, as an
output indicator in audio checking, and
modulation indicator in detector cir-
cuits. The oscilloscope is indispensable
in FM and television testing and in
checking fidelity, and is the only en-
tirely satisfactory peak voltage indi-
cator for rapidly-varying a.cd signals,
such as those encountered in audio
amplifier stages. These are only a few
of the leading jobs this useful instru-
ment will perform.

In radio testing, the pattern on the
oscilloscope screen widd give quickly
information which otherwise could be
obtained only after hours of testing
with meters and plotting data on graph
paper.

This article, and subscquent ones.
will describe the technical features of
a modern, moderately-priced oscillo-
scope and explain several of its uses
in speedy, refined trouble shooting and
receiver adjustment. These uses will
suggest still others to the reader.

Choice of Instrument

Since oscilloscopes of various sizes,
specifications, and prices are on the

FREQUENCY-
MODULATED B o IeEoR
TEST OSCILLATOR RESISTOR
e R.F. \ VERTICAL
OUTPUT — AMPLIFIER
.- TERMINALS 5 Y INPUT T ;
4 RECEIVER .| TERMINALS \ @
- - : I
, i O ANT.
A b ; %
e “m: k\ :Lr(_)GNDa 5

N\
"SYNC. VOLTAGE
QUTPUT TERMINALS

market, some indecision is apt to arise
in the mind of a new buyer. Most radio
service-dealers perforce seek the maxi-
mum of quality and utility in a test
instrument. With these facts in mind,
we wish to point out that certain fea-
tures are gnusts in a service oscillo-
scope.

Prominent among these features is
screen size. However, the larger the
screen, the more expensive is the
instrument. In most busy shops, the
3-inch screen will be adequate for all
operations, and definitely superior to
the 1- and 2-inch sizes. The horizontal
and vertical deflection amplifiers must
be reasonably fat in response through-
out a frequency range extending some
distance beyvond the upper limit of the
a. f. spectrum. At the same time, these
amplifiers should afiord good sensitiv-

Figure 4

"> Shielded leads or
twisted pair

SYNC. INPUT
TERMINALS

ity. An internal sweep oscillator must
be provided and should have a wide
frequency range. External, internal,
and 60-cycle synchronization must be
available by means of switching; non-
interlocking  control  of intensity
(brightness) and focus is imperative;
and both horizontal and vertical beam-
centering controls must be included.
The complete instrument must not be
so heavy as to be burdensome to han-
dle.

The new Svivania Type 131 (Fig-
ure 1) oscilloscope is a stable, light-
weight instrument having all of the
features demanded by modern radio
service practice. The horizontal and
vertical amplifiers in this instrument
have a uniform response within 3 db
from 10 cycles per second to 100
kilocycles. The amplifier sensitivity is

VI
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Details of operation of moderately priced Sylvania Type
131 Oscilloscope in rapid and efficient servicing of AM
receivers, FM and television circuits, ete. Hows and whys
of selecting the right instrument.

by RUFUS TURNER*

sufficient to cause a l-inch total de-
flection on the screen when a 0.5-volt
RMS signal is applied to the amplifier
input terminals.

Smooth gain control is provided for
each amplifier. Sensitivity going di-
rectly to the deflection plates, with
the amplifiers switched off, is 19 volts
RMS peak-to-peak per inch of deflec-
tion on the screen. Other fcatures of
this instrument are:

(1) a rotary switch for selecting
external, internal, or 60-cycle synchro-
nization;

(2) positive synch control (locking
of image);

(3) vertical and horizental heam-
centering controls on the front panel:

(4) internal sweep (timing) oscil
lator range of 15 cycles to 40 kilocycles
in five steps;

Figure 5
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(5) fine frequency control for the
sweep oscillator;

(6) clear three-inch screen.

This instrument has been put
through adequate field tests in which
it has proven its serviceability fur re-
ceiver trouble-shooting operations.

Visual Receiver Alignment

Any radio receiver operates most
efficiently when its r. {,, detector, and
i. f. circuits are properly aligned.
Radio men use various methods of
indicating output to determine the
completeness of alignment. These in-
clude audible checks, use of an a. c.
voltmeter across the output terminals
of the receiver, connection of a d. c.
milliammeter in a plate-cathole cir-
cuit, and connection of a d. ¢. vacuum-
tube voltmeter across the detector load
resistance. However, proper alignment
does not always mean peak output
alone. Very often, the shape of the
selectivity curve is important, and
none of the above methods gives a
quick and accurate indication of this
feature. The oscilloscope has the ad-
vantage that it will show the influence
of each aligning adjustment upon the
shape of the selectivity curve, while
also showing the latter’s amplitude.
Using the ’scope for this purpose re-
quires no more time than using an
ordinary output meter, and the oscillo-

“Engineer, Industrial Electronics Di-
vision, Sylvania Electric Products, Inc.

Figure 3

scopic method pays larger dividends.

For visual set alignment, the opera-
tor will require, in addition to the os-
cilloscope, a frequency-modulated test
oscillator (signal generator) covering
both the r. f. and i. f. frequencies. Sev-
eral of the late-model oscillators and
signal generators are now equipped
with internal frequency modulators or
have terminals for the connection of
an external frequency modulator. The
latter may consist of an electronic mod-
ulator or a motor-driven capacitor
type of ‘“wobbulator.” The electronic
tvpe will be superior in most cases;
since the motor-rotated capacitor, con-

Figure 6
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nected across the oscillator tuned cir-
cuit, introduces objectionable ampli-
tude modulation. The electronic modu-
lator also supplies a 120-cycle signal
voltage for synchronizing the ’scope.

Figure 2 shows the setup for visual
alignment of a superhet receiver. The
oscilloscope controls are set in the
following manner:

(1) internal sweep (timing) oscil-
lator switched on and set to 120 cycles;

(2) vertical amplifier switched on;

(3) synchronization switched to
EXTERNAL;

(4) horizontal amplifier gain set
about half-way;

(5) vertical amplifier gain set about
quarter-way.

Before connecting the oscilloscope
to the receiver and oscillator as shown
in Figure 2, the sweep oscillator must
be set carefully to 120 cycles in the
following manner :

(1) Connect a low-voltage 60-cycle
source, such as the output of a 6.3-volt
filament transformer, to the vertical
amplifier input terminals.

(2) Switch-on the internal sweep
oscillator and set it coarse frequency
control to the proper range.

(3) Adjust the fine frequency con-
trol and synchronization controls until
a stationary pattern such as shown in
Figure 3 is seen on the screen.

This pattern indicates that the sweep
oscillator frequency has been set ex-
actly to 120 cycles. Increase the set-
tings of the horizontal and vertical
amplifier gain controls until the pat-
tern fills up the screen in the manner
shown in Fig. 2. After this adjustment
is completed, disconnect the 60-cycle
source fronmi the ’scope but do not
switch off the power nor change any
of the oscilloscope settings.

For the visual alignment, the ver-
tical amplifier input terminals are con-
nected across the load resistor of the
2nd detector diode (not the AVC rec-
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tifier). That is, the “high” vertical
aniplifier terminal is counected to the
end of the load resistor closest to the
diode, and the “low” amplifier terminal
to receiver chassis (or to the B-minus
point if the chassis is not at ground
potential}).  In detector circuits in
which the load resistor normally is
connected in series with the audio
gain control or in series with the cath-
ode resistor, the high vertical ampli-
fier input terminal must he counected
to the junction point of these two re-
sistors.

The r. f. output terminals of the
test oscillator are connected to the
antenna and ground terminals of the
receiver, and the oscillator is set to
the frequency to which the receiver
is tuned. (If the i. f. amplifier alone
were to be aligned, the oscillator out-
put terniinals would be connected to
receiver ground and to the i. f. input.
The most satisfactory input to the
intermediate frequency amplifier usu-
ally is through the 1st detector grid
circuit. The sync voltage output ter-
minals of the test oscillator are con-
nected to the sync input terminals of
the ’scope by means of a short length
of twisted pair. The oscilloscope sync

Figure 8

switch is then thrown to its EXTER-
NAL position.

The following procedure is followed
in visual alignment of the receiver:

With the equipment connected as
shown in [igure 2; set the receiver
r. f. gain control (if any) for maxi-
mum output, advance the oscilloscope
vertical amplifier gain control for a
signal pattern of good visibility, and
adjust the oscilloscope sync control for
a stationary pattern on tlie screen. In
a standard superhet, having no flat-
topped i. f.’s, this pattern should re-
semble closely Figure 4-A. As the
various r. f., detector, and ,. f. trim-
mers are adjusted, the pattern should
increase in height (indicating peak
gain) and its shape should be im-
proved (indicating best selectivity). It
will be desirable in aligning most
superhets to make the top of this figure
as sharp as possible; that is, pointed
in shape. However, the curve should
be as wide as possible between skirts
at a point about one-quarter down from
the top of the peak. If the pattern
jumps or drifts on the screen, adjust
the sync control for better stability.
No trouble should be experienced in
locking the figure in a center position
on the screen.

Various departures from the ideal
curve of Figure 4-A will indicate ab-
normal conditions within the receiver.
Tilted feet at the bottom of the curve
(see Figure 4-B) indicate receiver
overloading. To correct this condition,
turn down the output control of the
test oscillator, reduce the setting of
the receiver r. f. gain control, or both.

Flat-topped (peakless) curves, such
as those shown in Figure 4-C, indicate
the same sort of overloading. In a
standard superhet, a selectivity curve
with a broad, tlat top and a sunken
peak (see Figure 4-D) usually indi-
cates “‘staggering” in the i. . settings.
Careful adjustment of each i. f. trim-
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mer to the intermediate frequency will
sharpen and narrow the curve and cor-
rect the broadness. If the i. f. stages
previously have been aligned to the
wrong frequency, a double curve, such
as Figure 4-E, will be seen on the
screen. Usually when adjusting a badly
misaligned receiver, pattern E first
will be seen on the screen. Then, as
the stages progressively are trimmed,
patterns D, B, and A will follow, gen-
erally in that very order.

In visual alignment, the conventional
alignment order is followed. That is,
the i. f. amplifier nsually is aligned
first to the specified intermediate fre-
quency, and the receiver front-end
next. Common practice is to align the
front-end section first at the high-
frequency end of the standard broad-
cast band, and next to adjust the series
padder (s) at the low frequency end
of this same band. After completion of
the broadcast band, the procedure is
repeated on the various short-wave
bands.

When it is desired to check i. f.
alignment alone; the test oscillator
output terminals are connected to the
i. f. amplifier input, rather than to the
receiver input terminals as shown in
Figure 2. For this purpose, the high
output terminal of the test oscillator
is connected to the first detector con-
trol grid (in some receivers, it may
be necessary to disconnect any other
connection temporarily from the con-
trol grid), and the low terminal of the
test oscillator is connected to receiver
ground. All other connections remain
as shown in Figure 2.

In most receivers, both AVC and
AFC circuits must be placed tempo-
rarily out of operation for best results
in visual alignment. The AVC may
be interrupted in most reccivers by
connecting a temporary short circuit
between the r. f. and i. f. grid returns
and ground. In other sets, especially
those employing delayed AVC, the
AVC filter must be connected tem-
porarily direct to the voltage divider
tap from which the delay voltage is
obtained. When a separate and special
AVC tube is employed, aside from the
2nd detector, this tube usually may
simply be removed from its socket to
interrupt AVC operation.

Figure 5 shows a typical discrimi-
nator circuit for automatic frequency
control. In order to interrupt AFC
action here, connect a jumper tempo-
rarily from point “Y” to ground —
or, instead, if the receiver has an A¥FC
switch, throw this switch to its OFF
position. If capacitor C, normally is
larger than about 0.001 wfd., it must
be changed temporarily to that value.
To interrupt AVC action in this cir-
cuit, connect a jumper temiporarily
from point “X” to ground.
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Figure 9

When making visual alignments on
ac-dc sets, the oscilloscope must be
protected from possible damage by the
power-line connection in these receiv-
ers. This may be done simply by con-
necting a 0.1-ufd., 400-volt tubular
capacitor between the low vertical am-
plifier input terminal and the receiver
ground.

Aligning Flat-Topped
High-Fidelity Sets

Flat-topped selectivity curves are
desirable in certain high-fidelity a. m.
receivers. Some of these receivers em-
ploy broadly-tuned i. f. stages in super-
het circuits, while others are of the
tuned radio-frequency type employing
flat-topped adjustment of the r. f.
amplifier and detector stages. In each
case, successive stages are “staggered”’
deliberately (that is, thev are tuned
slightly to either side of resonance.
One stage usually is tuned to the lower
side of resonance; the next stage to
the higher side). This results in a
wider pass band than usual, and a
coresponding wider range of repro-
duction. IF'zgure 6 shows the appearance
of ideal and practical flat-top curve
selectivity curves.

The oscilloscope is especially well-
suited to the flat-top alignment of re-
ceiver stages. In fact, no other instru-
ment is able to show so quickly the
overall effect of tuning adjustments

Figure 10

upon the curve shape.

For visual flat-top alignment, a fre-
quency-modulated test oscillator again
is required. If the i. f. section alone
is to be flat-topped, the output of the
oscillator, tuned to the intermediate
frequency, is presented to the 1st de-

_tector control grid, as previously ex-

plained. The oscilloscope is adjusted
also in the manner previously described
in this article, and is connected to the
2nd detector as shown in Figure 2.
The i. f. trimmers then are adjusted
separately for the best flat-top pattern,
as observed on the ’scope screen. In
some receivers, shunt resistors are em-
ploved in each tuned circuit to aid in
broadening the selectivity curve. If
these resistors must be adjusted in
value, the effect of such adjustments
may be followed closely by means of
the oscilloscope. All flat-top adjust-
ments should be augmented with listen-
ing tests to appraise progress.

When the high-fidelity receiver is
of the tuned r. f. type, the r. f. output
of the frequency-modulated test oscil-
lator must be presented to the antenna
and ground terminals of the receiver
exactly as shown in Figure 2. The
oscilloscope is adjusted in the same
manner described previously under
Visual Receiver Alignment, and is
connected to the test oscillator syn-
chronizing terminals as shown in
Figure 2.

In this case, however, the vertical
amplifier input terminals of the ’scope
must be connected to the plate-output
circuit of the detector. (The detector in
such receivers almost always is of the
power type, employing a triode, tet-
tode, or pentode tube). Suitable con-
nections are illustrated by Figure 7.
Trimmer adjustments are made in the
sanie manner as described in the pre-
ceding paragraph. In general, the flat-
topping of r. f. amplifier stages may
not be carried as far as in i. {. ampli-
fiers. This is because adjacent channel
station interference becomes more pro-
nounced as the selectivity of the re-
ceiver front-end is broadened.

AFC Alignment

The oscilloscope is invaluable for
adjustment of the discriminator stage
in receivers having automatic frequen-
cy control. One such AFC discrimina-
tor circuit is shown in Figure 5.

For this adjustment; the apparatus
is connected as shown in Figure 2,
except that thie vertical amplifier input
terminals of the ’scope are connected to
receiver ground and point “Y” (see
Figure 5), capacitor C, is disconnected
temporarily, the AIFC switch in the
receiver is opened, and trimmer C,
is set for maximum amplitude of the
pattern seen on the oscilloscope screen.
Figure 8 shows the pattern which

[see page 48)
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ANALYSIS
OF COIL CHECKERS

LL manner of coils ranging

irom the single layer solenoid of
a few turns to high-inductance flter
chokes, are encountered daily in serv-
ice practice and often need to have
their inductance measured. Where such
measurements must be made, a coil
checker can be used to good advan-
tage. These instruments are now rath-
er scarce and if need be, the service-
man may build for himseli a very
handy inductance bridge, with stock
components.

The bridge may be calibrated, as
will be explained later in this article,
with an ordinary ohmmeter. The in-
ductance ranges provided are 10 to
100 microhenries, 100 microhenries to
I millihenry, 1 to 10 millihenries, 10
to 100 millihenries, 100 millihenries
to 1 henry, 1 to 10 henries, and 10 to
100 henries. This wide range includes
the inductance values of all coils em-
ploved in radio rececivers, {rom the
small short-wave inductors to the large
filter chokes.

A). Basic Circuit

The basic circuit is the Maxwell
Bridge (Figure 1) well known to en-
gineers and laboratory technicians.
Here, the unknown inductance, L, is
balanced against a known capacitance,
C, and two known resistances, R, and
R.. While the bridge detector is shown
in Figure 1 simply as a pair of head-
fhones, better results usually will be
obtained with an a.c. wvacuum tube
voltmeter, magic eye indicator, or
cathode ray oscilloscope.

The a.c. signal voltage may he sup-
plied by an audio oscillator or by a
low-voltage secondary of a filament
transformer operated from the 60-
cycle power line. If an oscillator is
employed, it should be set to a fre-
quency of 1000 cycles. Whether the
signal frequency is 60 or 1000 cycles,
the voltage should be limited to a low
value (not more than 2 volt when
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inductances between 10 and 100 mi-
crohenries are measured). This is be-
cause the unknown inductance, L, and
the ratio resistor, R,, effectively are
connected in series across the voltage
supply and will be damaged by high
currents if this voltage is too high.
When using such low voltages, the
bridge sensitivity may be increased by
employing an audio amplifier between
the bridge and the headphones, or by
employing an oscilloscope or sensitive
v. t. voltmeter as the detector.

A). Operation

In operation, rheostat R,, which
previously has been calibrated, is set
for null (zero signal in the detector).
At null, the value of the unkown in-
ductance L equals C(R,;R.), where L
is in henries, C in farads, and R; and
R; in ohims. Thus: if R; = 10 ohms,
C = 1 microfarad (0.000001 farad),
and null occurs when R. is set to 150
ohms, the unknown inductance (L)
equals 150 times 0.000001. This is
0.0015 henry or 124 millihenries.

It is easily seen that the dial of
rheostat R, may be made direct read-
ing in inductance units; and by
switching-in various values of C and
R,, the various inductance ranges listed
carlier in this article may be covered.

B). Complete Circuit

The simple arrangement shown in
Figure 1 may be used as is. That is;
rheostat R, may be provided with a
dial reading directly in ohms (and
consequently in inductance units), and
various range-setting resistors and ca-
pacitors may be plugged into positions
R, and C, respectively.

A more satisfactory arrangement,
however, is shown in FFigure 2. Here,
a 2-pole, 7-position rotary selector
switch selects the various inductance
ranges provided by the two fixed ca-
pacitors, C, and C,, and the five resis-
tors, R. to R, inclusive. Binding posts

Rz

— ~
A.C. INPUT
L=C(RyRz)
Where L is in henries, Cin forads
and Ry and Ry in ohms.

BASIC MAXWELL BRIDGE CIRCUIT

Figure 1

are provided for connection to the un-
known coll, a.c. voltage source, and ex-
ternal detector (headphones, a.c. vacu-
um tube voltmeter, or oscilloscope).
The several inductance ranges are
listed with Figure 2.

Capacitors C, and C. and resistors
R. to Re should be selected to have
exact specified values. For best accu-
racy, the resistors should be precision
non-inductive units. However, care-
fully selected 1-watt carbon resistors
will be satisfactory for most purposes.

Rheostat R, should be calibrated be-
fore wiring it into the circuit. This is
done in the following manner :

(1) Provide R, with a plain dial.
(This may be done by cementing a
stiff white disc to the face of a regular
3-inch dial).

(2) Connect R, to a good ohm-
meter or \Wheatstone Bridge and set
for a resistance of 1000 ohms as in-
dicated by the meter or bridge.

(3) Mark this point 1 on the rheo-
stat dial.

(4) Set R, for a resistance of 1500
oluns and mark this point 1.5 on the
dial.

(5) Repeat rheostat settings for each
500 ohms up to 10,000 ohms, accord-
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ing to the following table, and inscribe
the dial points and figures permanent-
ly in black ink:

and to do all wiring with No. 12 or 14
solid bus wire.

If an audio oscillator is used as the
signal voltage source, turn down its

Resifignce Dgal Rgading output control for the lowest possible
%(5)88 %5 voltage which will give good bridge
2000 2 sensitivity (easily recognizable null
2500 25 point). If a 60-cycle voltage is ob-
3000 3 tained from a filament transformer,
‘3388 4” some means, such as a primary rheo-
4500 45 stat or Variac, must be provided for
5000 5 signal voltage control.

5500 5.5 q
6000 6 B). Operation
50 3 . .
?008 ?’ Use of the instrument is extremely
7500 7.5 simple.  Connect the unknown coil,
8000 8 signal source, and detector to the
8383 3.5 bridge. Set the selector switch to range
9500 05 A and adjust rheostat R, for null. If
10.000 10 no null point is found, set the selector
C, = 0.01 Mfd., mica.
c - ¢ - Ca = 1.0 Mfd.qil.
1 = Ry = 10,0000 linear taper,
wirewound.
Rz = 10hm, { Watt corbon.
R A 8 G D R3 = 10 Ohms, 1 Watt carbon.
y R4 = 100 Ohms, 1 Watt carbon.
S Rs = 1000 Ohms, 1 W. carbon.
Rg = 10,000 Ohms,1W.carbon.
i S = 2-pale, 7-pasition, non-
shorting rotary select-
R R R or switch.
] 2 3 4
RANGES:
A - 10-100 uh
2 B - 100 uh - 1mh
C - 1-10mh
OJ é o—1 D - 10~100mh
DETECTOR UNKNOWN COIL A.C. INPUT E: 110_2812;1hy
COMPLETE BRIDGE CIRCUIT G- 10-100 hy

Figure 2

No particular shielding nor layout
kinks are necessarv in construction of
the coil checking bridge. The instru-
ment may be built into a small metal
box, metal cabinet, or wooden bhox.
Lither a metallic or non-metallic panel
may be used. [t is advisable, however,
to keep all leads as short as possible

switch to range B and repeat adjust-
ment of R;. Progress to each successive
range until the null is found. At this
point, read the inductance directly
from the rheostat dial and the setting
of the selector switch. Thus, a rheo-
stat reading of 2.5 with the selector at
range B shows 250 microhenries.

NEW MANUAL FEATURES
"CLARIFIED SCHEMATICS"

HO’S to stand the less for

the time a radio serviceman
spends tracing the schematics of to-
day’s complex multi-hand receivers?
The customers? The serviceman? John
I*. Rider, publisher of the Rider Man-
uals, answers “Neither! American in-
genuity in designing complicated
radio receivers is cash-in-pocket to
the manufacturer, but it’s making
headaches for the trouble-shooter who
must keep the designers’ brain-children
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in repair.” The new Manual makes its
bow this spring, with a fully-developed
solution to that problem: “Clarified
Schematics”.

The two thousand pages of Volume
XV carry a separale “clarified sche-
matic” diagram for everv hrand of
every multi-band set put out by manu-
tacturers during 1946. This solves the
problem of who’s lo stand the loss for
the laborious process of tracing comi-

plex schematics, by wiping out ihe
problent.

Rider engineers and draftsmen have
done the tracing themselves. One com-
bination set is broken down into as
many as eighteen individual schemat-
ics. The serviceman using Volume X\
can know immniediatley just which com:
ponents are in operation under each
switch position.

“New gimmicks and gadgets blos-
soming in postwar sets retlect great
credit on the manufacturer. But they
make another headache for the troube-
shooter,” observes Mr. Rider. And his
answer to that one is another time-
and-money saving feature: the 200-
page “How Tt Works” supplement
which is packaged with Volume XV.
This extra handbook, 824 x 11 inches,
is many times bigger than any eavlier
one. It explains the theory behind the
multitude of postwar technical {eatures
in home radio receivers. Not only are
their functions and operation described,
but many of the complicated devices
are illustrated, with an analysis by
Rider engineers. Each of these discus-
sions of theory is tied up with the sets
shown in Volume XV. The book offers
clear and simply-explained theory to
be used as a framework for practical
facts.

Other features of the latest Manual
are data on new record players and
changers, “ham” receivers, and all the
Scott receivers not shown in previous
volumes.

“Clarified Schematics” are by mno
means Mr, Rider’s first pioneering de-
velopment in the radio trouble-shoot-
ing field. Tt was he who introduced the
now widely-used signal-tracing system,
and urged on the industry the use of
the cathode-ray tube oscilloscope for
more accurate servicing, as well as
numierous other widely used service
ideas.

prime working

Rider Manuals are
many service benches.
(Photo Courtesy J & D Radio Service, New York, N.

tools
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ARIMLE RAL

NEW and better era for radio

and electronic service em-
ployees is visualized by C. W. Don-
aldson, Donaldson Radio & Electric
Company, Kansas City, Missouri.
President of one of Kansas City’s
largest radio service organizations,
Donaldson has constantly champion-
ed the rights of electrical service
workers to comfortable working con-
ditions, fair returns for their work,
and the opportunity to advance to
better-paying positions through an
educational program sponsored by
employers.

Outgrowth of a well-trained, ex-
pert, reliable radio and electronics
service staff at Donaldson’s has been
a following of satisfied customers
which has been steadily growing since
the enterprise was launched in 1922.

At the spacious radio service plant,
a stone’s throw from McGee Traffic-
way, heavy-trafficked Kansas City
boulevard, over 15,000 registered
motorcars a year cruise through the
big inside driveway to the motorcar
radio service facilities housed in the
rear of the building, and which ab-
sorb 5,000 of the 10,000 square feet
the building occupies. Home and
motorcar radio set servicing are
specialties of the company, and the
solid traffic developed by dependable
repair on this equipment has figured
most prominently in the growth of
the business.

Staffed with competent technicians
and electronics experts, the company
offers diversified repair and/or in-
stallation on:

Sound equipment used by top-flight
Kansas City industries;
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by G. LOWRY

Above: Siaff gets earn-whilke-learning training. Evening sessions cover black-
board 1zlks on. radia FM and TV circuits, also sales techniques for merchandising
appliances, radios and sound. Note RCA Dynamic Demonstrator on easel in
backzround. Top: Building is close to much traveled McGee Traffieway in
Kansas City; lavout encourages motorear patronage.

Instruments for checking the con-
tent of moisture in lumber used by
lumber companies;

Leak detectors used by the water
company; the Donaldson staff.

Also maintenance on electro-ther-
apy equipment used by physicians;

And inter-communication equip-
ment and amplifving systems located
in large industrial plants is other

equipment on which the staff furn-
ishes maintenance service.

Service Area Promotes Sales

In a move to capitalize on the
large potential business for electrical
appliances represented among the
thousands of motorists who enter the
plant every vear, Donaldson recently
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Courses in appliance, radio, sound and electronic servs
icing, plus merchandising and sales. help build volume
for dealer Donaldson, Kansas City.

Owner Donaldson considers radio serv-
icing is highly specialized, keeps per-
sonnel abreast of trends through spe-
cial training.

the nationally-recognized lines of
merchandise the company is fran-
chised to sell.

To further capitalize on the radio
prints placed the appliance show-
room adjacent to the desk of the
young woman who handles most of
the routine business detail. It was
the piece de resistance of the remodel-
ing, since the attention of the clientele
who visit her desk cannot help but
be captured by the attractive display
of home appliances.

spent $10,000 in a modernization ot
the front of the building, which re-
sulted in a conversion of the formerly
bricked-in driveway into a 50-foot-
long display window for electrical ap-
pliances. The appliance showroom
was allocated 1,800 square feet of
space in the remodeling program.

Now the entire appliance sales
room 1s a focal point for the motor-
car radio repair traffic, a traffic which
rates as topnotch prospects for home
appliances. A man with a car and a
car radio is a home owner is the
premise on which this conclusion is
based. Since the car radio patrons
use the driveway both upon entering
and leaving the building, the appli-
ance display is twice-blessed by their
inspection.

Tan commercial glass, pastel-tinted
walls, curved archways, and asphalt
linoleum-covered floors combine to
create a striking sales backdrop for
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B. G. Bailey, foreman of the
motorcar radio shop, and C. W. Don-
aldson collaborate on the supervision
of appliance merchandising opera-
tions. Bailey, a member of the staff
for eighteen years, has the opportun-
ity in frequent contacts with custom-
ers to suggest replacing outmoded
motorcar and home radio sets with
new models. A mailing list of 5,000
customers, to whom is periodically
dispatched illustrated merchandising
material, is the mainstay of the pro-
motional attack.

Mixes Displays

Home appliances vie with sound

taposed in the appliance showroom
with refrigerators and washers.

The intense interest of the owner
of the Kansas City radiv service plant
in the retail sales rossibilities of vis-
ual education equipment is natural
since he has availed himself of this
means of furthering the education of
his own personnel for vears.

Training is an Investment

Tuesday nights, the Donaldson
staff assembles in the lobby for a
training session which takes up funda-
mentals of electronics, appliance ser-
vicing, and often includes a bnsk
work-out in mathematics, a subject

T 8O

board-illustrated talks. Films sup-
plied by manufacturers, illustrating
the function of electronics equipment,
are displaved. A screen, projector,
and movie sound equipment are es-
sential school paraphernalia. Cartoon
films are interpolated between serious
lectures in order to provide relaxation
breaks in the school routine.
Textbooks for the Donaldson
school were purchased from disband-
ed army schools, and the Kansas City
Board of Education cooperated by
lending movie film and other mater-
ial. A piece of equipment which has
proved tremendously useful in dem-
onstrating to the students the role
each radio part plays in the operation
of the whole set is the RCA Dynam-
ic Demonstrator No. II1. With every
part of a radio set, and circuit, clear-
ly visible on an open panel, students
are able to observe the function of
each part when not compactly bound
together. They disconnect various
units, notice the results. A diagram
on the face of the generator shows
the values and functions of all parts.
Different colors for each circuit—
green for the audio, yellow for the
oscillator, etc.—enable students to
distinguish at a glance between the
operations of various circuits.
Faculty of the school is composed
of Donaldson and his top experts.
Special lecturers are borrowed from

Dezler Donaldson demonstrates a radio
combo, He will draw appliance and radio
irade from 15,000-plus motorists who
come in annually for auto radio work.

equipment for sales honors. Washers
and home and car radios mingle with
movie projectors and intercommunica-
tion equipment in discussions of mer-
chandise sales possibilities.

Visual education is pet conversa-
tional fodder with Donaldson, and he
forecasts tremendous sales of movie
projectors and sound equipment to
Kansas City industrialists who are

ecoming iucreasingly aware of the
value of wvisual instruction in the
training of personnel and the public-
izing of their products.

Movie film has veplaced the famly
album in modern homes, and sales of
movie projectors and sound equip-
ment  will  progressively develop
among homeowners. At Donaldson’s,
movie projectors are likely to be jux-
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Auto radio servicing is 60 per cent of dealer’s volume.

with which the company president
declares any service technician should
become well acquainte:d before he can
hope to achieve much progress in his
field.

Chalk talks on sales technique to
be applied when selling appliances
and sound equipment are often on the
agenda of the course offered the Don-
aldson personnel—from file clerk to
the top expert on the electronics staff!
Classes are three hours long, and in-
struction is varied so as to maintain
the intere-t of the class. Brief, point-
ed lectures are succeeded by black-

Trade is handled

by expert radio and eclectronic servicemen, in spacious drive-in quarters.

the staffs of Kansas City electrical
equipment manufacturers.
Significant, indeed, is the fact that
while the plant president placed at-
tendance at the school strictly on a
voluntary basis, with no pressure on
the staff to attend, attendance is vir-
tually 100 percent at every session.
“That these men will give up a
complete evening which they might
have spent bowling with the fellows,
or at home with their family,” points
out Mr. Donaldson, “should be suf-
ficient evidence of the desire of the
[see page 42]
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This may be your work bench: In
foreground is the “Sparx” dynamic
signal tracer, with probes in use on a
radio chassis. Functioas and circuits
are analyzed: “improvel” setup shown
in Figure 1.

NCE in a while a manufacturer

will come up with a natural in
test equipment, and as a result paves
the way for smoother servicing. Ex-
amples of this are the vacuum tube
voltmeter and the signal tracer. In-
struments of this type in the service-
man's shop a lew years ago were the
exception rather than the rule; today
the opposite is true.

Within the past few months an in-
strument called “Sparx” has been made
available to radiomen which bids fair
to fall in the category of naturals men-
tioned above. Manufactured by the
McMurdo Silver Compaiy, its versa-
tility and dependability have already
made it immenselv popular with those
whose first requisite of a piece of test
equipment is its ability to speed up
servicing.

FUNCTIONAL INSTRUMENT

BREAKDOWN ANALYSIS

Actual operation uncovers the fol-
lowing range of utility of this instru-
ment:

1. High

input resistance wacuum

RADIO SERVICE DEALER « APRIL, 1947

A versatile serviceman’s operating tool, with improved
circuit sanggested by manufacturer (page 26) and in-
structions for changing earlier models.

by SAMUEL L. MARSHALL

tube wvoltmeter, D.C. and A.C.. the
latter with a frequency limit well
above 100 megacycles.

2. Aural and visual. gain controlled,
AT and R signal tracer.

3. AL, amplitier for measuring
phono-pickup and speaker characteris-
tics.

4. Test speaker.

5. Power supply source of high
voltage (28D V.) rectified and fltered
D.C.

CIRCUIT BREAKDOWN
ANALYSIS
The circuit diagram is illustrated in
Fig. 1. The mstrument will he scen to
contain the {ollowing circuit units:
1. Crystal probe. This consists o

the new I1N34 crystal diode rectifier.
The mechanical construction of this
prabe is shown in llig. 2.

2. Visual indicaior. This is the 6E3
electron ray tube.

3. Linear gain control. Indicated i
the diagram as P1, this control has a
linear taper so that quantitative voltage
nwasurements may be calculated from
its correspouding dial readings.

4. Audio amplifer. \With an audible
irequency resporse extending to 20
cveles in the lower audio frequences,
this umit is particularly suitable for
locatiag sources of hum in a receiver.

5. Loud Speaker. This speaker may
be switched to panel jacks for use in-
dependently as a shop speaker, or used
in conjunction with the aural signal
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tracing units of the instrument.

6. Indicator swilch. The purpose of
the indicator switch, Sl1, is to enable
the operator to:

a) Apply the measured input
to the 6E5 directly. (Indicator
switch in INPUT position. See
Fig. 3)

b) Apply the measured input
to the 6E5 through the linear
gain control. (Indicator switch
in OSCILLATOR position)

c) Apply the measured input
to the 6E5 through the gani-
controlled . amplifier. (Indicator
switch in OUTPUT position.)

7. Output switch. The purpose of
the output switch, S2, is to enable the
operator to:

a) Connect the speaker to the
final tube of the amplifier for
aural testing, (OUTPUT switch
in INT. position)

b) Connect the amplifier for
use with an external speaker.
(OUTPUT switch in AMP.
position) Terminals P and B+
are used to connect up this ex-
ternal speaker.

¢) Make available the speaker
itself as a test speaker through
terminals P and B4, (OUTPUT
switch in SPKR. position.) Line
plug of instrument need not be
inserted in power receptacle for
this test position.

d) Make available the recti-
fied D.C. of the power supply

Figure 3. Front panel view, with operating indications. Referred to in text

at left, beginning with paragraph 6.
through terminals GND. and
B+, (Speaker position of OUT-
PUT switch)

8 Input terminals to
through gain control.

9. Output terminals. The circuit
connections to the output terminals
have been covered in the discussjon on
the Output switch.

amplifier

SERVICING APPLICATIONS

1. As a <wacuum iube wvoltmeter

Sparx can be used to measure D.C.
terminal voltages without affecting or
disturbing the circuit constants in the
circut being measured. Since the
shadow of the GE5 tube is completely
closed when the applied input voltage
is about 5.5 volts, this value represents
the minimum measurable voltage.
Higher D.C. voltages can be meas-
ured by reducing the gain control until
the shadow is just about ready to open
again. The value of the measured

Figure 1. Cirenit diagram of “Sparx®’’. Note Crystal probe with new 1N34 erystal

diode rectifier. Schematie

is revised as described in section under “Special Note”

OUTPUT
INT.

M """ | 6 R

N : ES 6

Y, !

l"!\ ““““ +150V

1N34
IND.
St
105-125 V. A.C.
50-60~
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Rear panel view, showing compact arrangement of components, indicated in
Figure 1.

voltage can then be calculated from
the setting of the gain control. Thus,
if the control setting reads 50, it stands
to reason that the voltage measured is
100/50 X 5.5 = 2 X 55 = 11 volts.
If the gain control setting for another
voltage reading is 20 the voliage meas-
ured is 100/20 X 5.5 =5 X 5.5 =275
volts. A chart indicating the voltages
measured for correspond:ng gain con-
trol readings can easily be drawn up
by the operator. The calibration of this

the prod attached to the antenna ter-
minal of the receiver it is possible to
hear the signal in the loud speaker.’
Since the probe has little or negligible
effect on the tuning of a circuit it is
possibile to trace this signal from the
antenna to successive grids and plates
of each stage of the receiver aurally.
Actual quantitative signal gain meas-
urements can be made by feeding the
output of a signal generator into the
antenna terminals of the receiver. With

Figure 2. Mechanical eonstruction of probe, with revisions as explained in

text at right,

U.H.F. PROBE GROUND
4°Ne.22 insulated flex

PROBE TUBE- 6"LONG
]

BRASS PROD INSERT
PRES?ED IN

!

T~36" 1-CONDUCTOR
SHIELDED
MICROPHONE CORD

GND

Shield

s )

PHONE TIPS

Hi

\
N34 - CRYSTAL DIODE

U.H.F. GND

iIN34

chart, of course, is determiined by the
voltage required to close the shadow
of the particular 6E5 tube in use.

Some of the more difficult voltage
measurements, such as oscillator grid,
A V.C, and contact bias grid voltages
can be determined by this section of
the instrument. To repeat, those volt-
age values above 5.5 vclts can Dbe
determined quantitatively, those less
than 5.5 volts can only be roughly es-
timated.

2. As a signal Iracer, the sensitivity
of this instrument is such that with
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the magic eye connected in the output
circuit of the amplifier it doesn’t take
too much of a signal from the signal
generator to close the shadow even
when the probe is connected directly
across the. output of the signal gen-
cerator,

To make measurements of audio or
radio frequency gain between two
points it is only necessary to place the
probe at the first point and adjust the
gain control until the shadow is just
about ready to open. The gain control
position being duly noted, the probe is

placed at the second point, and again
the gain control is adjusted until the
shadow is just about to open. The
voltage gain of the stage is then equal
to the first gain control reading di-
vided by the second. For example, if
with the probe placed successively at
the grid and plate of a tube, the cor-
responding gain control readings are
90 and 3, the gain of the tube is
90/3 = 30.

All the advantages of signal tracing
are thus made available with this in-
strument. These include measurements
of stage to stage gain, phase inver-
sion, and inverse feedback. In addi-
tion, a resourceful serviceman should
be able to develop many testing tech-
niques in I".M. and television receiver
measurements that are potentially pos-
sible with a Sparx.

3. Phono pickup and speaker char-
acteristics may be obtained with the
A.F. amplifier which is an integral part
of the instrument. In addition, record-
ing head characteristics may be deter-
mined in conjunction with a frequency
test record.* Because of its excellent
low frequency response the amplifier
may also be used in tracing down the
source of hum in a receiver. This ap-
plies to noise tracing as well.

4. A test speaker in a service shop
is almost indispensable. The one in the
Sparx is easily made available through
the output terminals.

5. Examination of the circltit dia-
gram will reveal that the power sup-
plv woltage is also made available
through the output terminals. The
need of this type of supply and its
applications are so obvious that any
discussion on this subject is super-
Huous.

SPECIAL NOTE TO USERS

It has been found that upon some
A.C./D.C. receivers no audible signal
will be heard when the prod is con-
nected to the converter plate and the
return is connected to the receiver
chassis. Shifting the return connec-
tion to the “low” end of the first I.F.
transformer primary (B+4) will ren-
der the converter output (L.I'. input)
signal audible.

All instruments shipped from the
factory after March 1, 1947 are known
as the “Improved Model”, being so
identified by a stamp upon the rear
of each instrument panel. The design
modifications involved are so simple,
however, that owners of earlier
“Sparx” can easily and quickly change
them into Improved Models at small
cost in time and material — only two
.0005 mid. condensers and one 5100

[see page 40]

*See Shop Notes, March 1947, “Radio

Service Dealer”
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UIDE to
RADIO PARTS SHOW

MAY 10 TO 16, AT HOTEL STEVENS, CHICAGO

DVANCE registration for the

Radio Parts Show, to be held at
the Hotel Stevens in Chicago during
the week of May 11, points to the
nmost successful show of this type ever
to be held. The total advance registra-
tion is 2054, with 8385 member-exhibi-
tors, 39 guest exhibitors, 489 NLDA
members, 274 non-NEDA distributors,
and 367 representatives included in
this figure. Badges (see cut) have al-
ready been mailed to these registrants,
who have been cautioned to bring the
badge with them when they come to
the show, to avoid waiting in line. No
one will be admiited to the exlhibition
hall without the proper identtfication
badge, except on Open House Day,
Friday, May 16.

Principal speaker ior the Keynote
Dinner, to he held on May 12, will
be Bill Cunningham, well-known syn-
dicated sports writer and radio com-
mentator. Cunningham, who is a liv-
ing, dynamic exponent of the Ameri-
can way of life, will be sure to spark

—————————thi~ hargest_of_peacetime_conventions

of the parts industry to a sure-fire
send-off, with his brilliant wit and wise
comment on the conduct of American
business under the free enterprise svs-
ten1. All people who plan to attend the
Kevnote Dinner are urged to get their
reservations in the mail immediately.

Announcement has been made by
Jack Berman, of Shure Brothers.
President of the Show Corporation,
that Monday, May 11 will be desig-
nated NEDA Day. (Previously sched-
uled for Thursday May 15). Events
during that day will include a special
breakfast by National Electronic Dis-
tributors Assn. for member-exhibitors;
and a luncheon meeting for members
of Radio Manufacturers Association,
Electronics Parts and Equipment Man-
ufacturers, Sales Managers Club East-
ern Division and N. E. D. A,

With the rescheduling of NEDA
Day, the following program will bLe
in effect:

SATURDAY AND SUNDAY, May 10
and 11 — Organization meeting and
sales meetings.
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MONDAY, May 12 — NEDA DAY —
No sales meetings to be allowed.
Breakfast sponsored by NEDA for
member-exhibitors and NEDA mem-

bers.

12:00 noon — Luncheon mceting of
members of sponsoring groups of
the show corporation.

7:00 P.M. — Keynote Diner for en-
tire indusiry, featuring Bill Cnn-
ningham, noted sports writed and
radio commentator, as guest speak-

er.

TUESDAY, WEDNESDAY AND
THURSDAY, May 13, 14 and 15 —
No sales meetings 10 be allowed on
these days. Antendance in Exhibi-
tion Hall 10 be confined to members
of sponsoring manufacturers, their

———

beoth attendanis, their sales repre-

sentatives and distributors. Exhibi-

tion Hall epen from 10:00 A.M. 10

6:00 P.M.

FRIDAY, May 16 — OPEN HOUSE
DAY—Ruadio servicemen, amaleurs,
engineers and the general public
will bhe admitted to the Exhibition
Hall without registration. Exhibi-
tion Hall open from 10:00 A.M. 10
6:00 P.M.

Kennetli C. Prince, show manager,
asks that all people who have not ob-
tained their hotel rooms get their re-
quests for hotel space in immediately
since there are still a substantial num-
ber of rooms available in hotels otler
than the Stevens.

Officials of the Radio Parts Show: L. 1o r., top: J. A. Berman (Shure Bros.)

president; Sam Poncher (Newark Electrie Co.) treasurer; J. J. Kahn (Standard
Transformer) secretary; R. C. Sprague (Sprague Eleetric Co.) director. Middle:
R. J. Sherwood (The Hallicafters Co.) director; Bill Cunningham (sports
writer & radio commmentator) principal speaker at Keynote dinner; Kenneth
C. Prince, general manager; Charles Golenpaul (Aeovox Corp.) vice-president.
Bottom: W. W, Jablon (Hamunarlund Mfg. Co.) director; W. 0. Schoning

(Lukko Sales Co.) director.

In middle of bottom row are reproductions of
various style badges that will be worn.
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LIST OF EXHIBITORS

BOOTH LOCATIONS ARE KEYED TO ABOVE FLOOR PLAN

Booth Number
(See Plan)
Advance Electric Relay Company. 47

Company

Aerovox Corporation .......... 85
Alliance Manufacturing Company .123
Alpha Metals, Inc. ............. 144
Alpha Wire Corporation ....... 125

American Coil & Engineering Co..116
American Condenser Company ..129

American Microphone Company .. 4
American Phenolic Corporation.. 65
American Radio Hardware Co,,
TNEd & 2ol bl o 35 W3 o 75
Amperex Electronic Corp. ....., 67
Amperite Company ............ 60
The Astatic Corporation ........ 95
Atlas Sound Corporation ....... 134
Audio Devices, Inc. ............ 148

RADIO SERVICE DEALER e APRIL, 1947

Barker & Williamson ........... 77
Belden Manufacturing Company. . 128
Bell Sound Systems, Inc. ....... 43
Bliley Electric Company ........ 78
David Bogen Co., Inc. ......... 40
William Brand & Company ...... 13
British Industries Sales Corp. ...112
Bruno Tools .................. 76

rush Development Company ....118
Bud Radio, Inc. ............... 39
Burgess Battery Company ...... 147
Burlington Instrument Co. ..... 22
Camburn, Inc. ................. 143

Carron Manufacturing Company . 57

Centralab ' s sws s . oolente usie e st 68
Chicago Transformer Division .. 11
Cinaudagraph Speakers, Inc. ... 3

Clarostat Mig. Co., Inc. ........ 124
Condenser Products Company ...153
Continental Carbon, Inc. ....... 150
Cornish Wire Company, Inc. .... 48

*COWAN PUBLISHING CORP. 1301
342 Madison Avenue
New York 17, New York

Croname, Incorporated ......... 84
Dial Light Co. of America, Inc. ..109
Drake Electric Works, Inc. ..... 61
DuMont Electric Corporation ... 12
Duotone Company, Inc. ........ 20
Eastern Amplifier Corp. ........ 34
Eastern Electronics Corp. ...... 111
Eckstein Radio & Television Co. . 29
Litel-McCullough, Inc. ......... 14
Electric Soldering Iron Co. ..... 58

[see page 52}
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EGARDLESS of size or type,
all P-A installations must con-
sist of well matched components —
since each part is dependent upon the
others for satisfactory performance.
I'rom speakers to cables to amplifiers
and mikes, this factor of proper match-
ing should be a prime consideration.
IFor matching mmpedance of speaker,
Chart A shows a simple means of
connecting one or more speakers to
an amplifier which has a tapped output
transiormer. \Vhere voice-coil im-
pedances differ from those shown in
the chart, the sanie speaker connections
shown should be used, while allowing
for the difference of impedance.

Speaker phasing assures full output
and good tonal quality. They can be
phased as shown in Figure 2. The pro-
cedure is to face speakers, connect
them to amplifier. Place tone control
at “bass”. Play phono or tone record
(50 to 100 cycles) at low level. Speak-
ers which are to face in the same
direction when in use. are phased if
“lows” are absent. Speakers facing
opposite directions should have “lows”
in evidence. Speakers that are out of
phase can be phased by reversing the
connections of one of them.

And of course, there are speakers
for every type and condition and use.
For example: Cone speakers are suit-
able for all indoor use, but can also
be used out of doors where the desired
range of coverage is small. Batiles
(either wall type or portable ones) are
generally used for rendering voice and
music in indoor installations. Para-
bolic horns give maximum indoor cov-
erage, but have only a limited coverage
outdoors. Where maximum fidelity is
necessary indoors, retlex cabinets are
used, usually at low or medium levels.
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"TRENDS
IN P-A
INSTALLATIONS

Packaged sound apparatus brings wider selling and
mainienance opportunities for service dealers; applica-
tions desecribed.

by LEWIS C. STONE. Editor

For large auditoriums, arenas, skating
rinks, restaurants, theatres, etc., a

driver unit with reentrant horn gives

NUMBER OF VOICE COIL TaP OF

CONNECTION

SPEAKER IMPEDANCE AMPLIFIER
S |smoHms |
8 OHMS B 4 OHMS
8 OHMS | D) o5 & _j 2 OHMS |
8 OHMS | [0 0 o 3| 2 OHMS
Chart A

best results. Also for outdoor work
this equipment has been found to give
satisfactory coverage and clarity.

Figure 2

Schematic of Masco Model MA-808, typical of units available.
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TROUBLE SHOOTING

Trouble Remedy
1. Unit fails to operate. a) Check on-off switch
b) See that all tubes light
¢) Check speaker connections for open circuit
d) Check output transformer secondary for open circuit
e) Measure 6L6GA plate voltage-—should be approximately 4280 volts, meas-
ured to ground
lL.a—No plate voltage on 6L.6GA a) Check rectifier tube (5Y3GT/G)—may be defective
b) Check 8 mfd. filter condensers for short circuit
¢) Check C-178 (filter choke) for open circuit
d) Check output transformer primary for open circuit
I.b—Plate voltage on 6L6GA — No a) Check 5000 ohm resistor for open circuit
screen voltage b) Check 16 mfd. screen by-pass for short circuit
le—Low plate and screen voltage a) Check input filter condenser for open circuit or low capacity
6L.6GA b) Check 200 ohm cathode resistor and 10 mfd. by-pass for short-circuit
c¢) Check 6L6GA grid voltage—should be 0. If grid shows minus voltage,
replace 6LL6GA. If grid shows positive voltage, replace .005 coupling con-
denser.
d) Check 500,000 ohm grid resistor (tone-control potentiometer) for open
circuit
l.d—High plate and screen voltage a) Check 200 ohm cathode resistor for open circuit
6L6GA
l.e—6LOGA voltages all correct — a) Check 7C7 tube
unit still dead b) Check 7C7 voltage
¢) Check plate, screen, grid and cathode resistors and by-pass condensers of
7€C7 for either open or short circuit
d) Check .005 coupling condenser (7C7 to 6L6GA) for open
2. Unit operates on phono—dead on a) Check 7B4 tube
mike b) Check 7B4 voltage
¢) Check 7B4 grid and plate resistors for open or short
d) Check .005 condensers (mike to 7B4 and 7B4 to volume control) for open
or short
e) Check 250,000 ohm resistor (mike control to 7C7 grid) for open
f) Check mike connector for short or open connection
3. Unit operates on mike—dead on a) Check phono connector for short or open connection
phono b) Check 250,000-ohm resistor for open. (Phono control to 7C7 grid.)
4. Rotating volume contral of either a) Check value of both 250,000 ohm resistors from volume controls to 7C7 grid
channel greatly affects volume of
other channel
5. Unit operates with loud hum a) Check 8 mfd filter condenser (between choke and output transformer) for
open circuit
b) Check 10 mifd cathode by-pass condensers for open circuit
¢) Check tubes for heater to cathode shorts or leakage
6. Unit has excessive distortion. a) Check grids of all tubes to see that grids are properly grounded through
either resistors or controls. With all controls at 0 grids should measure
following to ground.
7B4— 15 megs
7C7— 125,000 ohms
6L6GA— 500,000 ohms
7. Unit has very weak output a) Check tubes—especially 6I.6GA and 5Y3GT/G
b) Check high voltages at 3Y3GT/G and OL6GA
8. Unit has low gain a) Check all tubes—especially 78B4 and 7C7
b) Check voltages at 7B4 and 7C7
c) Check values of components connected to 7B4 and 7C7

RADIO SERVICE DEALER « APRIL, 1947
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Wire sizes and lengths are mmpor-
tant. When selecting cables, bear in
mind to keep lines as short as possible.
For running voice-coil lines, use #18
wire or heavier, twisted or parallel.
For example, when running a 500-ohm
line. #22 wire may be run up to 750
feet. but longer stretches require heavi-
er gauge wire. Line transformers, if
used. must have all circuits carefully
matched to the amplifier impedance
tap.

As far as mikes go. a crystal type
is good for normal speech and music
reproduction. Cardioids can be used
where “behind-mike pickup” must be
eliminated to avoid feedback, crowd
noises and other forms of outside inter-
ference. FFor vocalists, many prefer the
velocity mike, because of ‘“mellow”
qualitv.  Good for music pickup and
reproduction as well.  The dynamic
mike is a good all-round unit both
for voice and music pickup and repro-
duction.

Microphone cables should he low:-
loss types, and lines must be kept as
short as possible under given condi
tions. when working into a high im-
pedance input. If long lines are
unavoidable, use low impedance micro-
phones into low impedance input.
Always, when installing a system, keep
the microphone behind the speakers, as
shown in Figure 1.

Before turning power on, make sure
that speakers and mikes are plugged in
to amplifier. Place controls at zero;
and after 30 seconds’ wait for tube
filaments to heat, place tone control at
normal position. Tucrease mike control
gradually until the desired volume
level is reached. Then use tone control
for better adjustment to the prevailing
acoustical conditions.

Portable type (MA-808, MAS-808), described in 1ext below.

Feedback can he eliminated as fol-
lows: a) Introduce more bass in am-
plifier; cut “highs” with tone control.
b)Locate speakers for minimum re-
Hection from walls or ceiling. ¢) Try
using a cardioid microphone. And d)
Keep microphone behind or helow
speakers.

Huwm can be minimized in the fol-
lowing manner: a) Remember to try
power plug both ways in wall outlet.
b) Check tubes (of course). ¢) Check
grounding of microphone shielded ca-
ble. And d) Keep volume controls of
unused inputs at zero.

The foregoing precautions and
methods apply equally to fixed or port-
able P-A installations. Manufacturers
have in recent months tended more and
more to the production of “packaged”
sound systems, the market for these
tvpes having been found upon inves-
tigation to Le so great potentially that
some standardized complement of units

Chart of applications, by types of use and equipment. This article was pre-
pared with the help of G. L. Werner, chief engineer, Mark Simpson Mfg. Co.

€-17 WATT AMPUIFIER

APPLICATIONS =

ARMORIES
AND
AUDITORIUMS

1720 WATT AMPUFRIER

~umare ~umme
o noum
soanims Bav

BALL ROOMS
DANCE HALLS
BANQUET HALLS

vee of

M

2540 WATT AMPLIFER.  _30-60 WATT AMPUIFIER 75-80 WATT AMPLISHR

ania e
souast

ey or umse
(J

shaniey

TEOS . ana s T GF
o wanm nOMN 08 4w o8 wom 08
seantey aar barsse wtantes aaene

CARNIVALS
FAIRS
OUTDOOR MEETINGS

CHURCHES

FUNERAL PARLORS

NIGHT CLUBS
AND

TAVERNS

PLANT BROADCASTS
ROLLER SKATING RINKS
VOICE-MUSIC

(HIGH NOISE LEVEL}

STORES
OFFICES

CLASS ROOMS
PAGING

ECOMMENDE

STADIA
ATHLETIC FIELDS
RACE TRACKS

DIE ARE

This chart orers general sugg
age type of installation, and should be of

ndling the ayer-
valuable assist-

ance a3 o basis for The selection of correcl components. I,
must be remembered, however, that conditions and reguire-
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ments moy vary in specific instances, and the directions

given here may not always fully apply. For complete.in-

formation in cases of special installations, consult youb
disirbutor

needed to be produced to take full
advantage of the demand.

Some portable types of sound sys-
tems were discussed in the article,
“Servicing Public Address Installa-
tions”, on page 14 of the March issue
of “Radio Service Dealer”. From
time to time, additional material will
be published describing a particular
make of portable sound system, to-
gether with suggested servicing and
trouble shooting techniques, based on
actual field experience.

The Mark Simpson (Masco) types
MA-808 and MAS-808 (see cut)
comes under that heading. MA-808
delivers 8 watts full output, is adapt-
able for use with either microplione or
phiono pickup through individual con-
trols. The separate tone control in-
cludes an ou-off AC switch. Overall
circuit design features negative feed-
back. A microphone gain of 116 DB
permits use of general types of high
impedance microphones; the phone
gain of 76 DB lends itself to the popu-
lar types of crystal pickups. Output
transformer is tapped at 3.2 and 8
ohnis to match standard speakers.

Amplifier specifications are: 8 watts
power output; inputs: separate micro-
phone and phonograph. 50 to 10,000
CPS frequency response. Mike sensi-
tivity, .0035 volts for 8 watts; phono-
graph sensitivity, 0.4 volts for 8 watts.
Tubes wused: 1-—-7C7, 1—7B4, 1—
6L6GA and 1—5Y3GT (rectifier).
(L.ate models have 5Y3GPG recti-
fiers). Output impedances 3.2 and 8
olis; hum level 25 DB below zero
level of .006 watts; power consumption
75 walts; operates on 117 volts 60
cycles. 3 controls: microphone, phono-
graph, tone with on-off switch.

Model MAS-808 portable amplifier
system includes the above amplifier,
together with a heavy duty 10-inch
PM speaker, with 25 feet of cable
with plug, Carrying case design per-
mits easy operation of system.
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DISPLAYS LIKE THIS

make selling

4 i 41 . =
J'y'_. 6'4"; v‘a:nishe;.
> , and ?ﬁslzled for iﬁec!ive windo@
mouating. Juzt ONE OF MANY Kea-Rad
1947 PROFIT-BUILDERS for radio service-

men and tube dealers!

Ken-Red’s sales-aids Booklet ETR-62 il-
lustrates and desaibes the whole bigq,
 elaborate | ne of Ken-Rad 1947 display
and promation material—available to
you to helpyo'. sell mare radio tubes! :
1 Eo explains 1ow to use each item
mosi effectivaly and profitably.

Write for vour free copy TODAY.

KEN-RAD wants more radio owners
needing service, needing new tubes,
to come to yaur store. So . . . 1947 offers
you the biggest, best, most colorful group
of Ken-Rad displays and sales aids ever!
Like the large window-card shown here,
each Ken-Rad display—window or coun-
ter—does a bang-up advertising job for
you. Many stress the high-grade repair
service you give, subordinating the Ken-
Rad message to your own facilities.
Signs and decalcomanias— letterheads,
blotters, posteards for mail advertising —

I ].h,‘f
]

-.'.\ 1
S
21

e

ready-to-run newspaper mats—job tickets
—shipping labels—radio chassis stickers—
these and other promotion items you need
to widen your customer-list, to sell more
service, parts and tubes, to make more
money, are included.

1947 is your year to climb on the Ken-
Rad bandwagon, if you haven’t already.
Topflight advertising material, practical
merchandising counsel, unexcelled tube
quality—the three march hand-in-hand to
give Ken-Rad a position of leadership on
which yox can capitalize . . . profitably!

178=F3-8850

Division OoF GENErRAL ELECTRIC COMPANY

SCHENECTADY, NEW YORK
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CIRCUIT COURT

6Y6G'
I o5 UTPUT , 33
6SF7
=
2
o]
150
uufd I
B+
Figure 1
WESTINGHOUSE CROSLEY MODELS

MODEL H-138

This seven-tube, two-band set makes
use of an uncommon type of output
stage. Two tubes appear, but instead of
the usual push-pull circuit, they are con-

106-CP AND 106-CS

These ten-tube instruments employ a
push-pull parallel output stage provided
with balanced drive by utilizing the
phase inversion properties of a 6}5 stage.

Figure 2

nected in parallel. In this manner, it is
possible to obtain substantially double
the power output which one tube would
provide and yet avoid the use of a phase
inverter or other coupling device. In the
present case the output tubes, 6Y6G, are
fed directly from a GSF7 which also
functions as second detector and AVC
source. (Figure 1).

One problem sometimes encountered
when high gain tubes are paralleled is
that of oscillation. An inspection of the
partial schematic shows that actually the
6Y6G tubes form a tuned plate-tuned
grid oscillator circuit. It will be noted
that each grid has a 100-ohm resistor
and each plate a 33.ohm unit joining
the separate elements to the circuit
proper. These resistors serve as lossers
to suppress any tendency to oscillate.
They also tend to equalize the drive to,
and load on, the tubes.

Being high current tubes, the 6Y6
demands an unusual current and a 5U4G
rectifier is used to provide same. Note
voltage divider for 6Y6G screen voltage.

34

A partial schematic is shown (Figure 2)
indicating the important components.
The second detector and first audio
functions are combined in a 6SQ7 in the
usual manner. The output of this stage
is capacity coupled to the 6J5 stage but

it will be noted that the grid resistor
of this stage returns to the junction of
two resistors between the cathode and
ground. No by-pass condensers appear in
this cathode circuit, and the sum of the
resistors is calculated so that the audio
voltage developed at the rathode is equal
to that appearing on the plate. Being
180 deg. out of phase, the plate and
cathode serve to excite the grids of the
push-pull parallel output stage, being
coupled via .022 mfd. condensers as
shown.

A bias voltage of 17 is developed by
the 6K6S by the 330-ohm cathode re-
sistor. Plate and cathode voltages of the
6J5 measure 34 and 38 respectively. This
stage will provide no gain but serves
only to develop the required out of phase
drive for the output stage.

HOFFMAN MODEL A-500

The incorporation of provision for
tuning receivers by pre-set push buttons
brings 1o light many schemes, some
clever, some complicated and some sim-
ple. An example which is typical of
many so-called “electrical” systems is
shown in elementary form in the partial
schematic of the Hoffman Model A-500.
(Figure 3). This set, a six-tube, AC
instrument covering only the broadcast
band, has a tuned RF stage on manual
tuning but not on push-button selection.
This is a common simplification, and
since push-buttons are customarily used
only on local stations, causes little or
no custmer complaint.

Referring to the diagram we find the
several sections of the manual-automatic
push button switch labeled S1, S2 and
S3. It will be seen that in the “up” po-
sition the loop connects to the grid of
the 6SK7 RF stage and its associated
tuning condenser (C1). The grid of the
6SA7 mixer is connected to the secon-
dary of the interstage transformer and
its tuning condenser (C2). The oscillator
‘portion of the 6SA7 is permanently con-
nected to the coil (L1) and the tuning
condenser (C3) is switched in by S3.

[see page 45]

6SA7
s2 MIXER

LOOP O
—— O

S$3

L —

15

Loy o I
t{? c3 S . J
L2

O
- ——

;cs

Figure 3
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MI-12296 .. . 30 watts
Superbly styled i1 satin chrome
and black. Plenty of power for .
the large auditorium, hotel and
playground class »f installation.

TWO DE LUXE “PACKAGE” AMPLIFIERS BY RCA
o+« With sales appeal= D//#5

Specifications

50 to
10,000 cycles

114 db

Frequency range

Gain-Microphone Input

Phono Input—
Model MI-12295
Model MI-12296

77 db
100 db

Input impedance—
Low impedance microphone 250 ohms
High impedance microphone

100,000 ohms

Output impedances—
4, 8,15, 60, 250 ohms

RCA 6J7 input tubes . .
duce microphonics and hum.

. greatly re-

RADIO SERVICE DEALER e« APRIL, 1947

SOUND EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN.N.J.

Ml -12295 . . . I5 watts
Medium power, smart appearance

. ideal for the smaller audi-
torium, dance hall, church, res-
taurant, or sound truck.

SR e e S R S Sibd

ERE is unbeatable value! Two high-quality, smartly

styled amplifiers . . . with power ranges covering a
large proportion of the sound assembly requirements of
your trade, packaged for over-the-counter sale.

Both amplifiers use the RCA perfected inverse feedback
circuit—achieving highly desirable frequency response and
constantvoltageoutput,withnegligible noiseanddistortion.

Both have individual volume controls for each input,
wide-range tone controls, separate “on-off”” switches, and
pilot lights. The sensitivity is high . . . rated output in
each model being obtained with only 3 millivolts input.

Many other advantages, including the profit-to-you set-up,
are available. Write for further details on these—and the
companion items of the complete RCA “Package Sound”’
Line.Address:Dept. 88-D Package Sound,RCA,Camden,N.J-

In Canada: RCA VICTOR Company Limited, Montreal
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SHOP NOTES

TREBLE CONTROL—s. ©OFF

B o__r—‘l(—
200 ppfd

50 pufd
(___

BASS CONTROL-a ¥ A
OOFF 2.0 MEG.
=
’,L— 0.5
=] MEG.
0.25 ¥
MEG. MEG.
Figure 1

PHONOGRAPH EQUALIZER
RESPONSE CIRCUIT

With so many electric phonographs in
use today the serviceman is in a good
position to increase his service trade by
“selling” improved response of the cus
tomers unit. An excellent circuit in
which high and low frequency equaliza-
tion can be obtained is shown in Fig. 1.
Switch “A” controls the bass response,
and switch “B” the treble response.

STEWART-WARNER MODELS
61T16 AND 61T26

The audio system of this receiver uti-
lizes a two stage type of inverse-feedback
arrangement and, should it ever be nec-
essury to replace the speaker or output
transformer, it is important to maintain
a definite phase relationship in the feed-
back circuit. If the connections to the
output transformer are reversed or if
the feed-back connection is made to the
wrong side of the output transformer
secondary, the system will become re-
generative instead of degenerative.
Under these conditions audio oscilla-
tions may result. If that occurs, oscilla-
tion may be prevented by reversing the
connections to the secondary of the out-
put transformer.

ZENITH CHASSIS 5724-5725

1. Noisy tuning on automatic:
a) Poor contact in speaker socket.
b) Washer on latch bar ground-
ing lug.
¢) Poor contact on band switch.
d) Aeroplane lug on automatic
grounding to No. 5 push rod.
e) Automatic trimmer shorting.
2. Signal cuts out above 1400 K.C.:
a) 5 megacycle trimmer screwed
in too tight.
3. Signal cuts out on local-distance
switch:
a) Defective 6A8 tube.
4 No change on treble button:
a) Insulation of blue tone con-
trol lead cut by fastening lug.
5. Weak audio:
a) Poor contact in
switch.

television

36

b) Open coupling condenser.
6. Oscillates:
a) Open Screen bypass
b) Grid lead of 6K7 near AVC
lug or near plate of 6A8.
¢) Wave trap open or not prop-
erly adjusted.

REPLACING VOICE COILS
& CONES

R.C.A. Service Division recommends
the following procedures when replacing
voict coils and cones in certain R.C.A.
speakers. These procedures are general
enough to apply to many other types of
loud speuakers. In following these in-
structions refer to Figs. 2 and 3.

To simplify cone replactment in cer-
tain speakers, the cone and voice coil
are supplied as two separate units: (1)
The voice coil and the support, (2) The
cone diaphragm.

General Procedure

(a) Cement voice coil support to the
speaker, using centering gauge or speak-
er shims,

- DUST CAP
* -}
“T~CONE
VOICE
COIL 7=y p7 ™ VOICE
LEADS _i_ con.
§ J 'SUPPORT
{
VOICE COiL
Figure 2

(b) Solder voice coil leads.

(¢) Put cone in place cementing
around rim of speaker frame.

(d) Citment junction of cone & voice
coil.

Detailed Instructions

(a) Remove old cone & voice coil.
Protect air gap with scotch tape. Clean
off all paper & cement.

(b) Apply a ring of cement (as Gen-
eral, JFD, etc.) on top plate.

(¢) Insert centering gauge in new
voice coil. Handle first from the winding
end.

(d) Remove scotch tape {rom gap.
[nsert voice coil and gauge in gap with
leads in correct position for soldering.
Press rim of voice coil support into the
cement.

(e) Solder the voice coil leads to ter-
minals allowing sufficient slack to permit
free motion of the cone. Dress leads in
the plane of motion, clear of cone &
housing.

(f) Apply a ring of cement around
the rim of the speaker frame. Place cone
down over voice coil & press rim tight
to speaker frame.

(g) Allow cement to dry on cone rim
and voice-coil support. Then run a ring
of cement around the junction of the
cone and voice coil, being careful the
cement does not run inside voice coil.

(h) After cement at junction has
CENTERING
GAUGE - HORUl?AIN(:
35304 ~
CONE
GASKET

4

FABRI SPEAKER
ngtg FRAME
colL
SUPPORT
OICE Col,
v Vi L
TOP POLE VOICE
BATE ot JUNCTION
Figure 3

dried, remove gauge, using a rotary
motion.

(i) Cement large cardboard gasket in
place. Set the speaker in inverted posi-
lion on a flat surface until gasket is dry.
Cement dust cap on cone center.

VIEWTONE TELEVISION
RECEIVER ALIGNMENT
I.F. Alignment Procedure
1. Instruments required: Signal gen-
erator 815 Mes.; Output Indicator (os-
cilloscope, V.T.V.M.) Remove Oscillator
Tube: Type VP100 Chassis distinguished
by black serial number. Type VP100A
Chassis distinguished by red serial num-
ber.
2. Alignment of 4th IF transformer:
a) Apply output of signal genera-
tor to grid of third IF tube.
b) Tune in slug of trans. for max-
imum deflection in indicator

[see page 44]
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Radio Clinic has all fifteen RIDER MANUALS

VOLUME XV = JUST OUT!

2000 pages, plus 150 page '"How It Works'' Book
$18.00 complete

Volumes XIV to VIl {each volume)..........

The Radio Clinic, with two stores
on Broadway in New York City,
has long been recognized for the
high efficiency of its radio servic-
ing department. Like other suc-
cessful operators, Radio Clinic has
always depended upon the ou-
thoritative data in RIDER MAN-
UALS fo diagnose the troubles in
ailing American - made receivers
issued from 1930 to 1947. Also
like thousands of others, Radio
Clinic is still benefiting from
RIDER MANUAL Volume |, bought
17 yeors ago!

From no other single source is
such information available. In no
other way can you have at your
fingertips the facts you need to
locate troubles in _any and all
receivers that come to your bench;
receiver schematics, voltage data,
resistance values, chassis layouts
and wiring, @nd trimmer connec-
tions,

Volume XV, covering sets issued

during 1946, includes the exclusive
Rider “‘clarified-schematics’’ which

break down the composite diagrams
of hundreds of complicated multi-
band receivers into individual sche-
matics of each circuit os it exists
with each turn of the wave band or
equipment switch.

Also with each copy of Volume
XV is included the 130 page ‘‘How
1t Works'' book, a practical guide
to the theory of operation of the
new technical features in the latest
receivers, These exclusives are but
two of the many important features
in Yolume XV, which olso includes
all populor ““Ham’* communica-
tion receivers, Scott raceivers, Mag-
novox RA combinations and record
ployer combinations.

RIDER MANUALS provide o
systematic, compact, indexed data
service, always in arder, always
ready with the infermation you
must have for efficient, time-sav-
ing, profitable servicing. Year
after year, after year, RIDER
MANUALS keep pouring out prof-
its for servicemen,

In spite of greatly expanded
production, demand for RIDER
MANUALS still exceeds supply.
Place your order today.

JOHN F. RIDER PUBLISHER, INC,

404 FOURTH AVENUE, NEW YORK 16, N. Y.

Export Division, Rocke International Corp., 13 E. 40th St,

New York City. Cabls ARLAB

Volume VI... ... . ..

Abridged Manuals | to V {one volume)....
Record Changers and Recorders

15.00
11.00
17.50

9.00

Inside the Yacuum Tube
Solid concept of 'heory
ond operation

Understanding Microwaves
Provides foundation for
understanding =

Radar
Entertaining, revealing,
in lay language

The Cathode Ray Tube

at Work
Accepted authority an
subject a

Frequency Modulahon
Gives principles of FM
radio .

Servicing by Slqncl

Tracing
Basic method of radio
servicing .

The Meter at Work
An elememory text on
meters . 3

The Oscnllc'or a' Work
Haow to use, test and
repair W

$4.50

6.00

1.00

2.00

4.00

2.00

2,50

OTHER RIDER BOOKS

Vacuum Tube Yoltmeters
Both theory and proctice $2.50

Automdtic Frequency

Control Systems
—also automatic 'uning
systems . . .75

A-C Calculation Char's
Two to five times as fast
as sliderule . . . . 7.50

Hour-A-Day-with-Rider
Series—
On ‘‘Alternating Currents
in Radio-Receivers’’
On ""Resonance &
Alignment’’
On "'Automatic Volume
Control”
On “D-C Voltage

Distribution”’ $1.25 each

This new Rider Book,
soon to be announced,
will be of lasting use-
fulness to everyone in-
terested in any phase
of radio.

RIDER MANUA .S

MEAN SUCCESSFUL SERVICING
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PRODUCTS

Stewart-Warner Radio Phono Combo,
Model A92CR6, console. AM-FM radio
reception; 8 tubes plus rectifier. AM
band has built-in high impedance loop
FM  antenna  self-contaimed folded
dipole loop type. Provision for exter-
nal antenna for either AM or FM.
6 push butions; AM band 540-1600
ke.; FM, 88-108 me. AC operation.
Intermix record changer for 10 and
12-inch records simultaneously; 2
record storage compariments; ap-

proved by Underwriters.

Stewart-Warner Table Model AM-FM,
A72T3-4; 7 wbes plus selenium recti-
fier; buili-in antenna for both AM-FM
bands. 540-1600 ke., on AM; approved
88-108 me. on ¥FM. 5-inch pm. dy-
namic speaker; approvedd by Under-
writers,

Model

Stewart-Warner  “Air
A5112-34; weight 3% pounds; small-
er than a cradle telephone; 4 tubes
plus rectifier; AC-DC, 535-1600 ke.

Pal”,

Built-in - Radair antenna and pm.
speaker; approved Underwriters.

38

Stewart-Warner “Consolette” AC Radio
Phono Combo. Model 61TR46-56;
table model with four accessory legs
for chairside or other use, and still
“portable.” Straight AC, 5 tubes plus
rectifier; standard record changer;
540-1725 ke, band; approved by Un-
derwriters.

Stewart-Warner Table Model AM-FM,
model A72T1-2; 7 tubes, plus selenium
rectifier; built-in antenna for both
AM and FM bands; 5-inch pm dynamic
speaker; approved by Underwriters.

s

RCA new intercom system features
speaker stations as small as desk clock;
comes with separate amplifier, placed
anywhere. Two-station system i= easily
installed, adapted for theatres, homes,
doctors® offices; plugs into any 110-
volt AC or DC outlet. RCA Victor,
Camden, N, J.

Air-King “Royal Troubadour™ — 3-
way portable; 4 miniature tube plas
sclenium rectifier;superhet, antomatic
volume control; Alnico 5 PM speaker;
diecut antenna; AC-DC-batery; pro-
vision for exiernal aerial. List $37.95.

Stewart-Warner “Videorama® radio
television receiver is shown at demon-
stration conducted by Commonwealth
Edison Co., in Gold Room, Congress
Hotel, Chicago, Ill. L. to r. Ardien B.
Rodner, Jr. President, Television Ad-
vertising Productions, Inc.. and Nor-
man C. Lindquist, of Commonwealth

Edison.

Sentinel Radio Corporation’s “Treas-
ure Chest”” (Evanston, Ill.) is now in
production. Set is 4-inches high, 4-
inches deep, 8-inches wide. Are marked
for a production of 100,000 this year.

[see page 50]
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25,000 0hms.
pervolt D.C.

NEW“SQUARE LINE”metal case,
attractive tan ‘“hammered’” baked-
on enamel, brown trim,

V PLUG-IN RECTIFIER

Replacement In case of overloading
is as simple as changing radio tube.

V READABILITY

The meost readable of all Volt-
Ohm-Milliameter scales—5.6 inches
long at top arc.

V RED ¢ DOT LIFE-
TIME GUARANTEE
on 6” instrument protects against

defects in workmanship and ma-
terial,

New ENGINEERING @ New DESIGN
New RANGES e |

({530 RANGES)

Voliage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms per volt.
5 A.C. 0-10-50-250-500-1000 at 1000 ohms per voli.
Current: 4 A.C. 0-51-5-10 amp.

6 D.C. 0-50 microamperes—0-1-10-50-250 milliamperes—0-10 amperes
4 Resistance 0-4000-40,000 ohms—4-40 megohms,

6 Decibel —10 to +15, 429, 43, 49, 155,
Output Condenser in series with A.C. volt ranges.
Medel 2400 is similar but has D.C. volts Ranges at 5000 ohms per volt.

WRITE ¥YOR COMPLETE DESCEIPTION.

ELECTRICAL INSTRUMENT CO. srurrron, onio
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“YOMAX" is the o<erwhelming
chcice of experts because it's the
finest, perfected v.t.v.m. . . . . be-
casse greatest demand makes
greatest production ard lowest cost
te you.
"OMAX' gives you t total of 51
ramges to directly reasure d.c.,
ac, af, if. and =f. volts up
tamugh hundreds of megacycles,
sx resistance rongss covering
2 10ths obms throughk 2,000 rieg-
chms, three output meter-decibel
ranges from —10 throegh +50 db.,
a» direct current ranges measuring
frem 50 microamperes through 12
arperes, Mast important is the ab-
saxute stability, complete freedom
wam usual grid currert errors . . . .
asd its astronomica input r
Let's look at this matter of wha meter you buy seriously . - . asce .. .. an honestd.6 megohms
for your choice of this, the service technicians basic inswu- apon a.c., a.f, if. and rf.; 51 and
ment, can spell either peace cnd profit . .. . or annoyosze 126 megohms upon d.c. Voltage
ard loss to you. You must ave the best meter to nmwet -cnges meosure frow .1 through
“smart” competition. And “smart’ competitios overwhelmingly 3800 volts dc., .1 hrough 1200
uses "VOMAX.” The reason i simple. Other manufactu ers <alts a.c.
have had to copy "VOMAX" w@ventions to try to sofisfy your £ you wont to guord your meter
demond for a modern, post-wer, ohsolescence-preof universcl dollor investment . . _ . to make it
meter. Yet, "VOMAX,” the perfected v.tv.m,, stands h2ad 2nly once for many ~eors fo come
and shoulders above all othe merers. This is proved by its << .. then “"YOMAX'* at its present
‘heavy purchase and use by the Bureau of Standords in Waih- low $59.85 net price s your logical
ington, by Western Electric, ©. E., Waestinghouse, unive sity ©oice . . . . os thousands more
after university, by top-ran ndustrial lasoretories, F.C.Z., wise technicians like younelf hove
C.A A, Veterans Admnistratians, schools, zolleges . . . . poved to their profi.

NEW IMPROVED

"SPAR

Thousands of technicions. today rely

on "“SPARX' dynamic.signal racer to

save time . . . . increase efficiency . ...

cut their costs. It lets you hear and

see signals . . . . traces signal sight

on thru every receiver circuit from an-

tenna thru voica-cail . - shop test

speaker, too. Continuous |choratory

research has now improved “SPARX"

mmensely . . . . credted the mproved

Model . . . . tremendausly ncreased

sensitivi . .. greatly exparded gen- 3

eral usefulness. And the SILVER policy of protecting your dol ar inestment poys out hasdsomely . . . .
a free bulletin tells every user how to catvert his “SPARX” in‘c the rew, Improved Mode! in a jiffy . . . .
goes to prove that for the really serious, prodit-conscious -ecknician here’s no substitute €or SILVER, that
“SPARX" costing you only $39.90 is outstandingly the ~orld's zest signal tracer. “SPARX” will earn you,
100, more profits in_less time than any other instrument ou can buy

Thanks sor your patience. Model 90% Signd Genzsator is now flowing o your favorite
jobber. And what an ingrument . 90 ke. through 170 mc. on fundcmentals . . .
(] trimmed bands . . . . varioble % 4CO ~~ <mplitude modulatics . . . . built-in
varioble electronic FM sweep . . . laberatorr griply adjustable arenuator .
meterec microvolts . . . . output 'z Ticrovolt to avar 1 valt . . . multiple shielded .
strays lawer than $300.C0 laborata-y generators Yet all this costs wou only $89.90
net. Beser order your 906 now fo demand far exceeds production zcpacity on this
precision instrument far months ta came.

Send Post Card for Catalog of n ew measuring equipment, communica-
tion receivers,.traasmitters, kits, parts See them at your favor te Jobber.

OVER 36 YEARS OF RADIO ENGINEZRING ACHIEVEMENT

Y P horat- Scboer Co:, Soecc.

1249 MAIN ST., HARTFORD 3, CONNECTICUT

“SPARX” AT WORK
[from page 27]

ohm, ¥ watt resistor (any resistor
hetween 5000 and 5500 ohms is satis:
factory) are needed.

To convert “Sparx” into Improved
Model, proceed as follows:

1. Holding tip of r.f. probe hetween
thick paper in jaws of bench vise,
gently pull red sleeve off metal tip:
insert. Remove R1 and Cla from cir
cuit. Modify rf. probe circuit so “
lead of 1N34 crystal diode is soldered
to metal insert, “+” lead of IN34 to
inner conductor of shielded cable, and
short w.h.f. grounding wire is soldered
to cable shield braid. Keep 1N34 leads
short, with cable shield braid running
up close to 1N34 so as to avoid hum
due to hand capacity in handling r.f.
probe. Reassemble probe by pressing
red sleeve back over vise-held metal
tip-insert plug.

2. Shunt R5a (1000,000 ohms) with
a 5100 ohm, ¥4 watt resistor. {R5a is
found beneath amplifier channel close
to 6C4 first a.f. amplifier stage). Shown
in Fig. 1.

3. Remove all connections to four
lugs on fop of INDICATOR switch.
Connect left top lug (seen from rear)
to bottom lug of GAIN control P1
Connect two top center lugs of INDI-
CATOR switch to INPUT jack. Re
move connection (or .02 mid. capac
tor) between bottom lug of Pl and
INPUT jack. Connect .0005 mid.
condenser between bottom lug of P1
and TNPUT jack. (See Fig. 1)

4. Make sure Clh (counected across
INPUT and GND. jacks) is .0005
mfd. (See Fig. 1)

5. Recheck operations made as above
for correctness. Note elimination of
any hum which may have heen present
in original “SPARX” and greatly in-
creased sensitivity in signal tracing
when INDICATOR switch is set to
OQUTPUT position.

G-C Flock Finish Spray Kits

General Cement Mfg. Co. has re-
cently placed on the market a new
patented blower spray gun for flock.
A professional job can be done with-
out any experience; no special skill
is required. This new method is ap-
plicable on phono turntables, cabinets,
grilles, instrument cases, tool boxes,
toys, ornaments, signs, and hobby uses.
The kit contains: 1 blower gun; 1 can
brown flock; 1 can ivory flock; 1 can
thinner; 1 brush and instructions; 1
can hrown undercoat. List price $10.75.

For further information write to the
company at 919 Taylor Avenue, Rock:
ford, Illinois.
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Competitively priced, RACONS assure maximum
efficiency and high-idelity “true tone” repro-
duction. Our driving units give 60 watts peak and
30 watts continuous output at lowest watt
of energy input. All-Weather construction
and Stormproof Material make RACON
speakers impervious to any climatic con-
dition. RACON Acoustic
Material prevents resonant

effects.

RACON—world’s largest and
leading manufacturer of air
column horns, speakers and
driving units offers you the
most complete line—a unilt
and speaker for every con-
ceivable PA or sound re-
quirement,

SEND FOR OUR NEW FREE CATALOG TODAY!

SMART Byygps 1. GIANT P-M HORN UNIT
lee 2. DEMOUNTABLE TRUMPET
3. MARINE SPEAKER
4. MINIATURE LONG BELL HORN
5. REENTRANT

RACON ELEC. CO., INC., 52 E. 19 ST., NEW YORK, N. Y.
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TRAINED STAFF KNOWS ITS STUFF
[from page 24]

average service worker to obtain ad-
vancement through increased knowl-
edge. It is the veteran serviceman,
with years of experience in servicing
radios and other devices, but who has
alwayvs been deplorably weak in fun-
damentals—a factor that has retarded
him in advancing to better positions—
that these training sessions especially

benefit. But they also benefit the
green youngster fresh from radio
school.”

From a production line method of
radio servicing, the firm has shifted
to sound-proof, insulated rooms with
individual heat control, housing two
workers, with a resultant increase of
twenty percent in repair output. In-
creased comfort for the servicemen,
and less interference among workers
has achieved the bettered volume, ac-
cording to Mr. Donaldson. Five
such sound-proof labs are located in
the building.

field.

but the finest!

taining Masco quality.

i)

SOUND
SYSTEMS

THE NAME OF GROWING IMPORTANCE
IN SOUND EQUIPMENT

THE MASCO line has earned a unique position in the sound

Standard component parts of nationally advertised manu-
facturers are used in the manufacture of Masco equipment
...the same parts that you regularly merchandise .. . none

Superior engineering and precision manufacture are the
key to Masco performance. High factory morale, extensive
inspections and executive know-how play their role in main-

And of highest importance is Masco’s VALUE concept. In
building for the future we believe that the widest use of
sound equipment can result only from a pricing policy that
expands the market to the greatest possible number of users.

Compare Masco values with those of ANY other line.

MARK SIMPSON MANUFACTURING CO., Inc.

32-28 49th Street, Long Istand City 3; N.Y.

42

RAvenswood 8-5810-1-2-3-4

An employees’ kitchen, locker and
recreation rooms, are other contribu-
tions the dealer has made to improve
working conditions in his plant.

Radio Warranty Work

The Donaldson plant is warranty
service headquarters for several dis-
tributors of well-known lines of
radios. The Western Auto, Good-
year, (Goodrich, and Firestone com-
panies utilize the plant services to
make good their warranty ofier on
new sets. Nlany other retail concerns
and distributors are set up under the
same program. Authorized factory
service is extended on Zenith and
Philco motorcar radios. A newcomer
to the warranty service fold at the
Donaldson Radio & Electric Com-
pany is the home radio produced by
Radiola, and distributed in Kansas
City by McKesson-Faxton, a whole-
sale drug company, and the Good-
year stores.

Parts inventorv at Donaldson’s is
maintained at an [nveutory approxi-
mating $9,000, to which Donaldson
would gladly add sufficient parts es-
sential to the speedy servicing of all
radios servicerl for distributors on a
warranty basis.

A boon to sales of motor car radios
and other merchandise is the present
credit structure of Kansas City banks,
the dealer believes. Inexpensive,
quick credit on appliances is extend-
ed by the progressive banks, on a
time-payment basis, and the tendency
is to extend loans on the borrower’s
reputation, rather than on securities.

“Car radio sales firms were handi-
capped hitherto,” said Mr. Donald-
son, “by the policy of finance com-
panies to take either a first or second
mortgage on the car. Today the
tanks accept straight time payment
plans, with the usual mortgage taken
on the radio sets. The new credit
arrangements will spur car radio
sales.

“Radio servicing has undergone a
teansition in the past few years,”
Donaldson contends. ‘“We're no
longer curbstone mechanics equipped
merely with a screwdriver and pliers;
we're highly specialized technicians.
To keep abreast of the trend in ser-
vice represented by FM and Televis-
jon necessitates an education program
that will keep personnel informed of
the latest equipment in the field, and
the technical knowledge required to
service new devices.”
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SWAP — BUY
OR SELL

FOR SALE — Compleie radio tube
stock as a lot at 50% off. Also parts
gear, etc. Closing out shep, also type-
writer, automatic rifle, manuals, ete.
Eddie Howell, 501 W. Harden St.
Graham, N. C.

FOR SALE — Supreme universal tube
checker and test meter, Meissner ana-
lyst, Radio City VIVM. Radio Com-
munications Service, 4175 Myrtle St.,
San Diego, Calif.

FOR SALE — Supreme 599 tube-set
tester, $40 Simpson 260 Ohm analyzer,
$35. Write K. McLaughlin, 255-21
Northern Blvd., Great Neck, N. Y.
SELL OR SWAP — Rider’s I, 1II, v
and VI; Supreme multi-tester; other
items. Want Hallicrafter Sky Traveler;
volume expander. Glenn Watt, Chanute,
Kans.

WANTED—Record changer midget ra-
dio; phono amplifier; typewriter; adding
machine; recorder; tube tester. E. G.
Bartlett, Atlanta, Mo.

FOR SALE—Used radio books, excellent
condition at reduced prices. Write for
list: also Bud 5 meter coil, new 50¢.
§. Marzycki, Apt. 2 1308 Rosedale Ave.,
Chicago, Il

WANTED—Condenser tester, any make,
in good econdition, must be reasonable.
Also will buy table model radios in
cabinets, any condition. Cash waiting.
Your Radio Doctor, 397 Melrose St.,
Brooklyn 6, N. Y.

FOR SALE-—Complete set Rider manu-
als, 14 vol’s. very little used. WwW. M.
Bohne, ‘156 Water St., Binghamton,
N. Y.

FOR SALE—Large number back issues
of popuar radio magazines. Radio News,
Radio Craft, Secientific American, Radio
Retaili g. Radio and Television, and
others. Seme subscriptions are complete.
Write for details. W. A. Mueller, R.F.D.
5, St. John's, Mich.

FOR SALE—@G.E. tube tester TC-3, $35;
G.E. 37 ’scope CRO-3A, new, $65;
Weston 787-U-H-F oscillator, new, com-
plete with batteries and erystal, $125.
Send certified cheek or cash, we'll ship
equipment. Radio Laboratory, 708-706
N. Washington Ave., Scranton, Pa.
SWAP—Brand new automatic record
changer, Detrola, plays 107 & 127 rec-
ords; large Weston tube checker, counter
model 676, for goed vacuum tube volt-
meter, eondenser analyzer, or chanalyst
or what do you have? Gibbons Radio
Repair, Sussex and Ball Sts., Port Jer-
vis, N. Y.

SWAP OR SELL—Wheatstone Bridge;
Leeds and Northrup 5300 complete with
galvanometer like mnew. Need ama eur
10-meter transmitter cr other gear.
Carl H. llarp, Dox 242, Crescent, Okla.

ACTUAL SIZE
Type 68P Capacitors
. . . Ranges from
.001 mfd. 400V to
0.5 mfd. 100V,

are coming.

Look to Sprague for the newest—and the best!

TUBULARS?

There’s more about the new line of Sprague Type 68P
Midget Tubular Capacitors than appears on the surface:
They’re the smallest, most dependable midgets yet
offered for normal applications. They're the direct result
of Sprague engineering experience in developing capac-
itors for the famous VT fuse and other miniature war-
time electronic assemblies. . . .
But, even more important, they offer concrete evidence
of what you can expect from Sprague in the future. No
manufacturer was called upon to engineer as many unique
capacitor types for war equipment as was Sprague. The
Type G8P Midgets are the first of these to be converted
for everyday service and amateur radio use. Many more

PR

M/

See us at BOOTH 89 at the Chicago Show

WANTED — Record
without amplifier; Jenson coaxial speaker

changer with or
or large speakers and tweeters; short
wave receiver, condition not important.
llave Rider's manuals and some testers.
Buy or irade. Glenn Watt, Chanute, Kan.
FOR SALE—Any part cf my steek of
2000 radio tubes, new and guaranteed
at 60% off list price. Send for list.
M. Koeh, Inc., 47 N. dlain, Paterson,

N, J.

FOR SALE—Philco D-50 tube tester
$30; 2-—~Eimac 50T's, §5 each; 2-—
832's $4 each; 200-watt voltypge divid-
ers, $1 each. W. L. Thiel, Rib Lake,
Wise.

WANTED-—Signal gencrator, must be in
perfect condition. Will trade 2 Simpson
324 D-C volt-ohmineters, both are new,
$27 each. National Radio Serviee, 1551
S.W. 27th Ave., Miami 36, Fla.

FOR SALE-—Majestic ‘R’ Eiiminators,
perfect condition, $20, or trade for new
tubes. Also Meissner 8-tube FM set
complete, attach to any amplifier, fac-
tory huilt $25. (Cost $53); Used tubes
23V type, perfect condition 50¢ each.
Mae Green, 5047 Washingten Blvd,,
Chicago 44, T

YOUR OWN AD

The Sprague Trading Post is a
free advertising service for the
benefit
Providing only that it fits in
with the spirit of this service,
we’ll gladly run your own ad in
the first available issue of one
of the six radio magazines in
which this feature appears.
Write CAREFULLY or print.
Hold it to 40 words or less.

of our radio friends.

RUN HERE FREE

Send your ad to Dept. RSD-47

SPRAGUE PRODUCTS COMPANY
North Adams, Mass.

(Jobbing distributing organization for products of the
SPRAGUE ELECTRIC COMPANY.)

Confine it to  radio subjects.
Make sure your n)eaning is
clear. No commercial advertis-
ing or the offering of merchan-
dise to the highest bidder is
acceptable. Sprague, of course,
responsibility in
connection with merchandise
bought or sold through these
resulting

assumes no

columns or for the
transactions,

ASK FOR SPRAGUE CAPACITORS AND *
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FOR SALE—Jenson bass reflex CA-15

cabinet; G.E. 127 D)L speaker; 8”7
Utah P.M. speaker; filament 23V-5V
c.t. transformer; T-52 audio transformer;
erystal mike. All new. Write C. llorn,
325 E. 163rd St., New York 56, N. Y.
FOR SALE-—148 Philco tubes, all new
in cartons, standard hrunds, 40% dis-
count. List on request. Waters Radio
Service, 604 Main St., Covington, Ky.
WANTED--Necn radio service sign for
indoors or outdoors. Paul Kitterman,
Corydon, Ind.

WANTED—Very old radios: Westing-
house, R C.A., Radiela III. early Cros-
ley, Zenith, Paragon, Grebe, Kennedy
and  others. Ralph Atherton, Miami
University, Oxford, Ohio.

FOR SALE Rider Chanalyst, $90. Ex-
cellent  condition, complete with all
cables and instruction hook. William
Brown, 1155 Neilson Ave, Par Rock-
away, N. Y.

FOR SALE—New and used radio tubes,
supplies, radios, phenos, ete. Want re-
cording equipment and movie projectors.
Ilave mzny items to swap. Write for free
list. Ben W. Mueller, North Tonawanda,
N. Y.

FOR SALE—New radio tubes in cartons,
at prices indicated. 1R5, 1IN5, 185,
384, 6N7, BR5 $1.08 each; 6116,
6SNTGT, 6517, 68K7, 73¢ each; 31,
34, 37, 38, 75, 76, 77, 63¢ each.
Many others. High-Tor Radio, Haver-
straw, N. Y.

FOR SALE-—Meissner Analyst model 6,
%90 complete; RCP 802 tubetester, $35;
RCP 304 tube tester (no chart) $15;
Single horn P.A. svstem with table and
stand mike, complete, $35. Harry Hol-
lander, 21-36 7T7th S$t., Jackson Heights,
LY.

WANTED-—Meissner Ferroeart 1.f. in-
terstage 16-3981 or two Meissmer dual
22-5293, 100-300 mmf. E. K. Berg,
16 Flint St., Bridgton, Me.
WANTED-—Rider Manuals 5 & 11.
Write giving price and condition. Globe
Radie Service, 106-10 New York Ave,
Jomeiea. N.oY.

FOR SALE—Short Wave receiver. In-
cludes 20-40-80 meter bands, B.C. band,
built in power supply, tubes, ete. $15
prepaid. Bruce Ragio, 1171 Union St.,
Manchoster, No H.

SWAP OR SELL-—-De Forest radio eourse
in good condition, no pages missing:
102 booklets covering radio & television.
John Saul, 916 S. Mercer St., New
Castle, Pa.

WILL SWAP—Complete parts. assort-
ment, 13 hard-to-get tubes, headphones,
speaker, i.f. & audio transformers, 3
Ibs. resisters, condensers, ete. $15 va'ue.
Want small V.0.M. worth about the
same. Ernest F. Johnson, Route 1,
Joneshoro, Tenn.

FOR SALE-—Hullicrafter $-39. com-
plete, used two months, $60; Pair SCR-
536 Mandie-Talkies with batteries, 75
meter band, $60; RCP VTVM complete,
$40; Supreme 89 tube and set tester,
$25. Robert H. Lang, R.F.D. 3, Boon-
ville, Missouri.

WILL SWAP-— One and two tube radios
erystal sets; metal locater; molds for
casting plaster noveltles, Want band
spread coils for $W-3; radio parts of
all kinds. John Haynes, Doe Run, Mis-
souri.

FOR SALE—Guaranteed tubes at 60-
709 cif list. Parts at equally low prices.
Will swap for camera, short wave re-
ceiver or what do you have? IH. Ger-
showe, 147 Chester St., Brooklyn 12,

N. Y.

WANTED—TM11-4001 on army radio
receiver BC 312M. David Ross, 666 E.
17th St., Brooklyn 30, N. Y.

FOR SALE—§-39 Hallicrafter portable
ecmmunications receiver. A-C, D-C and
batt. Collapsible antenna, original cost
2110 good condition, $85 less batteries.
S. W. Gates, 214 Cuicago House, Ann
Arbor, Mich.

FOR SALE—Hallicrafter S-20R receiver
in excellent condition, barely one year
old. All inquires answered. Will ship to
you express coliect. Joe Gene Roberts,
340 Davis St., Conway, Ark.

FOR SALE — Late model R.M.E. 45.
$150. Frank E. Hall, 312 Blatterman
St., Charleston 2, W. Va.
WANTED-—IE-104 vibrator power sup-
ply for receiver part of BC 6544, con-
necting cable from supply to set. Wwill
trade tubes or pay cash. Ferris J. Fin-
erty, West Branch, Lock Box 431, Mich.
FOR SALE—BC 3481 army communica-
tion receiver converted for 110V A-C
operation. Complete with tubes and
manual, $35 or trade for volt-ohmyst
or tube tester. N. Weintraub, 92-16
Whitney Ave., Elmhurst, N. Y.

KOOLOHM RESISTORS By Name!

* Trademark Reg. U. §. Pat. Off.
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SHOP NOTES
|from page 36]

connected to C.R.T. video lead.

I'requency: Model VP00, 12.8 Mcs.;
Model VI’100A, 11.5 Mecs.

3. Alignment of 3rd IF transformer:

a) Apply output of signal gen-
erator to grid of second IF
tube.

) Tune bottom slug of IF Trans.
for MAXIMUM deflection in
output indicator connected to
C.R.T. video lead.

Frequency: Model VP100, 12.0 Mecs.;
VYPIMA, 12.0 Mcs.

Tune top iron slug of IF trans. for
MINIMUM deflection of output indica.
tor connected to C.R.T. video lead.

Trap Frequency: Model VP100, 8.25
Mes.; Model VP100A, 8.25 Mes.

4. Aligmnent of 2nd IF transformer:

a) Apply output of signal gen-
erator to grid of first IF am-
plifier tube.

b) Tune bottom slug of IF for
MAXIMUM deflection of out-
put indicator connected to vid-
eo lead of C.R.T.

ANWOUNEING e Sereoatireat
POWER 4 eTc

ecr PERMA-

Al

b

N

[
WN

Help your customers

take advantage of the High Line . .
Convert 1Y volt Battery Radios to All-
Electric Operation with

mopEeL A’ PERMA-POWER

( Successor Io)
Porto-Power

§” GUARANTEED ELECTRICALLY FOR 3 YEARS

% SELENIUM RECTIFIERS. NO TUBES

Radio Plays Immediately

Visit

us at N

Booth 63 at
the Radio
Show

1250 WEST VAN BUREN ST.
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Made and Guaranteed by

GENERAL TRANSFORMER CORPORATION

CHICAGO 7, ILL.

Frequency: Model VI’100, 11.5 Mecs.;
VP100A, 10.3 Mecs.

Tune top slug of IF trans. for MINI-
MUM deflection of output indicator con-
nected to video lead of C.R.T.

This will correspond to MAXIMUM
audio output.

Trap Frequency: Model VP100, 8.25
Mes.; Model VPP100A, 8.25 Mcs.

5. Alignment of 1st IF transformer.

a) Apply output of signal genera-
tor to grid or cathode of con-
verter tube.

b) Tune bhottom iron slug for
MAXIMUM deflection in out-
put.

Frequency: Model VP100, 103 Mecs.;
Model VP100A, 9.0 Mecs.

In the model VP100 there is a 14.25
Mecs. trap which is tuned for MINIMUM
deflection.

6. Alignment of sound IF transformer.

a) Apply output of signal genera-
tor to grid or cathode of con-
verter tube.

b) Tune top slug for MAXIMUM
sound output. Maximum sound
can be determined by ear or
by applying VT.V.M. or os-
cilloscope to grid of 7C5 audio
output.

Frequency: Model VP100, 8.25 Mecs.;
Model VP100A, 825 Mecs.

R.F. Alignment Procedure

1. Replace 6C4 oscillator tube.

a) Apply output of sig. gen. to
antenna terminal of chassis.

b) Connect output indicating de-
vice to video lead of C.R.T.
Set oscillator condenser half
way open.

2. Adjust osc. coil slugs so that sound
output is heard as the sig. gen. is set
on the sound carrier frequency of the
television channel.

Channel Sound Carrier
1 49.75 Mecs.
2 59.75
3 65.75
4 7135
5 81.75 *
6 87715

3. Adjust antenna coil slugs so that
the output indicating device indicates
MAXIMUM as the sig. gen. is set on the
frequencies listed below. These frequen-
cies are hetween the sound and the pic-
ture carriers to give response to both.

Channel Set Ant. Coil To:

1. 47 Mecs.

2. 58

3t 63 7

4. 0 0”

5. 78 "

6. 8 ”
FLUORESCENT NOISE
ELIMINATION

Interference due to fluorescent lamps
has been a source of annoyance both to
servicemen and set owners because of its
difficulty of elimination. This is due pri-

RADIO SERVICE DEALER e APRIL, 1947



CIRCUIT COURT
[from page 34]

Normal dial tuning is accomplished in
this position.

When the switch is depressed for push:
button tuning, the following changes are
made: Sl switches the loop from the
RF grid to the mixer grid. S2 discon-
nects the mixer grid from the interstage
coil and completes the circuit to the
loop. S4 is one of the station selector
switches and shunts the loop with an
adjustable trimmer type condenser
which can be pre-set for the desired sig-
nal frequency. At the same time another
switch, marked S3, disconnects the os-
cillator tuning section of the gang and
substitutes a fixed padding condenser
(C5) and a shunt coil, by means of S5.

It might be well to examine the re-
sults of connecting two RF inductances
in parallel. Except in the special case
where they are in inductive relation, and
properly oriented, as in a Variometer,
the resultant is always of a lower in-
ductance than either coil alone. Thus, to
get the oscillator portion of the mixer
to tune to the proper signal-minusIF
frequency, it is necessary lo add the
shunt condenser C5.

The coil L2 (and ones for all other
selector buttons) are made adjustable
by means of movable iron cores. The
tap on L1 provides feedback voltage in
all cases.

REMLER MODEL MP5-5-3

A rather unusual bias cireuit is to be
found in this set. A partial schematic
showing the pertinent circuits is shown
(Figure 4). The set is a five-tube, AC
table model covering the broadcast band.

The power supply circuit, using a
6X5 rectifier is shown. It will be noted
that between the negative terminal of
the supply, the center tap of the high
voltage winding and chassis gronnd,
there is a series of resistors. These pro-
vide proper bias for all tubes in the set
and form part of the filter circuit. Ad-
ditional filtering to all plates and
screens, except the plate of the 6V6

[see page 471

SHOP NOTES
[from facing page]

marily to the extremely broad frequency
spectrum associated with the arc dis-
charge characteristic of these lamps. Ex-
tending from 150 Ke. to 150 me. this
spectrum has necessitated the design of
special twin-pi and delta connecled ca-
pacitive network which are now made
available by leading condenser manu-
facturers in suitable containers. Each
lamp unit requires an individual noise
eliminator installation for complete and
effective elimination of this source of
interference.

RADIO SERVICE DEALER ¢ APRIL, 1947

6V6  +270v.

E All Heaters
e

115V.AC.

Figure 4

1 ]
MASCO Mobile MC-25P .0 hsVeida e,
Wherever a sound truck rolls there's a sale to be made for MASCO’s MOBILE
MC-25P 25 watt amplifier with built-in phono-top. For elections, parades, resort
work, {airs, playgrounds, tent meetings! It operates on battery where A.C. current
is not available. And operates on 115 volt A.C. 60 cycles. For all outdoor
audiences. A MASCO precision-built amplifier...a great MASCO value.

List Prices

MC-25P, phono-top amplifier, less tubes.. ... ... ... ! .. .$13L.25
Kit of matched tubes N — . $16.00
MAC-25P complete portable system available, see catalog 45 ML.... $223.75
Add 5% west of Rockies

Contact your local Masco distributor for immediate
delivery. For descriptive literature or other information
write directly to factory.

MARK SIMPSON MANUFACTURING CO., Inc.

32-28 49th Street, Long Island City 3, N.Y.

RAvenswood 8-5810-1-2-3-4
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A FIRM GROWS IN BROOKLYN

Julius Finkel, president of the JFD
Manufacturing Company, Brooklyn,
N. Y., has never stopped pushing on
to new unexplored radio service fields.
The firm is respounsible for some very
vital contributions to the art of radio
servicing,

He encouraged the creation of the
entire business of radio dial Dbelts.
Until his arrival on the scene, there
was no dial belt business. Radio serv-
icemen were confronted with an
enormous problem when they needed a

replacement belt. Mr. Finkel cata-
logued and systematized all belt lines
and made ordering a specific dial belt
the simple thing that it is today.
Then there are the Adjustable
A-B-C Ballasts — three little ballast
tubes which, with a simple adjustment,
may be adapted to replace over 98%
of the ballast tubes in use today.
The firm designed the “Remote-O-
Cable Replacer,” a compact machine

~which swedges auto radio shafting to

prevent unravelling, cuts shafting to

GENERAL ELECTRIC
TUBE CHECKER TYPE YTW-1

DOUBLE CHECK the features of this new General Electric tube
checker—they'll click with every service man. Fast, accurate
results save time—keep work moving.

© 414" square meter with red and green

sectors for easy reading.
@ Four position switches.

@ Large roll chart that lines up with the four
position switches to giva you the informa-

tion you waat at a glance.
@ Checks all receiving type tubes.

@ Fach tube element can be switched inde-

pendently of all others.

® Leakage sensitivity (up to approximately
240,000 ohms).

@ Spare pin jack providing for future tube
types with two top caps.

© Green sector of instrument scale used for
good indication of all tubes. (No arbitrary
points need be chosen for diodes).

o Meets all RMA Standards.

@® Automatically gives positive indication of

filament tube continuity without waiting

for warm-up period.

® Portable, sturdy, steel case, with grey
wrinkle-tinish.

For additional information, write: General Electric
Company, Electronics Department, Syracuse 1, New York.

GENERAL ¢© ELECTRIC

164-F3

Julius

Brooklyn:
Finkel, president J.F.D., with sons Al
and Ed.

It  happened in

exact length, and replaces old fittings
on new shafting. Until the introduc-
tion of this machine, the radio service-
man had to resort to all sorts of
makeshift, unsatisfactorv methods to
splice cable. Now, he can get a factory-
type job right in his own shop.

He also introduced flexible autg
radio cable and fittings to radio parts
jobbers.

They originally designed the Uni-
versal Line Cord, the replacement
item that matches most of the line
cords in use today. This cord is the
famous No. 2175 that can be found
on the shelves of every radio parts
jobber in the country.

Then there is Radio Dial Cable and
Cord which the firm was first to intro-
duce to radio parts jobbers and was
instrumental in making it the wide,
varied, orderly line that it is today.

More recently, a revolutionary meth-
od of packaging cables and cords was
devised by Mr. Finkel. This is the
popular Handy Spool Line of Cables
and Cords, in which the cable comes
housed in a transparent plastic con-
tainer which renders the cable weather-
resistant, moisture-proof, will not let
it rot, and permits it to be dispensed
with no possibility of tangling, knot-
ting or kinking. This non-breakable,
clear-view plastic container has proved
popular with servicemen as a handy
all-purpose container for small parts,
washers, screws, bolts, springs, etc.

JED also originally designed the
universal mounting roof antenna. The
firm is still the only supplier of a
complete line of Resistance Cords for
the entire radio parts industry.

In addition, Julius Finkel initiated
the “All under one roof” principle in
the distribution of radio parts. He
has collected all the essential radio
parts under his one roof, thus remov-
ing the necessity for jobbers to go to
a dozen different sources for their
needs. Now the firm is one of the
nation’s fastest growing radio parts
manufacturers. 1946 has been the big-
gest in its history. Over 6,000,000
JFD Dial belts and over +,000,000
JEFD Ballasts have been sold to date.
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CIRCUIT COURT
[from page 45]

output tube, is provided by the 3300-
ohm resistor in the positive of the sup-
ply.

To return to the bias system, we find
1500, 330 and 22 ohm values in the
series. The grid of the 6V6 is supplied
with —12 volts by a tap between the
first two. At the junction of the 330 and
22 ohm resistors leads go via 10 megs.
to the 6SQ7, first audio; grid and via
3.3 megs. to the AVC bus. A potential
of —.25 will be read on a 20,000 ohm/
voltmeter at the 65Q7 grid. Similarly,
with no signal, —1 will be measured
at the mixer and IF grids. Actual oper-
ating voltages, and indications on VIVM
instruments are in excess of these values.
Application of a signal will develop
AVC voltage which will make the mixer
and IF grids more negative, depending
on the strength of the signal. An addi-
tional bias of 3.6 volts is applied to the
65K7 IF stage by a 100-ohm cathode
resistor.

This system should muake f[or excellent
stability, overload characteristics and
good tone quality.

IN TRADE
[from page 12]

antenna as a meaus to curing marginal
FM reception, is the -warning given
by Don Kresge, Bendix Radio service
manager, in a bulletin just released
to distributor service heads. As point-
ed out by Kresge, acceptance of an
antenna to permit maximum reception
from an FM installation should be
hased upon its efficiency across the
entire FM band.

“It will not reward the dealer to
foster antenna installations which per-
mit high efficiency in the center of the
band, and yet suffer low signal effi-
ciency at either the 88 or 108 mc ends.
As more stations go on the air, over-
all efficiency across the dial must be
demanded. At this period in its growth,
FM radio should be given the patient
understanding deserved by an infant,
in order that it can grow and tlour-
ish,” he said.

The Bendix Radio IFM dipole was
recently announced to the trade by
Kresge. Its standing wave ratio is two
to one or less across the entire band.
This is not true of all I'M dipole an-
tennas which may provide ethiciency
but over a limited expanse of the
band. Kresge recommends careful
study of the FM antenna problem by
every radio dealer and service dealer
looking toward the long-pull promise
of FM.
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AC.DC BALLAST

TUBE MANUAL

JFD's new 68-Page Ballast Manual
is a treasury of information for
Radio Servicemen and Dealers —
AND ITS' FREE!

10,000,000 radios now in use employ
plug-in ballasts. Eliminate guess-
work when replacing — consult the
JFD Ballast Manual. [t lists:

1. More than 3000 radio ballasts.

Z. AC-DC ballasts for fluorescent
lights & electrical appliances.

3. Stepdown ballasts, 220 to 110 V.

Sarvicemen: YOUR FREE COPY of this book
(value $1.50) is now ready for you. To ob-
tain it, merely mail in to JFD factory twelve
flaps from JFD Radio Dial Beit envelopes;
include 10¢ in postage to cover mailing cost. This book is also
included in JFD Beft Kits B25A, B50A, BIOOA. (Buy your JFD
belts and belt kits from your nearest parts jobber).

No radio service shop can afferd to be without this complete
and essential source of information on Ballast Tubes. Send for
YOUR copy today!

J.F.D. MANUFACTURING CO.
4109-4123 FORT HAMILTON PARKWAY, BROOKLYN 19, N. Y.

RADIO PARTS « RADIO SETS
RECORD CHANGERS « PLAYERS
HAM GEAR « AMPLIFIERS « TESTERS

1t’s here—the new 1947 Concord Catalog—a vast,
complete selection of everything in Radio and
Electronics. See these value-packed pages show-
ing thousands of items availabte for IMMEDIATE
SHIPMENT-—hundreds of them now available for
the first time — featuring new, latest 1947 prices.
See new LOWER prices on finest-quatity RADIO
SETS, PHONO-RADIOS, RECORD CHANGERS,
RECORD PLAYERS, PORTABLES, AMPLIFIERS,
COMPLETE SOUND SYSTEMS, TESTERS. Sce
latest listings of well-known, standard, depend-
able lines of radio parts and equipment—(ubes,
condensers. transformers, relays—available for
IMMEDIATE SHIPMENT from huge stocks in

SAGO g A . P '
CHICAGO and ATLANTA. Mail coupon NOW! Comcord Radio Corporation, Dept. K-4
904 W. Jackson Bivd., Chicago 7, Ili.
Yes, rush FREE COPY of the comprehensive new
Comcord Radio Catalog.

ORATION |
ORPORAIlON ....................................
ATLANTA 3, GA.
265 Peachtree St.

-9

[}

07, 1LL.
son Blvd.
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FREE! Send for it NOW!

LARGEST STOCKS
QUICK, EXPERT SERVICE

Send for your FREE copy of the Service-
man’s complete Buying Guide to Every-
thing in Radio and Electronic Supplies!
Seasoned Servicemen keep the ALLIED
Catalog handy, depend on ALLIED as the
one reliable source for the equipment
they need. This newest catalog is packed
with values ... replacement parts, test in-
struments, tools, manuals, sound equip-
ment . .. everything vou need at money-
saving prices. Send for yourcopy today!

Morethan 10,000 Items—Com-
plete lines of all the leading
makes. Largest stocks of
hard-to-get parts. Lowest
money-saving prices. Get
speedy service, expert help,
everything vou need from
ALLIED!

Public Address—entirely new
line. .. new styling, new de-
sign features, Packaged
Ready-to-Use Sound Systems
for every P.A. requirement.
Everything in amplifiers,
speakers, microphones, in-
tercom and recording.

Test LCquipment—Complete
selection of latest-type in-
struments—new Signal
Tracers. Oscilloscopes, Sig-
nal Generators, meters—
everything for eficient mod-
ern servicing. Send for vour
New ALLIED Catalog today!

ALLIED RADIO

ALLIED RADIO CORP.

-

833 W. Jackson Blvd., Dept. 35-D-7 .
Chicago 7, llinois .
Send FREE 1947 ALLIED CATALOG. N
Name...oooouii i :
AXETess. . : yypoame | soywlmmin (ehnsdamany -~ :
Gl ps patEd i Bud . = Zone. ..... State. pogban .
”»

e 00000000 0060000000000a00e?
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USE OF *SCOPE
Lfrom page 19]

should be obtained. The two halves of
the fgure should intersect exactly
along the center line (horizontal) of
the ’scope screen at the point marked
“X” in Figure 8 If intersection is
above or below this line, trimmer C,
must be readjusted.

Set Alignment with an AM
Test Oscillator

If the serviceman does not have
access to a frequency-modulated signal
generator, he may use his regular
amplitude-modulated test oscillator for
oscillographic alignment of radio re;
ceivers. The modulating frequency in
this type of oscillator usually is ap-
proximately 400 cycles per second, In

this application, the oscilloscope serves |

only as a sensitive output indicator
and does not show the selectivity curve.

The vertical amplifier input termi-
nals of the oscilloscope are connected
across the audio output terminals of
the receiver (usually across the speak-
er voice coil). The sync switch is
thrown to its INTERNAL position.
The internal sweep oscillator is set to
a relatively low frequency (100 cycles
or lower), and the sync control ad-
vanced about half-way.

Ii the entire receiver is to be aligned,
the amplitude-modulated test oscillator
is connected to the receiver antenna
and ground terminals. If the i. {. stages
only are to be aligned, the i. {. output
of the oscillator is applied between
ground and the lst detector control
grid.

The pattern appearing on the ’scope
screen will he a train of sine-wave
cvcles (see Figure 9). As the various
trimmers in the receiver are adjusted
to resonance, both height and depth
of fhese cycles will increase, both

reaching maximum at resonance. A

flattening off of the peaks will indicate
receiver overloading, which may be
corrected by reducing receiver gain,
test oscillator output, or both. If the
pattern is too short horizontally for
easy visibility, increase the horizontal
amplifier gain control setting, decrease
the sweep oscillator frequency, or hoth.

Hum Tracing

The oscilloscope pattern shown in
Fignre 9 should have constant ampli-
tude. That is, both the height and
depth of successive cycles should be
the same. Extraneous signals, such as
hunm and oscillation, will tend to mod-
ulate this wave pattern, thereby alter-
ing the successive amplitudes. Two
such conditions are shown in Figures
10-A and 10-B. In each case, a hum
voltage arising within the receiver has

. M -
e - :
* - ‘I I y
. -
i |
-

-

RECORD CHANGERS

MODEL 56 with

AUTOMATIC

MODEL 50
COMPACT
EFFICIENT

W D

DEPENDABLE UNITS
THAT BUILD SALES

Gain customer good will by

g
o

replacing  worn,

5610 BLOOMINGDALE

CHICAGO 39, ILL!

RADIO SERVICE DEALER »

 SHUT-OFF

inefficient

changers with a new Webster.
Webster record
changers
smooth,
performers.

are
dependable
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imparted to the wave pattern a suc-
cessive rising and falling amplitude.
If the test oscillator is a high-grade
mstrument having a low internal hum
level, any such distortion of the pat-
tern as shown in Figure 10 discloses
that hum is being generated within
the receiver.

This hum may be identified in fre-
quency and traced to tis origin by
means of the following procedure:

(1) Set the internal sweep oscil-
lator of the oscilloscope to 60 cycles.

(2) Set the sync switch to 60 cycles
(line frequency).

(3) Connect the vertical amplifier
mput terminals to standard test prods
with shielded leads.

(4) With the receiver running
“wide open” but with no antenna or
ground connected, connect the test
prods to the speaker voice coil.

If no hum is present, the straight,
horizontal line on the ’scope screen
will be undisturbed. If hum is present,
however, an a. c. cycle pattern will
appear. With the internal sweep os-
cillator set at 60 cycles, one complete
cycle will be seen for 60-cycle hum;
two complete cycles for 120-cycle lhum.
120-cycle hum arises almost always
from defective rectifiers or filters in
the power supply section of the re-
ceiver. 60-cycle hum is due to defective
tubes, ungrounded filaments or heaters,
strong magnetic fields from transform-
ers or power line leads, etc.

Trace the hum to the stage in which |

it originates by connecting the “low”
vertical amplifier input terminal to
receiver ground, and touching the
“high” test prod successively to the
output terminals of the various re-
cetver stages. Work from the antenna
stage through the set toward the out-
put stage. The cycle pattern will ap-

pear for the first time when connec- |
tion is made to the hum-originating |

stage.

Conclusion

Use of the oscilloscope in checking
cach radio is a good habit. This in-
valuable instrument should not be
saved for special sets or for extraor
dinary troubles. With its steady use
will come a skill and a kind of sure-
ness which are bound to pay large
dividends to the alert radio service-
dealer. Certainly, every serviceman
with business sense wants to acquire
each skill which will enable him to do
a thorough job quickly.

It has not been possible in this
space to cover all service applications
of the oscilloscope. We accordingly
have described those uses which are
of principal interest in receiver trouble
shooting and adjustment. From time
to time, we will present other articles
covering additional applications.
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® Until Amphenol engineers per-
fected this new all-wave unit, the
only way to achieve good recep-
tion on all three bands was to
install three separate antennas,
a costly and unsightly solution.

The FM section of this new 3-
way antenna is a horizontally
polarized dipole. It operates
most efficiently between 88 and
108 mc.

A 65-foot length of Amphenol
Polyethylene covered copper
wire serves as the standard
broadcast and short wave an-
tenna.

A specially designed series M
derived low-pass filter automati-
cally switches the energy from
the proper antenna to receiver
input.

Installation is simple. The
mounting is a l-inch steel mast
5-feet in lengh. All hardware is
included.

N
AMPHENOL ALL-WAVE ANTENNA UNIT INCLUDES:
Y FM dipole with
molded phenolic

weatherproof filter
housing.

% 50-feet Amphenol
RG-5/U 52 ohm co-
axial cable

Y Steel mast S5-feet
long with guy clamp
and adjustable insu-
lator

v Antenna wire poly-
ethylene covered

vk Built-in M derived
network

Write for complete technical s T Sho
data, or see your jobber for full R W
information. S

AMERICAN PHENOLIC CORPO
CHICAGO 50, ILLINOIS

COAXiAL CABLES AND CONNECTORS - INDUSTRIAL CONNECTORS, FITTINGS
AND CONDUIT - ANTENNAS « RF COMPONENTS - PLASTICS FOR ELECTRONICS

=BESISTOBS IS GUR BUSINESS

Y2 WATT - 1T WATT - 2 WATT

Immediate Delivery ® Any Quantities ® Any Tolerances
N

RESISTORS KIT $2.05 each

(Assorted and Not Mixed 100 pcs.—60 pes. Y2 watt and 40 pes. 1 watt)

ELECTRONIC PARTS and COMPONENTS
LEGRI S COMPANY, Inc.

846-848 Amsterdam Avenue, New York 25, N. Y,

RATION
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| PRODUCTS
[from page 38]

s

lS-lubes, operates AC, DC or battery. |
In two tone plastic cabinets in variety
of colors.

s

Wiiliam Kellogg, Motorola Communi-
cations Field Engineer, demonstrates
operation of Motorola Mobile FM 2-
way Receiver-Transmilter units, Models
FMTRu-30D, FMAR-13-V and FMRU-
16-V.

BUILT T0 STAND
THE GAFF!

Greenohms — those green-colored |
Clarostat power resistors found in
most builtHo-last assemblies today
—are built to stand the gaff. Just
install them—and forget them. They
won'’t let you down.

%

5 to 200 watts fixed: 10 to 200 watts
adjustable. Widest choice of re-
sistance values. Mounting brackets.
Adjustable slider bands.

*

Use the same tried-and - proven
power resistors as do builders of
finest radio-electronic equipment!
Why settle for less when it costs no
more!

|Sonora Model WDU-233 — 3-way
AC-DC-battery portable; 535-1620 KC;
built-in loop; synamic speaker; auto-
matic volume control. Approved by
Underwriters. Tube complement: one
1R5; one 1U4; one 1S5; one 3V4;

plus selenium rectifier. List $48.85.

W
ORDER GREENOHMS!

Your Clarostat jobber carries a representa-
tive stock for your convenience. Ask for the
latest Clarostat catalog—or write us.

HICKOK Volt-Ohm-Capacity-
Milliammeter

Model 209, with a low capacity, high
| frequency probe. It is designed for use
in measuring any voltage, capacitance
or resistance that may be encountered
in any radio receiver, without any
danger of damaging meter from over-
\load. Very light loading of D.C. cir

cuits under test is due to isolating
resistor in probe. It has a 9” meter

CLAROSTAT MEG. CO., Inc. - 283-7 N. 6 St., Brookfym, N.Y. |
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AEROVOX

@ Jiffy replacements mean more service

calls . . ., more iobs daily . . . more dough

in your fill,

It's all done with the AEROVOX-originated
cleat-mounting jiffy-installed AEROVOX
Type PRVC. This idea saved the day for
many an overworked serviceman during
the war, And it’s been plenty copied!

So remember, where hole-mounting re-
placements are in order, use the Type
PRVC. Just remove cleat, Slip leads
through hole. Replace cleat. Tighten
screw. Make connections.

Ii's as simple as all that! Your AEROVOX
distributor stocks them! Ask for AERO-
VOX Type PRVCs, FIRST!

 [FOR RADIO-ELECTRONIC AND 7

[INDUSTRIAL APPLICATIONS -
AEROVOX CORP.,NEW BEDFORD,MASS., U.S.A,

Export: 13 E. 40th St., New York 16, N.Y. « Cable: ‘ARLAB’
n Canada: AEROVOX CANADA LTD., Hamilton, Oat.
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with a long scale for easy reading.

This meter measures D.C. voliages
across A.V.C. discriminator and limit
circuits (D.C. circuit rejects all A.C.
voltages). Polarity reversing switch
permits use on D.C. without changing
lead connections. It measures resist-
ance accurately from .1 ohm to 10,000
megohms. Measures any capacitance
such as electrolytics, mica, paper, vari-
able air condensers, trimmer conden-
sers, etc. Measures A F., L.F. and R.FF.
voltage from 30 cycles to 300 mega-
cycles. Makes any D.C. current meas-
urement required, including plate
current, cathode current, or power sup-
ply drain. The power supply required
is 105-125 volts, 50-70 cycles A.C.; its
power consumption is 20 watts at 115
volts.

Technical Characteristics: Scales—
Volts Mils: 0-3, 0-12; 0-3 Volts: A.C.
only; Ohms: 0-10,000-Inf.; Capacity:
MMT - 0-1000-Inf.; MF - 0-10-Inf.

Ranges—Volts: A.C. or D.C. &
Mils., D.C.: 0-3, 12, 30, 120, 300, 1200;
Capacity: 1-10,000 MMF in 2 ranges;
1-1000 BF in 5 ranges; Ind: 50 Mh-
100 Henries (Use conversion chart) ;
Ohm: 1/10 to 10,000 megohms in 8
ranges.

Input Impedance—Volts A.C.: 12
megohms shunted by 6 mmf.; Volts
D.C.: 15 megohms.

Tube Complement—2 6X5GT A.C.
Rectifiers; 1 6SJ7 Cathode Follower ;
1 6SN7GT Vacuum Tube Voltmeter ;
1 OD 3/vR 150 Voltage Regulator; 1
9006.

Instrument and meter are fully man-
ufactured by the Hickok Electrical
Instrument Co., 102533 Dupont Ave-
nue, Cleveland 8 Ohio.

Voltmeter Aids Audio
Frequency Testing

The new Audio Voltmeter (RCA
Type WV-73A) announced by the
RCA Engineering Products Depart-
ment is applicable for testing radio re-
ceivers and sound systems and is used
to measure gain and noise level in
power amplifiers and ripples voltages in
power supplies. The meter is also used
to locate sources of frequency distor-
tion and faulty amplifier components in
receivers, phonographs, and public ad-

[see page 5+)
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~ WORLD'S FINEST
2 AND FASTEST SELLING

e

eﬂi‘:",.";
Here’s Your Newest Frofit Builder!
A striking, three-dimensional display which
catches the eye of every customer. It’s
completely assembled, reacy to place on
your counter and bring in ea:y, extra sales.
You pay only for the four fast moving mod-
els mounted. The display isself is FREE!

1

PROFIT BUILDER

LIST $22.00
Each of these models is emgineered
and equipped to fit every car!

[
THE WARD PRODUCTS CORPORATION * 1523 E. 45th STREET, CLEVELAND 3, OHIO

EXPORT DEPARTMENT: C. O. BRANDES, MGR., 4900° EUCLID AVENUE, CLEVELAND 3, OHIO
IN CANADA: ATLAS RADIO ZORP., 560 KING STREET, WEST, TORONTO, ONTA_RIO, CANADA

Y E 3 i
o
i

o o e [
4 . N\ Y N
o i

In addition, th_es&'gl-é“c;rﬁing Amberyl han-
dles are break-proof...fit the hand correctly
...grip firmly...do each job requiring the
use of a screw driver better, faster, easier!
Write for catalog.

CANADIAN W

560 KING STREET W

G

There are I73 types of
Vaco screw drivers. Type shown
is especially suited for electrical
3|7 : maintenance work.
'O‘NTARlo ST
CHICAGO 1,11,

AREHOUSE:
EST + TORONTO 2.

oONT.

NeoRy 1 .
Every Ward model has been tested and ap-
proved by car and radio set manufacturers
—your proof of quality inside and out.

=
e
—tll
el
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Astatic Appoints Merit Appoints

Merit Coil & Transformer Corp, |
Chicago, announces the appointment
as assistant sales manager of A. “Bud” |
Fields. He will act as general assistant |
to John I. Crocket, Jr., sales manager. |

W. ]. Doyle, sales manager, Manu-
facturers’ Division, The Astatic Cor-
poration, Conneaut, Ohio, announces
the appointment of Perry Saftler, 53

Park Place, N.Y.C., as representative
in the Metropolitan area.

LIVE
BRILLIANT

DISTRIBUTORS enjoy selling
them because they make friends
and build business. The VERI-
FIED GUARANTEE back of the
distributor enables him to im-
mediately replace any defective
with a new one...-.

speakex
saving time and money for the

RADIO SERVICE MAN.
2233 UNIVERSITY AVENUE

WRIGHT, |Nc-,St Puu|4 anesotu
SENSATIONAL S]E:LL]E:RSI

LAKE
AMPLIFYING SYSTEMS

w Excellently de-
signed, compact
§ amplifiers, ideal
for students,
professional en-
tertainers,
homes, factories,
schools, ete
| Perfect for
voice, musical in-
struments, pick-
¢ ups and contact
microphones;
clear, rich tone;
i heavy plywood
tn luxurious
leatherette-cov-

LAKE DELUXE CHANGER
Revolutionizes the Industry!
An Excellent Seller!

11 Outstanding Features:

ered, stream- s 5
lined  portable @ Positive Intermix ® Completely Jam-
Tt ® Service Adjustments proof
. Eliminated ® Records Gently Low-
As listed below: ® Minimizes Record ered on Spindle—not
. Wear dropped
No. - Watts - Inputs - List - Your Cost | @ Single Knob Control @ Automatic  Shut-off
Al6 ... 16 . 4 ... 811000 ... $62.50 ® Plays All Records on last record
AlIS ... 15 .. 3. 97.50 . 5286 [} Pic(l;-uph arm mayII be grgsped at any time
AlZ 122 8750 . 45.00 :Slus'(m::'ger will not be thrown out of
AS .. 8 .3 .. 8750 .. 45.00 © Resonance-free ball bearing tone arm
A6 .. 6. 2 75.00 4410 g Ecsn|y opert:iseci:’—q:ny \;Ihlld can do it
. a d . imens )
AS 5. 2. 600 .. 2% | b D i x $28 13
— - e — o. 116A4. .. . YOUR NET.. -
Hawaiian Eleciric Guitar

— Beautiful black plastic,
trimmed with chrome. 3”$29 40
scale, 4%2 octaves of playing
range. List—3%50. Your Cost—

SERVICEMEN and RETAILERS
Write today for our new, Illusirated 16-page
catalog NR-116. I’s free. Get on our mailing
list! Write for our special catalog on micro-
phones, amplifiers and sound equipment.

Lake Radio Sales Co.

Dept. E
615 W. Randolph Street §
Chicago 6, lIl.
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EXHIBITORS
[from page 29]
Company Booth Number
(See Plan)
Electronic Engineering Co. . 62
Electronic Laboratories, Inc. .... 36
Electro Products I.aboratories 81
Electro-Voice, Inc. ............. 15
Electrovox Cowmpany, Inc. 122
The Erwood Company ......... 103

FFederal Telephone & Radio Corp..133

IFreed Transformer Corp. .......113
General Cement Mfg. Co. ....... 96
General Electric Company ...... 8
General Industries Company 110
General Transformer Corp. . 63
Guardian Electric Mfg. Co. ..... 31
The Halldorson Company ....... 37
The Hallicrafters Company ...... 36
Hammarlund Manufacturing Co. . 90
Hardwick, Hindle, Inc. ....... .. 36

Hickok Electrical Instrument Co..142
Hytron Radio & Electronics .... 91
Indiana Steel Products Co. ..... 38
Industrial Condenser Corp. ..... 141
Insuline Corp. of America ...... 114

International Resistance Company 83A
Jackson Electrical Instrument Co. 98

Jackson Industries, Inc. ......... 156
J-B-T Instruments, Inc. ........ 5
Jensen Manufacturing Co. ...... 44
I J. F. D. Manufacturing Co. .....117
E. F. Johnson Company ........ 73
Kenyvon Transformer Corp., Inc. . 6
Kings Electronics Company ..... 94
. Lectrohm, Incorporated .... 132

Lenz Electric Manufacturing Co 104
P. R. Mallory & Company ...... 106
Marion Electrical Instr. Co.
John Meck Industries, Inc. ...... 133

Meissner Manufacturing Co. . 93
| Merit Coil & Transformer Corp. . 52
James Millen Mfg. Co,, Inc. . 33
Milwaukee Stamping Company..136A
National Company, Inc. ......... 70
National Union Radio Corp. .... 10

Newcomb Audio Products Co. ... 7

Ohmite Manufacturing Co. 74
Operadio Manufacturing Co. ....139
Oxford Radio Corporation ...... 59
Panoramic Radio Corp. .........115
Park Metalware Co., Inc. ..... 1136
Par-Metal Products Corp. . 24
Permo, Incorporated ........... 41
| Philmore Manufacturing Co. 119
Pioneer Electric & Res. ........ 9
Potter & Brumfield Mfg. Co. .... 53
Precision Apparatus Co., Inc. ...152
Premax Products Dijvision ...... 18
Presto Recording Corp. ......... 23
Price Electric Corporation ...... 145
Pyramid Electric Company ..... 157
Quam-Nichols Company ........ ‘140
Racon Electric Company, Inc, ....158
Rad-El-Co Manufacturing Co. ..87A
Radiart Corporation ............ 79
Radio City Products Co., Inc. ... 35
Radio Corporation of America . 135'\
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The Radio Craftsmen, Inc. ...... 25

[
The Rauland Corporation ....... 83 |
Raytheon Manufacturing Co. .... 99 '
The Recordisc Corporation . ..... 27
Recoton Corporation ........... 26 1
Reiner Electronics Co., Inc. ..... 35 |
Rek-O-Kut Company ........... 55
John F. Rider, Publisher, Inc. ...120 |
Howard W. Sams & Co,, Inc. ... 31
Sangamo Electric Company ..... 2
Walter L. Schott Company ..... 71 |
Shur-Antenna-Mount, Inc. ...... 42
Shure Brothers ................ 87 |
McMurdo Silver Company ...... 138 |
Simpson Electric Company ...... 149 |
Mark Simpson Mfg. Co,, Inc. .... 46

SNC Manufacturing Co., Inc. ... 72 |

Snyder Manufacturing Company . 66 THAT PLEASES YOUR CUSTOMERS

Sola Electric Company .......... 30 | Model RX Smooth
Solar Manufacturing Corp. ...... 92 ‘ Power Motor
SgzziialXPr]el(zl:zﬁfilc(t:ﬁlrli?:;n%o: ) lgi | You’ll make better friends “f)f These same high qualities chfarac-
Spirling Products Company .. ... 159 your customers when you equip terizeall Smooth Po S e
Sprague Products Company ..... 89 S i e E S Lol (GG, mdum‘.’g recor,dmg. - and
Standazd TEis Gibicr Corp. .... 88 | Industries Smooth Power assemblies and combination record-
Stroniberg-Carlson Company ....108 Afctart. c.hanger ey i S
Supreme Instruments Corp. ... .. 102 | ’rhat’sbecauseofﬂnegerform- S ey cox:;pan-
Sylvania Electric Products ...... 50 i fro.m ey e e e il iy
Talk-A-Phone Company ........ 151 tancous pick-up to t}.1e o HOtZ
Technical Appliance Corp. ... .... 19 C.onSt"fmt speed, quietness lal? THE GENERAL
Telex, Incorporated ............ 131 | v‘.bratlon-fr.ee operation resu .t m
Thordarson Electric Co. ........ 126 AT, RIS B0 ot INDUSTR'ES co.
Trimm, Incorporated ............ 100
Triplett Electrical Instrument Co..121 I Dept. M S . Elyria, Ohio
Tung-Sol Lamp Works, Inc. ....107 |
The Turner Company .......... 49 | - -
United Transformer Corp. ...... 1 ¢ ’ ’
University Loudspeakers ........ 16 | # 0”/[( %'&”/y /0‘,” 7/;//
Utah Radio Products Div. ... .. .. 97 | .
Vaco Products Company ........ 82
Vertrod Cor])oration1 ; y ......... 69 | BELL BA N D = M A s T E R
Ward Leonard Electric Co. ...... 127 i
Ward Products Corporation ... .. 80 ]o -watt Phono E P. A. Un“
Waterman Products Company . ... 101 | i g i, : N 3 ‘__’a
Webster-Chicago Corporation ....155 ! ; ‘i".'f-:
Webster Electric Company ... ... 137 ‘ - ~ 3
Westinghouse Electric Corp. .... 17 RSt AMP[/A;\
Weston Electrical Instrument Corp. 54 |
Wirt Company . ................ 146 |
Workshop Associates, Inc. ...... 41A ',I

i

— 1
| !
Golf in Chicago ) e r ]
According to Kenneth C. Prince, | o

executive secretary, Association of ®, fc,. \V\«I'
Electronic Parts & Equipment Manu- | ~“I‘.J£NT5§-\'E'.:——§' MODEL PA-3710-P

| - S o o o o = i - o

facturers, there will be two Inter-
Association Golf Tournaments in the

. X For carrying ease, simple operation, and top-flight
Chicago area this vear. EP & EM SONENENEINS SECHONICASE e

results, the low-cost Bell BAND-MASTER is highly

-eservati . : © 10-Watt Amplifier lar with “pros” and amateurs alike. Sets u
ims. lmade t ltese; ) at;m]]? (f01 Ezihe i | 210" Heavy-Duty Speakers fgf;naxy fv(:r full gound coverage—speech, recordings?,
rlalpent 0 S at . gewood o Self-Contained 12” Phono Unit musical instruments—in any medium-sized audito-
Valley Country Club on Friday, June ® 3 Inputs—Phono, Mike, rium. Beam power output tubes and inverse feedback
20th, and the second to be held at lnstrumentz Vol : circuit achieve true, cllear torlnle.l Boosft your sales ang

Elmhurst Countrv Clul Fridav @ Controls—2 Volume; 1 Tone profits with the complete Bell line of permanent an
y oufp HP Ol gy ® 1 Crystal “Mike"” with Stand portable sound systems. Ask your nearby Bell dis-

o All Cables, Plugs, Connectors tributor for details.

be sponsored by EP & EM, the Chi-
cago Chapter of National Electronic
Distributors Association and the Chi-
cago Chapter of “The Representatives”
of Radio Parts Manufacturers, Inc.

BELL SOUND SYSTEMS, INC.

1202 ESSEX AVENUE COLUMBUS 3, OHIO

August 29th. These tournaments will ‘
|
|
’ Export Office: 4900 Euclid Ave., Cleveland 3, Ohio
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ACCURATELY TESTS
ALL F.M. CIRGUITS

Model 406 Electronic Volt-Ohmmeter |
We invite comparison of this instrument
with any at any price for appearance, rug- I
gedness, accuracy, stabil-
I ity. 0-1 to 1,000 volts
$ 50 U.H.F, A.C, D.C, |
0-1,060 megohms, Pen-
I type dual-diode A.C. |
From Jobber probe. No extras to buy.

Send for details or order
today.

I CLIPPARD INSTRUMENT LAB., ING.
| 1129 Bank St., Dept. 6, Cincinnati 14, Ohio

1 or F.0.B. Cinti.

Electric Heating Element

FLUX

Repair burned out electrlc elements of coffee urns, elec-
tric stoves, flat irons, toasters, and other electrical ap-
pliances. Simply apply Christy Electric lHeating Ele-
ment Flux to the break, turn on the current and
PRESTO the job is done and your appliance is rcady
again for years of satisfactory service. Generous size
package (enough to repair 50 elements) sent postpaid
for only $1.00.

ELECTRICAL APPLIANCE REPAIR PARTS

Renual Iron element. Guar. 1 year. Package of 6 ..$3.12
Toaster element forms, Clear Mica. Fits most
toasters. 10 for .........c..... 00 iuues

220 oL A AN T A == 77
Hot Plate bricks 53" diameter. 6 for ...... .. 1.62
Appliance cord. Rubber covered. 20 ft. $1.00;

TOORTE SR ot el Lepolmws efetell oo v .. 4.50
Electricians Drill Bits. 124”7, 3", 12”7, 3.
Complete Set ........ ....ccv0non- o -4: 6815
Ribbon element heating wire. Std.. size 100 ft. .. .75
Percolator elements, Universal. Flat type. 1 yr.
guar. 2 for ........ ™
Element cement. Withstand 3000° F. 1 1b pkg.
$1.00. 5 1b. pkg.
Lead wire. Ashestos covered heater heok-up wire.
10/ ft o e - SHenel e oieielne o e e oo o 1.00
Iron Cord Sets with complete plug attachments.
YOV FOR apgucma oicine - gz o ol oo e R R - qmE el Pt
Carbon brush set.  Assorted. 104 brushes. 13
Springs.  Complete set ... ......... ...... .00
Kerosene to [Electric lamp eonversion adapters.
5 for Only :m..4Z2e .. ... 0. .o6me

Nickle Electroplating K't.
L R s
Electric Secissor Sharpener.
Complete ........ 500dJa000000 ¢
lere is your opportunity to save on repa‘ring your own
appliances and to earn extra money repairing appliances
for friends and ne'ghbors.

Will handle all size.

Christy Supply Company
Dept. T-654

2835 N. Central Ave. ‘Chicago 34, 1L,

54

|
|
|

PRODUCTS
[from page 51)

dress systems.

The new audio voltmeter includes an
mput circuit with low capacity and
high resistance which makes it particu-
larly suitable for measuring voltages in
high-impedance circuits. This makes it
possible for the electronic meter to
measure the response of audio fre-
quency power amplifiers and loud-
speakers without disttirbing their fre-
quency characteristics. The range of
the meter is 20 cycles to 20 kilocycles.

The main components of the RCA
WV-73A consist of a precision attenua-
tor, a three-stage high-gain stabilized
amplifier, a balanced diode rectifier, a
special d-c microammeter, and a regu-
lated power supply.

The voltage to be measured is fed
to the attenuator through a shielded
cable attached to a jack on the front

panel. The attennator consists of an
cleven position switch connected to
non-inductive  resistors, arranged in

such an order that consecutive switch-
ing ranges overlap by 10 decibels. The
meter can measure one one-thousandth
of a volt, to one thousand volts.

From the attenuator, the voltage is
fed to the high-gain amplifier, which
emplovs a conventional feedhack cir-
cuit to obtain stabilization and sharply
reduces the input capacity of the first
tube. Output voltages from this am-
plifier are fed to a balanced diode reci-
fier in order to produce d-c for energiz-
ing the meter.

The high-level rectifier is designed to
produce an output voltage that is pro-
portional to the average value of the
full wave, thereby giving a meter read-
ing that agrees very closely with an
RMS meter for all usual distorted
wave-forms. Because a balanced diode
rectifier is used, the meter indicates the
true value of both halves of the wave,
avoiding the polarity or “turn-over”
error of half-wave circuits.

Other applications of the new RCA
Audio Voltmeter include: use as an
audio amplifier which gives high gain

with essentially perfect fidelity, and
whose sensitivity makes it especially
adaptable for use with microphones

having . low output; bridge measure-
ments which readily indicate the null
point at either high or low audio fre-
quencies; measurement of the output
of a phototube with sensitivity that will
indicate extremely slight variations in
light intensities to which the tube is
exposed; and measurement of currents
as low as one one-thousandth of an
ampere, or if an 0.1 megohm external
resistor can be used, currents as low as
0.0001 milliampere can be measured.

-ANTENNA-MOUNT, inc.

EASTERN DIVISION

SEA CLIFF, NEW YORK

—Wireless Phono Oscillator—

Transmits recordings from phono pickup or volce
from mike to radio without use of wires up to 500
ft. Neatly designed.

Complete kit less tubes.............. S
Above kit asscmbled and tested..... $1.40
Tuhes for ahove kit. 128A7 & 35Z5.. $1.49

IMMEDIATE DELIVERY
10% deposit on C.0.D. orders
Deaters write for quantity discounts
for Amplifiers and Oscillators

CONSTANT ELECTRIC
112 Cornelia St. Dept. S Brooklyn 21, N. Y.

SERVICE EXECUTIVE

I Major radio-television manu-
faeturer in Midwest is seeking
experienced service executive

| for home office to direct field

working with dis-

| engineers

tributors and dealers. Applica- |

treated confidence.

State qualifications fully in

letter t0: Box 57, Radio Ser-

1 vice Dealer, 342 Madison Ave.,
New York 17, N. Y.

tions in
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teal Aine
The World's Loudest
Loudspeaker

Air-column speakers are something
really new in sound. The idea is so
new that it may take a little thinking
to grasp it, but it's really quite simple.

A diaphragm driver is actually a pis-
ton air compressor of variable speed.
Its low efficiency is suitable for in-
door use, but to cover large outdoor
areas higher efficiency is required.

The logical means is an ordinary air
compressor. We couldn’t use this sim-
ple method of generating audio power
until VOCAL-AIRE driver units were
developed. In this system, steady air
pressure is modulated by the Voice
Valve just as your larynx modulates
your breath to produce speech. Since
generation of air pressure is not the
function of thé driver unit we don't
need tremendous 500-watt amplifiers.

The compressed air supply comes from
a motor or gas-engine unit or from
any other available source. For port-
able use, the gas-engine compressor
also supplies the 110-volt A.C. for the
amplifier.

A special amplifier has been
designed to match the VOCAL-
AIRE driver unit. The impedance
of the driver varies with the
frequency of the signal and the
VOCAL-AIRE amplifier matches
this condition to achieve peak
efliciency.

The coverage of these speak-
ers may be hard to accept —
but two drivers, each driving
a pair of horns, cover the Yale
Bowl which is 900’ long, 500
wide and seats 75,000 persons.
Two 20-watt amplifiers in cascade
are all that is needed, one amplifier
for each driver unit.

The compressor can be switched on
and off remotely, from mike or am-
plifier .. . or a switch at the mike
may be used to control plate voltage
for stand-by.

Servicemen: If you haven’t read up
on air column speakers, we'll be
glad to send you literature describing
our system and it you have occasion
fo service our equipment, a request
on your business stationery will bring
You a free copy of our Service Manual.

Voeal Aike sound

Systems are made by

DILKS, Inc,

NORWALK, CONN.
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Checks Phono
Turntable Speed

The Universal Stroboscope is once
more available to radio service men
and recording technicians, at its pre-
war cost of twenty-five cents each. It
is a hard cardboard disc 6” in diameter
which is imprinted with four circles of
black and white spaces, each circle
carefully calculated to measure a par- |
ticular light and turntable combination. |
It checks standard speed phonograph |
turntables (78 RPM) and transcrip- |

| tion turntables (331/3 RPM) under

either 25, 50, or 60 cycle light.

This disc is placed on the turntable |
in the same manner as a record. By |
viewing the circle which corresponds
with the recommended speed of the
turntable and the known source of
light, you can see at a glance whether
or not there is any variation from the
correct speed. At the proper number
of revolutions per minute the black
and white spaces of this particular
circle will provide the illusion of not
moving at all. Ti the turntable speed
is too fast the black and white spaces
will appear to be moving in the direc-
tion that the turntable is rotating. If
the turntable speed is slow the spaces
will appear to move in the reverse
direction.

Because a recording’s quality is only
as good®as the speed regulation of the |
cquipment upon which it is recorded
and reproduced, radio service men and
recordists find this Stroboscope invalu-
able in checking turntable speeds to
assure true quality in pitch and tempo.
TFFor example, with this handy indicator |
a radio serviceman on a home call
can readily determine if a turntable
motor is on the wrong cvcle and can
easily demonstrate the trouble to the |
customer. In addition to its phono- |

graph use, the Universal recommends

it for laboratory and industrial appli-
cations as well as in schools and col- ’
leges for educational purposes. The
Universal Microphone Co. of Ingle-
wood, California, distributes this prod- |

| uct.

“"RSD” publishes more authentic
articles on new servicing methods
and new test equipment than other
magazines. Trouble shooting is made
easier — time is saved — more jobs
can be done at greater profit.

Merchandising guidance is given
to Service Dealers—from the l-man
shop owner to the biggest establish-
ment. It's important to know how
other successful Service Dealers
conduct their business.

Every issue of "RSD" carries Serv-
ice Data on the popular new radio
receivers now being manufactured.
These Data Sheets fit into standard
manuals-—should be kept until new
manuals are available—every tech-
nician wants this servicel

"RSD"” carries more advertising
from more manufacturers catering
to Service Dealers. Subscribe to
"RSD" today.

USE THIS COUPON, RETURN
IT WITH YOUR MONEY-ORDER

issues $2—24 in US.A &
Canada. Elsewhere $3 per year.

|
RADIO SERVICE DEALER l
342 Madison Ave., New York 17, N.Y. :

Gentlemen: Send the next
issues of RADIO SERVICE DEALER for .
[}
which $......... is enclosed. I
|

issues S$3

City ...

Position or Title




AT THE RADIO SHOW!

HOTEL STEVENS, CHICAGO
MAY 13th to 16th, INCLUSIVE

Bogen

COMMUNO-PHONES
AMPLIFIERS - SYSTEMS
and ACCESSORIES

The latest BOGEN equip-
ment will be on exhibit at
the show. Stop at Booth
#£40 and see what's new
in this famous line of inter-
communication and ampli-
fier equipment. Our en-
gineers will be on hand to
answer all questions

:

Type A Communo- Type L Communo-
phones are designed phones ofter exclusive
formoximum economy. features and flexibility.

THE SVANDARD OF PERFORMANCE
IR IEERE
QY [ T

sias T '; ?"’ surasal
it T Eg”
S iisisisataans ?
'Hj}c ur“ﬁ i %E )

i

o
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b

Bogen Sound Systoms

David Bogen CO.INC.

663 BROADWAY, NEW YORK 12, N. Y.

SOUND SYSTEMS o AMPLIFIERS o ELECTRONIC EQUIPMENT

ER UP ANY CAR RADIO

With the new “TWIN BALL AERIAL EXTEN-
TION” improves Radio reception as much as add-
ing another tube. Makea a 6 tube car radio wurk
like a 6 tube or your money refunded. GET MORE
STATIONS. LESS HISS AND NOISE on distant
stations. Money back if not satisfied. TRY IT.
Only $2.00 Post Paid or will send C.0.D.

Depl. 12, A. K. RADIO ELECTRIC, Worthington, Minn.
Cost Dealers $1.00. Jobbers Write,

ATTENTION — SERVICE MEN!
STATIC SUPPRESSORS — AUTOMOTIVE TYPE
10-Ohms — Angle types—1 C A #349 B— .08 ea.
Min. order $5.00

Mail orders filled postpaid anywhere in the
U.S.A. — while they last. Send money order
for prompt shipment. Regular billing vs P.O.
to rated accounts.

NORTHWEST PROCUREMENT & SALES
107 N. W, Couch St. Portland 9, Oregon

Aerovox Corporation .........ccceieneen, 50
Air King Preducts Co., Inc. ..o 13
A. K. Radio Electric .....ccocoooiiniiinie 56
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—FRANCHISES OPEN—
for Experienced
TELEVISION SERVICE MEN

Manufacturer of nationally distributed tele-
vision kit wishes to line up service centers
in various television areas. Applicants must
have extensive television service experience
and suitable equipment for lining up tele-
vision receivers. Those selected will receive
servicing franchise and will be advertised
as a service center for servicing this kit.

TRANSVISION, INC.

Dept. SD, 385 North Ave., New Rochelle, N. Y.

EXPERIENCED
FIELD ENGINEERS

wanted for general edueational
work with radio and television
distributors and dealers.

Men selected will be assigned
to distributor-dealer headquar-
ters points on conclusion of
training course in manufactur-

’s headquarters plant. Appli-
cations treated in confidence.
Write to: Box 83, Radio Ser-
vice Dealer. 342 Madison Ave.,
New York 17, N. Y.

3 RADIO
RULE
LOG I Radiomen,
Draftsmen,
RADID RULE Engineers

a2 6 in. Radio
Symbol Ruler. Insert pencil or pen in desired
symbol. Accurate symbols. $1.00 Quick Delivery.
Send cash, check or M. O. today!

COLETTE PRODUCTS, 413 Fox Bidg., Detroit 1, Mich.

SERVICE MEN!

o RCA Radiotron e Sylvania [New Astatic QT-J
s Tungsol o Raytheon Nylon Crystais
Tubes, Parts & Test Equipmentl __ $5-24-ea.

Write for our latest bulletin, Dept. D1

104 MAIN STREET. POUGHKEEPSIE N. Y
The Square Deal Supply House

S.5.3.

*’Servicing by Signal Substitution®’
Learn about this modern dynamic approach
to radio servicing with ONLY BASIC TEST
EQUIPMENT.

.Fully described in a 120 page book
available from your Precision Distributor or
factory ot 35¢.

. Schools are invited to inquire regarding
quanmy orders from our Educational Division.

PRECISION

APPARATUS COMPANY INC.
ELMHURSY 3, N. Y.

Manufacturers of Fine Test Equipment
RADIO ¢ TELEVISION » ELECTRICAL * LABORATORY

RADIO SERVICE DEALER + APRIL, 1947



THORDARSON

THE OLDEST MANUFACTURER OF QUALITY
TRANSFORMER EQUIPMENT IN THE UNITED STATES

For well over fifty years Thordarson has been turning out the finest in amateur

and industrial transformer equipment. Founded in 1895 by Chester Thordarson,
designer of the first amateur transmitting transformer, this company has pio-
neered many new developments, including the superior coil and core materials
now used in its entire line. Describing quality transformers for every ham
requirement, the Thordarson catalog is still regarded as the “bible” of the
radio amateur.

In the industrial field, Thordarson was. first to
design and build transformers for specific ap-
plications. To this day, when there is a question
of correct transformer design, Thordarson is
usually consulted first. Thordarson Amplifiers, a
logical outgrowth of this vast transformer manu-
facturing experience, are regarded by experts
as the finest in present-day sound equipment.

In the future, as in the past, Thordarson Trans-
formers and Amplifiers will continue to be manu-
factured to the same high standards which have
distinguished their production from the begin-
ning. When you specify Thordarson you will
always be sure of obtaining a product which is
as perfect as a half century of electronic many-
facturing experience can make it.
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Thordarson Transformers and
Amplitiers are designed for
every electtonic application
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1% World's Best-Known
ELECTRON TUBES

foc rasro ond
felevision receivers
for transmitting and

COMPONENT PARTS

PRECISION TEST EQUIPMENT

See us at the

Chicago Parts Show

PACKAGE SOUND LINE

Stevens Hotel, May 13-16
Room 9,3rd floor, and Reception Suite

TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

HARRISON. N. J.




