


MALLORY
Tips on

Reelaiming

High Leakage

Radio Service :
Short Cuts Electrolytlc

CAPACITORS

Where high leakage wet or dry electrolytic capacitors are encoun-
tered, many of them may be re-aged and put back into service.

The simple method described below requires little equipment and
will prove useful in reclaiming such units where possible.

Necessary Equipment
1 . N CIRCUIT
— a rectifier power supply capable of delivering up
to 500 volts DC at 100 milliamperes. 10000 GHMS —L__>
y CAPACITOR + (10 WATT) /Q
13 . . UNDER — TO POWER
& any convenient means for varying the output TEST ~T— ol SR
voltage of the power supply to match the rated Qﬂ MEITER - ourPuT voLTAGE)
b
voltage of the condenser to be re-aged. = T -
6 ) 0-50 MILLIAMPERES
3_a 10,000 ohm 10 watt resistor.
OPERATION
4 _ 40 t0500 voltmeter. _ .
1 Adjust power supply to read DC operating voltage
5 —a 0 to 50 milliammeter. of condenser plus 10 vollis.
2 Remove capacitor alter milliammeter has read 2
P. R. MALLORY & CO,., Ine. milliamperes or less for 15 minutes.
INDIANAPOLIS 6 INDIANA

MYE TECHNICAL MANUAL : PR MALLORY & CO. Inc

— 108 pages of conmplete data on
capacitlors, noise suppression, re-
ceiving tubes, loud speakers,
vibrators, phono-radios, auto-
matic tuning and other valuable
information. Available from your
Mallory distribuntor... Price, $2.00.

4TH EDITION RADIO SER-
VICE ENCYCLOPEDIA . . .
Complete information on repair-
ing any make or model of re-
ceiver. Cirenit references, original
part numbers and recommended
replacements. Avuilable from
your Mallory distributor ...
Price, 95 cents.




History of Convmunications Number Five of a Series
NIGHT COMMUNICATIONS ON THE HIGH SEAS

In those early days when our Navy was first organized night communica-
tion was made by lantern from the masthead. This was the only com-
munication between ships at sea during through which many times news
from home was transmitted.

Today, through the use of Universal Microphones and voice communica-
tion components, vital communications of War are speedily transmitted
equally as well from small sea-craft and battle cruiser to home port.

Many new types of Universal microphones shall be developed from the
: 7 experience obtained from the production of military units, for the private
MODEL 7-30-§ . citizens in the marine pleasure-craft in the days after Victory is ours.

L st o 13 < Model T-30-5, illustrated at left, is but one
of several military type microphones now avail-
able to priority users through local radio jobbers.

UNIVERSAL MICROPHONE COMPANY(
INGLEWOOD, CALIFORNIA

FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO 11, CALIFORNIA - CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANAPA
July, 1944 1
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A\ My sy anct TODAY

A The Army-Navy Production Award

for outstanding achievement in producing vitally im-
portant materiyls essential to the war effort will be an
added incentive'to the management and employees of

WARD PROCUCTS CORPORATION to keep producing more
and better equipment far the men who are doing the
fighting. While yesterday wARD Antennas were acces-
sories for pleasure, today they are implements of War.

Radio Service Dealer




® Completely portable all-around
utility instrument, ideally suited for
reliable service work. Large meter cali-
brated to reduce the error possibility
in readings makes the G-E unimeter a
popular one with servicemen.

Other General Electric units avail-
able for testing electronic circuits and
component parts are: audio oscillators,
oscilloscopes, condenser resistance
bridges, signal generators and other
utility test instruments.

For complete details about the new
General Electric line of SERVICE TEST-
ING EQUIPMENT, please fill out the
coupon below. . . .

FREE
CATALOG

ELECTRONICS
DEPARTMENT
GENERAL ELECTRIC CO.
Schenectady, N. Y.

Please send, without obligation to
me, the General Eleciric Testing In-
strument Catalog, p-g(loose-leaf), for
my information and files.

Name.
Comp
Address

GENERAL @ ELECTRIC/

o Lu-U8
Electronic Measuring Insfrumenfs!
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Astounding Radio-Appliance Potential

HE MILWAUKEE JOUR-

NAL’s 1944 survey of condi-
ditions obtaining in that typical,
thriving American community are
worth noting by Service Dealers
who can use the figures to guide
them in their present and postwar
planning,

Milwaukee has 226,000 homes,
urban and surburban combined. A
Service Dealer knowing his com-
munity’s size can use proportional
ratios to determine his own par-
ticular sales and service potential.
To illustrate, if 109, or 22,600 Mil-
waukee families want fishing
tackle, it is safe to assume that in
a town of 2,000 population, 10%
or 200 families will also want
tackle. Let Milwaukee guide you.

Quoting from the survey: 27.5%
(or 62,168) Milwaukee homes have
radios needing repair or replace-
ment; 19.5% (or 44,000) homes
have vacuum cleaners needing re-

ON JUNE 19th the OPA amended
and “clarified” gasoline Ration Or-
der 5C with the statement, “Pre-
ferred mileage may not be granted
for the repair of radio receiving
sets unless the sets are used by or
on behalf of a government or gov-
ernment agency for inter-com-
munication or for monitoring
broadcasts.”

At first reading of this RO
amendment we got the impression
that Service Dealers were now
only to b allowed “A” gasoline
rations. We communicated with
Mr. Quentin W. Regestein, OPA
Washington, D. C., who stated
that such an interpretation was in-
correct. Mr. Regestein further ex-
plained that “preferred mileage”
means “C” rations, for which only
a few Service Dealers will qualify.
However, the OPA authority de-
clared that Service Dealers may
apply for and obtain “B” rations
under the new amendment as it is
recognized by OPA that the main-

pair or replacement; and the fig-
ures for other applicances are:
washing machines, 40,000 homes;
cooking ranges, 21,250 homes;
electric irons 'and toasters, each
about 20,000 homes; refrigerators,
18,000 homes and electric mixers,
10,400 homes.

As 31.7% (71,600) Milwaukee
homes want a quick-freeze unit;
44.29% want automatic washers and
35% want electric ironers, it is ap-
parent that prospects for this coun-
try’s radio and electrical appliance
sérvice dealers are exceedingly
bright. It’s a great, profitable busi-
to be in. So, repair to the hilt now,
keep customers happy by treating
them fairly, put profits into War
Bonds and be prepared for the
fast-approaching V-Day and the
time when radios and appliances
will again be delivered to dealers
and consumers eagerly awaiting
them.

“B> Gas Rations For Servicers Now Okeh!

tenance and repair of home radio
sets is a valuable adjunct to the
war effort.

Service Dealers in the Eastern
part of the country are now eligi-
ble for sufficient “B” coupons to
allow them '325 miles of occupa-
tional driving per month. Service
Dealers in the Midwest section are
entitled to 475 miles of occupa-
tional driving monthly and Service
Dealers located out West may
have 400 miles of occupational
driving monthly.

Many Ration Boards, confused
by the original Ration Order, have
long refused Radio Service Dealers
supplemental “B” rations on the
grounds that repairing home
radios meant repairing ‘“‘entertain-
ment devices” which of course was
not the original intent of OPA.
Now, at long last, the entire issue
is clarified. Service Dealers, as we
have maintained from the outset

(Continued on page 32)
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Thanks to the Preferred-Type
Program of the Army and Navy

- HEN the radioman in a critical battle today needs
“ replacement tubes, he knows they’re ready to move
up to him . . . on the double!

But this fortunate situation doesn’t just “happen”;
actually, it is the result of careful planning.

Months before Pearl Harbor, the Joint Army-Navy
Committee on Vacuum Tubes recognized the desirability
of keeping the number of tube types in military equip-
ment at a minimum. A Joint Army/Navy PREFERRED
LIST OF TUBES was adopted, and military equipment was
designed around these tubes almost exclusively. This
forward-looking policy greatly simplified military tube
stocks, thus insuring speedy replacements wherever
they’re needed.

The Preferred Type idea works.

Today, it is saving lives . . . tomorrow it will bring
you greater profits. You'll have faster turnover if the
bulk of your tube business is in fewer types. Your order-
ing will be simpler, deliveries faster. You'll save book-
keeping costs, and your customers will be sure of better

July, 1944

tube performance . . . for quality is more uniform as a
result of longer manufacturing runs on fewer types.

You can count on RCA to keep plugging the Preferred
Type Program. It makes sense . . . for the Armed Forces
today, for your business tomorrow.

And speaking of tomorrow, remember, the Magic
Brain of all electronic equipment is a Tube . . . and the
fountain-head of modern tube development is RCA!

Tune in on RCA's “The Music
America Loves Best” every
Saturday, 7:30 P. M., E. W, T,
Blue Network. A



Paul V. Galvin (left), president aof the Galvin Manufacturing Company, Chicago,

hands the gavel over to Raymond C. Cosgrove, vice president and general man-

ager of the manufacturing division, The Crosley Corporation of Cincinnati.

Mr. Cosgrove was elected president of the Radio Manufacturers Association at
its Third War Production Conference in Chicago last June,

New Philco Television Link

John Ballantyne, president of the
P}lilco Corporation, Philadelphia, pre-
dicts that over the years television
should duplicate the remarkable record
of growth and progress of radio.

In line with its plans to participate
in and contribute to this growth, the
company has just opened a New York
to Philadelphia television relay trans-
mitter link.

Astatic Appeoints Cartwright

R. T. Shottenberg, Sales Manager, an-
nounces the appointment of J. M. Cart-
wright, 1276 Peabody Avenue, Memphis,
Tenn.,, as representative of The Astatic
Corporation, Youngstown, Ohio, :n the

States of Louisiana, Mississippi, Arkansas
and Western Tennessee. Mr. Cartwright,
long familiar with radio and sound prod-
ucts, will serve Astatic’s established cus-
tomers to good advantage in this territory
where he is so well and favorably known.

Radie Training Films Available

“Crystalg Go To War,” a training film
of Reeves Sound Laboratories, Inc., of
New York City, is the Kodaechrome
sound film which illustrates and nar-
rates the manner in which vital crystal
oscillators, supplied for Airborne Radio,
United. States Army Signals Corps, are
made.

It starts with an introduction abeut
the various types of quartz and their
original uses as ornaments, decorative
pieces and in jewelry, and then goes

on with a brief history of the discovery
of the piezoelectric property of the
quartz crystal and its development by
Dr. Cady, of Wesleyan University. It
then continues on with the perfection of
the rough quartz for manufacture: the
cutting, sawing, lapping and testing of
crystal oscillators.

The film is available on application
by technical organizations.

The film may be obtained by schools,
colleges or civic groups upon payment
only of transportation charges. Re-
tlonal Department of RCA Victor Di-
quests may be addressed to the Educa-
vision, Camden, N. J.

Crosley Appoints Distributor
for Portland, Ore.

Appointment of the Arthur L. Fields
Chevrolet Company of Portland, Oregon,
as distributor for The Crosley Corporation
in the Portland, Oregon, territory, was an-
nounced by J. H. Rasmussen, commercial
manager of The Crosley Corporation.

Arthur M. Fields

For the past twenty-seven years, Arthur
L. Fields has been at the head of this
company which has been operated as a
partnership. The company occupies a mod-
ern two-story concrete building at 107
S.E. Grand Avenue in Portland, where all
possible facilities in both service and parts
will be available to Crosley dealers.

Plant-Broadcasting Unit

A simplified low-cost unit for voice-
paging and music broadeasting in war
production plants was announced last
month by Operadioc Mfg. Co., St.
Charles, IIl.

This “Plant Broadcaster” operates 20
to 40 loudspeakers and covers an area
of up to 100,000 sq. ft. The attractive
eabinet requires only 22 ins. of floor
space and comes ready to “plug in.”

The new standardized broadcasting
unit is highly versatile. In addition to
broadeasting music to maintain or in-
crease production with fewer workers
or untrained personnel, it can be used

(Continued on page 9)
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ooy that dare mith ROSY FUTURE”

45 Date Book O

When "‘Delivery Day’’ comes many of your service customers will want—

and will buy from sameone — that extra radio they've been planning on,
or a smart new portable phonograph. Because you will have their confi-
dence and will be welcome in their homes—these will be sales dates that
YOU should make and keep, with profits that YOU should pocket. Don't
lose this opportunity. Send for your MECK ’‘Rosy Future” Date Book
today (it's FREE!) — and start making a complete list of your future sales
customers NOW. Then — when ‘‘delivery day” comes — you will be
prepared to meet those customers’ needs with MECK Radios and Phono-

graphs. Remember, they're Built to Perform, Priced to Sell!

DISTRIBUTED NATIONALLY THRU RADIO PARTS JOBBERS

F7 RADOS - HONOGRAPAS
L\ INDUSTRIAL SOUND

BUY MORE BONDS— AND KEEP THEM! JOHN MECK INDUSTRIES, PLYMOUTH, INDIANA, U.5. A.

WRITE FOR 7‘266
“"DATE BOOK’' NOW

Pocket size, dur-
able — get started
on YOUR post-war
plans now. Just
write—it's free!
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In & Around The Trade

(Continued from page 6)

to provide plant-protection alarm and
air-raid warning. It enables manage
ment to talk directly to employees and
to furnish them with news broadcasts,
nutritional and safety information,
War Bond programs, inspirational ma-
terial and the like.

The control cabinet can be °located
near the telephone switchboard, or
placed in any convenient location with
connection to the microphone and key
cabinet at the switchboard. Paging
calls may be sent over the system while
music is being played by means of an
automatic control which decreases the
music volume. This permits the paging
call to be heard clearly and yet con-
tinues the thread of the music melody.

A complete summary of research in
the industrial field has been issued in
booklet form, by Operadio, under the
title of “Music and Manpower”.

Stromberg-Carlson Note

Stanley H. Manson, manager of pub-
lic relations for the Stromberg Carlson
Company and Lee McCanne, the com-
pany’s secretary and assistant general
manager, attended the annual confer-

Stanley H. Manson

ence of the National Federation of
Sales Executives held recently in Chi-
cago. Mr. McCanne was elected a di-
rector of District II of the Federation,
comprising the Sales Executives Club in

New York, Albany, and Rochester, N.®

Y., and Newark, N. J.

Dr. Power Reopens Offices

Dr. Ralph L. Power, Los Angeles ra-
dio counsellor, has returned to his own
offices after termination with the San

July, 1944

Francisco Signal Corps Inspection Zome
of the Army, which he joined in 1942.

After being in the AEF, World War
I, Dr. Power became a college profes-
sor, and was one of the first radio an-
nouncers on the West Coast and radio

Ralph L. Power

editor of the Los Angeles Times, Ex-
aminer and Record. He then entered

advertising.
His first client was the Universal
Microphone Company, which account

he still retains and he also handles
trade pubKlcity for the Hoffman Radio
Corporation, Los Angeles.

Donley Heads New Westinghouse
Radio Receiver Division

Walter Evans, Vice President in
charge of Westinghouse radio activities,
announces the appointment of Harold
B. Donley as manager of the Westing-
house Radio Receiver Division. This
marks the first time since ‘1928 that
Westinghouse will develop a complete
line of home radio receivers which will
include standard receiving sets and fre-
quency modulation, with and without
phonograph combinations, and home tel-
evision equipment. These will be man-
ufactured and marketed as soon as
possible.

Mr. Donley has been with Westing-
house 22 years and was until recently
general appliance manager for the
Westinghouse Electric Supply Company
in New York City.

RMA Elects S. 1. Cole

S. I. Cole, president, Aerovox Corp-
oration, New Bedford, Mass., has been
elected a director of the RMA Parts
Division for two years beginning 1944,

Aero Appoints Burcham

Don Burcham has been appointed
representative in the northwest for
Aero Needle Company, Chicago, Ill.

Belmont Increases Deliveries

P. S. Billings, president, Belmont
Radio Corporation of Chicago an-
nounces that deliveries of radar and
other electronic equipment to the
armed forces for the first five months
of this year came to more than $27,-
000,000.  This is greater than the com-
pany’s production for all of 1943.

Frank M. Folsom, RCA Victor Division head and other company officials, greet
Dave Schwab and Harry Spector, of the D & H Distributing Company, which
has just added Baltimore to its territory for the distribution of RCA Victor

products,
Yictor’s Eastern Regional Manager,

Left to right are Mr. Folsom, Dave Schwab, M. F. Blakeslee, RCA
Harry Spector and T. F, Joyce, General

Manager of RCA Victor’s Radio, Phonograph and Television Activities.



how to photograph salt eating its dinner

Salt, from the sea and air, has a tremen-
dous appetite for many metals—eating
them away unless they’re protected. The
exact effect of its gluttony and the suc-
cess of the means used in preventing this
costly damage are measured accurately
by Utah’s salc-spray test. One of the
stages in Utah’s complete circuit of radio
and electronic tests.

Immediately after the parts have been
subjected to the salt spray, microphoto-

" Radio Products Company,

’

836 Orleans Street, Chicago 10, lllinois

10

graphs are taken and developed in the
especially equipped Utah dark room.
Thus, it is possible to make a microscopic
inspection of the actual condition of the
metal before other atmospheric changes
take effect. Since metal surfaces exposed
to salt-spray tests change rapidly affer
tesis are completed, it is necessary and
possible, by this photographic method,

to determine and accurately record cor-

rosion in metals.

As a result of this and other Utah
tests, efficient performance of Utah parts
is assured under any and all conditions
normally encountered—rthe failures
due ta inadequate, inaccurate testing
are avaided. 4 4

Every Product Made for the Trade, by
Utah, Is Thoroughly Tested and Approved

Radie Service Dealer



ime On My Hands is a perpetual

Hit Parade candidate so far as
Radio Serviceman Bartlett, of Syra-
cuse, New York, is concerned. For
to him an electric clock is a thing
of beauty. Getting down to cases,
Bartlett combines radio servicing
with electric clock repair. For at
present the humble electric alarm
clock is kingpin in the scheme of
getting defense-workers to work on
time. And replacements are not al-
ways available if the family time-
piece goes on a spree.

Bartlett believes that electric clock
gervicing is a wartime field of en-
deavor worth considering by the
typical radioman. There is no de-
livery problem; clocks can be brought
into the shop in person and picked
up by the customer in person. More-
over, clocks present only half the re-
placement situation that radios do.
Clock parts are fairly plentiful ac-
cording to this radio-clock repair-
man.

Bartlett puts aside a certain sec-
tion of each day for clock-servicing.
He suggests it best to work for a
few hours at the radio service bench
then spend an hour or two on clock
repair. The change in work relaxes
the radioman’s mind and prevents
him from going stale. Bartlett ad-
vises that this procedure helps from
the standpoint of customer satisfac-
tion. All things being equal, they’ll
bear with and not criticize a service-
man for delays in radio repairing if
they respect him as a clock-repairer
and depend upon him in his dual
capacity. :

This enterprising Syracuse serv-
iceman informs all radio customers
about his clock activities personally
when they enter and again as they
exit from the shop. In addition, he
uses time signals which tie in with
his clock-repairing business.

Bartlett recommends a monthly
“inspection’’ of electric clocks at a
flat inspection rate of 50c. For this
fee the clock is examined and minor
adjustments made if necessary. Seri-
ous repairs are charged fully for
and are not included in the monthly
“time-checking’’ fee.

In this way Bartlett can catch the
flaws in electric clocks before they
generate into serious propositions.
Each customer has a certain day
each month he or she is to bring all
household clocks into the shop. In
an average family some family mem-
ber has a wristwatch so that the
house isn’t left timeless. The inspec-
tion is completed in 24 hours flat un-
less trouble really rears its ugly
-head.

The clientele for this monthly
checking service is necessarily re-
stricted to a selected group and only
so many are accommodated monthly.
It is not an “advertised” service and
is confined largely to radio custom-
ers. The day before a customer’s
clock or clocks are due in for ex-

A view of Bartlett’s Shop

Tive Means Prorrms

by Eugene A. Conklin

Clock servicing is a “natural” extra money-maker for

radio servicemen during war-time.

These repair cus-

tomers will be post-war radio and appliance buyers.

amination, Bartlett calls the house-
hold and issues a verbal reminder.
If the clock isn’t in on the specified
day the customer does not get the
50c rate but may pay the regular
shop charge which is somewhat
‘higher.

In this way Bartlett does not go
out on a limb as regards getting too
huge a number of clocks in for the
monthly once-over. For good meas-
ure, customers desiring the service
must make their own pickups—no
house calls are even remotely con-
sidered.

Bartlett uses one full day weekly
to check the clocks in theatres, res-
taurants, small factories and busi-

ness offices. Again this “commercial
checkup” is at a flat monthly rate of
75¢, the slightly higher figure being
justified by the leg work involved.

Bartlett does not attempt to train
apprentices in the art of clock-repair-
ing but he has hired a house wife
who accepts and . disburses both
radios and clocks over the shop
counter.

It’s this serviceman’s considered
opinion that the repairing of elec-
tric clocks is desirable from all
standpoints. But he will not repair
any other form of electrical product.
Clocks is clocks, and toasters, iron-
ers, cleaners and the like he cannot
undertake to service.




A New

HiGH-SPEED Circurr TeSTER

OW much time have you lost

because you did not have a

schematic diagram on hand to
indicate cable connections? And
how many hours have you wasted be-
cause the nomenclature of a tube
was effaced and you were not sure
which socket terminals had plate,
filament or bias voltage? Has it
been trouble to be certain of having
the proper voltmeter range, polarity
and choice of AC or DC indication
before you dared touch a probe to
questionable points in a circuit?
And what about accidentally prob-
ing a high voltage contact, when you
did not predetermine its presence,
only to see your meter bang itself
off scale once more?

Well, the Electronic Indicator de-
scribed in the circuit in Fig. 1B is
not designed to be a cure-all, but it
will go a long way in relieving your
nerves and conscience by making
care-free random probing possible—
and what’s more, very practical.
With it you can feel free to be quite
“trigger happy” without endanger-
ing the life of your meter or caus-
ing damage to a bias cell.

Take any radio chassis or elec-
tronic control device, turn it upside
down and start probing with this
“magic” indicator. Yes, probe any
point—plate, screen, bias, a.v.c.,
power line output, oscillator grid,
power transformer secondary and all
the rest—and your answers will
come rolling right along; positive
dc, negative de, AC, motor-boating,
negative oscillator grid voltage,
audio speech or music, etc.

Of "course, there are limitations.
The Indicator will not show actual
voltage, but it will differentiate be-
tween high, medium and low dc volt-
age (8o you can tell plate or screen
from cathode and grid) ; in fact, you
can go a step further and identify
the ac filament contacts—all without
turning a knob or even changing a
pin plug.

Here’s how it works. First, the

B2

by A. Liebscher

This electronie indicator has time-saving features,
plus safety operating factors which prevent meter
burnout . . . Random probers can be “trigger-happy.”’

cathode bias resistor (R,) is set to
cause the indicator 6E5 tube to illu-
minate 2/3 of its normal unbiased
shadow angle, with no input signal
or external voltage applied. (See
Fig. 2)

Then the plate resistor (R,) is
adjusted to cause the two edges of
the illuminated portion of the indi-
cator to contact each other without
overlapping, with a 6.3-volt, AC, 60-
cycle signal applied to the input.

After these two easy calibrations
have been made the interpretations

of various reflections are used to dif-

ferentiate between AC (a-f) or de,
relative dc voltage values: contin-
uous audio or interrupted audio.
The application of a negative dec
voltage will close the eye within a
range of approximately —4 to —1000

AMPHENOL or 2-WAY PHONE PLUG

Figure 1A-1B

volts. Voltages down to a half volt
or less will be indicated, although
they may not be sufficient actually
to close the eye.

Positive voltage applications up to
1000 volts will reverse the deflection,
causing the eye to open. We see here
that a quick, safe and reliable indi-
cation of polarity is obtainable even
down to the smallest potential which
will produce a visible indication.

Examining Figure 1, you will note
that the resistor (R;) and the capaci-
tor (C;), in series, will serve as a
means of assuming a charge from an
applied dc¢ voltage. This charge will
slowly leak off due to the high resist-
ance discharging circuit through the
10 megohm input resistor (R;),
which with R; remains to discharge
C; once the source of the applied
voltage is disconnected. This dis-
charge rate for either positive or
negative voltage will be in propor-
tion to the applied voltage, thus
showing a slow return to the normal
shadow angle when high wvoltage is
applied. The lower the voltage, then,

. the more rapid the return to normal

will be.

From the foregoing we have found
how a negative voltage will cause
the eye to close and how a positive
voltage will cause it to open more
than normal. If we then apply an
AC or audio voltage composed of
alternate positive and negative
peaks, the indicator deflection should
show a swing in both directions.
This is exactly what happens and the
eye shows a partial illumination over
its entire deflection area with any
voltage from approximately 4 volts
r.m.s. to 1000 volts, r.m.s. The par-
tial illumination is due to the “on”
and “off” time of the a-c voltage

(Continued on page 34)
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KNow YOUr OSCILLOGRAPH!

Prepared by the

ENGINEERING DEPT.
ALLEN B. DUMONT
LABORATORIES, INC.

The oscillograph is the most useful unit
on the test bench. It is also the least

understood. This series explains it fully

PART 2.

Deflection Sensitivity and

" Deflection Factor

It is convenient to express the gain
of a given amplifier by use of the
term “Deflection Sensitivity,” which
is the ratio of the lineal deflection
produced on the cathode-ray tube
screen to the r.m.s. or the direct cur-
rent voltage required at the input
terminals to produce this deflection.
Deflection Sensitivity, therefore,
gives a convenient figure for com-
parison of various types of oscillo-
graphs irrespective of type of
cathode-ray tube used or the acceler-
ating potential at which it is oper-
ated. An increasingly desirable term
used for the sake of convenience is
the term “Deflection Factor” which
is the reciprocal of the “sensitivity”
ratio.

In general, the useful range of a
cathode-ray oscillograph extends
from zero frequency to several hun-
dred megacycles, provided sufficient
voltage is available to allow a reason-
able deflection with direct connection
to the cathode-ray tube deflection
plates. The amplifiers generally pro-
vided will extend the useful voltage.

l\\ N
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Figure 4
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range while at the same time will re-
strict the useful frequency range.
Since these two considerations tend
to operate in opposite directions, a
factor taking both into account is
useful in determining the perform-
ance of a particular amplifier. Such
a factor is that obtained by taking
the product of the gain and the band
width. Consequently, it follows that
an amplifier with an extended high
frequency range will have a high de-
flection factor or similarly a low de-
flection sensitivity. Obviously, a large
number of amplifying stages can be
used to increase the gain to any de-
sired value, providing noise disturb-
ances can be kept to a satisfactory
minimum. For a device which pro-
vides a visual indication, however,
the requirements for stability are
stringent. Unless sufficient stability
is provided, accurate photographic
records of cathode-ray tube indica-
tions are not practical. As a result,
the design of any oscillographic am-
plifier is necessarily a compromise.

Square Wave Response
Since a cathode-ray oscillograph is
primarily a test instrument, it should
give a true representation of the sig-
nal under observation. In order to
investigate the characteristics of an
amplifier, it is common practice to ap-
ly a square-wave signal, as shown
in Figure 4, to the input circuit. The
steep front of such a wave gives an
indication of the high-frequency or
“transient” response, and the flat
top of the wave is an indication of
the low frequency characteristics of

/

the amplifier, where the terms “high”
and “low” frequency are relative to
the fundamental frequency of the:
square wave.

Low Frequecy Distortion

If a low frequency square wave
signal is applied to the amplifier cir-
cuit shown in Figure 5 between point
A and ground, and if the time con-
stant of the grid circuit, C,R,, is too
small, the signal at point B and
therefore at the output between point
C and ground, will appear as shown
by the dotted line in Figure 4. This
sawtooth distortion is caused by the
charging and discharging of the ca-
pacitance C, through resistance R,
during the flat top periods. This type
of low-frequency distortion may ob-
viously be reduced or eliminated b
making the values of C, and R, sul-
ficiently large so that the time con-
stant of this part of the circuit be-
comes very large. For very good
low-frequency response, i.e., with
this type of distortion eliminated,
the physical size of the capacitance
required becomes unreasonable since
the grid resistance must be limited
in value by the grid current charac-
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teristics of the vacuum tube. It is
also desirable to keep the time con-
stant of this part of the circuit as
small as possible since it will deter-
mine the actual time required for
the amplifier to recover from the ef-
fects of a large transient pulse. ’One
method of obtaining good low-fre-
quency response while still limiting
the size of C, and R, is to employ
plate circuit compensation as shown
in Figure 6. By the addition of the
resistance-capacitance circuit R, C,
in the plate circuit of the amplifier as
shown in Figure 64, a voltage ap-
pears at point D having a form as
shown in Figure 6B. When this po-
tential is added to that shown by the
dotted line in Figure 4, the resultant
is the original square wave, which
appears at point C in Figure 6A.
This compensation must be carefully
balanced to provide the proper
amount of compensation to correct

(o}
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for the amplifier characteristics with-
out introducing additional distortion.

Stray Circuit Capacitances

The presence of stray circuit ca-
pacitance and the inter-electrode ca-
pacitance of the vacuum tubes in the
amplifier may be represented by the
dotted shunt capacitance C, shown
in Figure 7. These stray circuit ca-
pacitances have the effect of decreas-
ing the plate load impedance as the
signal frequency is increased. High
frequencies are therefore attenuated
and the frequency response curve
will appear as shown by curve A of
Figure 8.

High Frequency Compensation

By the insertion of a series in-
ductance L, in the plate circuit of the
amplifier, as shown in Figure 7, a re-
actance increasing with frequency is
added to the vacuum tube plate load
to increase its impedance at high
frequencies and, consequently, to
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maintain the amplifier gain at these
frequencies. If this inductance
should be increased in value above
the optimum, a response curve simi-
lar to curve C of Figure 8 will be ob-
tained. This rising characteristic is
obtained by resonance between the
added inductance L, and the stray
circuit capacitance C,. This type of
characteristic will accentuate the re-
sponse to signal components over a
limited frequency range, thus tend-
ing to distort the signal under ob-
servation. The effect is shown in
Figure 9, illustrating a tendency
toward oscillation at the start of
each half cycle of the square wave.
The inductive compensation em-
ployed should be so proportioned that
the maximum increase in high-fre-
quency response is obtained without
introducing additional distortion of
the signal. An example of proper
compensation is shown by curve B
of Figure 8, and a typical example
of good wave response corresponding
to this type of characteristic is illus-
trated by Figure 10, for a square
wave of 100,000 square-wave cycles
per second. It will be noted that
usable deflections may be obtained at;
frequencies higher than the high-
frequency rating of the amplifiers,
provided that the amplifier charac-
teristics are taken into consideration
and the resulting pattern properly
interpreted. -

D-C Signals

The resistance-capacitance coupled
amplifiers ordinarily employed in
cathode-ray oscillographs will not
pass direct current signals because
of the inability of a capacitance to
pass direct current. Signals which
are composed of an alternating com-
ponent superimposed upon a direct
current are therefore established
upon a new reference axis corre-
sponding to the average level of the
alternating component. Since means
are already available for the meas-
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urement of the direct current com-
ponent of the signal by meters and
direct connection to deflection plates,
automatically removing the d-c com-
ponent results in being able to obtain
full-scale deflection, or more, of the
alternating component, thereby fa-
cilitating fine detail study of the
pattern.

Although nearly all oscillographs
do not include direct current ampli-
fiers, special instruments have been
made with them. This problem has
proved difficult to solve since direct
current amplifiers are in general,
rather unstable, the instability in-
creasing with the gain. Improve-
ments have been made in their de-
sign in recent years, but they are
not yet in widespread use. The use'
of carrier current amplifiers in ob-
taining a high gain for direct cur-.
rent use has been suggested, and fu-y
ture developments may include such
amplifiers.

——
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Figure 9

- Figure 10

Noise

Noise is another factor to be con-
sidered in amplifier design. Noise
includes such component factors as
actual noise produced by controls,
microphonics, and residual hum. It
should be remembered that an oscillo-
graph provides a visual indication
and noise, as such, is not apparent
except as a distortion of the pattern
under observation. Consequently,
care is exercised in the selection of
gain controls, vacuum tube types and
other components to be used. This
particular consideration is becoming
more important since the state of the
art is indicating a trend toward
higher accelerating potentials and
more sensitive instrument amplifiers
to extend the range of usefulness.

Z-Axis Amplifiers .

Separate amplifiers are usually
provided for Z-axis or intensity
modulation of the cathode-ray beam.
The considerations of the design of

Radio Service Dealer
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these amplifiers are, in general, dif-
ferent from those employed for de-
flection. The output voltage require-
ments are considerably less severe,
while the frequency range usually ex-
tends to a higher upper limit. Since
these conditions are generally true,
the design of an amplifier is con-
siderably simplified, even though an
extended frequency range is desired.
The lowered output voltage require-
ment for complete modulation of the
cathode-ray tube beam allows the use
of low plate impedance in the final
stage of this amplifier for extended
high-frequency response. Since, in
general, the source of signal for
operation of this amplifier is an ex-
ternal signal generator, the input
sensitivity need not be too great,
thus simplifying the design of this
amplifier still further by requiring
fewer amplifying stages. One desir-
able feature which may be incorpo-

- rated is a means for reversing the

polarity of the modulating signal to
allow selection at will of either a re-
duction or an increase in the inten-
sity of the beam.

Uses

One of the principal uses of the Z-
axis ampllﬁer is to provide a means
for impressing a timing signal upon
the pattern. The timing signal for
this purpose is supplied desirably in
the form of sharp pulses of short
duration and necessarily higher fre-
quency or rate than the s1gnal un-
der observation in order to increase
the accuracy with which the time in-
terval between certain events can be
determined and in order to prevent
elimination of large section of the
trace. Although the linear time-
base provided is very nearly linear
in time, it cannot be depended
upon for highly accurate determina-
tions. Therefore, use of the modua-
tion amplifier for timing purposes is
recommended.

In some cases this amplifier
handles the signal used for elimina-
tion of the return trace or flyback
of the time-base to prevent confusion
of the pattern.

Attenuators

Since the oscillograph is a measur-
ing instrument, the power drawn
from the circuit under test should be
a minimum. The input circuits must
have provision also for attenuation
of the signal to a value which may be

.handled by the input of the first

vacuum tube without distortion or
overload. This provision requires a
high impedance, low capaatance
voltage divider placed across the in-
put terminals of the oscillograph.
The simplest method of obtaining
such a voltage divider would be to
use a high-resistance potentiometer
in the grid circuit of the first vacuum
tube. The use of such an attenuator
however, is subject to certain limi-
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tations, mainly extreme frequency
discrimination at intermediate set-
tings. As shown in Figure 11, the
distributed capacitances C, and C,
produce a voltage division at the
higher frequencies. This voltage di-
vision is essentially constant and in-
dependent of the setting of the po-
tentiometer arm. Thus, as the posi-
tion of the potentiometer arm is
changed, the relative voltage division
across the sections of the potentiome-
ter and capacitances will differ, pro-
ducing serious frequency discrimi-
nation. Although this frequency dis-
crimination may be by using a
low-resistance potentiometer, the
loading upon the circuit under test
will be excessive. A solution of the
difficulty is to provide an input at-
tenuator with fixed steps and adjust-
able capacitance elements as illus-
trated in Figure 12. This scheme
will permit individual adjustment for
each attenuation ratio, maintaining
uniform voltage division over a wide
frequency range. Obviously, this
cannot be used as the only attenua-
tor, since to cover a wide voltage
range and still maintain useful at-
tenuation ratios, a large number of
steps would be required. Conse-
quently, an additional method of at-
tenuation will be required for fine
adjustment. Such a method is avail-
able by the use of a cathode follower
stage, providing a low impedance
cathode output suitable for use with
a continuous attenuator, or gain con-.
trol.

One type of circuit, which involves
a cathode-follower stage, and which
will allow a wider range of input s1g-
nal than conventional amplifiers is
shown in Figure 13. This circuit
will, however, have a definite fre-
quency limitation, but it is a definite
improvement over other previous
systems. For the widest possible fre-
quency range without frequency dis-
crimination, the circuit of Figure 14
will be used. With R, and R, both
low in value, the circuit capacitances
will be ineffectual even in the mega-
cycle region. C, is used as a block-
ing capacitance in both cases to re-
move the direct current from the con-
trol R,. Both of these circuits when
used in conjunction with the fixed-
step attenuator permit an extremely
wide range of voltage input without
frequency discrimination.

Positioning Circuits

The cathode-follower circuit illus-
trated in Figure 13 may also be used
for obtaining a means of providing a
positioning voltage for cases where
the deflection amplifier is directly
connected to the deflecting plates of
the tube. Such a circuit is illustrated
in Figure 15, as well as a method for
connecting the amplifier to the deflec-
tion plates, and still operating the
deflection plates at or near ground
potential.

INPUT
SIGNAL

1

Figure 11

INPUT
SIGNAL

Figure 12
+
C
R| Ro OQUTPUT
- Figure 13_
. N
Ci
R| Ro OUTPUT
’ Figure ]4—

Figure 15

Since the cathode of V, operates at

a positive potential with respect to

ground, and since the return for R,
(Continued on page 32)
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ThE OUTLOOK FOR RADIO an

by J. H. RASMUSSEN

Director of Sales,

HE production picture on radio and
appliances is not so simple. Last
October some high officials in Washing-

=t g t
ton were optimistic about refrigerator Crosley Corporation

production starting in the second quar-
ter of this year. They talked of a yearly
rate of 900,000 to 1,000,000 refriger-
ators. Since that time, the projection
has been pushed back to the 3rd or
4th quarter. Some leaders in govern-
ment and industry believe that it will
be 1945 before we get under way.

Approximately the same situation
exists on washers and other major ap-
pliances—just last week one of the offi-
cials in the Consumers’ Durable Goods
Division of the WPB refused to even
estimate when washer production
would start. He would only state that
there now are no definite plans to pro-
duce washers at any time soon.

Of course, this outlook could change
overnight—depending upon war de-
velopments.

Radio Production Outlook

The Army and Navy radio equip-
ment requirements for 1944 are
even larger than in 1943. Production
was increased 80% from January to
November of 1943, but Major General
Clay recently issued a statement that
signal equipment must be expanded in
1944. Despite enormous volume at
Crosley in 1943, they still have unfilled
orders for more than a year’s produc-
tion in war material of which a sub-
stantial portion is signal equipment.

We find no one in authority who will
venture a civilian radio production
forecast for 1944, other than the pos-
sibility of making some small nearly
standardized sets for export to Cen-
tral and South America and to recon-
quered areas.

New Models

It is rather clearly indicated that
the first refrigerator production will
be from the tools and dies last used.
The only changes will probably be ma-
terial substitutions where critical ma-
terials were used in the last produe-
tion.

This is a sensible program. We do
not believe that the valuable time of
engineers and toolmakers should be di-
verted to new model refrigerators dur-
ing the emergency. Partieularly so
because the last models which the in-
dustry produced were very efficient and
attractive refrigerators. The same
rules will probably apply on other ma-
jor appliances including washers,
ranges, etc.

The refrigerator industry generally
understood to agree that the second
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Factory-to-independent-distributor-to-dealer trading

discussed. Accumulated demand means huge sales for

radio and appliance dealers. Start prospeecet lists now.

models produced will have a normal
year model changes. The really new
models probably won’t appear until the
final phases of the war have been
terminated for a good many months.

This model program is sound, sales-
wise. Millions of families need an
electric refrigerator right now. They
need one from the very first produc-
tion. Then later, sales stimulation
will be provided by sharply-improved
models. And still later, the new de-
signs should be ready when a real sales
impetus is required. In the meantime,
every one who buys will have secured
a sound value, a4 beautiful and an effi-
cient refrigerator.

Many authorities believe that ap-
proximately the same program will be
followed in radio. That the first pro-

duction will be from the last tools and

dies but that the quality will be im-
proved because of the things which
have been learned in the production of
the exacting specifications of war
radios. Improved manufacturing proc-
esses and more rigid quality control
will result in better quality and greater
uniformity.

Undoubtedly, the first models pro-
duced will have new designs in wood
cabinets.

What will come later will be influ-
enced by the findings of the Radio
Technical Planning Board which has
been organized at the suggestion of
Chairman Fly of the Federal Commun-
ications Commission. The findings of
RTPB and the later decisions of the
Commission will have an important
bearing on both Frequency Modulation
and Television.

“Voice letters” have
clicked. Sales of blanks
and equipment plus
maintenance will add
to dealers’ incomes as
“voice writing” be-
comes commonplace for
business and personal
correspondence too.

Radio Service Dealer
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 APPLIANCE SERVICE DEALERS

{ A

J. H, Rasmussen

In the early days of the war, there

was a great deal of discussion in
and out of Washington on the revolu-
tionary changes which would oceur at
war end in our system of distribution.
Thinking on this subject has changed
during the past six months and the
consensus of opinion now seems to have
rationalized. .

We at Crosley believe that the pres-
ent system of distribution in the radio
and appliance industry is sound. We
do not believe that a radical change is
required—we do not think it would be
in the public interest. We went on
record to this effect on July 26, 1948.
Since that time many others have done
likewise.

The costs of wholesaling and retail-
ing in radio and appliances have been

Big profits in new
and replacement
sales are coming to
dealers who handle
industrial and
specialty lamps such
as these, made by
Sylvania Electrice
Products, Inc
L]
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materially reduced during the past ten
years. This has been possible because
of improved produects that give better
performance and less service—because
of greater efficiencies and because of
highly expanded volume.

A further amplification of those same
factors will provide greater efficiencies
and lowered costs in the future. That
is progress. I'm sure none of us,
manufacturers, distributors or retailers
want to attempt to stand in the way
of progress.

As these things are accomplished—
when the costs are reduced—then the
margins of distribution can be reduced
still maintaining an adequate and fair
margin of profit for the services ren-
dered. When these things become fact
not theory, then another great forward
step will have been made by our in-
dustry. A further contribution will
have been made to the American sys-
tem.

We believe in the factory-to-inde-
pendent - distributor-to - dealer - type of
distribution.

Future of the Radio and Appliance
Industry

We are urging our distributors and
dealers to prepare for big volume in-
creases in the post war market. Why
do we think the market will be so
large? Let’s take a quick look at some
of the facts which are now available.

Many of us often lose sight of the
established faet that our country is
growing rapidly. In 1940, there were
six million more persons employed, or
seeking employment in this ecountry
than in 1929. In 1940, 46 million em-
ployed persons produced more goods
and services than in any previous year.
In 1941, with shorter working hours,
the productivity was 25% greater than
in 1929. After the war, there will be

more than 57 million workers available
to produce and to econsume. Millions
of these will want and will buy new
radios and appliances.

We all know about the great de-
ferred demand, and people will have
the money to buy with.

Individuals in this country had never
saved as much as 10 billion dollars in
one year prior to 1941. In 1942, they
saved more than 25 billion dollars. Ap-
proximately 20 billion went into sav-
ings in ecurrency, bank deposits and
Government Bonds alone.

The savings in 1943 exceeded 30 bil-
lions and if the war lasts through
1944 the savings will be even larger.
In the past three years, savings in cur-
rency, bank deposits and Government
Bonds have increased more than 60
billion dollars. They will probably be
in excess of 100 billion prior to war
end.

And, during this period, installment
sales indebtedness has been reduced
from some 9 billion dollars to an esti-
mated less than 2 billion. All other in-
debtedness has likewise been sharply
reduced.

So today—Americans owe less and
have bundles of cash.

The Domestic and Foreign Branch,
WPB Radio Division, recently estimated
a postwar market of 17,000,000 to 21,-
000,000 radio receivers.

Prominent television authorities are
now forecasting that television sales
in important figures will start within
one to two years after the end of the
Japanese war. F. M. sales forecasts
are large also.

Certainly, all of this is not an im-
possibility if the RTPB studies and
conclusions materialize as rapidly as is
now forecast.

The U. S. Chamber of Commerce
“Third Progress Report” of a consumer
survey to measure Post War Buying
Interest for the Period Immediately
Following War’s End indicates two
things:

1. That people have the money to
buy—and that

2. They expect to buy in large vol-
ume.

The survey shows that even more
people were saving money in 1943 than
in 1942. Sixty-one percent say they
are now able to save. Thirty-four per-
cent say they are saving over 10% of
their income. Actually, more than 61%
are saving because 76% are buying
War Bonds and Stamps.

Eighty-four percent are investing in
one or more of the following: War
Bonds, life insurance, savings accounts,
mortgage retirement or other invest-
ments.

Forty percent of the people feel they
are better off than a year ago. And
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556% have confidence in the future.
They think there will be “plenty of
jobs” for everybody the first year after
the war.

Sixty-four percent of the Nation’s
35 million families name one or more
purchases they would make within six
months, if the war ended tomorrow.

What will they buy?

3,675,000 intend to buy new automo-
biles

2,625,000 intend to buy mechanical
refrigerators

2,100,000 intend to buy washing ma-
chines

1,645,000 intend to buy stoves

1,400,000 intend to buy vacuum
cleaners.

People plan to buy these large quan-
tities of appliances in six months.

In addition to the appliances which
were sold in volume prior to the war,
there will be a greatly increased busi-
ness in many that were just getting a
good start.

The frozen food cabinet is a good
example. Only a small quantity has
been produced and sold but the demand
when production is permitted has been
estimated in very large figures.

We know that big meat packers are
laying plans to put the old-fashioned
meat industry on a production basis.
They forecast savings to the consumer
of 20% to 30% on 60 pound frozen
meat assortments. The large food
packers plan to get into the frozen
food business with both feet. They
forecast better quality and lower prices
for frozen foods than for canned or
fresh fruits and vegetables.

When these programs materialize, the
purchase of a frozen food cabinet will
have an appeal from an economic as
well as a convenience standpoint. The
food savings will result from bulk pur-
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chases so a larger compartment will
be required than can be contained in
a two-temperature refrigerator.

The room cooler business was big-
ger in conversation than in fact prior
to the war. It was just beginning to
come into its own in 1941, Post-war
forecasts vary from 100,000 to 250,000
per year. But our guess is that when
we have the right unit at the right
price, that sales might well be one mil-
lion per year.

There are many other untapped mar-
kets including kitchen cabinets, gar-
bage disposal units, dishwashers ana
S0 on.

So we firmly believe that the outlook
for the radio and appliance manufac-
turer, distributor and dealer is a bril-
liant one.

It will be easy for you to accurately
determine whether or not there will be
a big radio and appliance market in
your community. Ask the first 100
people who come into your store, “Do
you plan to buy a radio, television, F.
M. radio, refrigerator, frozen food
cabinet, washer, ironer, table appli-
ances, dishwasher, kitchen cabinet, ete.
when production is resumed.”

My guess is that if you do this you
will have the start of a fine prospect
list. Your best prospect will be the
customer to whom you have given sat-
isfactory service in the past. We know
a great deal, from firsthand experience,
about how difficult radio and appliance
service problems are today. We have
been operating three distributor serv-
ice departments.

We know how difficult it is to get
and to train and to replace service
men. How hard it is to get replace-
ment parts. But many distributors and
dealers are actually making friends
today through their service department.

There are servicing opportunities in
the 35,000 radio-equipped planes anti-
cipated for the first post-war year.

The personnel is courteous. When they
can’t give customary prompt service,
a good and polite explanation is made.
Customers are being created for prod-
ucts when they are again available.

During the past year or two, many
prominent dealers have lost their identi-
ty as radio and appliance dealers.
They haven’t had this merchandise to
display or sell. Their stores today look
like anything but a radio and appli-
ance store. This was a natural se-
quence to the closing of production.

But I think it is not now too ecarly
for dealers to start identifying their
stores as radio and appliance dealers
as soon as products are available. Ap-
propriate signs in the windows, in the
store, direct mail and prominent dis-
play in your newspaper and radio ad-
vertising will some day pay big divi-
dends.

Certainly it’s not too early to start
an up-to-date prospect list.

During the past sixty days,
talked with many distributors and
dealers. There seems to be two schools
of thought on post-war selling.

One school says—“There is such a
terrific pent-up demand for radios and
appliances—there are billions of dol-
lars in War Bonds and other savings
that are waiting to rush into the mar-
ket as soon as production starts again.
So we think there will be a ‘Sellers
Market’ for several years after manu-
facture starts. Why should we spend
money on advertising and salesmen
when the demand will be bigger than
the supply? We are going to wait un-
til supply is greater than the demand
before we start to build a sales organi-
zation.”

The other school says—“We think
there is going to be a bigger radio and
appliance market after the war than
has ever existed before. But, we also
know that the production capacity of
the radio and appliance industry will
be increased many fold when war pro-
duction stops. Practically every manu-

(Continued on page 32)
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Park Goes Over To Admiral

Louis M. Park, formerly Supervisor of
Radio and Home Appliance Sales Statisti-
cal, and Order Department of Stewart-
[¥arner, has become associated with Ad-
miral Corporaiton, Chicago, as Executive
Assistant, Sales Department.

In announcing this appointment, J. H.
Clippinger, Vice-President in charge ol

sales, said Mr. Park will devote his time
to working on sales development in cooper-
ation with regional managers who are now
setting up national distribution of Admiral

Radios and Major Appliances. ‘When
peacetime production resumes, Park will
head the Sales Statistical, and Order De-
partment.

Repair Business
From Department Stores

It is reported that a chain depart-
ment store in Chicago is ‘“merchandis-
ing” the present frozen condition in
domestic appliances by setting up fix-
it departments. There they take orders
to repair worn gimmicks, from toasters,
waffle irons, washers, refrigerators,
ete., to radios. The work is farmed out
to various independent servicing organ-
izations.

Though many radio services dealers
are working against time, often into
the small hours, to keep up with the
demand for repairs, there may be some
who are in a position to benefit con-
siderably from this potential source of
additional income.

What happened in Chicago can well
be duplicated in any community, large
or small. Say a dealer works out an
arrangement with a local department
store, or furniture store, to handle re-
pair work on certain appliances in
addition to radios. It might be done
on a percentage or flat “trade fee”
basis. The service dealer might bill
the department store monthly, allow-
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ing 20% or so to the store, which will
collect the individual customer items.
Or there may be a flat “spiff” to the
store for every job turned in, depending
on the amount of billing.

The announcement about the Chicago
set-up says nothing about having the
dealer’s name displayed in the fix-it
departments. But that is almost a
trade obligation, anyway. There’s no
doubt that the department stores will
have recourse to the service dealer in
the case of complaints. The work will,
of course, carry a guarantee, with the
usual provisos regarding parts and
labor. Where a proposition like that
does work out, the stores can put a
crown on their efforts to cater to the
public by stressing the fact that they
are employing reliable service dealers
who join them in their guarantees.
And while dealers may never learn the
identity of the people whose appliances
they are repairing, they can amass a
vast amount of extra good will in their
communities—a priceless ingredient for
their post-war business planning—plus
additional cash income.

Sally Silex Debut

“Sally Silex” is the pert new trade
character now featuring in an extensive
advertising campaign by the Silex Com-
pany, originators of the glass coffee

Sally

makers. “Sally” will appear in 180,-
000,000 national magazine impressions

i
o
s |

.

during 1944 and will tell how to handle
and take care of modern home equip-
ment such as glass vacuum coffee mak-
ers, or Silex automatic steam irons.

Improved All-Appliance Tester

A new improved electrical appliance
tester is now built to operate at an ex-
tremely low range of 0-20 watts as
well as the high range to 2000 watts.
It tests all electrical appliances from
bell transformers and clocks to elec-
tric ironers and ranges operating on the
220-volt three-wire Edison system.

2000 WATYS
26 AMPS e

(& @ h{
(e CIESTY N Y

130 voLts

A 54 "I
LL A © 4
The tester measures actual load

values of volts, amperes, and watts.
Quickly locates trouble in A. C. appli-
ances while they are in actual opera-
tion. It is protected from accidental
overload by means of a fuse. Overall
dimensions are 9%"” high, 634" wide,
3” deep; weighs 8% lbs., and the meter
is 4” square. This is the new Model
900 manufactured by the Hickok Elec-
trical Instrument Company, 10533 Du-
pont Avenue, Cleveland 8, Ohio.

Proctor Toaster Repair Hint

The utmost care in packing must be
taken when returning a model No. 1430
for repair. The bakelite base is fragile
and must be protected against breakage
in shipment. The toaster should be
packed in its original carton with suffi-
cient inner packing to prevent the
toaster from rattling in the carton.
This original carton should in turn be
packed in a larger carton with ex-
celsior packed tightly around the bot-
tom of the carton to protect the base
of the toaster.

If these instructions are not followed
the risk is very great that the toaster
will be received with a broken base.
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SECTION XL

PArEr CAPACITORS AS
MicA CAPACITOR SUBSTITUTES*

S A MEANS of meeting the

shortage of mica capacitors,

various capacitors of other
types have been proposed as alter-
nates. Included among the suggested
substitutes are the impregnated
paper capacitors of both tubular and
molded-bakelite construction.

Paper capacitors of several types
have been tested by the capacitor
manufacturers to determine their
suitability as mica condenser substi-
tutes. Among the electrical charac-
teristics investigated are the Q,
power factor, insulation resistance,
temperature coefficient of capaci-
tance, and working voltages. In de-
termining the suitability of substi-
tute capacitors, it has been necessary
to keep in mind the particular appli-
cations in electrical circuits in which
mica condensers have distinguished

themselves, and to respect size re-.

quirements already set by mica capa-
citor dimensions.

Types

Bakelite-molded paper condensers
usually resemble standard molded
mica units in shape; and their sizes
are not much different from those of
mica capacitors. The capacitor sec-
tions may be of “stacked” construc-
tion or may be “wound” and flat-
tened. The molded paper condenser
may be impregnated with oil or wax.

Special tubular paper capacitors
for mica substitution resemble stand-
ard tubular units except for their
reduced size. These condensers are
generally oil-impregnated and are
provided with eylindrical metal con-
tainers, with or without an outer in-
sulating sleeve.

* By the Engineering Department of
Aerovox Corp., New Bedford, Mass.
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War-time conditions made mica capacitors unobtainable

for civilian radios.

Methods for substituting available

paper capacitors are discussed in this timely article.

Substitute paper condensers of both
types cover a wide range of capaci-
tance values. While it is desirable
to replace as many of the mica types
as possible, it is particularly import-
ant that alternates be provided for
the larger condenser value units
which employ the greatest amount
of mica. Prominent in the latter
class are units with capacitance rat-

ings of 0.002 mfd., 0.005 mfd., and
0.01 mfd., which are employed in
various coupling, blocking, and by-
passing positions in radio and elec-
tronic circuits.

Sizes

Bakelite-molded paper capacitors
can be found with approximately the
same dimensions as corresponding

Capacitors of Mica and their Paper Equivalents.

Radio Service Dealer
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SECTION XL

mica condensers up to 0.01 mfd.
These units are usually molded in
black bakelite in accordance with
tentative specifications of the Amer-
ican Standards Association.

Special small-sized oil-impregnated
paper tubular condensers up to 0.01
mfd. capacitance are obtainable in
overall lengths from 17 to 113/16”
and diameters from 5/16” to 7/16”.
Outer insulating sleeves add 1/16” to
length and 1/32” to the diameter.
These small sizes should enable di-
rect replacement of mica units
mounted in close quarters.

Electrical Characteristics

The electrical characteristics of
substitute paper condensers depend
upon the material employed as a
dielectric (at least as far as dielec-
tric constant is concerned), and the
properties of the oil or wax impreg-
nant.

In general, a low @ value (10 to 30
at 10 Mc.) may be expected. Power
factor will be approximately 0.5%
at 1000 cps. Insulation resistance will
be of the order of 8000 to 10,000
.megohms at 500 volts dc. Residual
inductance will depend upon the type
of construction and lead length, and
is usually of such magnitude that the
resonant frequency of the 0.01 mfd.

1st, DET.
6J7

unit occurs in the vicinity of 10
megacycles.

Beyond the resonant frequency,
the condenser is generally consid-
ered as unsuitable for by-passing in
high-frequency circuits. However,
this is not entirely true. Stating
the matter in engineering terms, the
reactance of the capacitor does be-
come inductive at frequencies higher
than the resonant point, but an in-
ductive reactance can be as efficient
a by-pass path as a capacitive re-
actance, as long as the reactive path
is considerably lower in ohmage at
the operating frequency than is the
by-passed path. This will be true
except when phase angle of the feed-
back voltage is of importance. Thus,
for instance, an inductive reactance
of 1 ohm or thereabouts might by-
pass effectively a tube cathode re-
sistor of 500 ohms. At a certain
nigh frequency beyond resonance,
the inductive reactance will become
equal to the resistance of the by-
passed component and its by-passing
ability, accordingly, will be de-
stroyed.

Temperature coefficient of capa-
citance for -the 0.01 mfd metal-en-
cased tubular substitute paper unit
will be positive and of a low value.
Temperature coefficients of both

2nd.LF, AMP,
6K7

1st. ILF. AMP.
6K7

AAAMAAAA
YYVYVVVY

capacitance and power factor are
governed by a number of factors
which are of special concern to the
manufacturers and some servicemen.

Capacitance tolerances of substi-
tute paper units up to, but not in-
cluding 0.01 mfd capacitance, are
—20 to +50%; for units of 0.91
mfd capacitance, the tolerance 1s
—10 to +40%.

Common working voltages for the
substitute paper condenser are from
300 to 800 volts dc for capacitance
values between 0.001 mjfd. and 0.01
mfd. Some of the types have already
given good account of themselves on
life tests conducted by the manufac-
turers as well as their customers.

Ability of the substitute units to
withstand water immersion accord-
ing to any standard specifications is
a function of the condenser casing,
rather than of the type of element or
impregnant. This is important in
moist locations.

Applications

It has been common practice to
employ mica condensers in certain
critical positions in r.f. circuits
where equivalent series resistance
of the unit must be of a low magni-
tude. One such application is the

(Continued on page 36)

2nd.AFAMP.
6F6

2nd.DET,, st A.F. AMP,
6B8
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“X" indicates position of
substitute poper capacitors

Cp - paper capacitor

Cm — mica capacitor

Ce - electrolytic capacitor
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Illustrating where paper capacitors may be substituted for micas in a super-het circuit.
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Odds 'n Ends by L.C.S.

One minute Tommy Dorsey was lined
up for the “Bandwagon” summer ser-
ies . . . the next had the Victor maestro
booked for the “All Time Hit Parade.”
. .. Things whizz in music bizz! Artie
Shaw fans swarm backstage to check
Romeo Penque, who looks so much like
Artie and plays like him that even his
fans are confused. ... Sammy (Okaye)
Kaye and his boys got the big hand
in a couple of theater runs in Man-
hattan last winter . . . so now the swing
and sway topper has another New York
date which will keep the band in the
city all summer . . . the first in three
years. . . . Dinah Shore and Lena Horne
are sharing in another of the army’s
overseas “command performance” radio
programs. . . . Sings Dinah: current hit
“Long Ago and Far Away.” ... Lena
revives “Mad About the Boy,” from her
“Moanin’ Low” Victor album. . . . Lena
will glamor them at Chicago’s swank
Chez Paree nightery this summer, soon
as she finishes her “overseaing.” . . .
The West Coast rumors Artie Shaw
will debut a new dance orchestra soon,
like the one he led before joining the
Navy. Artie got his honorable dis-
charge after grooving through the
South Pacific with his Navy band. . . .
On D-Day, workers in plants every-
where heard special programs of re-
corded patriotic music over internal
broadcasting systems. Could be the in-
dustrial network might have polled
“Good Bless America” a spot on the
Hit Parade that day!

wd

Glen Miller

22

Vaughn Monree (Victor) was named
“Bandleader Father of the Year” by the
National Father’s Day Committee. . . .
“Candy,” his two year old heartbreaker

is dad’s number 1 fan. ... Buddy Rich
is with Tommy Dorsey again, but he’s
set on handling his own crew and soon.
. . .Alvino Rey, “name” bandleader, was
the shy sailor who carried a guitar un-
der his arm on a recent “Meet Your
Navy” network broadcast . . . but he
wouldn’t tell until he was introduced
on the program. . .. Lena Horne . . .
gets orchids from the Committee for
Unity in Motion Pictures as the most
outstanding Negro actress of the year,
sharing honors with singer Dooley Wil-
son. . . . Wayne King, now a Major in
the Army, will debut a new army radio
show over the Blue. . . . Victor has
timed a new disc release with Wayne’s
public reappearance . . . “Amor” is the
disc, soon on sale. . . .

The late Fats Waller’s piano teacher,
James P. Johnson, got the first copy of
Victor’'s memorial album, “Fats Waller
Favorites,” on the Eddie Condon Jazz
show. . . .Perry Como, Victor’s bari-
tone, is back in New York from pix-
making in Hollywood. . . . Duke Elling-
ton is touring upper United States and
Canada and will start a concert series
here soon. . . . Glenn Miller’s Army Air
Forces band is out cultivatin’ for the
Fifth War Loan Drive. . . .

Charlie Spivak gets the special rib-
bon from the Merchant Marine . . . his
band cheerfests frequently at hospitals
for injured seamen. .’. . Duke Ellington
(Victor) and poet Langston Hughes are
doing a song soluting Negro members
of the WACS. . Vaughn Monroe
books Paramount New York for August
. - . and will guest-spot soon on the
Blue’s “The Music America Loves
Best.” . . . Extravaganza version of
“The Ziegfield Follies” in technicolor
sets up three songs for Lena Horne
. . . Dinah Shore is underwater pinup
girl . . . submarine (secret) skipper
says the crew has two hobbies
hunting Japs and dallying over Dinah’s
dises. . . .

Spike (the) Jones is dated with a full
size dance gang dubbed Spike
Jones and his other orchestra . . . ball-
rooming on the West Coast . . . come
ballads or city slicker stuff, either way,
the band surpleases ’em. . . . Hal Mec-
Intyre has Ruth Gaylor vocalizing with
his orchestra . . . able Ruth has been
“stuffin’ her do” with America’s finest
bands, and still is. . . . With being pro-

filed by our est. contemp. “New Yorker”
and all, where do Duke Ellington find
the time to plan that long series of
Concerts de Jazz? . ..

Record Reviews
RCA-Victor;

Piano Music of Villa-Loboes (Brazil),
“The Child’s Family”; final side, “Joy
in the Garden” (Suite Floral Op. 97)—
in Album M-970. Played by Artur
Rubinstein.

This is a Victor national special re-
lease. Artur Rubinstein heard some
Villa-Lobos compositions and sought
out the composer in Brazil. Villa-Lo-
bos shows a first-hand knowledge of
his country’s folk music and primitive
rhythms. No wonder he cast aside ac-
cepted forms, showing unusual original-
ity in his compositions, which include
orchestral and solo instrumental works
as well as choral musiec.

In spite of the title, “The Child’s
Family” is not children’s musie, but is
rather a series of tone sketches about
a doll family which a child accumu-
lates, Artur Rubinstein’s performance
of these seemingly light pieces is a
marvel of piano sorcery evoked with
his flying fingers and insinuating
phrasing.

“Fats” Waller Favorites (Album P-
151.) “Fats” himself, Piano and Or-
chestra.

These have been lonely months in
the music business since the death of

(Continued on page 38)

Tommy Dorsey
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Our Cover: NEw OpPPORTUNITIES IN RADIO

ANY dealers who have “come
along” in the last year or
two have been wondering how
many army and navy-trained ra-
dio men (and pre-war radio serv-
icemen who have been engaged
since Pearl Harbor in war plants
at high wages), contemplate go-
ing into the radio business as soon
as they are mustered out or lose
their present-day war jobs.
Dealers will be interested to
learn that legislation is being
contemplated to require returned
war veterans and ex-radio serv-
icemen to obtain licenses to prac-
tice as independent radio service-
men. Also, that many pre-war
radio servicemen and others, now
in the armed forces, have opined
that when they are mustered out
they do not intend to enter the
radio dealer or service field as in-
dependents, but will rather seek
salaried, full-time positions as in-
stallation-maintenance men for
airlines, bus and taxi lines, rail-
roads, ship lines and other indus-
trials that will use radio communi-
cation extensively in post-war
days.
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“Ridey-Talkies”” Promise Busy Post-War Era for Radio
Servicemen. Above: Motorola’s 2-way FM Radiotele-
phone used on Locometive to contact Train Dispatcher.

In this vein, our front cover
this month shows a railroad en-
gineer and fireman using a Motor-
ola 2-way radiotelephone which
operates between the train dis-
patcher’s office and the locomo-
tive cab. The apparatus is in-
tended to facilitate the safer han-
dling of passenger trains and tre-
mendously speed up freights con-
veying war materials in train
yards and on long hauls.

There is further promise for
ex-service radio specialists in the
announcement by the General
Electric Company’s Electronics
Department and the taxi indus-
try’s Cab Research Bureau, Inc.,
that a “ridey-talkie” version of
the war’s walkie-talkies will be in-
stalled right after the war in taxi-
cabs, beginning with Cleveland’s
fleets.  Benefits claimed are:
establishing contact with any cab

instantly anywhere; eliminating
all present unattended call boxes
and their direct lines to cab head-
quarters; reducing ‘“dead” mile-
age and thus conserving gasoline,
rubber and extending the life of
the cab itself.

When it comes, radio service-
men may have this stationary ap-
paratus to cope with, in the be-
ginning: one main and two sup-
plementary transmitters, each
having four channels with 100
cabs assigned to each channel. In
addition there will be thousands
pf units of cab equipment to serv-
ice.

These are just a few of many
new applications of radio-in-indus-
try which will provide men re-
leased from military service with
the post-war job opportunities
many of them are seeking.



OPA-TUBE CEILING

Editor:

Your June issue article, “Is The
OPA Tube Ceiling Fair?” is one of the
most outstanding, truthful statements
of fact I have come across in any
radio trade paper. The facts you put
into print indicate unquestionably that
you are for independent service deal-
ers. You have chosen sides and I am

certain that as more and more radio
servicemen read your articles they will
acknowledge your publication as the

one radio trade magazime of, by and
fore servicemen.

You did not try to appease either
the OPA, jobbers or servicemen. Your
article revealed conditions as they ac-
tually are. Let us offer a vote of grati-
tude to the trade magazine which has
dared print the truth in the interests
of America’s radio servicemen.

Burt Selle
Ohio

Thanks, Mr. Selle, and the hundreds
of other dealers who wrote us in like
vein. Since its inceptien RADIO
SERVICE DEALER has openly opposed
and crusaded against jobbers who do
retail service in direct competition with
service dealers.

We’ll carry on the campaign and
advocate Governmental laws to corrvect
a bad sitnation that is getting worse.

JOBS TURNED AWAY
Editor
I am a full-time radio serviceman and

better .

Paper Packs a

Exportl Division: 13 East 40th Streed,

e
I MICROPHONES

The extent of our line is but partially illustrated in this ad-
vertisement. Our current production is now being utilized
in essential services, Soon, however, there will be Electro-
Voice Microphones available for civilian use. .. and these
will be described fully in subsequent advertisements.

In our South Bend laboratory. we have complete facilities
for accurate frequency checking, harmonic wave analysis,
measurement of ambient noise, etc. Electro-Voice Micro-
phones reflect painstaking care in design and construc-
tion by superior performance in the field. They serve you
. . for longer periods of time.

1t your present limited quantity necds can be fitled
by any of our Standard Model Microphones. with
or without minor moditications, we suggest that
you contact your nearest radia parts distributor.

War Punch . .

ELECTRO-VOICE MANUFACTURING CO., INC. - 1239 SOUTH BEND AVENUE - SOUTH BEND, INDIANA
New York 16, N. Y. —

Save Every Scrap

U. S. A, Cables: ARLAB

dealer operating a shop in a town of 9,000,
eight miles south of the end of Boston's
subway system, so whatever you publishers
can do in helping the radio servicing in-
dustry will certainly be appreciated by all
of us engaged in this headache of a
business.

I am forced to turn away five to eight
small sets daily for lack of 50L6, 12SA7,
12SK7, 2516, and other types of tubes
which cannot be secured from any Boston
wholesaler, only in lots of two or three a
month, provided you stand in with the
jobber and give him plenty of business.
We keep getting tips about some black
market source of tubes at list, or 50c to
$1.50 above list. The same applies to wire
wound resistors, power transformers, etc.,
and lately a serious shortage exists in even
low voltage electrolytic condensers which
are needed in many small set servicing
jobs.

Lately Boston and New York jobbers
are circularizing the trade with lists of
adapters for using one tube in place of
another. These combinations use a 7AS8
in place of a 12SA7, a 47 to replace a 45
and so forth, when no one has any, either
wholesale or retail, and the substitute tubes
such as 7A8, 7B7, 47, etc., are as difficult
to obtain as the tubes they are supposed
to replace. The public knows nothing
about these conditions, only reading daily
paper bla-bla about “Eight Million Radio
Tubes To Be Released,” and when they
are most of the numbers are slow moving
types that have been in the jobbers’ ware-
houses for the past two or three years such
as types 26, 27, and other numbers that
hardly anyone wants.

Probably the above is what vou have
heard a thousand times in the past year
but it is the problem the serviceman faces
today and something should be done to get
a few scarce tubes into the hands of all
the services who need them so badly at
this time.

Arthur T. Dolan
Massachusetts

, ANNUAL INDEX
Editor:

I have copies of your magazine since
its first issue and I continually refer
to many articles published several
vears ago. The Annual Index pub-
lished in your 1940, 1941 and 1942
December issues were a great help but
why didn’t you publish an Index of
1943 text content?

Frank Polting
Idaho

WPB paper restrictions were so acute
we had to decide whether to run an
Index or omit two articles. Perhaps we
can have a 1944 Index.

POST-WAR DEALER

Editor:
In Your May issue is an article that
interested me very much. It’s about

the plans of radio and electrical appli-
ance manufacturers for post-war. I
am now in the Army (Signal Corps)
but want to get in touch with the man-
ufacturers so I can plan my post-war
career as a dealer.
3 L. B.
We requested the manufacturers to
send you data.

JUKES
Editor:

I would like to see you publish some
artiecles on juke boxes, for example,
Wutlitzer and Seeburg’s remote control
iobs” Also, I would like to have your
ideas’ about future juke boxes and

(Continued on page 26)

Radio Service Dealer
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Letters To The Editor
(Continued from page 24)

whether you believe television will tie-
in with jukes.
Joseph Venci
Penna.
We will try to accommeodate you.

CALLING DETROIT
Editor:

What radio serviceman’s organiza-

tion do we have in Detroit?
Helene Putrya
Michigan
Before Pearl Harbor Detroit had an
excellent Chapter of Radio Servicemen
of America, Inc. The National RSA

suspended activities “for the duration.”

Perhaps the Detroit group still func-
tions. Can some Detroiter answer this?
ARE DEALERS CONSUMERS?

EDITOR:

Please refer to your article on page
10 of the June, 1944, RADIO SERVICE-
DEALER. In the third paragraph you
mention that sales at wholesale might
exclude sales to dealers. I see no need
for lengthy discussion to correct the
thoughts you convey.

Pick up Document 31336, Rev. SR
14, and study paragraph 4 : “Maximum
Prices for Sales at Wholesale.” Very
clearly wholesale sales are mentioned
as sales to dealers. Enclosed is that
regulation with a few pertinent words.

In reading paragraphs A and B, we

TODAY in WAR . .. TOMORROW in PEAC

Ealta,
v I:_r -‘r‘<_

~

" Brach Marine Antennas and Mounts are now manufactured
100% for the service of Uncle Sam’s amphibian tanks, PT
boats, etc. But with the dawn of Victory we shall be ready
and able to utilize our enhanced experience and wartime
“know how” in supplying the civilian requirements for
antenna equipment for ship-to-shore communication.

3. BRACH

MFG. CORP.

World's Oldest and Largest Manufacturers of Radic Aatennas and Accessories

55-65 DICKERSON STREET

. NEWARK N. J.

find three classes of activity involved.
In paragraph B it is the ultimate con-
sumer (civilian) and industrial, com-
mercial, governmental and institutional.
In paragraph A we find the retailer
mentioned as a person other than the
ultimate user.

Although the word ‘“dealer” is not
mentioned, the deduction necessary is
very slight. Eliminating those men-
tioned, that is industrial, commercial,
governmental, institutional and ulti-
mate consumer, we must be pointing at
the dealer. It is just a matter of read-
ing and re-reading paragraphs A and B.

The balance of the article is really
good. We agree 1009% that consumer
service has no place in the parts dis-
tributor’s activity.

We thank you for the many fine
articles in your good magazine.

M. H. Kirkeby, Pur. Agent,
Lew Bonn Company, Minn.

Mr. Kirkeby is absolutely correct but
as some jobbers find it “convenient” not
to interpret paragraph A4 of GMPA,
Amend. 134, as he does, we are asking for
legislation that will compel jobbers to

| confine their activities to wholesale sell-
ing so service dealers can get the mer-
chandise intended for their use by manu-
facturers without danger of reprisal.

OPA Changes

Daniel L. Jacobs, from York Auto-
motive Distributing Co., radio distrib-
utors, becomes a head of the Radio
and Miscellaneous Unit.

Ernest W. Heilmann, from A. G.

| Spalding & Bros., becomes section head
| supervising pricing actions for radios

| and musical instruments, sporting
\ goods, bicycles, dry batteries, house-
wares, hardware, luggage, watches

and other personal accessories.

O'Leary of Belmont to WPB

| Appointment of Frederick A. O’-
Leary, of the Belmont Radio Corpora-
tion of Chicago, as chief of the radio
and radar section of the production
department, is announced by W. H.
|Wheeler, Jr., regional director of the
War Production Board. This depart-
ment assists New England military elec-
tronic equipment manufacturers with
production, scheduling, procurement,
manpower and priority problems.

Mr. O’Leary was formerly associated
with Raytheon Manufacturing Com-
pany, Waltham, and the Eastern Com-
pany of Cambridge, Mass.

‘ More Batteries, Says WPB

Radio dealers and other merchants
who handle farm radio batteries are
told by WPB’s Director Stanley B.
Adams that an increase in battery pro-
duction is expected this fall. Overseas
needs for batteries have increased enor-
mously, but WPB is trying also to step
up civilian production because lack of
batteries may prevent people from tun-
ing in on important radio messages and
participating in vital war programs.

Synthetic Wire Insulation Coming

Large-scale, peacetime use of plasties
and synthetics in place of natural rub-
ber as insulation for electrical wires,

Radio Service Dealer



Pl CIU R E P AG E of Mt. Carmel's Famed Precision-el

Ever hear the story of how “precision-el” originated? It
was coined by a writer who visited the Meissner plant at
Mt. Carmel some time ago. He had watched in amazement
as hundreds of flying fingers handled intricate and delicate
assignments with unerring precision. “This,” he was told,
“is just a small part of Meissner’s personnel . . . "
“Personnel?’ he exclaimed. “Well, from what I've scen
today, I'd call them ‘precision-el’! No wonder Meissner
has such a reputation for quality!”

Time Out! This busy worker pauses for only a fleeting
sccond as the roving photographer snaps his picture. He
does his part in making the vital and highly technical
products with which Meissner supplies Allied armed forces
'round the world.

Precision-el at Work! These young women, like many Mt.
Carmel residents, have literally learned the electronic

busjness “from the ground up.” They are versatile enough
to handle any one of many difficult assignments.

July, 1544

Specialist! Mt. Carmel, Illinois, is said to have more electronic technicians
per thousand population than any other city in America. This young lady
is one of many experienced workers at Meissner’s Mt. Carmel plant.

Veteran! Here is another reason for Meissner’s top reputation for pre-
cision work. Meissner people rightly take pride in their job, in their own
personal production.

Now! Special 1944 Bulletin

Here’s what everyone in the
induszry needs to know about
Meissner’s 1944 line 