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BATTLE
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There goes the air raid alarm.

And bere they come, the fighter

pilots . . . scrambling madly for

their waiting planes. You'd burry

100 if you were in their shoes, he-

cause tiine grows migbt_r impor-

tant right then. Only a split sec-

ond can make all the difference

between getting upstairs in time.

and maybhe not getting off at all.

Speed is vital, too, in the building of all the tools and weapons our fighting
men need. Speed, that is, consistent with good workmanship.

The young lady pictured ac lefe is helping to send electrical instruments 1o
bactle stations faster, and in greater volume, than ever before. Hers is the delicate
task of fastening che top hair spring to the armature. Note how the specially
designed jigs not only speed her work, but insure accurate, precise assembly.

This single operation, all by itself, can
not materially reduce the time required to
build an instrument. Tt does serve, however,
as a small indication of the many new ideas
and refinements that have enabled Simpson
to make such great strides in instrument
manufacture,

In all Simpson inscruments and testing
cquipment you will find a basically superior
type of movement which required a slow
and costly method of construction only a
few years ago. Today, in the Simpson plant,
this greater accuracy and stamina is a mat-
ter of mass production.

SIMPSON ELECTRIC CO.
5200-3218 W. Kinzie Street
Chicago 44, Illinois

INSTRUMENTS THAT STAY ACCURATE

Buy War Bonds and

Stamps for Victory
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Formation flying is not merely
a matter of skillful piloting.
It is made possible by co-
ordinated action in response
to commands given by radio-
telephone,

Radio plays a still greater
part in the night-time for-
mation flying of bomber
squadrons.

Soon, however, lessons
learned from military appli-
cations will be put to still
wider use for commercial and
private flying. This may well
prove to be the largest of the
new fields for peacetime radio
development and expansion.
In this, M will bave an
important réle,
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ULTRA-SENSITIVE
MULTITESTER

20,000 OHMS PER VOLT

The R.C.P. Model 461P Ultra Sensitive Multitester pro-
vides a wide range of measurements and features required
for general laboratory purposes. It is also ideally suited
for field and shop measurements on military, naval and
Radar equipment.

Sensitivity of 20,000 ohms per volt on all D.C. measure-
ments results in negligible loading of delicate circuits.
Wide scale, 415’ rectangular meter used, with a move-
ment of 50 microamperes. Readings as low as 1 micro-
ampere can be made on the 100 microampere scale.

A.C. voltmeter sensitivity is 1,000 ohms per volt. Meter
movement is 29, accurate. Shunts and matched pair metal-
lized voltage multipliers accurate to within 1%. A sup-
pressor type copper oxide rectifier is used.

RANGES:
0-2.5-10-50-250-1,000-5,000 volts.
0-2.5-10-50-250-1,000-5,000 volts.
0-2.5-10-50-250-1,000-5,000 volts.
D.C. microammeter: 0-100 microamps.
0-10-100-500 milliamps.
0-1,000-100,000 ohms; 10 megohms.
minus 10 to plus 55.

D.C. voltmeter:
A.C. voltmeter:
Output volimeter:

D.C. milliammeteor:
Ohmmeter:
db meter:

Over all dimensions of the model 461P are 8" x 7% x 3%”.
Complete with self-contained bottery supply ond
convenient leather handle . . . net .............. $3 850

Other instruments in the complete line of R.C.P. elec
tronic and electrical instruments described in Catalog
No. 126. If you have an unusual test problem — either
for production or laboratory work — our engineers will be
happy to coaperate in finding the most efficrent solution.

REASONABLE DELIVERIES ARE NOW BEING SCHEDULED

RADIO CITY PRODUCTS COMPANY, INC.

127 WEST 26 ST. W— NEW YORK CiTY

MANUFACTURERS OF PRECISION ELECTRONIC LIMIT BRIDGES —~ VACUUM
TUBE VOLTMETERS — VOLT-OHM-MILLIAMMETERS — SIGNAL GENERATORS
—~ ANALYZER UNITS — TUBE TESTERS — MULTI-TESTERS — OSCILLO-
SCOPES — AND SPECIAL INSTRUMENTS BUILT TO SPECIFICATIONS.

—3
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COAXIAL CABLE
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€/ he Andrew Company is now able to supply standard

70 ohm 78" soft temper coastial cable in continuous lengths up to

4,000 feet! The cable is electrically identical to rigid cables of

equal size, but has these extra advantages: the cable may be

uncoiled and bent by hand, thus greatly simplifying installation;

no connectors, junction boxes or expansion fittings are neces-

sary, thus effecting a big saving in installation time and labor.

To insure that all splices are pressure tight and that all foreign

matter is excluded in shipment, the cable may be fitted at the

factory and shipped to you under pressure.

The Andrew glass insulated
terminal, an uniquely suc-
cessful development,

be used with this ﬂexiblev

cable to provide a gas
tight system.

4
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ﬂ E The Andrew Company is a pioneer in the

manufacture of coaxial cables and acces-
sories. The entire facilities of the Engi-
neering Department are at the service of
users of radio transmission equipment,
Catalog of complete line free on request.

COAXIAL CABLES

ANTENNA EQUIPMENT

363 EAST 75¢th STREET-—CHICAGQ 19, 1LLINOIS

OST discussions of things to come in
the radio industry are concerned with
home radio receivers, We don't hear much
about the business of manufacturing and
selling broadeast stations. To be sure.
there are only a few companies building
transmitting equipment. and the sales are
limited. compared to the number of set
manufacturers and their unit volume.
Still. neither could continue in husiness
without the other.

In fact. any future plans of radio set
producers shonld give consideration to
developments in the broadeast  trans.
mitter field.

This group is comprised of Collins,
Federal. Gates. General Eleetrie, RCA.
REL. Western Eleetrie. and Westing
house.

First to break the silence imposed by
wartime  preoccupation  with — militar
production is General Electrie. At a recent
luncheon in New York City, to which
trade paper editors were invited, G.E.
executives spoke very frankly of their
analysis of future broadeast station ex
pansion. and their plans to participate in
this field.

Dr. W, R, G Baker first reviewed the
formation of the Radio Technieal Plan
ning Board. the organization of which
was inspired by the remarks of FC(
Chatrman Fly. at the 1942 Rochester
meeting of the RMA and IRE. Now
organized to consider and analyze the
transmitting frequeney allocation needs
of all radio services, the RTPB is working
to formulate definite policies, plans, and
recommendations for presentation to the
FCC which will represent the industry’s
hest thinking,

Then. coming down to G.E.'s own plans
for the future. Paul L. Chamberlain, in
charge of transmitter sales, announced a
reservation plan for the postwar purchase
of broadeasting equipment. Details of
this plan have such significant implica
tions to set manufacturers and the trade.
as well as to broadeasters that the high
lights are set forth here. It is interesting to
note that while AM transmitters are in
cluded in the plan, the emphasis is dis
tinetly on FJ installations.

Under the GE. plan, present or pro
speetive broadeasters can make equip
ment reservations merely by purchasing
and depositing United States War Bonds
in an amount depending upon the power
of the transmitter in qguestion. Sinee
prices will not he established until produe

(CONTINUED ON PAGE 57)
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Set-Up S

RCA is in a unique position to anticipate and serve broadeast station equipment needs.
Here are some of the reasons why:

RCA makes and sells receivers,

RCA makes and sells tubes.

RCA has a well-qualified engineering department experienced in the

design of broadeast equipment.
RCA operates the world’s greatest electronic laboratories.

Development of improved broadeast station equipment is facilitated by this set-up.

Results show in RCA serviee to the industry.

From microphone to antenna. RCA offers the hroadeast station complete equipment of
coordinated design-—assuring superior performance. maximum operating economy and

convenience. and definitely fixed responsibility. RCA 1ictor Division. RADIO CORPO-
RATION OF AMERICA. Camden. N, 1.

RCA BROADCAST EQUIPMENT

s RCA is the only broadeast equipment sup-
plier manufacturing a complete line of meas-
uring and test equipment,

s RCA’s line of apparatus includes more of
the equipment necessary for the efficient oper-
ation of modern broadcasting  stations than
that of any other manufacturer.

October 1943



t has taken us eight years to prove to industry that
the use of a potentially superior spring material is no

guarantee of consistently finer springs.

At the risk of seeming boastful, there are springs illus-
trated below — taken from long runs in our plant, which
have not been duplicated in quantity by any other method
than by “Micro-processing.” And every one of these beryl-
lium copper springs is serving a highly critical wartime

purpase.

It has taken eight hard
years of research and
production for us to sift
the essential fact from
the non-essential; to
take the “wonder” out
of every run and re-
place it with “assur-
ance.” It has taken
some of the toughest
problems a war could
pose for us to prove
that beryllium copper
springs in the ultimate
require a special tech-
nique to make them bhe-

have as they should.

These are statements of fact which are being proved
around the clock in the Instrument Specialties plant.
These statements are made to you who, for one reason or
another, have found beryllium copper inadequate as the
spring material for your needs — and to you who have
vet to take advantage of the extreme versatility of

beryllium copper.

We have grown from a small spring manufacturer to a
relatively large producer — not alone hecause of war con-
ditions, but because we have devloped a technique which
has stood every comparative test ever put to it. By so
doing, we have converted many disbelievers, and have
found many new users. Beryllium copper can be the
wonder metal for coil or flat springs when it is treated
correctly. That fact Instrument Specialties will prove to
you on your own springs. “Micro-processing” makes the
difference between uncertainty and assurance of outstand-

ing service performance of beryllium copper springs,

MICRO-PROCESSING
takes the "WONDER”
out of Beryllium Copper

THREE SUGGESTIONS for

1.

INSTRUMENT SPECIALTIES CO., INC.

BETTER SPRINGS!

If you are now using coil or flut springs
which are or could be of beryllium cop-
per, get in touch with Instrument Spe-
cialties to see what Micro-processing can
do to improve necessary physieal and elec-
trical characteristies.

Start planning now to use the exeeptional
long life and dependability of micro-
processed beryllium copper springs. Weo
will be glad to discuss present or postwar
spring requirements with your design and
engineering departinents,

Write today for your copy of I-S Bulletins
+and 5 which summarize micro-processing
in terms of increased spring performance.

Depl. B

FM Radio-Electronics Engineerin g

Little Falls, N. J.



Pity the Hylron tubes struck
several sharp blows by

a heavy. swinging hammer

during the Bump Test. Only
by such rough treatment. can rugged Hytron tubes
suitable for the shocks of mechanlzed warfare

be selected.

Even this trial is not enough. These qual-
ity tubes must withstand many other
mechanical shock tests during which the
stability of electricai characteristics is
carefully measured while the tubes are
tortured by scientifically simulated jolts

and vibrations which might occur in
actual combat.

Hytron engineers are quality conscious.
Whether the test be mechanical or elec-
trical, their purpose is the same—to sup-
ply our boys with tubes fit for service
in bouncing jeeps, rattling tanks, shell-
belching battleships, and darting, twist-
ing, roaring fighter planes. Wherever
Hytron tubes may be called upon to act
as the dependable hearts of radio and
electronic fighting equipment, they must
be the best that can be made.

TR

inacio TusEs (
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LTS AL CAVER- NOT A

SNVER

BE A

Seven things you should do:

————— — —T —_———— o ———

|
1. Buy only 2 Pay no more ‘ 3 Pay off old 4 Support : 5 Provide for 6 Don't ask } 7 Buy all the '
what you than ceiling debts and higher taxes the future with more money War Bonds |
| really need prices...buy | avoid making ...pay them ' adequate life | for goods you | you can afford -
| rationed goods new ones [ willingly insurance sell or l and keep them
only with stamps [ | and savings ‘ work you do
| jemvmsemes) L ] B i

Keep prices down...use it up, wear it out, make it do, or do without

This advertisement, prepared by the War Advertising Council, is contributed by this magazine in cooperation with the Magazine Publishers of America.

FM Radio-Electronics Engineering
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OPEN CIRCUIT JACK

CLOSED CIRCUIT JACK

W, )
@\ug N

MICROPHONE JACK

————
[ "b-

TU-WAY PHONE PLUG

ONE-WAY PLUG

FLAT PLUG

CAN HELP YOU
MAKE THE RIGHT "CONTACTS”...

HE right “contacts” are always important. In electrical

and c¢lectronic applications a poor contact can mean
costly losses. By using Utah Jacks and Plugs you can be
sure that your equipment will not fail from the want of
proper contact. They have been tested in the laboratory
and in actual use thousands of times, answering every test
successfully—under all types of conditions.

UTAH PHONE JACKS are everything that selected
materials and human ingenuity can make them. They are
available in Imp, Short and Long frame types to fit the
standard phone plugs. Special Jacks are also made to meet
Navy and Signal Corps Specifications.

UTAH PHONE PLUGS can be supplied in two or three
conductor types—for practically every type of application.

Compact, sturdy and dependable—they’re all a plug should
be. Utah standard plugs are being used on many products
destined for use by the Armed Forces. In addition, special
plugs are being manufactured.

Investigate today the possibilities of using Utah Jacks
and Plugs in your electrical applications. You’ll be as-
sured of absolute dependability—and you’ll be cashing in
on Utah’s extensive electrical and electronic experience.
Write today for full information on Utah’s Jacks and Plugs
—it may save you considerable time and money.

UTAH RADIO PRODUCTS COMPANY, 860 Orleans St.,
Chicago, Illinois. Canadian Office: 560 King Street West,
Toronto. In Argentine: UCOA Radio Products Co.,
S.R. L., Buenos Aires.

PARTS FOR RADIO, ELECTRICAL AND ELECTRONIC DEVICES, INCLUDING \

SPEAKERS, TRANSFORMERS, VIBRATORS, VITREQOUS ENAMELED RESISTORS,
WIREWOUND CONTROLS, PLUGS, JACKS, SWITCHES,ELECTRIC MOTORS

CABLE
October 1943

ADDRESS:

UTARADIO,

CHICAGO
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Awarded for distinguished
service...to employees of

SCIENTIFIC RADIO PRODUCTS COMPANY

The fighting man with the Distinguished Service
Medal on his breast is proud. For it denotes excep-
tional bravery beyond the call of duty—a personal
EXTRA contribution toward Victory.

Our workers can be proud that their exceptional
contribution too has been recognized. For the “E”” pins
they now wear signifies distinguished service, individ-
ual excellence on the production front. To them, not
we, must be given credit for outstanding service to

the nation.

SCIENTIFIC RADIO PRODUCTS COMPANY %

lo 738 West Broadway — Council Bluffs, lowa
MANUFACTURERS OF PIEZO ELECTRIC CRYSTALS AND ASSOCIATED EQUIPMENT

FM Radio-Electronics Engineering



Voice communications on every front...

W hether by radio or land wire telephone, a voice
command gets the job done with clarity and speed.

UNIVERSAL microphones are playing a vital part in voice
communications of all the Armed Forces . . . being the first
instrument through which a command is given. Care must be
taken that the electronic patterns of the voice are held true
for the many electrical circuits through which they must later
pass. UNIVERSAL microphones with their precise workman-
ship are carrying the message through in all forms of voice
communication whether from a tank, ship or aeroplane.
UNIVERSAL products meet all U. S. Army Signal Corps Lab-
oratory tests. Standardization of parts, inspection, and work-
manship of high order combined with the best of material, make
UNIVERSAL’S microphones and accessories outstanding in
every application.

Available from stock, 1700U series U. S. Army Signal Corps and U. S.

microphone. Single bufton carbon type, Navy plugs and jacks are offered as

push-to-talk switch, etc. For trainers, inter- voice communication components to

communication and general transmitter manufacturers of transmitters and

service. sound equipment for the Armed Forces.
Catalog No. 830 contains complete
details.

UNIVERSAL MICROPHONE CO. LTD.

INGLEWOOD, CALIFORNIA

FOREIGN DIVISION, 301 CLAY ST., SAN FRANCISCO 11, CALIF. ® CANADIAN DIVISION, 560 KING ST. W., TORONTO 2, ONTARIO ll

October 1943
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S E H - : : l ' The SCR-299 Mobile Radio Communications unit played a great

part in the invasion of Africa and Sicily . . . these units were used
as mobile radio stations, transmitting voice commands to fast mov-
V a n g u a r d o f ing armored units while in action, or as permanent radio stations . ..
even under the most difficult operating conditions.
' n v a s i o n ., A leading military authority said, My observations in the theatres of
war make it possible to say that the SCR-299 hit the jack pot in the mobile
radio field as has the jeep in transportation.”

vzt oy § 5 o — :
< S A V
» . - X
M /...
S AT MR L e e < ——— 3 -

. 7

‘ . \ w BUY
, : % more
- BONDS!
THE WORLD'S LARGEST EXCLUSIVE

MANUFACTURER OF SHORT WAVE

-
RADIO COMMUNICATIONS EQUIPMENT _'_hE h a I '. tra rie rs co._

CHICAGO, U.S.A.
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POSTWAR HOME RADIO DESIGN

Plans to Revive Prewar Models May Be Upset by New Features and Types of Sets which
Newcomers Will Gapitalize in Bidding for Business

HAT will the first postwar radio sets

be like? Will manufacturers simply re-
vive their 1941 models? Or will they bring
out new sets which represent the wartime
progress of radio, and the newest thinking
on the subject of functional design?

From past experience, it might be as-
sumed that whatever they say now is only
for the purpose of feeling out competitors.
Any definite plans, if they have been
made, will be subject to last-minute re-
visions in the light of what others do.

Discussions of this subject now must be
purely speculation. However, it 1s useful
to appraise the situation in terms of its
possibilities and the factors which may
control or influence decisions.

WPB Actions * The WPB may scttle the
entire question if it is permitted to do so,
when the time comes to resume eivilian
set produetion. It is conceivable that ma-
terials will be released to a selected num-
ber of manufactarers for the production

BY MILTON B. SLEEPER

of a specified number of sets to retail at a
fixed ceiling price. In that case, it is rea-
sonably certain that they would be cheap
sets, perhaps in the $19.95 or $24.95
bracket.

This would be most unfortunate, if it
should happen, because it would deny the
public the advantages of developments
and improvements which are available as
contributions to the greater enjovment of
radio programs. It would simply set the
industry back by the number of years that
production has been suspended.

Setting low ceiling prices would prohibit
the inclusion of FM receiving circuits with
limiters and audio systems capable of
doing justice to the quality of FM broad-
casting.

Cmployment would be held down, for
labor, including that expended on com-
ponents and cabinets, is the largest item
of cost in home radio sets. Wages would
be set back to the prewar rate of $12 to
$16 per week.

From every angle. manufacturers, work-
ers, retailers, and the publiec would suffer if
control by the WPB or any other Govern
ment agencey puts the industry back into
the junk-box status in which it struggled
for so many years, and from which it was
finally emerging at the time of DPearl
Harbor.

It would be hetter to delay the revival
of civilian set production until the manu-
facturers can be permitted to work out
their own plans without price restrictions.

A hasty release under limited conditions
would be a false start indeed, and costly
to evervone concerned.

New Sets from Old Tools  There may he
sound reasoning behind the announced
intentions of the automobile industry to
start their production with prewar tools
now held in storage. But radio manufac-
turers can hardly do that. There aren’t
enough tools involved to justify it, in the
(CONTINUED ON PAGE 47)

W, R. DAVID,

REPLACE REBROADCASTING METHOD WHICH HAS BEEN

October 1943

IN CHARGE OF BROADCAST TRANSMITTER SALES AT G. E.,, EXPLAINS SETUP OF FM RADIO RELAY STATIONS TO

IN USE FOR OVER A YEAR TO FORM A SIX-STATION FM NETWORK
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FIG. 1. UPPER LEFT CHAMBER CONTAINS DRY ICE. OSCILLATOR CIRCUITS ARE ON THE RIGHT. CENTER DISC ROTATES CRYSTALS

TEMPERATURE TESTS FOR QUARTZ CRYSTALS

How Grystals Are Ghecked for Activity and Frequency at — 55° to 90° C.

LL the engineering effort put into a
piece of military radio equipment can

he wiped out by the failure of a quartz
erystal to maintain its frequency over the
range of operating temperatures it en-
counters in service. .And that might well
be the least loss, for our men and materiel
are under the control of instructions con-
veyed by radio.

In a broadeasting station. for exampie,
the temperature characteristic of a quartz
crystal is a less critical factor, since cir-
cumstances are such that a crvstal can
bhe mounted in a constant-temperature
chamber. In mobile and aireraft equip-
ment, however, cerystals are exposed di-
rectly to the ambient temperature. Con-
sequently, experience has shown that, to
assure  satisfactory  performance under
service conditions, they must be selected
under tests which subject them to a
temperature range from —35° to +90° C

* Chief Engineer, Hudson Ameriean Corporation
23 West $3rd Street, New York City,

BY A. HASS™®

During the tests they must maintain
both frequeney and activity within ex-
tremely close limits in order to meet the
requirements of military use.

The full significance of this test is ap-
preciated when it is considered that any
given crystal has cither a negative or a
positive characterstic. That is, the fre-
quency changes only in one direction. It
would he much ecasier to meet deviation
limits if it varied up and down during a
temperature run.

Production Testing * ‘I'emperature tests are
necessarily slow when they must cover a
wide range. In fact, they proved to he an
extremely serious bottleneek to the pro-
duction load of military needs put upon
crystal manufacturers. The type of ervs-
tals manufactured at Hudson American
must be checked every 2° from —35° to
+90°. This is a totai of 73 readings on
every crystal. It is plain, then, that we
were able to manufacture crvstals at a

higher rate than we could test them, since
time is required to warm or cool the erys-
tal hetween readings!

The manner in which we solved this
problem is made clear in the accompany-
ing photographs. With the equipment il.
lustrated, it is possible to check sixty erys-
tals in the same length of time that is
required to test one erystal.

Description of Equipment x This equipment
is divided into two sections, 1) the variable
temperature compartment and, insulated
from it, 2) the oscillator and power supply
compartment.

The former contains a fan to circulate
the air, a chamber to hold dry ice, another
in which heating coils are mounted, and a
circular mounting that carries 60 crystals.
The second section, so constructed that it
remains at room temperature, holds the X
oscillator to which each erystal is con-
nected in turn, a standard reference erys-
tal and its oscillator, and a mixer and

FM Radio-Electronics Engineering



FIG. 2. OPERATOR CALLS OUT READINGS TO RECORDER, AND WATCHES THERMOMETER

amplifier with its output running to the
deviation meter on the top of the cabinet.

Fig. 1 shows the general arrangement. A
motor-driven fan is mounted under the
dry-ice compartment, while the heating
coils are located at the rear of the center
section. The rate of temperature change
can be controlled by manipulating the
high- and low-heat switches on the front of
the cabinet, Fig. 2. A storage compart-
ment for dry ice is provided at the right.
There are two thermometers at the left of
the wheel, Fig. 1. One indicates the tem-
perature of the chamber, The bulb of the
other is sealed in a erystal holder, so as to
indicate the temperature of the erystals in
the holders mounted on the wheel.

Details of this wheel are shown in Fig. 8.
The unit appears upside-down in this
photograph, for the large dise is actually
used by the operator to swing from one
cryvstal to the next. The clips take 60
ervstals, eack position being identified by
a number on the large dise, and by a stop
on the detent device.

A the electrical cireuits are loceated at
the right. The panel visible in Fig. 1 car-
ries the standard reference eryvstal and its
activity meter, Other elements comprising
the circuit in Fig. 6 are at the rear. The
standard osaéillator eireuit, Fig, 6, feeds the
GSC7 mixer, to which the output of the X
erystalt oscillator, Fig, 4. is also connected.
The output of the mixer is then fed to a
65J7 and on to a 616, operating as a
saturated amplifier. In this manner, the
difference in activity between two erystals
is prevented from affecting the reading of

October 1043

the deviation meter. This meter is con-
nected across the rectifier, Thus it can be
calibrated direetly in eyeles difference be-
tween the standard and the erystal under
test. The full-scale reading is 2,500 eyeles

Plate voltage for the standard frequency
oscillator is furnished by a degenerative
network comprising a 6B4G triode as a
current control, a 65J7 grid bias supply
for the 6B4G, and a VR105-30 for a con-
stant bias for the 65J7 tube. This regula-
tory cireuit is supplied by a conventional
rectifier and filter system.

If the line voltage increases, the voltage
at the contact arm of the variable resistor
connected to the 65J7 control grid also
rises. The plate current of the 65J7 in-
creases  accordingly, and the negative
voltage at the 6B4G grid rises, thereby re-
ducing the 6B+G plate current and the
output voltage drops. This action is re-
vised when the input potential drops, and
the effect is instantaneous.

A\ separate regulated voltage supply for
the 6F6 saturated amplifier is provided by
a VRI50-30 and a VR103-30, resistance-
connected to the 574,

Correlation of Oscillators « Before erystals can
be tested, it is necessary to adjust the
X oseillator and the standard oscillator to
exact conformity with a master standard.
When the two oscillators in the test equip-
ment have been correlated accurately, a
standard erystal will produce the same ae-
tivity reading when inserted in the erys-
stal wheel or in the socket of the standard
oscillator, located in the right hand
compartment.

Fither of two methods can be used for
correlating, the heterodyne method or the
oscilloscope method. The latter scems to
be preferred. however,

FI1G. 3. SPRING CLIPS HOLD 60 CRYSTALS. DETENT DEVICE ALIGNS CRYSTAL FOR TEST




It will be de-
scribed here because
it is applicable to
other purposes, as
well. The operation
is carried out in the
following steps:

1. Set up a com-
munications receiver
with a 10 ke, multi-
vibrator standard
connected to the an-
tenna terminals.
Connect the vertical

el

AT
N

i

into the extra holder
connected to the X
oscillator, and  ad-
just it in the manner
deseribed above. The
accuracy of the whole

ACTIVITY
METER

E

T

test depends upon
the care with which
these settings are
obtained,

L

Crystal Checking «
Once the electrical
adjustments have

plates of an oseillo-
scope to the output
of the receiver, and the horizontal plates
to a standard audio frequency signal
generator.

2. Plug a standard erystal into a master
standard oscillator, and adjust the latter
for maximum reading on its own activity
meter. Record this reading. Tune the re-
ceiver accurately to the erystal frequency,
Then vary the setting of the audio fre-
quency generator until a Lissajou ellipse
appears on the oscilloscope sereen,

3. Remove the standard crystal and
plug it into the standard oscillator of the
crystal testing equipment. Adjust the
plate condenser of the 6C3, Fig. 6, for
maximum activity, as indicated on the

FIG. 5. REAR OF THE CRYSTAL TESTING CABINET.

FIG. 4. X CRYSTAL OSCILLATOR. CONTACTS AT LEFT ARE FOR THE CRYSTAL WHEEL

meter. Then adjust the grid condenser
until the Lissajou figure reappears. Since
this activity reading will not correspond
with the value previously recorded, the
-ariable resistor in the 6C3 cirenit must be
set to obtain the required value. However,
changing the resistor will upset the Lissa-
jou figure. It is necessary to go through
these steps again until the activity is the
same as that originally recorded, and the
Lissajou figure is obtained on the oscillo-
scope. When the adjustment is exactly
right, changing either of the condensers or
the resistor will cause only a slight varia-
tion of activity.

+. Finally plug the standard erystal

HEATING COILS ARE IN CENTER COMPARTMENT, OSCILLATORS AT LEFT

been made, the
crystal checking is
only a matter of skillful manipulation and
visual accuracy in reading the meters.
Women operators are selected for this
work. The first step. of course. is to load
the crystals in the elips. This is done by
touch, the wheel being accessible through
the ice chamber.

About 25 Ibs. of dry ice are put in the
left hand compartment, and the fan is
turned on. Approximately 30 minutes are
required to bring the erystal temperature
down to —350° C. Then the ice is removed,

The operator starts with the wheel in
position for No, 1 ervstal. calls out the ac-
tivity and frequeney deviation indieated
by the two meters on the top of the cabinet,

FJM Radio-Electronics Engineering
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FI1G. 6. STANDARD CRYSTAL OSCILLATOR,

and repeats this for one erystal after an-
other. An inexperienced  girl  requires
nearly two minutes to cheek 60 crystals,
but a skilled worker can do it in well under
a minute. In a 2-minute interval, the tem-
perature rises 2°, and the whole process is
repeated.

When the run is started, the cover of the
ice chamber is opened to start the steady
rise of the erystal temperature. At —10°, a
300-watt heater element is turned on,
This is increased to a 6-watt element at

MIXER, AND AMPLIFIER. DEVIATION METER IS CONNECTED TO RECTIFIER AT RIGHT

0°, and to 900 watts at +10° C, The fan is
kept running at all times.

There is a definite knack to handling the
wheel and calling out the readings, as well
as to manipulating the heater controls so
as to keep the temperature rise in step
with the checking. However, experience
has shown that the know-how can he ac-
quired quickly, with the net result that a
speed of testing can be achieved that is far
bheyond that obtainable from any other
method now in use.

ELEGTRIGAL INSTRUMENT PRODUCTION SOARS

IGURES released by H. I’. Sparkes,

chairman of NEMA's Eleetrical Meas-
uring Instrument Section, show that the
production of measuring instruments of

arious types has inereased from 700,000

units in 1940 to an estimated total of
28,000,000 in 1943,

Schedules for 1944 have heen set at 39.-
000,000 units, or 35 times the 1940 produc-
tion. This tremendous increase is due to
the fact that a large bomber may carry as
many as 250 eleetric meters, a battleship
requires about 1,000, a submarine 130, and
even a tank has 10 meters. In fact, these

October 1943

instruments guide every machine of war
that flies, floats. or runs on the ground.
In February, 1942, at a meeting of 68
representatives of the Army, Navy, Air
Force, WPB, and instrument makers laid
out a plan for the increased production re-
quired. Among the steps taken immedi-
ately through the WPB’s Radio and
Radar Division was the issuance of limita-
tion orders eliminating a great number of
non-essential instrument types, and stand-
ardizing on a limited number which could
be handled on a mass-production basis.
Barriers of commercial competition

were swept away. Such companies as
Weston and  Sangamo  Eleetrie  joined
hands, and Sangamo facilities were con-
verted to Weston designs. The Westing-
house Company worked with Simpson
Electrie and others on producing such de-
vices as blind navigation instruments.
General Electrie turned over their designs
to be used by subcontractors.

In peacetimes, over 100,000 types and
variations of specialized meters  were
manufactured, but with the advent of war,
this number started to iner an
alarming rate.

To achieve the required production
goal, it was clear that this condition would
have to be changed drastically. Accord-
ingly, NEMA and the American Stand-
ards Association set up a special commit-
tee under the chairmanship of R. B, Shep-
perd, of WPB's Simplification Bure: u
This committee drew up a simplificati mn
standard which eliminated about 857 of
the previous instrument variations.

This. of course. is only a part of the
story of the means by which our military
requirements were met. Some of the de-
tails, such as developing an adequate
domestic source for jewelled bearing, are
amazing stories in themselves,

s¢ at
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GLASS-BONDED MICA RADIO INSULATORS

Manufacturers’ Recommendations for Design Factors and Tolerances for Glass-Bonded Mica Parts

WAR STANDARD on Glass-Bonded
Mica Radio Insulators, C75.6-1943,
one of a group of standards for com-
ponents of radio equipment used by the
Armed Forces, has now heen completed.

— —

| AVOID KEYWAYS
| IN HOLES \

ANCHORING OR

AVOID THESE— POSITIONING

‘ \ HOLES DRILLED

4 \ PART
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L f D‘c:) ‘o so|
- [RQo 9p

2O 4 = SPACE
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USE ROUND- AT LEAST g INCH
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| AVOID DRILLED-THRU
[ HOLES, CLOSE TOGETHER
OR CLOSE TO EDGE

L _

FIG. 1. TYPES OF HOLES AND OPENINGS
Engineering representatives of the Armed
Forcesand the radio industry have worked
jointly under the anspices of the Ameri-
an Standards Association on this stand-
ard. Because of the low clectrical loss of
this material as compared with other
insulating materials currently used. this
standard on glass-bonded mica should he
of particular value to those concerned
with FM and other ultra-high frequency
applications.

Despite a tremendous inerease in the
use of glass bonded mica for insulating
purposes in high frequeney radio and
clectronic  equipment  during  the past
three years. the lack of information on
the part of many engineers on design
criteria to be used for this new material
has hampered its full effectiveness. Glass-
bonded mieca is finding widespread use
under such trade names as * Mycalex,”
“Mykroy." and * Kolonite.” bhut heeause
comparatively little is known about its
fabrication. the full possibilities of this
material have not always heen realized.

The standard is intended to correct
this situation. The requirements for est-
ing and inspection of the material by the
Armed Forees and prime contractors have
heen established. In addition. beeause of
the nature of the material. it has heen
found expedient to inelude an appendix
hased oo the combined experiences of
those most familiar with the material.

* Rl Engineey
20 Wt 309th Strect

Ametican Standards Association
New York City

BY H. R. WILSEY*

This data will help to insure the most
desirable  design of  glass-bonded  mica
msulators, and to facilitate procurement
at minimum cost and production time.

The design eriteria are presented here
for the benefit of engineers and draftsmen
concerned with the design of insulating
parts for radio equipment.

Preferred  Shapes » To provide maximum
production. reduce fabrication time. and
reduce costs, it is recommended that
rectangular parts be used where possible
and that irregular or curved sections he
avoided,

Tapped Holes » Although holes in glass-
bonded mica insulation can be tapped. it
is recommended  that such  holes he
avoided if possible. If tapped holes are
required, they should he slightly counter-
sunk to prevent chipping.

Bottoming of tapped or blind holes
should be avoided.

Threads in tapped holes should con-
form to Class 1 fit.

— —
SPECIF Y RADIUS OF
TOLERANCE = AT LEAST 1/8 INCH
*ONE DEGREE - .‘
N
K f
o l
{
NN
TOLERANCE SPECIFY A
BETWEEN HOLE RADIUS OF AT {
CENTERS = LEAST £ INCH
+ 0.007 INCH
| L-AVOID THIS
— — o - S —

FIG. 2. HOLE TOLERANCES AND FILLETS

Counterboring * \lthough it i« possible  to
counterbore glass-honded mica. it is not
always possible to secure sharp  edges
around the counterhore.

Thickness of Flat Parts % Flat plates or sheets
from which most parts are fabricated are
available in standard thicknesses of I,
S160 V036G a6 3,0 T4 and 1in. In
the design of flat parts. standard thick-
nesses should he specified wherever possi-
ble. Tt should be noted that the nominal
minitmum thickness of flat parts s ¢ in.
Mthough thicknesses less than 1y in. can
he produced. special grinding operations
involving high cost and inerease in pro
duction time are required. In any case,
the thickness should be not less than § 32

in. where the maximum dimension (length
or width) of the part is 8 ins. For dimen-
sions above 3 ins.. the minimum thickness
should be 1 in.

Round Rods * Round rods are available in

B )
SPECIFY RIGHT ANGLE CORNERS
WHERE_POSSIBLE
N
|
AVOID SPECIFY
ROUNDED! CHAMFER
CORNERS, WHERE RIGH T |
ANGLE |
CORNER MUST |
BE ELIMINATED
L — _ i

FIG.3. RECOMMENDATIONS AS TO CORNERS

standard dimensions of 1,0 3¢, 1y, 34 34,
Tg.and 1in. In the design of parts to be
machined from rod stock. sueh as bush-
ings, washers, or spacers, standard diam-

cters should he specified wherever possible.

Corners * On  flat plate  designs,  right-
angle outside corners should he specified
where possible to avoid additional time-
consuming machining operations. Where
it is cssential that sharp outside corners
he eliminated. a chamfer should be used
in place of a definite radius. as the latter
requires the use of special jigs. (Sce Fig. 3.)

Angles % Where angles or V' cuts are re-
quired in the edges of flat piccees. a radins
of not less than 14 in. should be specified
at the apex of the angle or V cut., (See
Fig. )

S — ‘ ]
|

» NOMINAL

PERMISSIBLE

RADIUS EQUAL S
0.032 INCH |

AVOID SHARP

CORNERS—\
S

_ . _ J

FIG. 4. AVOIDANCE OF CORNERS ON SLOTS

Holes  Round holes should he speetfied
in preference to square, rectangular, or
clongated holes as the latter involve cost Iv,

(CONTINUED ON PAGE 53)
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AN EXPLANATION OF FREQUENCY MODULATION

A Clarification and Comparison of the Characteristics of Amplitude and Frequency Modulation, Part 2

Frequency-Modulation Transmitters » I'wo im-
portant and quite diffierent methods of
obtaining frequeney modulation are in
use at the present time. A thied method
has also been announeed.

The method proposed by Armstrong 3
makes use of the faet that for low values
of m, (m, less than 0.3) the fondamental
difference bhetween amplitnde and phase
modulation lies in the phase relation he-
tween the carrier and side-hand veetors,
Balaneed
sively used

modulators have been exten
Cincarrier-current systems to
obtain the two side bands of amphitude
modulation and eliminate the carrier. In
the Armstrong system the carrvier output
of the oscillator is shifted 90 degrees and
then used i a balanced modulator to
obtain side-band components correspond
ing to amplitude modulation with this
carrier phase. The output is then added
hack to a carrier component with the
phase of the oscillator to Torm a phase
modulation system. The maximum allow
able modulation factor m, produced with
these components is 0.5 sinee only one
patir of side freguencies 1s available,

A block diagrar showing the Armstrong
svstem is shown in Figo 11 The several
components required will he diseussed in
turn.

This method is fundamentally a phase-
modulation syvsten. but it may be con-
verted into a frequency-modulation sys-
tem if an audio equalized is used before the
modulation. The required characteristic
of this equalizer is that the output voltage
must be inversely proportional to the
audio frequency of the input voltage. With
this equalizer in the audio system the
phase modulation will be inversely pro-
portional to the audio frequeney ol the
original signal. It has been shown that
this is the requirement for frequeney
modulation and so the combimation pro-
duces true frequeney modulation.

It has been explained that with this
svstem m, s limited to a maximum value
of 0.5, in the original modulation. On ac
count of the charactenstie of 1M which
has been diseussed, this maximum value
of m, can only be secured at the lowest
audio frequeney to he transmitted. The
value of m, at higher frequencies will be
inversely proportional to the andio fre-
queney. Then if a range from 10 to 15.-
000 eveles is to be transmitted the maxi-

* Professor of electrieal cugineering at Olno Stat
University, Cohunbus,

“ A Method of Reducing Disturbanees m Radio
Signading by g Svstem of Frequeney Maodulation,”
15 H. Armstrong, FRE Proccedings, volume 24, May
FO30, page 680,
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BY W. L. EVERITT*

mum value of m, at 15,000 eveles will he
) 15,000 0.5 00013,

Such a method of obtaining frequeney
modulation, if used alone, would he en-
tirely impractical since operstion would
he restricted to such low values of m, and
the advantages of frequeney modulation
lie in the use of large values.

I a radio-frequency amplifier has a
large grid bias and relatively farge radio-

CONSIDERABLE engineering
effort has been expended on spec-
ulation as to the shortcomings of
Major Armstrong’s method of
using Frequency Modulation to
provide an improved system for
radio broadcasting and commu-
nications.

Most of the questions raised
can be answered readily by those
who have had practical experience
with the use of FM. Answers to
questions of theory are also avail-
able to those who seek them.

Professor Everitt covered the
theory of FM very clearly and con-
cisely when he prepared this paper
nearly four years ago. Subsequent
investigation has confirmed his

mathematical analysis and his
conclusions.

In his only statement based on
speculation, however, time has

shown him to have been mistaken.
He stated that ‘‘the reactance
tube method (of modulation) is
simpler and would seem particu-
larly applicable to low powers and
portable equipment.”’ In prac-
tice, the phase-shift method is
being used exclusively for mobile
equipment.

frequency voltage applied to its grid, the
plate current will flow in pulses * contain-
ing harmonies of the grid exciting voltage,
If the plate eirenit is tuned to a harmonie
of the grid voltage, the voltage across the
tuned cirenit will have a high valoe ab this
harmonie, For efficient operation this har-
monic should he a low one, say the second
or third. When tuned to a second harmonic
the combination is called a frequency
doubler.

It has been found that a frequency
doubler also doubles the phase or fre-
queney shift il an angular-modulated wave
is applied to the grid, and therefore don-
bles the value of m,, and also m for such a
wave. A series of # doublers would mul
tiply m, by 27,

If the method of obtaining frequencey

modulation now heing discussed s oper-
ated with a relatively low carrier fre-
queney and the output is passed through
a sequenee of doublers or triplers. the
value of m, can he correspondingly in
creased, Tt has heen shown that if o devia
tion of 75,000 cveles is desired, the value
of wm, at an andio frequeney ol 13,000
eveles would he 75,000 15000 = 50 |t
has also been showns that for the wide
audie range of 400 135,000 eveles the n
which can be initially produced by the
Armstrong method at an audio frequeney
ol 15000 eveles s 0.0013, Fherefore the
amount of multiphication of e, requived
is approximalely 5 0013 = 33500 The
number of doublers required is then ob-
tained by the solution of the equation
Y 3950
Or
n 12 nearly

11 a tinal carvier frequeney of FLome. s
to be used. and Straight multiplication
were to bhe employed, the carvier frequeney
at which the initial modulation should
take place would he determined by the
frequency multiplication required. In this
case

Initial carrier frequencey

Final carrer frequeney +1.000,000
Multiplication of doublers L
10.000

('.\'('I(‘\' per .\'('('l)ll(l

It is not possible to modulate a 10.000-
evele carrier by an audio frequeney of
15.000 cveles. sinee the andio frequencey
must be less than the carnier frequencey.
Therefore some modification of the sys-
tetn must be made. The maodification
adopted is to perform the modulation at
an initial carrier frequeney of the order of
200 ke, and pass it through a first group
of say six doublers. The carvier frequeney
has then heen multiplied 29 Gmes and has
reached a value of 12.8 me. If now a final
carrier frequeney of #1 me. is desired, the
12.8 me. signal is combined with the out-
put of a second erystal oscillator whose
frequeney is selected so that a beat note of
11726 or 0.6106 me. is obtained, This does
not affect wrp. The 6306 ke, wave is then
passed through a second group of «ix

doublers to obtain the final +1-megacyele
output. Since the initial frequeney-maodu-
lated wave has now passed through 12
doublers, the multiplication of 21 or k-
096 has heen obtained.

The output of the second group of don
hlers is then amplified up to the final power
required.
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While this circuit seems complicated,
it should be remembered that these opera-
tions can be performed at low power and
with receiving-type tubes. The cost is not
prolibitive for a transmitter station, since
the investment in other equipment would
be much greater.,

The second method of frequency modu-
lation operates in a distinetly different
manner, If the capacity of a capacitor
could be varied at an andio rate, and if
this capacitor were included in the tuned
cirenit of an oscillator, it is apparent that
the output would be frequency  modu-
lated.

The fundamental characteristic of a re-
actance is that the current flowing into
the two terminals is 90 degrees out of
phase with the voltage applied across
these terminals, This same effect can be

actance may be varied at an audio rate.

The terminals a, b are comnected in
parallel with the tuned eircuit L. Cyof a
conventional oscillator whose output fre-
quency is determined by the resonance of
that circuit. With this combination a
variation in the audio voltage on the grid
of the reactance tube will produce a fre-
quency-modulated wave in the output
cirenit of the oscillator L. (',

The cirenit of Fig. 12 does not have
the inherent stability of the system of
Fig. 11 hecause the carrier frequency or
frequency for zero modulation is not Crys-
tal controlled. Stability equivalent to
erystal control is necessary in modern
radio operation. In order to secure Crys-
tal control a more elaborate svstem s
necessary. This is illustrated by the block
diagram of Fig. 13,

A delay or filter must be introduced in
the frequency feedback cireuit so that it is
unresponsive to the variations in fre-
queney produced by the audio modula-
tion, but will make corrections for the
long period drifts associated with oseil-
lators which are not ervstal controlied,

The two methods of frequeney modu-
lation transmitters cach have their pro-
ponents, The Arinstrong method is elaimed
to be more stable because the carvier fre-
quencey is directly controlled by the two
erystals. The reactance tube method s
simpler and  would  scem particularly
applicable to low powers and portable
equipment. It is too soon in terms of
practical operation to be sure which will
find the more general application.

The operation of the final amplifiers in
hoth systems is essentially simpler than is

- - —_—
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FIG. 11. BLOCK DIAGRAM OF ARMSTRONG FREQUENCY MODULATION TRANSMITTER WITH CRYSTAL FREQUENCY CONTROL

seeured with a tube civeuit. The method
is illustrated in Fig. 12, The resistance
Iy 1s made small in comparison with the
reactance of ', Then the alternating
voltage between the control grid and
cathode is substantially 90 degrees out of
phase with the voltage impressed wcross
the terminals a-b. But the plate current
which Hows in the tube is determined
largely by the grid voltage. The choke
L: provides a large impedance to alternat-
ing current so that the AC component of
the plate current will How in the terminzals

b, The current which flows into the
terminals a, & will he 90 degrees out of
phase with the voltage across it beeanse
of the grid control, and the eirenit appears
like a reactance at these terminals,

The magnitude of the reactance is a
function of the amplification constant of
the tube. In a variable-mu tube the ame
plification constant may be controlled by
the voltage on the grid. Therefore if an
andio: voltage is also impressed on the
control grid of the tube the effective re-

The oscillator and reactance circuit are
similar to those of Fig. 12. The oscillator
usually operates at some submultiple of
the desived frequency., say one-fourth or
one-sixth. A frequency multiplier is used
before the operation of the final power
amplifier, as is standard practice at ultra-
high frequencies. A sample of the output
is brought back into a frequency converter
where it is mixed with the output of a
crvstal oscillator for comparison purposes,
The resultant beat note is then passed
through a frequency diseriminator of the
same general type as used in receivers and
Hlustrated in Fig. 10. If the final output
changes frequeney, the beat frequency
passing into the discriminator will change.
This change is used to produce a direet
voltage in the discriminator which in
turn is applied to the reactance tube to
provide a correction on the frequency
drift which has oceurred.

This method of increasing stability has
a marked similarity to the use of inverse
feedback in andio amplifiers.

the case in amplitude modulation, since
attention need not be paid to the lin arity
of input-output amplitude curves,

In amplitude modulation the final high-
power stage presents certain difficulties in
operation. A transmitier normally  re-
quires S either a high-power andio am-
plifier with an output about 75 per cent
of the rated carrier power to perform the
modulation. or clse the final stage must be
operated at half its maximum eficieney.
This is beeause in amplitude modulation
the power ontput must be inereased dir-
ing modulation by an amount equal to the
side-band power (30 per cent of the carrier
power for wm = 1.0). The increase in
power must be supplied by either an
audio amplifier or by an increase in the
efficiency of the output stage during the
audio exele. An inerease in efficieney can
only be obtained if the efficieney in the
absenee of modulation is limited to half

its maximum possible value. Both of these
_— .

“Communication Enginesring ™ (4 book), W, 1
Everitt, MeGraw-Hill Book Company, 1937
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expedients increase the cost of high-power
stations materially. Since the amplitude
and power output of an FM transmitter

are constant during modulation, the final

stage can operate at its maximum effi-
ciency at all times even though the original
maodulation is performed at a low power

relay stations for broadcast-station inter-
connection have not met with favor be-
ause of the limited range and additional
interference which they would cause, but
it appears that a large part of this ohjec-
tion is eliminated when FM is used.

It is also possible to multiplex other
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FIG. 12. CIRCUIT OF OSCILLATOR FREQUENCY-MODULATED

level where only receiving-type tubes are
required.

The question is frequently raised
whether the wide band which must be
transmitted for FM does not introduce
difficulties in the tuned eirenits. How-
ever, it should be remembered that the
selectivity of any tuned eircuits is given in
terms of frequency ratio rather than abso-
lute band width. A 200-ke. band width
at 40 me. is only one-half of one per cent
of the earrier frequency, while the 10-ke.
band width used in standard broadeasting
at 1,000 ke, is one per cent of the carrier
frequency. Therefore no difficulties are
introduced in the transmitter by the re-
quired ahsolnte width of the band when
the carrier frequeney is high,

Application of FM to Services Other Than Broadcast-
ing * Frequency modulation seems to have
inherent advantages for other services
than broadeasting.  [mportant  among
these are its application to police and air-
way communication. The sharp limita-
tion of the range obtained with FM is an
advantage and it would appear that many
more police transmitters covering specifie
areas could he used without interference,
In airway service some of the most im-
portant contacts are needed during severe
electrical storms and FM could make an
important contribution in this field.

FM would also appear to have ad-
vantages for military purposes  where
limited ranges are desired and interference
is a particularly severe problem.

In police, airway, and military com-
munication, high-quality reproduction is
not necessary and so a more limited band
would serve the purpose.

FM has also been proposed for longer-
distance communication hy the use of re-
lay or repeater stations spaced at inter-
rals determined by the range of the trans-
mitters. By the use of directional antennas
this range can be increased. Previous
proposals to use amplitude-modulated
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B8Y REACTANCE TUBE
on FM transmission, such as
facsimile. transmitting this service along
with a sound signal, but with a reduction

services

in the signal-to-noise ratio. \nother sug-
gestion has been to transmit two sound
signals to obtain binaural reproduction.
The possibilitics of these nses have heen
only partially explored.

Conclusion %« It would appear that fre-
quency madulation is capable of produe-
ingamarked change* in broadeasting with-
in the next few years. It is very doubtful
if it will eliminate the use of the standard
broadeast frequencies, as they are still
capable of covering larger distances when
(and only when) a transmitter is given
exclusive use of a channel, It seems prob-
able that many local stations designed to
cover a limited area will be transferred to
FM operation, and the number of cleared
channels inereased so as to take better
advantage of the limited band of standard
broadeast frequencies available. The de-
velopment in these lines must eventually
respond to the laws of economics and
engineering.

* Note that this prediction was made by the author
early in 1940, Evitor’'s NorE

OSCILLATOR MULTIPLIER POWER —_j
AMPLIFIER
REACTANCE DISCRIM- FREQUENCY CRYSTAL
TUBE AND tNATOR CONVERTER OSCILLATOR
CIRCUIT
AUDIO
AMPLIFIER
|

FIG. 13. BLOCK DIAGRAM OF REACTANCE-TUBE-CONTROLLED FREQUENCY MODULA-
TION TRANSMITTER WITH CRYSTAL STABILIZATION AND DISCRIMINATOR

GHAIRMAN FLY CALLS PLANNING CONFERENGE FOR NOVEMBER 7TH

HAIRMAN FLY of the FCC has called
a conference of Government officials

and the Radio Technical Planning Board
to be held at Washington on November
17th. This is a preliminary step to post-
war allocations of radio frequencies, but
only organization and procedure will be
discussed with RTPB members and panel
chairmen. Policies of frequency alloca-
tions and systems standards will not be
taken up at this time, Plans for this meet-
ing were announced by Mr. Fly at his
recent press conference with FCC Chief
Engincer F. K. Jett,

On the 18th, W. R. G. Baker, Chairman
of RTPB. has arranged for a mecting of
the Administrative Committee to com-
plete organization of panel chairmen. and
to initiate important technical studies.

Mr. Fly announced that his conference
would make plans for studies and organi-
zation of committees to survey future al-
Jocation requirements of the future, Thus
industry and the Government groups will

be enabled **to get their bearings and dig
in for some hard technical work and
study.”

Thus certain questions of procedure
among Government agencies and  the
RTPB can be resolved before the indus-
try's engineering studies proceed too far.
Mr. Fly expressed his satisfaction with the
organization of the RTPB, and com-
mended the leadership of the RMA and
IRE in its establishment.

Plans for governmental radio needs will
be made by TRAC, of which FCC Com-
missioner T. A. M. Craven is chairman,
with recommendations from the Board of
War Communications,  TIRAC includes
representatives of the Army, Navy, Coast
Guard, Departments of Agriculture and
Commerce, and other Government
agencies.

Mr. Fly disenssed the possible transfer
of television to higher parts of the radio
speetrum, above the 36-me. point where
picture frequencies now hegin.
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SPOT NEWS NOTES

New FM Applications: It is highly significant
that new applications for FM  broad-
casting stations are being filed now. in
preparation for the time when station
construction can bhe resume:d. Latest to
file are:

Miami Valley Broadeasting Corpora
tion (WHIO) Dayxton, Ohio. 46.1 me.. to
cover 7,730 square miles. This is a radins
of more than 30 miles.

Matheson Radio Corporation (WD)
Boston, Mass.. 6.1 me.. to cover $.600
square miles. This is a radius of 35 miles.

Stations WKBZ. Muskegon, Michigan.
43.7 me., to cover 2.200 square miles, This
is 1 radius of over 23 miles,

These will be held on file for the present.
of course. but early action can be expeeted
when the time comes to consider pending
FM applications, sinee they will he han-
died in rotation. It is understood that
many more are being prepared for filing.
so that the FCC will have a fairly com-
plete picture of channel needs and the
band width necessary to accommodate
them before they start to make any new
frequeney assignments,

LRE. President, 1944: Wil he Hubert M.
Turner, Associate Professor of Electrieal
Engincering at Yale University. He sue.
ceeds Dr. Lynde . Wheeler, of the FOC,
I’rof. Turner is particularly noted for his
methods of experimental and
laboratory techniques in teach-
ing radio engineering.

During the first World War,
Prof. Turner organized the tech-
nical instruction for the Signal
Corps at the University of Min
nesota. and later at the Signal
Corps School for Officer Candi.
dates at Yale. He is the 82nd
president of the LR.E.

Vice President for the coming
vear will be Ralph A, Hack
busch, who is vice president in
charge of radio at Rescarch En-
terprises, Ltd.. Leaside, Ontario.

Dircctors elected for 3.vear
terms were: Raymond F. Guy,
radio facilities engineer for NBC,
New York: Lawrence O, P,
Horle, consulting engineer. New
York: and William . White,
engineer at G.E. electronies lab
oratory, Scheneetady.

Arithmetic Cepartment: .\ new Gallup
Poll report is being offered as
evidence that not more than
300,000 home radios are in need
of tubes or servicing. therehy
refuting statements from the in-
dustry that sets are going out
of commission at a very much
higher rate.

If the guestion asked by Gal

_@l.'».l”

{1
4 )

F. C. BEST, PRESIDENT, CHICAGO TELE-
PHONE SUPPLY, SPEAKING AT ARMY-NAVY
‘‘E' AWARD CEREMONIES

lup pollers had been. ' Is yvour radio set
in operating condition®™ the resulls conld
be taken as imdicating the true state of
affairs. However, the guestion actually
asked was.  Aside from food. what things
that you need very much right now for
your home or family would you buy if
you could get them?® -

According to the Gallup report. this
question put radio sets into competi

SGT. JOHN BASILONE, WHO WON CONGRESSIONAL MEDAL OF
HONOR FOR KILLING 38 JAPS, GREETED BY ARTHUR FREED
AT A FREED RADIO “SPEED PRODUCTION’ RALLY

Items and comments, personal and other-
wise, about manufacturing, broadcasting,
communications, and television activities

tion with tires, refrigerators. antomobiles.
washing  machines, shoes. hobhy  pins.
stoves, garters, and girdles,

If the Gallup figure of 300,000 defec-
tive sets is correet, radio sets are last-
ing too long. The Burcau of the Census
found that there were 60,000,000 sets in
use i 1940 11 only 300,000 of these have
gone wrong in the last 12 months. that
would indicate that the life expectaney of
the average radio is 120 vears,

Ou the other hand. if the industey’s
estimate of 5 vears is corvect, 12,010,000
must go out of service every 12
months. Possibly this fgure is high. Cer
tainly the Gallup question did not elieit
direct answers on this subject.

sels

Ben Reiss: Yawuing over some two months-
old trade papers, after a tough day at the
Seabees” Camp Perey: " gather that most
of our technicians have a pretty good case
of mdigestion from all the emotional ad
vertisements that preach to them from
the advertising sections of the industrial
press. And if some industrial advertisers
who are continuing heart-throl copy could
lhicar the boys read their copy aloud with
intonalions. gestures, ete.. they might
come to appreciate the fact that it s
never safe to underrate one’s advertis
ing audience. particularly in the technical
field.” This from a man who. in civilian
life, was an old timer in radio
advertising,

AFM Controversy: Concerning the
situation between RCA Vietor
and Petrillo’s American Federa-
tion of Musicians, J. W. Mur-
ray. general manager of the RCA
Vietor Record Division has this
to say: It had been hoped that
hefore this time we would have
been able to settle the differ-
ences with the American Federa-
tion of Musicians, but the Union
has remained adamant in de-
mands which we cannot aceept.

“The RCA Vietor Division of
the Radio Corporation of Amer-
ica has for a long time heen a
party to negotiations with the
American Federation of  Musi-
cians in an endeavor to end the
strike which started on August
1o 1982, We have not vet been
able to reach a satisfactory soly
tion. Therefore, in order to avoid
further delay. we are presenting
our case to the appointed panel
of the War Labor Board at for-
mal hearings that will start Wed-
nesday, November 8rd.

“From the very beginning it
has been RCA Vietor's position
that we are willing to negotiate

(CONTINUED ON PAGE 55)
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CALIFORNIA

—LOS ANGELES —

—SAN FRANCISCO—
Board of Education. . .. .....................

CONNECTICUT

—HARTFORD —

DISTRICT OF COLUMBIA

—WASHINGTON —
Jansky & Bailey {Experimental). ... ...........

ILLINOIS

—CHICAGO —

Board of Education. .. ........... ... ........
—URBANA —

Board of Education. . .......................

INDIANA

—EVANSVILLE—
—FORT WAYNE—

—SOUTH BEND —

KENTUCKY

—BEATTYVILLE—

University of Kentucky. . .....................

LOUISIANA

—BATON ROUGE—

MASSACHUSETTS

-~BOSTON—

~—SPRINGFIELD —

—WORCESTER —
Worcester Telegram Pub. Co. (Exp.}............

MICHIGAN

—DETROIT—

MISSOURI

—KANSAS CITY —

Midland Breadcasting Company...............

FM STATIONS

This list of FM broadcasting stations shows new call letters which are effective November 1, 1943, Many
of these stations chose the call letters of the affiliated AM station, with the suffix -FM. Experimental
stations will continue to use their old calls until they change to commercial status.

Don Lee Broadcasting System. ... ...... 44.5 mc.

Columbia Broadccsting System. ... ....46.7 mec.
Moody Bible Institute. . . ......... ....47.5 mc.

Evansville on the Air. . .......... ... 44,5 me.
Westinghouse Radio Stations, Inc........44.9 mc.

South Bend Tribune ................... 47.1 mc,

Baton Rouge Broadcasting Co.. ... ..... 44.5 mc.

Yankee Network. .. ................. 44.3 mc.
Westinghouse Radio Stations, Inc........ 46.7 mc.

Westinghouse Rodio Stations, Inc........ 48.1 mc.

Evening News Association. .. .......... 44.5 me.
JohnlordBooth. .................... 44.9 mc.

Commerciol Radio Equip. Co........... 44.9 mc.

KHJ-FM

KLAW

WTIC-FMm
WDRC-FM

W3X0

WWIR
WGNB
WBBM-FM
wWDLMm
WBEZ

wIuC

WMLL

WOWO-FM

WSSBF

WBKY

WERL

WGTR

WBZ-FM

WBZA-FM

WIXTG

WENA
WLOU

KOzZY
WOXER

IN
THE

UNITED STATES

NEW HAMPSHIRE

—MT. WASHINGTON —

Yankee Network. .. ................. 43.9 mc.
NEW YORK
—BINGHAMTON —
Wylie B. Jones Advt. Agency.......... 44.9 mc.
—NEW YORK CITY —
Edwin H. Armstrong . . ..o oo vivn oot 43.1 mc.
Municipal Broadcasting System. ........ 43.9 mc.
Muzak Corporation. . ..coovvnnan.... 44.7 mc.
Nationa! Broadcasting Co. (Exp.). ... ... 45.1 mc.
Interstate Broadcasting Co.. . .......... 45.9 mc.
Marcus Loew Booking Agency.......... 46.3 mc.
Columbia Broadcasting System. . ....... 46.7 mc.
Bamberger Broadcasting Service. . ... .. 47.1 mc.
Metropolitan Television, Inc.. .. ........ 47.5 mc.
Board of Education. . . ........ . ... L.,
—ROCHESTER —
WHEC, inC.o oo oi e i i i 44.7 mc
Stromberg-Carlson Tel. Co.. ........... 45.1 me
—SCHENECTADY —
Capitol Broadcasting Co.. . ........... 44.7 mc.
General Electric Co.. . ... .o ovvuunnn.. 48.5 mc.

NORTH CAROLINA

—WINSTON-SALEM —

Gordon Gray. . ... .c.ooviiinnn..., 44.1 mc.

OHIO
— CINCINNATI—

Crosley Corporation (Experimental). . ..........
—CLEVELAND —

Board of Education. .. ......... .. ... ... ...
—COLUMBUS —

PENNSYLVANIA

—PHILADELPHIA —

Pennsylvania Broadcasting Co.......... 44.9 mc.
WFIL Broadcastirg Co.. oo oo au il 45.3 me.
Westinghouse Radio Stations, Inc.. .. .. .. 45.7 mc.
WCAU Broadcasting Co... oo v vt 46.9 mc.
William Penn Broadcasting Co.......... 47.3 mc.

—PITTSBURGH —

Walker-Downing Corp.. . ............. 44.7 mc.

Westinghouse Radio Stations, Inc.. .. .. .. 47.5 mc.

TENNESSEE

—NASHVILLE—

National Life & Accident 'ns. Co........ 44.7 mc.

WISCONSIN

— MIIWAUKEE —

The Journal Co.. .. .. ...l 45.5 mc.

—SUPERIOR —
Head of the Lakes Bestg. Co. {Exp}............

WMTW

WNBF-FM

WFMN
WNYC-FM
WGYN
W2XWG
wawaQ
WHNF
WABC-FM
WOR-FM
WABF
WNYE

WHEF
WHFM

WBCA
WGFM

WMIT

WEBXFM

WBOE

WELD

WIP-FM
WEFIL-FM
KYW-FM

WCAU-FM
WPEN-FM

WTNT
KDKA-FM

WSEM-FM

WMFM

WOXYH
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FIG. 1. CHASS!IS OF THE TWO-FREQUENCY PHONE-CW TRANSMITTER UNIT

MOBILE AM EQUIPMENT FOR DX

Most Mobile Installations Are for Relatively Short-Range Use, but This Temco
Phone-CW Equipment Gan Gover Upward of 1,000 Miles

UNI)ER ordinary circumstances, mobile
installations are required to operate
over relatively short distances from head-
quarters stations and from cach other.
Special services, however, call for the
maintenance of communication over dis-
tances up to 1000 miles or more, either by
radiotelephone  or,  when  atmosplierie
conditions blank out speech, hy CW tele-
graph. Tt was for the latter service that
the Temco equipment. shown in the ac-
companying illustrations, was designed.

General Description » The transmitter is
designed to operate on any two pre-
determined frequencies between 2 me. and
10 me. With this broad band available,
operating frequencies can be chosen for
medium or long-range transmission, in

* Chief Engineer, Transmitter Equipment Manu-
facturing Co., Ine., 345 Hudson St., New York City

BY S. L. SACK*

accordance with prevailing day and night
skip-distance conditions. In practice. the
choice of frequencies is not left to the dis-
cretion of the operators, They follow in-
structions issued fram their respeetive
headquarters,

Power output of the transmitter is not
less than 25 watts at 1009 modulation, or
S50 watts on CW telegraph, The outward
appearance is shown in Figs. 3 and 3,
while Figs. 1, 9. and 10 illustrate the
construction of the chassis,

Two views of the receiver are given in
Fig. 7. while Fig. 4 shows how it is in-
stalled under the dashboard. This is a
conventional design, employing a super-
heterodyne eireuit with one stage of RFF
amplification. Five erystal-controlled tun-
ing frequencies are available., These can be
changed by substituting other erystals,
and by making corresponding adjustments.

Both units operate from a G-volt car
battery, The reeeiver draws  approxi-
mately 35 watts, and the transmitter,
when inuse, draws a maximum of 2064
walts.

Transmitter  Details « The transmitter s
designed to operate into a whip or tele-
scopic antenna with a  two-frequeney
loading coil of the type shown in Figs, 2
and 3. AF and RE characteristies are as
follows:

1. Audio distortion from microphone
mput terminals to reetified antenna cur-
rent is less than 8 db from 200 to 3,000
eveles.

2. Harmonic andio distortion or total
RMS value of all audio harmonics is equal
to 1095 of RMS value of rectified antenna
current.

3. The frequency-determining circuits

FM Radio-Electronics Engineering



are sufficiently isolated from the power
amplifier to prevent appreciable reaction
on the carrier frequeney when any RF
control 1s detuned.

4. The frequency  deviation  of
carrier does not exceed (029,

The transmitter chassis is reinforced
by angle iron mounting strips 1 in. by 1
. by 1o in. because. in the service for
which these units were intended, they
were mounted direetly on the automobile
deck. as shown in Fig. 8, using wooden
brackets and carriage bolts, The chassis is
of T6-gauge steel. All tuning adjustments
have locking devices which can he tight-
ened  securely  without  changing  the
settings,

the

FIG. 2. RIGHT, ANTENNA LOADING COIL
WITH THE BAKELITE COVER REMOVED

FIG. 3. ABOVE, TRANSMITTER AND ANTENNA
IN A STATION WAGON. FIG. 4,
RIGHT, CONTROL PANEL, MICROPHONE AND
RECEIVER MOUNTED ON THE DASH BOARD

INSTALLED

More than ordinary precautions were
taken with respeet to the permanence of
electrical adjustments and rugged con-
struction, in anticipation of more severe
use than mobile equipment is ordinarily
expeeted to withstand.

When the transmitter is in operation, it
draws +4 amperes maximum from a 6-volt
storage battery. Accordingly. No. 2 rub-
ber-covered cable is used for the battery
leads, and a fuse inserted in the negative
side, separate from the transmitter. Then
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the chassis is grounded directly to the car

frame through a copper strap.

As shown in Fig. 4. the dashboard con-
trol panel is mounted on what was in-
tended as a loudspeaker grille, The control
has four toggle switches, filament and
plate pilot lights. key jack, microphone
connector, and the cable connector. The
switches control the application of fila-
ment power, application of plate power,
selection of telephone or telegraph opera-
tion. and the selection of either of the two

operating frequencies, Final control of the
plate voltage is afforded by the push-to-
talk switch on the microphone. The tele-
graph jack is normally closed when the
key plug is removed. This plug must he
removed during phone operation.

By means of a portable test set, Fig. 5,
furmished with the equipment. control of
the transmitter can be transferred to the
rear of the car. The 12-point connector of
the control-box cable is removed, and a
stmilar connector from the test set is sub-
stituted. The meters are terminated with
test plugs. to be inserted in jacks located
on the transmitter chassis. Thus, while
adjustments are being checked with the
meters. duplicate dashboard controls are
available at the transmitter location.

A\ TUNE-OPERATE switch, Fig. 6. inserts
an extra resistance in the cathode eircuit
of the final amplifier stage. in order to
reduce the plate voltage during tune-up
procedure. When adjustments have been
made, the switch is set at the opkrare
position.

Transmitter Circuit * Scven tubes are em-
ployed in the transmitter. These are:

1-61.6
2-807

Crystal-controlled oscillator
Parallel-connected final ampli-
fier.

1-6C5  Speech input amplifier

1-6N7

INT
2-6L6G

Phase inverter driver
Class AB2 modulators

The RF oscillator employs a beam
power tube in a ervstal controlled eirenit.
Crystals of low temperature coetlicient are
used in the grid cirenit to assure the main-
tenance of frequeney within the required
limits under all conditions of ambient
temperature,

Sereen voltage for the 6L6 oscillator
tube is obtained by means of a series re-
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FIG. 5. THE ANTENNA AND LOADING COIL, CONTROL BOX AND MICROPHONE, 2-FREQUENCY TRANSMITTER, AND TEST SET

sistor of 12,500 ohms connected between
the sercen and a point of the oscillator
plate supply at low REF potential. A sce-
ond resistor, of 30,000 ohms, is connected
hetween the sereen and greund. This acts
as a  voltage-stabilizing  bleeder. The
sereen s then by passed directly to ground
through a .002.mfd. condenser. providing
an RF return for the sereen eirenit.

The plate cireuit of the oscillator con-
sistx of two separately tuned plate ¢ir-

cuits, seleetion of which is controlled by
relay 8. a portion of which selecets the
corresponding ervstal, X1 of X2, Plate
operating voltage is applied to the oseil-
lator tube through an REF choke.

T'wo 807 beam power tubes. operated in
parallel. are used for the final power ampli-
fier. The grids of the final power amplifier
tubes are coupled to the oscillator stage
by a 0005 mfd. condenser. Return
ground from the grids is obtained through

to

the 10.000-0lm grid resistor, Two cathode
resistors are employed for biasing.

comprise the normal eathode hias resistor

These

of 30 ohms in series with a second resistor
of 750 ohms. shunted by the TUNE-
OPERATE switeh,

Paralicl feed is employed in the plate
cirenit of the final amplifier. An REF choke
coil feeds voltage direetly to hoth plates
through parasitie suppressors. The 002
mfd. plate hlocking condenser prevents
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FIG. 7. THIS RECEIVER, FOR PHONE OR CW, IS TUNED TO FIVE FREQUENCIES, EACH CONTROLLED BY A PLUG-IN CRYSTAL

the plate voltage from entering the plate
ountput cireuit. while providing a low-
impedanee path hetween the plates of the
tubes and the tuned plate output cireuit.

The final amplifier plate eirenit con-
sists of two pre-tuned tank civenits, with
their respeetive inductances and tuning
condensers, Both tank inductances are
provided with adjustable link coils which
feed direetly to the antenna loading coil
unit. Relay 5 seleets the final amplitier

tank  circuit, operating  simultancously
with the other frequeney-selecting relays.

\ speecle input eirenit is provided in
this transmitter, using a resistance net-
work designed to operale in conjunction
with a single-button carbon mierophone.
The AF cirenits employ a 6C35 triode.
operated as an AF amplifier. resistance
conpled to a 6N7 phase inverter, This, in
turn, drives push-pull 6L6G tubes in elass
AB2 The modulator stage. transformer

coupled to the plate cirenit of the final
amplificr. develops suficient power to
give 1007 madulation of the carrier over
the voice freqgueney range.

Antenna Loading Circuit * Construction of
the antenna loading c¢ireuit is shown in
Fig. 2, with the diagram i Fig. 6. It com-
prises an adjustable induetance. two small
variable condensers which provide vernier
tuning for cach of two frequencies. and a
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two-way switching relay. There are also
connections  for inserting o thermo-
coupled ammeter, to measure RF current
Howing in the transmission line. These
connections, visible at the end of the
chassisin Fig. 1. are made up of terminals
insulated by ceramie pillars, and carry a
shorting strap for use when the circuit is
not bheing metered.

The transmitter antenna terminal is an
Amphenol fitting. Provision is also made
for a receiving antenna, connected to
relay 8, Fig. 6.

The loading coil. Fig. 2, is wound with
more than sufficient turns of donble stlk

that the adjustment of the lower coil
has considerable reaction on the high-
frequency  adjustment, and a  special
procedure,  explained  below, must  be
followed.

Two variable condensers, built int) the
loading coil, are for fine tuning and for
compensation of the capacity effect from
the Bakelite tube, The serewdriver adjust-
ments for these can be seen in Fig. 2,
Both condensers should be set at approxi-
mately one-half capacity when the eir-
cuits are adjusted to resonance, For the
benefit of those who are not acquainted
withthe procedure it willhe explained here.

nance, put the trimmer back to minimum
capacity and remove one-half turn at a
time until an antenna current of approxi-
mately 1.2 amps. flows with the trans-
mitter tank at resonance.

Go back to frequeney No. 1. and re-
move turns from the bottom of the lower
coil until the antenna current reads ap-
proximately amps. Switch to fre-
queney No, 2, and recheck resonance hy
rotating the upper trimmer, The antenna
should he still most nearly at resonance
with the condenser at minimum,

Remove one-third of a turn at a time
from the top of the upper coil until reso-

1.5

FIG. 9. UNDERSIDE OF THE TRANSMITTER CHASS1S. THE DESIGN IS VERY SIMPLE, WITH RELAYS MOST IN EVIDENCE

covered wire to tune the shorter of the
two antennas furnished to resonate within
the frequency range. Two types of an-
tennas are supplied: one is an 8-ft. whip.
and the other, a 12-ft. telescopic antenna.
Either one can be inserted at the top of
the fitting, and clamped with the lock
nut. Extra support for the antenna is
afforded by two adjustable. insulated
braces which are secured to the top plate
over the loading coil.

The antenna is series-tuned on both
frequencies, The upper section is for use
with the No. 2. or higher, frequency, while
the lower section is connected in series
with the upper one, to tune the No. 1, or
lower, frequency. Usually, the inductance
of the upper coil must be adjusted for the
higher frequencey by removing turns from
the top. In practice. it has been found

Remove the Bakelite cover from the
antenna coil and set both trimmer con-
densers at minimum capaceity. Adjust the
transmitter amplifier tank to resonance
on frequency No. 2 with the coupling link
inserted  about  half-way. Connect a
0-2.5 amp. RF ammeter across the ter-
minals provided, after removing the short-
ing link.

Remove one turn at a time from the top
of the upper loading coil, until a reading
of about .75 amp. is obtained with the
transmitter tank at resonance.

Adjust frequency No. 1 in the same
manner. Return to frequency No. 2 and
check the reading. The antenna should be
somewhat closer to resonance. Rotate the
upper trimmer condenser and observe
the antenna current. If adding capacity
throws the circuit further out of reso-

nanee is reached, and the antenna current
begins to fall off again.

With the lower trimmer condenser
about one-fourth  enmeshed,  resonate
frequency No. 1 exactly. by removing
turns from the bottom of the lower coil.
Then, in a similar manner, adjust for reso-
nance on frequeney No. 2 with the upper
trimmer condenser one-half enmeshed.

Finally, replace the Bakelite cover
tube., and retune to exact resonance on
cach frequency by means of the trimmers.
The ends of the wires must be soldered
permanently to their respective connect-
ing lugs.

When  the adjustments have been
completed in this particular case, the
plate current on CW should be about 240
milliamperes, or 145 milliamperes in the
phone position, representing power out-
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puts of 30 and 25 watts respeetively. 1):al
locks must be tightened securely against
vibration when the car is in motion.

Receiver Circuit » The receiver, Figs. 7 and
8, has one stage of RF amplification, a
mixer oscillator stage. two TF stages, and
a diode detector followed by two AF
stages. Controls across the panel strip are:
pilot light. 5-point  frequeney  selector
switch, an RF gain control. power and
squeleh switehes, squeleh control, volume
control, and beat frequency  oscillator
switeh,

The 6K8 mixer-oscillator tube uses a
Pierce, or  untuned, eryvstal-controlled

6C8G. This causes plate current to cease
and removes the excessive grid bias from
the audio amplifier. The action of this eir-
cuit is controlled by a switch and a po-
tentiometer. The switch removes  the
squeleh eircuit entirely for CW operation
of the receiver. The potentiometer con-
trols the amount of signal input required
to produce an audible signal in the output.
This control should be set for the least
value which will make the aundio sys.
tem inoperative with no signal received.

A 6CS or a GJ5 triode is used as heat
oscillator and is controlled by a switeh
which also shorts out the AVC cireuit for
CW reception. A radio frequeney volume

come inoperative unless they are shorted.
This feature allows the transmitter to be
operated from a point adjacent to the
speaker without danger of mechanical
feed back to the microphone or the recep-
tion of undesirable dynamotor noises.

Fig. 7 shows the rear of the chassis,
with a black shield box at the right. It
contains the two sets of five condensers
required for tuning the five different
frequencies. Just at the left of this box are
the five frequenev-control erystals.

Both the receiver and transmitter were
designed  for greatest  mechanical  sim-
plicity and cleetrical stability to assure
continued performance under more severe

FIG. 10. HEAVY SHIELDING DIVIDES THE TRANSMITTER CHASSIS INTO THREE SECTIONS. NOTE THE HEAVY CONSTRUCTION

oscillator, The 6B8 1F amplifier tube is
arranged to operate also as an automatic
volume control voltage source.

A type 6HG duo-diode rectifier tube
serves as i second detector and peak noise
suppressor. while a 6C8G dual triode is
used as the first audio amplifier and
squeleh tube. A second 6HG reetifier, in
conjunction with the squeleh section of
the 6C8G tube reduces the tendeney for
noise peaks to open the squeleh. Final
audio power amplifier is a 6K6G.

The operation of the squeleh cirenit is as
follows: Under no-signal conditions. one
triode of the G6C8G. operating without
grid bias, draws plate eurrent through a
portion of the audio triode grid resistor,
thus applying cut-off bias to the audio
amplifier. When a signal is received, a
negative voltage from the diode detector
is applied to the squelch section of the
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control is provided for CW reception.
During phone reception. this control is
left at maximum. A pair of terminals at
the rear of receiver cabinet, and marked
STANDEY cause the audio amplifier to be-

conditions of nse than are ordinarily en-
countered in mobile services. In these
respects, and in ability to operate over
very long distance, it has proved highly
successful.

FM BROADCASTERS MEETING

A general meeting of FM Broadcasters,
Inc. has been called for November 17th at
the Drake Hotel in Chicago. Purpose of
the meeting is to discuss the practicability
of the present FCC method of assigning
FM station coverage on the basis of
squarce-mile trading areas. The matter of
FM booster stations to supplement cov-
erage will be taken up also.

Everett Dillard of Kansas City, Mo. is
Chairman of the FMBI engineering com-
mittee.

A CORRECTION

In the review of REFERENCE DATA For
Ravio ExGixeers which appeared in our
September issue, the price was given as
$2.00. The publishers, Federal Telephone
and Radio Corporation, have called our
attention to the fact that the correct price
is $1.00,

This error may have resulted from the
impression in this office that, because of
the value of the data presented in this
volume, it is well worth the higher price
to radio-electronics engineers.
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PROPERTIES OF CELLULOSIC PLASTICS

Data on Cellulose Thermoplastic Compounds, and Comparisons with Thermoplastic

N DEALING with the development of
new plastic applications for war pro-
duction. there is a serious need for reliable
information on the behavior of plasties.
Part of this is due to the pioneering of new
uses for plastics, but a substantial part is
also due to the great number of new peo
ple who have had to deal with plasties and
their properties for the first time — people
who believe erroncously that they can use
plastic physical property tables in the
same way as tables of metal alloy proper-
people who pore over charts and

ties
graphs and plastics comparators without
the bhackground of experience to interpret
them — in short, people who need help.

It seemed to us that we could render a
service at this time by discussing, in a
simple and practical way. the properties of
the cellulosic family of plasties in relation
to cach other and to other types of
plasties.

The ramifications of the plastic industry
have become so broad and complex that
it is impossible to consider even a limited
seetion of the industry, such as the cel
lulosic  plastics. without  circumseribing
the scope of the discussion. The word
plastics today is used very loosely to cover
hoth elastomers and rigid plasties, and
may even refer to surface coatings. and
insulation binders. In the cellulosie family
we are dealing only with rigid plastics,
since none of the cellulose derivatives so
fardeveloped make satisfactory elastomers.
Therefore, in evaluating the properties of
the cellulosies among  themselves. and
their position competitively among other
types of plasties, it is logical and necessary
to limit ourselves to a discussion of rigid
plasties.

From the viewpoint of both compound-
ing and use there is gquite a sharp line of
demarcation between rigid plasties and
clastomers. In terms of physical proper-
ties. we might define rigid plasties as those
which require substantial foree to deform
them. and which show only a moderate
deformation under the stress of usage.
This would probably mean an elongation
in tension of less than 1004 and posses-
sion of an appreciable flexural strength.
This is the type of plastic which the
molder or fabricator must consider in
deciding whether to use a cellulosie or
some other plastic for his product. and it
is. therefore, within this field that we will

* Assistunt Technical Director, Plasties Division,
Celanese Corporation of Ameriea, Newark, N. J.
From a paper delivered at the fall ineeting of the
Rociety of the Plasties Industry.

and Thermosetting Resins
BY RALPH H. BALL*

review the position and the properties of
the cellulosie plasties,

Position of the Cellwlosic Group = Production
figures published on plasties usually lamp
together all their uses. They include not
only the quantities used for plastic parts.
but also sueh uses as surface coatings, im-
pregnating compounds, binders for grind-
ing wheels and brake blocks, plywood
adhesives, and insulation varnishes. For
this reason, the importance of the cel-
lulosie family in the rigid plastic field is
not generally appreciated. If these pro-
duction figures are adjusted to cover only
the field in which cellulosie plasties com-
pete. namely, rigid plasties, we get an
entirely different  picture of the place
occupied by the cellulosies.

The figures used to illustrate this point
are based on the writer's personal esti-
mate, made after checking available sta-
tistics. For the year 1943, it is believed
that the production of cellulosie plasties
will reach 75 to 80 million pounds. For the
same period the production of all other
rigid thermoplasties is expected to total
40 to 45 million pounds. The cellulosies,
therefore, account for between 60 to 65,
of the volume of rigid thermoplasties., If
we extend this picture to include ther-
mosetting plasties. the total of all rigid
plasties this year will probably reach bhe-
tween 255 and 280 million pounds. The
cellulosie plastics comprise approximately
30 of this total. being exceeded in vol-
ume only by the phenolies. Among the
thermoplastics, therefore. the cellulosies
are the largest by a wide margin, and they
constitute an impressive percentage of
the total rigid plastie produection.

In proceeding to consider the properties
of plasties. cither within the cellulosie
family. or hetween it and other types of
plasties, general comparisons are not ade-
quale. This is one of the major defeets of
plastics comparators. or tables of physical
properties. For example, they do not show
the reasons why cellulose acetate butyvrate
makes an excellent tube but has indifferent
properties in the form of sheets. or why
cellulose acetate propionate makes good
film but has no particular value as a mold-
ing material. To make our comparison
technically sound. we must go beyond the
general properties of the plasties as they
may appear in a table of physical proper-
ties, and consider factors not yet ade-
quately deseribed by precise test data.
There are a number of ways in which the

stthjeet can be hroken down to accomplish
this purposc. One of the most practical.
hecause it has some relation to use. is to
constder separately each of the forms in
which rigid plasties are supplied to the
molder or fabricator. namely: sheets, rods
and tubes, film. foil. and molding ma-
terial.

Molding Material « Molding material pre-
sents a more complex picture than any of
the other forms because of the variety of
plastic produets available. In the eellu-
losic field we have cellulose acetate, cellu-
lose acetate butyrate and ethyl eellulose,
ach ina large series of compounds of
carving properties. In the thermoplastie
resin family we are dealing with methyl
methacryvlate, polystyrene. vinyl copoly-
mer and vinylidene chloride. In the ther-
mosetting resin group there are phenol
formaldehyde. urea formaldehyde and
melamine formaldehyde. Because of the
breadth of this field. only the major
points of similarity and difference will be
dealt with in the discussion which follows.

It can be truly said that the eellulosies
are the backbone of the injection and ex-
trusion molding industry in this country.
The technical reasons which account for
this position are summarized in the follow-
ing paragraphs.

In the first place, the eellulosies are the
toughest of all plastics. This permits the
molding of parts with seetions much thin-
ner than can he tolerated in other types of
plastics. It is because of their toughness
that cellulosic parts will stand a great deal
of abuse without failure. In comparing the
toughness of cellulosies with other plastics.
we are handicapped by the lack of a good
measuring stick., Neither tensile nor im-
pact tests provide adeguate figures for
estimating the toughness of a plastie. It is
a property which depends to some extent
on the ability of the material to elongate
and flex without permanent deformation,
but other factors are also involved, and
the problem of a test method has not heen
solved. Sinee we are without figures for
expressing  toughness.  comparisons  be-
tween the different materials will have to
depend on practical experience based on
use. Vinyl copolymer probably  comes
nearest to equalling the cellulosies in
toughness. Vinylidene ehloride is i the
same range as vinyl copolymer at normal
temperature. but its brittleness at re-
duced temperatures must be kept in mind
in its toughness rating. Methyl methacery-
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late is still lower down the toughness scale,
and polystyrene and the thermosetting
moldings are at the bottom.

A second factor responsible for the wide
use of cellulosic molding compounds is
the great variety of formulations avail
able, Special requirements in physical
properties, special problems in mold de-
sign, and peeuliar machine conditions can
usually he met by proper selection of
componud. This simplifies the problem of
adapting the molding compound to the
job and results in a molding operation
that runs smoothly and rapidly. None of
the resinous plasties offers such a variety
of compounds. A comparatively  wide
seleetion is available in the phenolies. but
most of the other resins are produced only
in two or three variations, This frequently
Jeads to difficulties in designing the job
for the plasties, since the plastic cannot
he changed to adapt it to the job.

A third factor in the popularity of cellu-
losic mobled parts is the range of colors
available. Clear and colored transparents,
mottles, translueents, pastels and opaque
colors are all available in a complete range.
Ouly two of the resinous plasties. methyl
methacrvlate and polystyrene, have a bet-
ter hasie clarity and freedom from color
than the cellulose derivatives. This per-
mits more delicately colored transparents,
translucents. and pastels in these two

plasties. However, none of the resinous
plastics can he produced with the range of
color effeets available in cellulosie mold-
ings. This is a particularly serious handi-
cap in the case of the phenolic moldings.
where the color range is limited and dull.

¥

Color has always been, and will probably
continue to he, a very important factor in
the use of plasties

[t should always be remembered that
none of onr present plasties is perfect. In
seleeting a material for a part. hoth the
strong points and Hmitations must be ex-
amined tn the lght of the requirements
for the joh. Cellulosic plasties, like all
others, have their limitations.

The most important limitation to con-
sider is the fact that the cellulosies are
thermoplasties, This is an important ad-
antage, since by virtue of it they can he
injection and extrusion molded and, thus,
compete in cost per part with lower priced
compounds which must he compression
molded. However. their thermoplasticity
means that cellulosic molded parts cannot
be used at  temperatures above  their
softening point. The same limitation, of
course. applies to the resinous thermo-
plastics. Maximum temperatures permis-
sable for the use of cellitlosic molded parts
ary in general from 150 to 215 deg. F.,
and follow the flow temperature of the
molding compound rather closely. The
same limits in general hold for the resinous
thermoplasties.  with the exception  of
vinylidene ehloride, which has somewhat
bhetter heat resistance than the average
cellulosic compound. and vinyl copolymer.
which has lower heat resistance than most
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cellulosies. Where high temperature re-
sistance is required. thermosetting plasties
must be used. the phenol formaldehyde
plastics being outstanding in this respect.
with  melamine  formaldehyde a  gool
second.

A second limitation which must be kept
in mind in using cellulosic moldings is sus
ceptibility  to moisture. Although  this
-aries in degree among the three cellulosie
molding materials. as will be pointed out
later. it is a characteristic of all of them.
This manifests itself in two ways. In the
softer flowing compounds it results in
warpage of the molded part under humid
cond itions, In all eellulosic compounds it
results in some change in the dimensions
of the part with variations in humidity.
Warpage can usnally be overcome by
proper selection of compound. and can
also be minimized by care in the design of

ADIO engineers and designers are

coming more and more into contact
with cellulosic plastics under the names
of Lumarith (cellulose acetate), Celluloid
(celluloid nitrate), Lumarith CAP (cel-
fulose acetate propianate), Lumarith Ten
(high acetyl cellulose acetate), and
Lumarith E.C. (ethyl cellulose). These
trade names apply to products of the
Celanese Celluloid Corporation.

Some applications of these relatively
new materials are as substitutes for those
with more familiar names. Others are
new applications peculiar to the new
materials.

In this paper, Dr. Ball sorts out chemi-
cal names that are strange to the radio
industry, and assigns them to their proper
places in the scheme of molded parts,
sheets, rods, and tubes for structural and
insulating purposes.

His presentation of the subject is ex-
cellent for both study and reference
purposes.

the part. Modern molding equipment can
handle the harder lowing compounds with
case. and the use of such compounds will
usually overcome warpage. Fxpansion and
contraction with humidity change in cel-
lulosic parts is normally small enough to
present no obstacle in the majority of
uses, It can usually be accommodated by
making proper allowance in the design of
the part. Where this cannot be done, the
only recourse is to use one of the resinous
plastics. Al of them, with the exception
of urea formaldehyde, are less sensitive to
moisture than the cellulosies.

A third weakness in cellulosie plasties is
lack of resistance to norganie acids and
alkalies. Of the ceellulosic molding mate-
rials, ethy! cellulose is much more resistant
than cellulose acetate or acetate butyrate.
None of them compare with the resinous
plastics in this respeet. It should be
pointed out. however. that all of the cellu-
losies are satisfactorily resistant to the
milder organic acic

An additional point which merits is-
cussion, and which frequently is of more
importance than resistance to acids and
alkalies, is resistance to solvents. Although

it is impossible to generalize on such a sub-
jeet, some rough comparisons may be of
value. Of the cellulosic plasties, cellulose
acetate is the most solvent-resistant. 1t is
not attached by aliphatic hydrocarbons
such as oils and gasoline, and its resistance
to aromatics and chlorinated hydrocar-
bons varies from good to fair, depending
on the solubility of the plasticizer. Attack
by chlorinated hydrocarbons and aromat-
ies inereases as we proceed through cellu-
lose acetate  propionate  and  cellulose
acetate butyrate to ethyl celulose. The
latter has a broad range of solubility. but
is still not attacked by straight ehain
hydrocarbons. Among the resinous plas-
ties. the thermosets are unaffected by
most solvents, being superior to all other
plasties in this respect. Vinylidene chloride
and vinyl copolymer are generally more
resistant to solvents than the cellulose
esters, Methyl methaerylate is somewhat
similar  to  the ecllulose while
polystyrene is more widely soluble and
resembles ethyl cellulose in this respeet.

esters,

While the comparisons made above he-
tween the cellulosies and the resins are
alid for the cellulosic molding materials
as a group. there are. nevertheless, in-
dividual differences in properties within
the group which will influence the selec-
tion of compound for a particular job, A
discussion of these differences may very
well follow the listing of advantages and
limitations used above.

With respeet to tonghness, ethyl eellu-
lose is outstanding among the eellulosic
molding materials. This holds at normal
temperatures, and is particularly evident
at reduced temperatures. Cellulose acetate
and acetate butyrate are pretty much
equal in toughness if proper adjustment
is made in flow temperature. In general,
the flow temperature of a cellulose acetate
butveate compound must be two to three
steps softer than cellulose acetate to have
the same toughness. For example, to equal
the toughness of a H flow cellulose acetate,
an M8 cellulose acetate butyrate would
need to be used. While this permits of
lower molding temperatures, it will usually
result in a lower heat distortion point for
the cellulose acetate butyrate molding.

With regard to the variety of formula-
tions which may be provided. all three of
these cellulosies may be considered equal.
Ethyl cellulose. being the newest. is not
vet available in as complete a series of
compounds as the other two. but it is
capable of an even wider range of formula-
tions.

On the subject of colors, there are some
differences between these three eellulosies
which may be noted. Al are capable of the
same types of color variation. However,
cellulose acetate has the best basie color
and clarity. and can, therefore, be con-
verted into more delicate and brilliant
colors. Cellulose acetate butyrate is a
close second in this respeet. Ethyl cellu-
lose. hecause it is new. has the poorest
color and clarity of the three, by a con-
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siderable margin. Nevertheless. we already
have assurance from developments now in
progress, that the color and clarity of ethyl
cellulose will he greatly improved. and
have every expectation that before long
its color will he as good as the other cellu-
lose derivatives.

Cellulose acetate and acetate butyrate
are approximately equal in the maximum
service temperatures  which  they  will
withstand. It is too soon vet to say that
ethyl cellulose will excel them in this
respect, but it can be said that, in a com-
pound of equal flow. cthyl cellulose will
stand a higher temperature without dis-
tortion,

There are also differences between these
three cellulosics in moisture sensitivity. It
is important to note that these differences
cannot be predicted from water absorption
data, especially where humidity warpage
is involved. It is not the amount of water
absorbed that matters, but the effect of
this water on the molded part.

The comparison in warpage hetween
cellulose acetate and acetate butyrate in
the harder Hlow ranges has approximately
the same relation to flow as indicated in
discussing toughness. To give the same
resistance to warpage, a cellulose acetate
molding compound must be two or three
steps harder in flow than the correspond-
ing cellulose acetate butyrate. For exam-
ple. an H; flow in acetate will equal an H
flow in butyrate, or an H; will equal an ..
Below MH flow in cellulose acetate, or
MS flow in cellulose acetate butyrate,
neither product has good resistance to
humidity warpage. In this respect ethyl
cellulose moldings are superior to both
these cellulose esters by a considerable
margin. For example, ethyl cellulose parts
in MS flow have successfully withstood
wet heat exposures of 1009, humidity at
175 deg. F., which will distort cither I,
acetate butyrate or Hs cellulose acetate.

The other manifestation of moisture
sensitivity, namely, humidity expansion,
also shows differences between these three
cellulosics.  The  smallest  dimensional
change is found with ethyl cellulose, with
cellulose acetate butyrate a close second.
Cellulose acetate parts have considerably
more expansion and contraction with hu-
midity change. If these factors are ap-
preciated by the designer of the plastic
part, they can usually be allowed for, and
are no obstacle to the use of any of these
plastics for most applications.

In acid and alkali resistance cellulose
acetate and acetate butyrate are similar.
Neither has satisfactory resistance to
alkalies or mineral acids, although cellu-
lose acetate butyrate will stand consid-
erably longer exposure than cellulose
acetate. Both will perform satisfactorily
in contact with organic acids such as fruit
acids. Ethyl cellulose, on the other hand,
is a substantial improvement in this
respect. Its alkali resistance is good, and
it has better acid resistance than is
generally credited to it.

There are many other properties of
lesser importance which might be brought
out in comparing these three cellulosic
molding materials among themselves, and
with the resinous molding compounds.
However, the above are believed to be
the principal factors which should bhe
considered in seleeting the proper type of
plastic for a molding job.

Sheets % In turning to the consideration
of sheets, it is found that the general
physical property requirements ditfer suf-
ficiently from those of molding materials
to call for a different selection of plastics.
Because sheet uses demand thinner see-
tions than moldings, freedom from brittle-
ness is of great importance, and stiffness
becomes a major tactor. The high thermal
decomposition point necessitated by the
molding process is also reduced. For these
reasons we find the selection of plasties
materials for sheets confined to cellulose
nitrate, cellulose acetate. cellulose acetate
propionate,  vinyl copolymer, methyl
methacrylate and phenolic.

For years cellulose nitrate was the out-
standing sheet material. and it is still a
very important one. It provides a com-
bination of stiffness and freedom from
brittleness  which no  plastic  material,
cellulosic or otherwise, has ever equaled.
Its ability to remain flat with age, its
resistance to moisture and acids, and the
case with which it can be fabricated, are
all strong points in its favor as a sheet
material. Its Hmitations are well known,
namely: inflammability, low heat distor-
tion point, and discoloration on outdoor
exposure. The way in which cellulose
nitrate sheet production has been main-
tained, in spite of these serious limitations,
is the best evidence of the value of its
outstanding properties.

The sheet which combines the strong
points of cellulose nitrate without its dis-
advantages is cellulose acetate. Burning
rate and heat distortion point of cellnlose
acetate sheets are entirely satisfactory for
most uses, and their light stability is
excellent. Toughness and freedom from
brittleness are outstanding  properties,
although cellulose acetate does not quite
equal cellulose nitrate in its optimum
combination of stifiness with freedom
from brittleness. Cellulose acetate sheets
have greater expansion and contraction
with humidity change than cellulose ni-
trate, and this must be allowed for in
mounting sheets of large arca. such as
those used in aireraft glazing. Except for
greater sensitivity to  humidity, and
slightly less stiffness or snap, cellulose
acetate sheets duplicate. the major advan-
tages of cellulose nitrate, without the
disadvantages of the latter.

Cellulose acetate propionate sheets have
been produced in small quantities, and
represent a compromise in properties be-
tween cellulose acetate and cellulose
nitrate. They are equal to the former in
stability to light and heat, and in non-

inflammability. They are equal to the
latter in lack of moisture sensitivity. This
has been accomplished, however, at the
expense of stifiness, where cellulose ace-
tate propionate sheets are not quite the
equal of cellulose acetate. Cellulose ace-
tate butyrate is still lower on the stiffness
scale, to the point where it is not attrac-
tive as a general sheet material.

Ethyl cellulose sheet stock made by the
block pressing method is not vet a com-
mercial item. There is every indication,
however, that there will be a demand for
it, and that it will be produced. The
outstanding properties expected in it are:
toughness, especially at low temperatures,
and lack of humidity sensitivity over a
wide temperature range.

One point which should be emphasized
in connection with the above review is the
relation between processing method and
colorability. Of all plastics, the cellulosics
are the only ones which have been found
amenable to the block pressing and slicing
method  of manufacture. This method
permits infinitely greater color variation
than any other processing technique, The
great variety of exact configurations, the
duplication of marbles and precious stones
which have made cellulose acetate and
cellulose nitrate sheet products synony-
mous with beauty in color, can be pro-
duced only by the block pressing method,
This advantage. possessed only by the
cellulosie family, should not be under-
estimated.

In the resinous plastic group there are
two thermoplastics  available in  sheet
form, namely, methyl methacrylate and
vinyl copolymer. In their properties they
differ widely from one another and from
the cellulosic plastics. They are both
stiffer than any cellulosic sheet. They are
also both more brittle than any cellulosie
sheet, a limitation which is especially true
of methyl methacrylate. Moreover, be-
cause of the methods used in their manu-
facture, their colorability is practically
limited to plain colors.

Methyl methacrylate, because of brit-
tleness, cannot be produced or handled
cconomically in gauges below 40 mils, and
serious breakage results even with 60 mil
sheets. Inheavier gauges, however, methyl
methacrylate sheet has several virtues
which offset this weakness, and account
for its use on a large scale, especially in
aircraft glazing. Its major advantages are
color, clarity, moisture resistance, and
good weathering characteristics. Tts heat
distortion point is quite good for a thermo-
plastic. Its abrasion resistance is fair, be-
ing poorer than that of cellulosic sheets.
A\ decision regarding its use would be de-
termined largely by balancing the color,
clarity and weather resistance required
against the brittleness which could be
tolerated in the particular application.

Vinyl copolymer sheets, although sub-
stantially more brittle than cellulosics, are
less brittle than methacrylate, and are still

(CONTINUED ON PAGE 35)
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FIG. 1. ERCO RESONANCE METER DESIGN 1S SUITED TO LABORATORY AND FIELD USE

RADIO DESIGNERS

TEMS

Notes on Methods and Products of Importance to Design Engineers

Resonance Indicator: .\ very convenient picee
of measuring cquipment is the Ereo type
MW-60 resonance meter, Fig, 1. This is de-
signed to meet the need of determining
resonance aceurately inoscillators and
transmitters. for standing-wave ratios,
transmission lines, antenna systems, tank
circuits, coupling devices, and modulation
idication.

Beeause of its rugged construction. it is
also suited to use in the field where reso-
nanee measurements must be made on
absolute altimeters, blind landing markers,
glide path markers, airport traftic control
transmitters, and also for hroadeast relay
equipment.

Fixed Resistance Standards: The American
Standards Association has completed a
new war standard for fixed composition
resistors, identified as C75.7 — 1943,

The data presented represents the first
agreement that has been reached between
users and manufacturers of resistors as to

FIG. 2. SHALLCROSS RESISTANCE METER

October 1943

what the performance characteristies of
general-purpose fixed resistors should he

Standard specifications now set forth
the performance requirements, test meth-
ods, standard dimensions, standard  re-
sistance values, and ratings for fixed
composition resistors for non-specialized
applications.

FIG. 3. SIMLOCK FAS-
TENER, FOR SECURING
REMOVABLE PANELS,
PRESENTS A SMOOTH
AND ATTRACTIVE AP-
PEARANCE ON RADIO
EQUIPMENT

attaching the fixed clamp to one side of
the bonded surface and touching the
hardened points of the pistol grip ex-
ploring probe to the other side.

In addition to their widespread use in
testing aireraft honding. these test sets are
used to test railroad bonds, radio equip-
ment. contact resistance of relayvs, eirenit
breakers. and switehes.

Range of the Army type is 0.005 and
0.5 ol full scale, and of the Navy type.
0.003 and 0.3 ohm full scale. .\ deseriptive
catalog is available on request.

Name Plates: Name plates for military
equipment are, in most cases, specified to
be made of phenolic material. However,
there is a cateli to this which has eansed
some contractors much trouble and loss of
time.

H specifications call for a fabric-base
material. there are only certain approved
sources from which such material can be
ohtained. In one recent ease. a manufac
turer of phenolie name plates aceepted an
order for plates to he made from drawings
which ealled for fabrie base material.

Subsequently, when it was found that
fabrie-base material had not beenused. the
supplier countered with the elaim that the
material had been approved by the Signal
Corps. The answer to that, of course, is
that the Signal Corps does not issue any
blanket approvals. Morcover, it happens
frequently that Ft. Monmouth may ap-
prove something. but the Nireraft Radio

This data is of value to designers of
radio-electronics equipment hoth becaunse
its use will facilitate procurement and
service in the field as well. The standard
has been approved by the Army and Navy
for equipment for the Signal Corps and
the Bureau of Ships.

Copies of the standard can be obtained
at a price of 60¢ from the American Stand-
ards Association, 29 West 39th Street.
New York City 18.

Low-Resistance Measurements: Low-resistance
test sets, type 645 (Army range) and type
653 (Navy range), featuring complete
portability and greater ease and speed of
operation, have been brought out by Shall-
cross Mfg. Company, Collingdale, Pa.
Bond or contact resistance measure-
ments as low as 0001 ohm can be made by

Laboratory may rejeet it. This works the
other way. too. And they may both he in
disagreement with the Naval Research
Laboratory.

Panel Fasteners: T'he new Simlok fastener for
panels and plates on radio equipment is il-
lustrated in Fig. 3. The special feature of
this device is that when it is tightened the
load is not carried by the spring, but by
hardened steel lugs. Thus the spring is
only required to hold the two parts of the
fastener in a locked position.

Since the stud is self-ejecting, it serves
as a signal that it is unlocked. This is
sometimes important, for covers on mo-
bile equipment are sometimes put in place
but left unfastened because there is nothing
to indicate that they are loose. The stud is
held by the outer sheet, and cannot be lost.
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ORGANIZATION OF THE THIRTEEN RTPB PANELS

RGANIZATION of the thirteen panels

of the Radio Teehnical  Planning
Board which will study the varions prob.
lems of postwar radio has been nearly
completed at this time of writing. The
chairmen and vice chairmen are:

Seectres Uninization: Chairman, Dr.
Alfred No Goldsmith, 580 Fifth Avenne.
New York City: viee chairman., Dr. R, .
Manson. Stromberg-Carlson Telephone
Company. Rochester,

Freguesey  Annocatiox: Chatrman.,
Dr. €. B Jolliffe. RCA-Vietor Division.
Camden, No Jo: viee chairman, I, M.
Ryan. American Telephone & Telegraph
Company. 195 Broadway. New York
City.

Hici Freguesey Gexeratiox: Chair-
man. Roger M. Wise, Sylvania Electric
Products. Tne., 300 Fifth Avenue. New
York City: vice chairman, H. F. Argento.
Raytheon  Production Company. Wal-
tham. Mass.

STaxnakd Broapcastig: Chairman,
H. S, Frazier. National Association of
Broadecasters, 1760 N Street,  N.W.,
Washington. D). C.: vice chairman. Bur-
gess Dempster, Crosley Corporation.
Cincinnati, O.

VHE Broancasting: Chairman. G. K.
Gustafson, Zenith Radio Corp., 6001
Dickens Ave., Chicago: C. M. .Jansky.
e Jansky & Bailey. National Press
Building. Washington, D. C.

TeLkEvision: Chairman, D. B. Smith.
Philco Corporation. Philadelphia:  viee

chairman. 1. J. Karr. General Eleetrie
Company. Bridgeport. Conn.

Faicsomg: Chairman, John V. 1.,
Hogan. 730 Fifth Avenue, New York City:
vice chairman, C. J. Young. RCA Victor
Division. Camden. N. J.

Rapio Commexicarion: Chairman.
Haraden Pratt, Mackay Radio & Tele-
graph Company. 67 Broad Strect. New
York City.

RELay Sysrevs: Chairman, E. W,
ngstrom. RCA Laboratories. Princeton.
No o viee chairman, Dr. Ralph Bown.
Bell Telephone Laboratories. 468 West
Street, New York City.,

Ranio Raxce, Direcriox. axn Recoa-
Ntr1ox: Chairman, W, . Hilliard. Bendix
Radio Corporation, Baltimore. Md.: vice
chatrman, C. G, Frick. General Eleetrie
Company. Scheneetady, N Y,

AERONAUTICAL RAb1o: Chairman. J. C,
Franklin, Director of Communications.
Transcontinental Western Airlines. Kansas
City. Mo.

INvusTriAL, SciENTIFIC Axp MEDICAL
Louvipmest: Chairman, C. V. Aggers.,
Westinghouse Electrie & Mamfacturing
Company. Baltimore, Md.: viee chairman.
H. B Marvin, General Eleetrie Company,
Scheneetady, NU Y.

Poricr, Evercesey Sirvices: Chair-
man, Prof. D. E. Noble. Galvin Mfg.
Corp.. 4345 Augusta Blvd., Chicago; vice
chairman, Frank Walker. Intl. Assn. of
Chiefs of Police. ¢ o Michigan State
Police, Detroit.

PROPERTIES OF CELLULOSIC
PLASTICS

(CONTINUED FROM PAGE 32)

tongh enough for a good many uses. Their
combination of stiffness with reasonable
freedom from brittleness is one of their
principalassets, Excellent waterand chemi-
cal reststance are also strong points of
vinyl copolymer sheets. Their major weak-
nesses are low heat distortion point and
discoloration on exposure to ultra violet
light.

Inadditiontothese thermoplastic sheets,
there s one important thermoset sheet,
namely, laminated phenolie. This sheet
ix much more brittle than any cellulosie
sheet. It cannot be heat formed and fabri-
cated by the casy means adaptable to
thermoplasties. Nevertheless, it has wide-
spread and important use. especially in
industrial equipment, beeause of its form
stability, its resistance to moisture and
chemicals, and its ability to withstand
high temperatures.

Rods and Tubes » In cousidering rods and
tubes in the same way as we have sheets,
the first point 1o note is that we have a
wider selection of resinous plasties and a
different selection of cellulosies.

In the cellulosic rods and tubes. there is
production in cellulose nitrate, acetate,

and acetate butyrate, and in ethyl eellu-
lose. No cellulose acetate propionate rods
are being made, their place having been
taken by eellulose acetate butyrate. The
lack of stiffness of cellulose acetate buty-
rate is not as important a factor in rods
and tubes as in sheets, hecause the heavier
cross-sections provide more rigidity,

With the above exceeption, the same
basic points of comparison discussed under
sheets hold for rods and tubes, For com-
hined toughness and  rigidity  cellulose
nitrate has no equal. s hold on the tool
handle business is 2 good example of this,
Next to cellulose nitrate in combining
tonghness with stiffness is celtulose acetate.
Cellulose acetate butyrate is less stiff than
cellulose acetate, but is less affected by
variation in humidity. For frecdom from
brittleness at low temperature, ethyl cel-
lulose is again outstanding.

There are three general processes for the
production of cellulosic rod and tube,
which affeet the color combinations which
canheattained. The block pressing method,
similar to that used for sheets, permits
great variety and exact configuration of
color. Only cellulose nitrate and cellulose
acetate rods and tubes are now made by
this method. The dry extrusion process
gives solid colors. Cellulose acetate, cellu-
lose acetate butyrate and ethyl cellulose
rods and tubes are made by dry extrusion.

Therefore, if color is a factor, these proc
essing variations must be kept in mind in
selecting rod and tube material.

Resinous plastic rods and tubes may be
obtained in methyl methacrylate, poly-
styrene, vinyl copolymer, vinvlidene
chloride and phenolie. OF these the phe
nolics are made by laminating. and the
othersby extrusion. Indealing with sheets.
a comparison has already been made he
tween the cellulosie plasties and methyl
methacrylate, vinyl copolymer and phe-
nolies. The same comparisons hold for
rods and tubes.

Neither polystyrene nor vinyvlidene ¢hlo.
ride were covered in the discussion on
sheets. Both appear to he specialty ma.
terials when it comes to rods and tubes.
Polystyrene rod has been produced in
small quantity. prineipally for special uses
in the cleetrieal ficld. Among the rigid
plasties. it is ontstanding in its low power
factor at high frequeney. Tt also has high
clarity and good color. and excellent re-
sistance to water, acids and alkalies. s
principal limitation is brittleness. The
chemical and water resistance of vinylidene
chloride tubing has led to its use as indus-
trial pipe, where its color limitations and
brittleness at low temperatures are not
serious handicaps. The necessity for using
special alloys in extruding it has also re-
tarded its general application.

Before concluding this discnssion, it
may he well to point out that in making
the comparisons and drawing the conelu-
sions at least as much weight has been
given to practical experience and per-
formance in the field as to physical test
data. This has been done for two reasons.
In the first place. we must admit that the
mterpretation of physical data has fallen
away hehind practical information on the
utilization of plasties. A\ great deal of
fundamental study on the physies and
engineering of plasties remains to he done
hefore theory catches up to practice. In
the second place. considering all the vari-
ous plastie forms, and the different proh
lems and requirements of each, the picture
grows so complex that it is impossible to
condense the information into any concise
set of charts or tables which will properly
summarize even the data presented in this
paper. When it is considered that this
data is in itself only a review, and leaves
much detail untonched, the complexity of
the problem becomes apparent.

From the comparisons drawn in this
discussion, we have seen that the cellulosic
plastics occeupy a large and important
place in the field of rigid plastics. Their
two chief limitations of temperature and
humidity sensitivity are more than offset,
in many applications, by their advantages.
Their position of importance is merited
by their toughness, by the variety of
formulations in which they are supplied,
by the case with which they can be man-
ufactured into finished articles. and by the
range of color effeets which can be pro-
duced.
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DIRECTORY OF MANUFACTURERS & ENGINEERS

Gompanies and Engineers Engaged in the Manufacture of Radio and Associated Equipment,
Laboratory Apparatus, Components, Materials, Supplies, Molded Parts, and Production Machines

MANUFACTURERS

— A —

Acadla Synthetic Products, 4031 Ogden
Ave., Chieago, 111,

Accurate Spring Mfg. Co., 3817 W. Lake
St Chieago, 11

Ace Mg, Corp.,
delphia 24, Pn.

Acme Elec, & Mfg. Co., Cuba, N, Y.

Acme Elee, Heating Co., Boston, Mass.,

Acme Wire Co., New Haven, (onn,

Advance Elec. Co., 1260-A W Recond 8t
.08 Angeles, Calif.

Advance Recording Prods, Co.. Long ls-
land Clty, N. Y.

Aero Electrie Corp., los Angeles, (alif

Aerovox Corp., New Hedford, Mass. l.ouis
Kahn (CER), 8. Heyman (ME), A, ¢,
Kalsteln (PE), ;. B. Gardner (VE), J. 1.
Collins (KK)

Afradio, Inc., Stamford, Conn,

Air Associates, Ine., Airport and Century
Blvds., Los Aneeles 43, Calif. John A.
Rhoads, Jr. (C'1<

Alreraft Accessories Corp.. Fairfax and
Funston Rds., Kansas City, Kans, (', N
Kimball (CH)

Alrcraft Acc?morles Corp.. % Rockefeller

Bt

Plaza, N. Y. O,
Alreraft-Marine Products, Inec., 286 N.
Broad st., Elizabeth. N.J. V. k. Carlson
(CEX), J, O, Johnson (CLEP), J. B
8), Alr King Products
St., Brooklyn, N. Y,

& Marine Instruments, Ine.,

Clearfleld, Pa. (i. k. Pray (('})

AfrWay lilee. App ‘orp., 21001 Auburn
Ave., Toledo, O A. Lindberg (C'F)

Atr-Way Mfg. Co., Toledo, O,

Akron Porcelain C'o., Akron, ().

Alden Products Co., 117 N, Main st.,
Brockton 64, Mass. Warren Kunz (C'L)

Alladin Radio Industries, 301 W. 35th =t .
Chicago, 11l

Allen-Bradley Co., Milwaukee, Wis

Allen Mfg. Co., Hartford, Conn.

Alllance Mg, (‘o., AlHance, (),

Allied  Control
knd Ave., New York 21, N. Y.

Allled Radlo Corp., 833 W, Jackson Bivd.,
Chieago, TI1. L. M. Dezettel (('})

All-American Tool & MIg. Co, 1014 Ful-
lerton Ave.. Chicago, III,

Alrose Chemical C'o.. Providence, R. 1.

Aluminum Co. of America, Pitt<burgh, Pa

American Automatic k| Nales C(*o,, 1033
W. Van Buren 5t., ('h LI

American Brass ('o,, Waterbury, Conn.

American Coils Co.. 26 Lexington t.,
Newark, N. Y.

Amerlcan Communications corp., 306
Broadway, N. Y. ',

American Condenser Clorp.. 2508 2. Miehi-
£an Ave., Chieago, I,

American Cyanamld Co., 30 Rockefeller
Plaza, N, Y. (",

Amer. Eilec. Heater (‘o., 6110 ('ass Ave.,
Detrott, Mieh.

American Felt Company, Glenville, ¢ ‘onn.

An{'er.‘. l(lprdwnre Co., 1476 Broadway,

o5 E. Erie Ave., Phila-

o
[
*
%
2

=

-

American Inst rument o., 8:30-%05 Georgla
Ave.. Silver Spring, Md. W. . Reynolds
CE

Amer, Insulator Corp,, New Freedom, Pa.

American Lava Corp., Chattanooga, 'enn

American Mierophone Co.. 1015 8. West-
ern Ave.. Lo’ Angeles, ('ali(.

American Molded Products Co., 1644 N
Honore St., Chicago, 11, K. A, Reving-
ton (C'1)

Amerfcan Phenolic Corp., 1830 X,
Ave., Chleazo, Ill.

Amerlcan Radto Hardware Co., 476 Broad-
w N W

Si4th

ay. N. Y, (",

Amer.Rolling Mil1Co., Middletown, Conn.

American Screw ('o., Providence, R. 1.

American Spring & Mfz, arp., Holly,
Mich,

American Steel & Wire ('o., Rockefeller
Bidg., Cleveland, (),

American Steel Package C'o., Deflance, O,

Amer. Telev. & Radio C'o., St. Paul, Minn,

American Transformer (‘o.. 178 Emmet
Sst.. Newark, N. J. Walter Garlick, Jr.
(TD), J, F. Harris (81)

Amperex Electronic Prods., 79 Washing-
ton St.. Brooklyn, N. Y

Amperite Co., 561 Broadway, N. Y, (*

Amplifier Co, of Amerlea, 398 Broadway,
New York 13, N. Y. N, M. Haynes (C')

Amy, Aceves & King, 11 West 42nd Street,

R

N.Y.C,

Anaconda Wire & Cable Co., 25 Broad-
way, N. Y. C.

Vietor J. Andrew (‘o.. 363 k. 75th Nt.,
Chicago, 111. C. R, Cox (C13)

Ansonia Elec. ('o,. Ansonia. Conn.

Arkwright Finlshing Co., Providence. R, [

Arnold Eogineering Co., 147 K. Ontario
=t., Chieago, II1.

Art Radio Corp,. 115 Liberty

Astatic Corporation, Youn

Athvilr Machinery Corp., 55

s

1, O
Van Dam,

Atias Condenser Produets Co., 5348 West-
chester Ave.. N. Y. (',

Atlas‘ Resistor C'o., 423 Broome sSt.,
N.Y. O,

Atlas Soung Corp., 1442 30th St., Brook-

Ign“\. 9
Auburn Button Works, 48 Canoga, Au-

titles of the Engineers:

CE—Chief Engineer

EC—Condenser Engincer

IE—Microwave Engineer

RA —Radio Engineer
RE —Receiver Engineer

RES —Research Engineer

TD—Technical Director
TE—Transmitter Engineer

THIS is the most complete Directory of Manufacturers and
Engineers ever published. Names of Engineers are omitted
only because they were not furnished after two requests. This
Directory will be published again in April, 1944, with re-
visions and additions, to keep it vp-to-date. We expect that
the listings of Engineers will be more complete at that time.

Following are the abbreviations used to indicate the official

CAF—Chief Engineer in Chorge of Transformers
CAN—Chief Engineer, Aerial Navigation
CC—Carrier Current Engineer

CCP—Chief Engineer, Communications Products
CDF —Chief Engineer, Direction Finders

CEA —Chief Acoustical Engineer
CED —Chief Development Engineer
CEE —Chief Electrical Engineer
CEL—Chief Electronics Engineer
CEM —Chief Mechanical Engineer
CEP —Chief Products Engineer

CER —Chief Radio Engineer
CES—Chief Design Engineer
CEX—Chief Experimental Engineer
CQ—Chief Engineer in Charge of Quartz Crystals
CR —Chief Engineer, Receivers
CRE—Chief Research Engineer
CRF—Chief Engineer, RF Division
CT—Chief Engineer, Transmitters
DE-—Director of Engineering

EE—Engineer in Charge of Electrolytic Condensers

ME —Engineer in Charge of Mica Condensers
PE—Engineer in Charge of Paper Condensers

RD—In Charge of Research and Development

SE—Senior Electrical Engineer
SP—In Charge of Special Products

TO—In Charge of Towers
VE—Engineer in Charge of High-Voltage Condensers
XE—Experimental Engineer

burn, N. Y, John Lawler (C'E)
Audio Devel. Co., North Minneapolis
Minn

Audiy i)evices. Ine., 1600 Broadway,
N.Y.C.

Ault & Wibers Corp., 75 Variek =t.,
N. Y. C,

Austin Mfg. (o,, 3911 =, Michigan Ave.,
Chicago, I

Autocall ., silelby, O.
Auto-lngraver Co., 1776 Broadway,
Ny

N. Y. C,

Automatic Eleetrie (‘o., 1033 Van Buren
St., Chicago, 1. K. W, aybill (C'K)

Automatie Winding (‘o., Ine.,” Harrison,
N. J. J. R. Mazzola (C'k)

Avery Adheslves, 451 Third St., Los An-
geles, Callf,

Avia Prods. Co., 737 N, Highland Ave.,
L.os Angeles, Calif,

Baker & Co,, 113 Astor, Newark, N. J.

Ballantine Labs., Boonton, N. J. Edmund
Osterland (CK)

Barber-Colman C'o., Rockford, 111,

Barker and Williamson, 234 Fairtield Ave.,
Upper Darby. Pa. R. (*. Weise (CL)

Rarnes Co., Wallace, Bristol, Conn.

Rex Bassett, Inc., 500 8. k. Second, Ft.
Lauderdale, Fla. Rex Earl Bassett, Jr.

Elmer °T. Jones (('T)., Chas,

Knapp (CR), Edw. L. Minnich (CQ)

Bn{lsch & Lomb Optieal C'o., Rochester,

Bakelite Corp., 30 K. 42nd St., N. Y. C.

Barker & Williamson, Ardmore, Pa.

Belden Mfg. Co., 4673 W. Van Buren st.,
Chicago, 111

Bendix Radlo Div., Bendix Aviation Corp.,
Baltimore, Md. Wilbur I.. Webb (CI:),
R, B, Moon (RkK), W. H. Sims, Jr.
(TE), A. K. Abel (IE)

Bendix Radio, Div, of Bendix Aviation
Corp., Morford Pl., Red Bank, N. J.
.8, Townsend (C'F)

Me}r:tley-llurrls Mfg. Co., Conshohocken,
n

Benwood Linze (‘o., 1815 Locust Nt., Nt
Louls, Mo. Carl k. Peters (('})

The Thomas & Betts Co., 36 Butier St
Elizabeth, N. J. C'. A. Badeau (CE)

Blddle, James G., 1211 Arch st,, Phile
adelphia

Bird, Richard H., Waltham, Mass.

mr\r.nbg'ck(‘ Radio Co., 145 Hudson st.,

Bizteher Corp., 5087 Huntington Dr., Los
Angeles 32, Calif,

Black & Decker Mfg. Co., Towson, Md.

Blaw-Knox Company, Pittsburgh, Pa.

Bliley Electric Co., Union Sta. Hldg..

Krie, Pa. J. M. Woltskill (CL)

Bll{m & O Inc., Julius, 532 W, 22nd

St., NL Y, O,

Bodine Elec. C'o., 2254 W. Ohio 8t Chi-
cago, N C. A, Rall (Cl)

Boonton Radio Corp., Boonton, N. J.

Boots Afreraft Nut Corp., New Canaan,

onn.
Borg-Gibbs Lab., The George W. Borg
Corp., Delavan, Wis. M. 1. Brown

(CLEL,

Boston Insulated Wire & Cable Co., Bos-
ton, Mass,

Boston Insulated Wire & C'able Co., Dor-
chester, Mass,

Brach Mf;

Hm}nlg C

.

B New York 13,
. Brailnin (CE)
Wim., 276 Fourth

llr;mi(lly'whie Fibre Prods. Co., Wilmington,
re

N.Y.
Brand & Co., Ave.,

Breeze Mfg. C'orp., Newark, N. J.

Brithart Co., Arnold, Great Neck, N. Y.

The Bristol C‘o., Waterbury, Conn. 1., (;.
Bean (CE), J. W, Peckham (RD), J. R.
Waldelich (8P)

Arlt\hu{ Brown & Bro., 67 W. 44th St.,
oYL

Browning Labs., Inc., 751 Main St., Win-
chester, Muass Glenn H. Browning (CL)

Brush Development Co., Cleveland, O,
Bud Radio, Cleveland, ().
H. Bunnell & o, 81|
:irm)klyn 1, N. vy,
Ol

Bunting Brass & lronze Co., Toledo, O.

Burke Electric C'o., Erie, Pa.

Burndy Engineering Co.. Ince., 107 EKastern
Blvd., New York 54, N. Marvin Lee
(CE), 8. D. Bergman (1.}

Bursteln-Applebee (' <

Burton-Rogers ( 7
ton, Mass, V',

Prospect St.,
Devereaux Martin

< City, Mo,
m Rt Bos-
%)

Callite “I'ungsten Corp.. 540 39th St Un-
fon City, N. J. Rudolf Lowit (C'F)

Cambridge Inst. Co., Grand Central Ter-
minal, N. Y. (",

Cambridge Thermionic Corp.. Coneord

Ave., Cambridge, Mass.

Camburn Products Co., 490 Broome St.,
N. Y. ', Robert Lahn (C'E

Camfield Mfiz, Co., 718 N. Neventh =t.,
Grand laven, Mich. Robert Harry Lil-
lyblad (CE)

(‘:\{nlt{c Fastener Co., 420 Lexington Ave.,
N.Y.

Cannon . I°., Springwater, N. Y.

Cannon Elec. Devel, Co., 3209 1Humbaoldt,
Lox Angeles, Calif,

Carbide & Carbon_ Chemicals Corp., 30

42nd St N Y. O

Carborundum Co.. Globar Div,, Ni-
agara Falls, N. Y. Ben A, Bovee (C'E)

Cardwell Mf, Corp., Allen )., Brooklyn,

(".rricn.'l'e-llllnuis Steel Corp., Pittsburgh,
>

i,
Carrier Microphone C'o., Inglewood, Calif,
carron Mfg. Co., 415 . Aberdeen St
Chieago, 1. C. 8, Linell (C'1)
Carter Motor Co., 1608 Milwaukee Ave.,
Chleago 47, 111, Robert W. Carter (¢CI5)
Catalln Corp., 1 Park Ave., N. Y. (.
Celanese Corp., 180 Madison Ave., New
York 16, N. Y. W. R. Donaldson (C'E)
Centralab Div. of Globe-1"nlon, Ine.. %00
1. Keefe Ave.. Milwaukee, Wis. 1. W,
Rubinstein (CE)
Central Screw Co., 35319
Chicago. IHl.
W. M. Chaee Co.. 1600 Reard Ave., De-
troit, Mich. Stanely R. Hood (C1)
Champlon Radio Works, Danvers, Mass.
Chandler Prods. Corp., Cleveland, O,
Chieago Molded Prods. Corp., 1025 N,
Ko r. Chicago, IlI.
Chieago Telephone Supply Co., W, Heards-
ley Ave., Elkhart, Ind.'N. C. Sehellenger

Shields Ave.,

Chicago Transformer Corp., 3501 Addison
St., Chleago, M.

Cinaudagraph Speakers, Inc., 3911 R\,
AMlehigan Ave, Chicago, 111,

Cinch MIg. Co., 2335 W. Van Buren =t.,
Chicago, 111,

Cinema Eng. Co., Burbank, Calif,

Clare & Co,, . P, 3719 W, Sunnyside
Ave., Chicago, 111,

Clarostat Mfg. Co., Inc., 130 Clinton Nt
Brooklyn, N. Y. George J. Mucher (CE)

Clements Mg, Co,, Chicago, 111,

Collins Radio Co,, %55 35th St N, R,
Cedar Haprds, la. L. Morgan Craft
(CE), F. M, Davis (RD

Collyer Ins. Wire C'o., Pawtucket, R, I.

Colonial Kolonite Co., 2212 W, Armitage
Ave., Chicago, 111,

Communication Zquip, & Eng. Co.. 504
N. Parkside Ave., Chicago, NI,
Clark, Jr. (C'F)

(‘o{ynmnlmtlon Producets Co., Jersey City,

Communieations Fquip. Corp., 134 W,
Colorado St., Pasadena, Calif. Mattson

(CER)
120
> 5

Communication Messurements Lab.,
Gireenwich St., New York 6, N,
Joseph 1.. Roemisch (DE)

Condenser Corporation of America, South
Plaintield. N. J.

Condenser Products Co., 1375 N. Branch,
Chicago, 11I. M. H. Levenbery (C'K)

C. G, Conn, Ltd., 1101 . Beardsley, 51k~
nart, Ind. Karle L.. Kent (CER)

Conn. Tel. & FKlee. Div., (ireat Amerlcan
Ind., Meriden, Conn. W. R. Curtiss

CE)

Cons, Diamond Saw Blade Corp., Yonkers
Ave., YonKers 2, N, Y.

Consolidated Radio Prod. Co., 350 W,
orle, Chicago, 1. 1. A, Heppner (CE)

Continental Carbon Co., 13900 Loraine
Ave., Cleveland, O,

Colntlnentul—l)lamond Fibre (o., Newark,

el.
Continental tlee. Co., 903 Merchandise
AMart, Chicago, 111,
Continental Elec. Co., Geneva, 11l. J, H.
Hutchings (CE), H. €', Myers (
Dr, G, Lewin (CED)
Continental Elee. C'o.,'Newark, N. J.
Continental Screw (‘o., New Bedford,
Mass,
Copperweld Steel o,
Corbin Nerew Corp., New HBritain, Conn.
Carnell-Dubtlier Klee. Corp., 1000 Hamil-
ton Bivd., 8, Plaintield, N.J. William M.
Balley (C'19)
Corning Glass Works, Corm
Cornlsh Wire Co., Ine., 15
N.YL CUM.T. Mallard (¢
Cosmie Radlo Corp,, 690 k.
N.Y. €L sSidney Fishiberg (¢

Glassport, Pa.
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15 The latest development in military
. communications equipment deserves
the best in speech reproducers . ..

it is natural, therefore, that Jensen 2

s

“'s_peech reproducers were specified

for the famous SCR-299, the bxgb

unit as built by Hallicraiters.

Jensen speech reproducers are |

serving with equal distincliok

:"f:‘* :
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all branches of the armed forces
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Coto-Coil Co.. Providence, R 1

Cover Dual Signal Syste 215
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Cuyahoga Spring Co,,
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Miwaukee, Wi
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—D—

The Daven Company, 191 (Mnml Ave
[

Newark, JoP Smith.

Dante  Llee \l!u Co, Imnlmn. Conn
Jo 3 Dante (Cl)

DeJur-Amseo ¢ 'nrp,. 6 Bridee St Shelton,
Conn. H. Blye (C))

Deleo Applianece, Roehester, N Y

Deleo Radio Div., General NMaotors ¢ orp..

1 N, Buckeye Kohomo, Ind. B, A
Sehwarz (C)

Detroit Power Serewdriver Co |
Fort St Detroit 16, \ich
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The Detrola Corp.. 1501 Ih-.nrd
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De \ry lllll-:'umn A

28T West
John At
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of Ameriea,

)
l)lnl Iu.'ht Co 0 West >t
Y

I)I('nlnlmn(' « orp,, .'» Howard Ave
Bridgeport, Conn. 1 Norton (IR
Diebl Mfy, o, l~||u||~r|n~ I’Lint, Nomer-

ville, N J. I’hlllpll ‘I'rickey (C)
Dindon Coll Co.. Caledonin, N, Y. R T
Bozak (CERY, 1. \rnwln (1)

g v,

Dixon Crucible Co
John ¢, I)ulph. New; J
Dongan Elee. o, 7§ Irlnll\ PN Y
Duoulittie Radlo, Ine., 74218 Loomis Pivd .,
“hicago, )mllv\ Gray (C1), Harry
ner [
¢ hh'm.'n m
(-ml(.u( 0. Midla Mieh
Drake Mfie, Co 1713 W, Hubbard =1,
Chleago, 1. Ken Fouge (¢
Diriver-Harris Co., Harrison, N
41 Hubert =

Dumont Elee. Co.. AL
;\IIcn B. Du Maont Labs., In Muain

\ Passafe, N.J. Dr. P ristaldi
l)u I'nm De Nemours & Co. k. 1. Arling-

ton,

Dunn, .h'm- Struther<, 1321 Cherry St
Philadelphia, Pa
Durez 1 |1|r.- Ine.. North

f ( ‘hemicals
i, Y

Radlo lrul* Co
( ‘hicago. 11,

» Milwankee

23 1 Briduee
CNLUY . Georze
attle, Wash

Development ln-pt .
. Roel hester, N Y

Et Huuh .
l'hll.uk'lph I

Fekhstein . Radio 4
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Ine
Minn
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Ind. Lonis R, Burroughs (1)
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J.
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Hempstead, N, Y. Edward Ruth (€}

rson Radio & Phonograph ¢ orp., 111
VAVe. N YL O Darman 1, )

(( E) N Lo Levy (8p)

l'rll- H(-\l-lur Corp.. 644 W,
Iirie. Pa Byron B Minnium

Mfle Co., 3045 01 rd St N YL (
Rosenbaum ('
SEOX Specialty Coo, Ine
ark. N J

. Broad =t New-

Iitehes) Prod. ¢ orp.. 39 01 Queens Blvd. .
Lone Island City, N Y

Fureka Vacuum Cleaner Ca., Detroit,
Nieh

1 L 25t St

ver-Ready Label Corp |
NoY. oo

Extruded Plasties, Ine.. Norwalk, Conn,
— F —
l-‘.uln Radio & Llee. Co., 30-20 Thamson
Ave . Long Istand City, NV, Albert

W Carr ¢

I'ansteel Net .lllun.k--nl Corp..
w11

Farnswa rlll Telev, & Radio Co.
onttae St Fort Wayne |,
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North Cla

John B okast & Col, 3123 N Crawlord
Ave - Chieago. 111 Wm. <. Franklin
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Federal Engineering Co. | 37 Murray =t
A
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Brooklyn 5. N Y. M. Kaplowits

Recorder Coo, Vikhart, Ind.
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R Chieaso, 111

Telephone & Radio Co., 200 Mt

Pleasant Ave.. Newark, N. J. H. R.
Butler (O AR Lallone (¢ AN)
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Felker Mbz, Co.Torranee, Calif .
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Sreamaore
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“”r:wmh fe fnox Indiana Steel Prod Co 6 N Miehizan
Curl B Ninwars Ave. Chieago, 11
trhorundum Co.. Niasara lmlm‘!hm Heating Carp., 3\ Lafayette
iont Metal =ty ings .3 oy Y. O W Rndd ()
m! Iil:;‘::ll\l nmn m.. Ine.. 314 Dean “"“th“ “ondenser Corp 1723 W, North
iotha Ny ( 1 nt Ave. Chiteseo, 111
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June, December

April, October

Under this schedule, FM RADIO-ELE
with complete corrections and additions,

SCHEDULE OF DIRECTORIES
RADIO-ELECTRONIC PRODUCTS
January, March, May, July, September, November
CHIEF ENGINEERS OF BROADCAST STATIONS
POLICE RADIO COMMUNICATIONS OFFICERS
MANUFACTURERS AND CHIEF ENGINEERS
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Ferris Iu«trumvm Co., Boonton, N J

Ferroeart of Amer., Hastings on

reh I,uln.rutury, 161 Univer-
. Palo Alto, Calif, €. J. Soder-
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L Cantrol Co. Scambridge, Nlass.
I Eleetrie Col lnginee ring,
cefver Div., Eleetronies Dept .,
ton .\\1-,,l Bridueport, Conn.
(CF,

(] l. l~‘lq=(';rll' Coo, bamp Dept., Hobo-

erson,
JOMbve ane

I
T'he General Imlu~trl|-~1( .
lor Eiyrin, O D1 lh»yd (CFE)
ral Tnst. ¢ ., N Newark Ave.,
lizabeth, N.J. Harold M. Detrick (CF
General Insalated Wire Corp., 53 Park
op Vo Mo 8%
Genera! Radio Co.. 30 State St Cam-
bridge, Mass. Melville Fastham (CF

J- T Instruments, Ine. 14} ¢ hapel =t
New Haven, Conn. D nald I Anderson
Tab

o EoJobhnson Co. Waseea . Minn Lloyd

- o w ahder (CF
Guthman & (‘n..l Fdwin 1. 15 S Throop ' :,',,‘:".:l:.,: 11,, 2300 Wabansin, Chi-
LN

=i, Chieago, N

— H—

L 4500 —K-

Halldor<en o, Ravenswood Ave.,
1.

¢ hicago, Faar lingineering Co Emerson =t
I

The Hallicralters 2611 Indiana Ave. . to Alto, Normun C. Helwly
¢ hicago, 111. R. amuelson (CJ; (R, Freneh (0]
kato 1 ring Co. Mankato, Minn

ll.xl~tl‘:nl ‘Trate ¢ nnmmnl('.ulnm Corp.,
! 44th ~t.. N . Benjamin «
1Lord (CE

Hareo Steel Co.. 1180 . BBroad st |
heth, N J. Harold Cohen (CF

Hardwick, Hindle, In vewark, N

Harper Co., H. M. 2 Fleteher. ¢ ln('.u.n

12 W,

ser. lloboken, N. J

Tehb’d & Supply Co., 660
« ( III(.ILZU m

|\l‘ll I(.ul Tube & Lamp Corp. . Owenshora,

1Hza-

‘.. N0 Harry
h rd 1. =himer (C
09 Wrightwoond Ave. |

Broadway

Harrisnn Radio Corp.,
N.Y. ¢«

Morristown, N, J.
Louis, Mo

Harvey  Wells ¢
St thhrhlu(‘. 2

nmureations,  Ine

Rirktand Co. H iR,
Clifford A. Harvey =

l napyp \lon.nr( h.

{ "he res Knights Co Sandwieh, T
Has pllve Mz Corp., 208 W, Washington Leon AL Faber (€]
St Chieago, 11 Kold-1lold Mg, Co 446 N Grand Ave |
Corp. of Ameriea, 6417 Lansing, Nieh

Hartman
AV

Dale
St Louls, Mo, | .

Jr Kotlsman Instrument
tone Island City,
Krneger & llmh-pnlﬂ

cinnati,
Furty I\JNI; ine.,
ne Co | :
.

. H. Natrl v Elmharst,

o 3

ll.unm:lrlund M. Co., Ine.. 1650 W, Third and Vine, Cin
LY Walter = heith (1207 1

J.un('- Whitaker ('T')

747 N. Highland Ave.. [as

341h
LN

=

yton, ),
00 W Harrison St

Oram (R
Harwocd Co
Angeles, ('ulil
Haydon Mg, (o

Main =t Forestville

Conn. R, M. Pearce (CF
Hazurd Ins. Wire \\<nrk~s Wilkes-13arre -_Ll -
Ha ('Itine Electromdes Corp.. 98 25 Little  Lafayette Radio Corp., 901 W Jnehson
eck Phwy., Little Neck, N Y. Daniel tivd., Chie ne o Muir
Harnett (¢ Iu, Litt ('

Flectrie ¢

delphia 38,1 \\ I

Heintz & Kaufman, Ltd.. South San Fr:
ciseo, Cahf, Winfield (. W, .u.'vn(-r «

H(-nn(-_\' Motor Co. Gmaha, N

Herzog  Minfature fLamp \\nrks 12 19
Jackson Ave,. f.omg v Clty, NUY

L.m ol & Sesstons Co,, Cleveland, O
Lapp tnsatator o, Leroy, Ny
aveie Laboratories, Morgn
Avin, FIME Ritehnann A v
adie] s, Nlieh.  Niehael T

zes ()
W24t ¢t
15

Lectrohm, Ine., 5 . Cleero,

Hewlett l’:l(‘k rd Co Page Mill iRd.. ML . J Lastovieka o
Pale Alto, Calif. 1 1 Packard (C)), Leeds \urthrun( 0 ,l'hll‘uhlnhl.l 1’
Hrunton Bauer (¢ Lehig Fteel Co 17 1 attery PL,
N

R
(l selle Park, N Neary (1F)
N Western

N.Y

Hexucon Iee, Co.

Hickok Elee. 11 Con, 1051 l)u;m
Cleveland, O, .nllor A Welss ((

Higgins Industries, santn Mon A

Hilo Varmsh Co., Brooklyn, N Lepel l,ulmrutnrlm,:i!i WGt =t

iton Engineering Labs., Redwocd ¢ ity Heuary Peterson (CF), Otto
Calif. (NEF)

Hipower Crystal Co., 2085 W € harleston, Lingo & ‘nl:. John 10,
Chicago, 111, Link I(.ulln( orp.. 125w

(Ao

I
etrleal Mg o,
Chieago, N

L)
Catir

Cumden, N
Tth St

Hoflstatter's ons, Ine a H Ave and 21th tudelman (¢ John  Balint
¥t Long Island City, N. Y - MacCoun (CCy, W MeFarlin
Ilul)ul\e Wire & Cable urp Holyoke, Crin
Mass [=R MM Co, Torrineton, Conn
llunp Press. Ine. 460 W _34th St N, Y. ( 1753 Ravenswood Ave.,

1. lmonm-
i

Hoxt Elee. Instrument Works, Boston,
Mass,
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...a typical BaW high-power coil

Over 10" in diameter by 20 long, and designed
for 10 KW. service, this variable-link final ampli-
fier, plate coil, is a good example of B & W engi-
neering at work on the job of matching modern
inductor requirements. B & W Inductors of this
general type are available in all standard fre-
quency ranges. Coils are bolted in place, and may
be switched for band-changing with a minimum
of time and effort. Connections are silver-soldered,

and all metal parts, including coils, are heavily
silver-plated. Coils in the unit illustrated are of
% copper tubing. Other B & W Air Inductors of
this type utilize tubing as large as 1

FAST DELIVERIES on all B& W Air Inductor
types are assured by our greatly expanded facili-
ties, and straight-line production on most smaller
types. Engineering data on any type upon request.

BARKER & WILLIAMSON, 235 Fairfield Ave., Upper Darby, Pa.

Air Inductors
"BABIES AND JUNIORS" (25 to 75 watts)
STANDARD TYPES (100 watts fo 1 KW.)

SPECIAL HIGH-POWER TYPES
(to 10 KW. and above)

October 1943

B:W

MANUFACTURERS OF QUALITY ELECTRONIC COMPOUNENTS FOR OVER A DECADE 1 39

TURRETS — BAND HOPPERS —
SWINGING LINK ASSEMBLIES, ETC,

SPECIAL RADIO AND ELECTRONIC
EQUIPMENT ASSEMBLIES

Varioble Air Condensers

(!=tegrel nevtralizing types)
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Maas & Waldsteln Co., \'e\n ark, N. J.
Macallen Co., Boston, Mass

Macemillan (,o 60 Fifth A\e N.Y.C,
\h{gdt‘:_l I{uh llouse, 593A 1. .sSQh st.,

.\hig}m;mf(?o.. Fort Wayne, Ind.
444 Madison Ave.,

3 16 and Butler
‘lts 5 Pa. Alvah Rittenhouse

‘\lalwtlc Radio & Television Corp., 2600
50th St., Chieago, 1ll. D. E. Foster

( E)
P. R. Mallory & Co., Inc., 3029 E. Wash-
mzton bl,. lndlannpolh(} Ind. Glenn W.

er (CE)
Mnll lo;)ll Co 7708 8. Chicago Ave., Chi-
cago
Mangold Radlo Parts & Stamping Co.,
6300 Shelbourne St Phlludelphla Pa.
Marken Machine Co., Keene, H.
\lcbr{w-ﬂlll Book Co., JS() W ‘42nd St.,

8 Boonton, N. J.
"E)

Magnetic, Wlndlm:s C

Easton,

Measurements
Jerry B. Minter (
Johu eck Industries, Liberty at Penn.,
Plymouth, Ind. L.W Applebaum (CE)

Meissner Mfg. Co., Mt. Carmel, 1il.
Mercoid Corp., 4217 Beimont, ' ‘hieago, 111
Metals & (,omrols Cow.. Attleboro, Mass.
19th St., N. Y. C.

Merit Coll & Transtormer 311 N
Ia!nell St., Chicago, 1, H. Jonm (LE)
Mieal Co.,l% Varl kut .C.
Micamold Radio ‘Flushing
Ave..l\.‘ C. Asielty DICiscome (CE)
lnc., 4619 Ravens-

Mlcro Switch Corp. Freeport. m.

Millen Mfg. Co.. alden, Mass,

J. Miller Co., 5917 8. Matin St., Los
Angeles, Calif. Paul O’Conpor (CE)

Mlnneapollsflioneywell Regulator, Minne-

Minn, Mlmng Co., 155 Sixth Ave., N. Y. C.
Mobile Refrigeration, Inc., 38-32 54th St.,
Woodside, L. I., N,

Molded lnsululon Co., 335 E. Price St.,
Phiiadelphia, Pa. Arno Ziliger (CE)
Monitor Plezo Prod. Co., Pasadena, Callf,
Monsanto Chemical Co., Springfield, Mass.
Donald P. Mossman, Inc¢., 6133 N. North-

west Highway, Chlcnso. .
Muehlhausen Spring Corg Logansport,

Ind. J. R. Gustotson C
Mueller Flect.rlc Co., 1583 E. 31st St,,

Cleveland, O. E. H. DeConingh (CE)
Murdock Mfg, Co., Chelsea, Masa.
Muter Co., 1255 8. Michigan Ave.. Chi-

IIl. K. E. Rollefson (CED)

Mycalex Corp. of Amer., Clifton, N. J.

—N —
Natlonal Co., Inc., 61 Sherman St.,
den, Mass. Dana H. Bacon (( lA l"),
Wm. J. Larkin (CEM)
National Electronic Mfg. ("o., 22-78 Stein-
way St., Long Island Clty. N. Y. John
er

R, Carpenter (CE)
Natl Pnhrlcat,ed Prods., W, Belden Ave.,
Chicago, 111.
Natlonal Screw & Mfg. Co., Cleveland, O.
Natlonal Union Radio orp B Newark,

N. J.
Ntly. Varnished Prod. Corp., Woodbridge,
xétfun}];; Vuleanized Fibre Co., Wilming-

ton, Del.

New England Mica (‘o., Waltham, Mass.

New England Screw ('o., Keene, N. H.

Newport Rolling Mill (o., Newport, Ky.

Newn.rk Transtormer Co., 17 Frelinghuy-

n Ave., Newark, N. J.

New ernkle Inc., Dayton, O.

New York Transrormer (‘o 26 Waverly
Pl., N. Y. C. Z. Burzyok! ((‘

N(.)'mihlec C((JED .55 W, 13th St N.Y.C.

No. American Phillps Co.. 145 Palisade St.,
Dobbs Ferry, N. Y. H. G. Boyle (CE)

Northern Engineering L abs., Church
8t.. N, Y. C. John anmkl (C

Northern Industrial Chemlical (,o.. Bos-
ton, Mass.

Northam Warren Corp., Stamford, Conn,

\othelrer Winding Labs,, Trenton, N. J.
orwalk Transformer Corp., South Nor-
walk Conn,
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Oak Mfg. Co., 1267 Clybourn Ave., Chi-

cago, 111,
Ohto Carbon Co., Cleveland, O,
Ohto Electric Co., 74 Trinity Pl., N. Y. C.
h, ‘Bolt Co., 600 Front St.,
Jr. (CE)
Ohmite Mtg. Co., 1835 W. l-lournoy St.,
Chlcmzo Til, Herbert Levy (CE)

Ww. n & Sons, 43 Roynlston Ave.,
Mlnnea oll.s Minn, J. C. Holby (CE)
Operadio Mfg. Co., st. Charles, IIl. J. F.

Me(" rs.llzh (CFE.
Owens-Corning 13 bherglas Corp., Toledo, O.
Oxford-Tartak Radlo C‘orp., 3011 8. Michi-
l(z&r]n;)z\ve., Chicago, Ill. George Rusher
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Pnclfll?r Metals Co., Ltd., San Francisco,

Palnut Co., Inc., Irvington, N, J.
Parisian Novelly Co., 3510 N. Western
.(Avl?,. Chicago, I11. Louls J Komorous
Parker Co., Charles, Meriden. Conn.
Parker-Kalon Co., 198 V' arl(-k St N.YL.CL
Pnr:.\lgetal Prod. Lur;y Long 1sland ¢ ity,

Patton MacGuyer Co., Providence, R. 1,

Pawtucket Screw ('o., Pawtucket, R. I.

Peck Spring Co., Plainville, C‘onn.

Peerless Electrical Prod. Co., 6920 Mec-
Kinley Ave., Los Angeles, (alif. John
Jauch (CE)

Perkins Machine & Gear Co,, Springfield,
Mass.

Permoflux Corp., 4916 W, Grand Ave.,
Chicago, Tl. W. E. Gliman (CE)

Peterson Radlo, Council Bluffs, Jowa

Pheoll Mfg. Co., Chlcago, 111,

Phitharmonic Rn(llo Corp., 216 Willlam St.,
N.Y. C. Vietor Hroclner (CE)

Philmore Mfg. (‘o., Inc., 113 University
PL,N.Y. C. Reglmlld Burke (CE)

Phosphor Bronze Smeltting Co., Philadel-
phia, Pa.

Photobell Corp., 116 Nassau S§t., N. Y. C
A, Edeiman (CE)

Plerce-Roberts Co., Trenton, N. J.

Ploneer Gen-E-Motor, 5841 W Dickens
Ave., Chicago, Ill.

Pitman Pub. Corp., 2 W, 45th 8t.,, N. Y. C,

Plax Corp., Hartford, Conn.

Polymet Condenser Co., 699 E. 139th St.,
N. Y.

Potter & Brumfield Co., Princeton, Ind.

Potter Co., 1950 Nherl(lnn Rd., N. Chicago,
m

Powers Electronic & Communication Co.,
New St., Glen Cove, N. Y. A, J. Sanial
Inc.,

Precl.slon Fabricators, Rochester,

N. Y.
Premier Crystal Labs, 63 Park Row,
N.Y.C

Precision Piezo Serv., 427 Mayflower St,,
Baton Rouge, La. C. K. Pearce (CE)
Precision Tube Co., 3824-26-28 Terrace

ﬂé )Phllndelphla, Pa. Eugene Turney

Premax Products Division, Chisholm-
Ryder Co., Inc., Niagara Falls, N. Y.
G. 0. Benson (CE

Premier Metal Etching Co., 21-03 44th
Ave., Long Island City, N. Y.

Presto Elee. Co., New York Ave., Union

ey, N.
Pl’st()‘ Recordmg Corp., 242 W, 55th St.,

Prlmlold lnc 93 Mercer St., N. Y. C,
Jerry Margolish (CE) .
Pyroterric Co., 175 Varick St., N. Y. C.
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Quaker City Gear Works, Inc., N.
st., Philadelphia, Pa,

Front

Racon Flectrlc Co., Inc., 52 E, 19th St.,
. 1. Abrahams (CE)
Ru(lell Corp "Guliford Ave., Indlanapolis,

Rudex Corp., 1308-22 N,
’hlcngo. 1. G. E. Ditzler (CE;

2nd St., Cleveland, O.

Lorp.. 3571 W, 62nd St.,

and 2,”O. W. Russeli Allen, T1T

Radlo Clty Products Co., 127 W, 26th St.,
Morns Lieblich (CL)
Radlo Condenser Co., Camden, N. J.
Rndlo Englneerlng Labs., Inc., Lona Island
Frank A. Gunther (CE)
Radlo Mtg Englneers Inc.,306 First Ave.,
Peoria, 1ll. R. M, Planck (CE)
Radlomnﬂne (,orp of Amerlca. 75 Varlck
.Y, . F. Byrnes (CE)
Radlo Receptor Co., Ine., 251 W. 19th st
.Y, C,, Everett D. Glbbs (C
Radlo Speakers, Inc., 221 E.
Chicago, II1.
Ra(llo Tech Pub. Co., 45 Aston PI.,

Rnuland (‘orp ., 4245 N. Knox Ave., Chi-
eago, J. J. 0(‘nlla£han( E)

Raymol nd Rosen Co,., 32nd_and Walnut
sts., l’hlladelphln, Pa. ). N, Lapp (CE)

Raytheon Mfg. Co.. Waltham Mass.

l{nymun(l Mtg. Co., Corry.

R( Vietor l)lvlslon Rndlo Lorp. of

merica, Camden, N. J. Dr. K.

Jollme (CE)

Readrite Meter Works, Bluffton, O.

Re}x} Magnet Wire (o., K. Pontlac St.,

Elston Ave.,

( ullerton,

:xtd., Ft. Wayne, Ind. Edward i
qmder (CE)
Rece Mfg. (*o., Holliston, Mass.
Redmond Co,, A. G,

Reeves Sonnd La
N. Y. C. Hazard Ree’ CE
Rehtr(m C orp., 21.)9 Mugnolla Ave., Chi-

Rellance Die & St'p'ng Co., 1260 Clybourn
Ave., Chicago, 111.

Reliance Instr. Co., 1135 W, Van Buren
St., Chicago, I1l.

Remler Co., Ltd., 2101 Bryant 8t., San
kmnclsco 10, Caiit, H. A. Greene, Jr.

(CE)
Republic Steel Corp., Cleveland, O.
Revere Copper & Brass, 230 Park Ave.,

Richardson Allen Corp., 15 W, 20th St.,
.Y, C. F. F. Sylvester (CE)
Rlchardson Lompany Melrose Park, 111,
John l-‘ Rider Laboratories, 404 Fourth
€. John M. Borst (CE)

Rockhestos Products Corp. . New Haven,
Conn. Harold 8. Moore (C

Roebling's Sons Co,, John, Trenton, N. J.

Rogan Bros., 2001 S, Michigan Ave., Chi-
cago, 111,

Rohm & llaas ‘0., Washington 8q., Phila-
delphla, Pa.

The l{ola C'ompany, Ine., 2530 Superlor

Cleveland, O, J. Q edje (CE)

Roller-‘lmlth Co,, 1766 W, Market st.,
Bethlehem, Pa. R. M. Smith (LE)

Ronald Press (Co., 15 E., 26th 8t., N, Y. €,

R()}thlx(ljrd Mfg. Co., N. Oth Ave., hprlm,-
fiel 0

Rowe Industries, Inc., Toledo, O,

rineering (& 0., Whlppnny Tost

, kast Hanover, 'N. J. C. Kenneth
Rose (C'L )

The Ruby (‘hemical Co., 68-70 McDowell
8t., Columbus, O, G. C. Baker (C K)

Rumel Cord & Wire Co., 4723 Montrose

Ave., Chieago, Ill.

Rus«iel "Burdsall' & Ward Bolt & Nut Co.,
Port C‘hester, N. Y,

Russell € “hicago, 11

Ryerson & Son, Inc., Jos. T.,

Chicago, 111,
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sanborn Co., 39 Osborne St., Cambridge,
Mass.  Maurlce  Rappaport (CEA),

Arthur Miller (C'E)
Sangamom Elee. Co,,
L.

Springfield, 111,
Sehott Co.,

‘9306 Santa Monica

Bivd., neverly lllllq Calif,
Sefentific Radlo Products (0., 738 West
lroadwny, Councll Blufrs, Ia. E. M.

Shideler (CE)
Scientific Radio Service. 4301 Sheridan,
Ungerslty Park, Md. 1. . Lisenhauer

Scovill Mfg. Co., 99 Mill St.,
Conn. N. A, Cornell (CE)
%ecurlty Steel Lqulpment Corp.,
. J. Osear A. Wilkerson, Jr. (RE
J. P Seeburg Corp., 1510 N, Dayton st.,
Chicago, 111, M. W. Kenney (C1)
Selectar Mfg. Co., Long Island ( lty. A
Selenlum Corp. of America, 1800 W, Plco
l!(l‘\;‘g Los Angeles, Calif. Eric Lidow

Waterbury,

Avenel,
%)

Sensitive Research Instr. Co.. 9 Elm Ave.,
l\(ltl‘)\'ernon, N. Y. Vincent P. Cronin
Seymour Mfg. Co., Seymour Conn.
“lmkepruof Ine., 2501 N. Keeler Ave.,
Chicago 39, 11, W, M. Hanneman ((‘ %)
Shallcross Mtg, Co., 10 Jackson Ave
(olllngdale Pa. Frederic D. V. Mitchell

\hsﬁngn Mig. Co., H. B., Battle Creek,

Sherron Metalllc Corp., Flushing Ave.,
Brooklyn, N. Y.
Shure Bros., 225W Huron, Chicago, III.
Sickles Co., F. W., 165 Front St., Chico-
pee, Mass, Howard J. Benner ((‘l-:)
Sigma Instruments, Inc., 76 Freeport St.,

n, Mass,
Electric Mfg. Co., Menominee,
140 Cedar St.,

slmplex Wire & C nble Co., 79 Sldney Qt
Cambridge, Mass. W. Davis (CE
g‘»lmpsou Elec. Co., 5218 W. Kinzle, Chi-

. I
Slater ‘Klectric & Mfg., Co., Brooklyn,

ﬂmall Motors, Inc., 1308 22 N.
Ave., Chicago, Iil, J. A. Snow
Snyder Mitg. Co., D ohle and l)arlen Sts.,
Philadelphia, Pa.

Sola Elec. Co., 2525 Clybourn Ave,, Chi-
cago, 111,

Solar Mg, Corp., 23 St. and Ave. A, Bay-
onne, N, J. James I. C‘ornell (('E)

Southington Hardware Mfg. (o., South-

ington, Conn.
Radlo l)lvh.lack-

08t0)
Signal
ch.
Signal llpdlcator Corp.,

Elston

Sparks Withington C'o.,
son, Mich, Harold V. Nielsen ((

'ip{uldlm: Fivbre Co., Ine., 233 Broadway,

Spencer Thermnstat 34 Forest St., Attle-
boro, Mnsa John_l Bolesky (C'E)

Inc., Garden Clty,
sche (CCER)

N. Y. Dr. ¢

Sperry Gyroscope (o., Inc., Manhattan
Hridge Plaza, Brooklyn, N. Y. E. €.
Sparhing ((‘l'l)

Sprague Specialties (‘o., North Adams,

h o
Stackpole (‘arbon ('o., St. Marys, Pa,
standard Piezo ('o., (‘arlisle, Pa.
%u;ndnm Pressed sSteel Co., Jenkintown,

. 236 42nd St
Brooklyn, N

Std. Transtormer Corp., 1500 N, Halsted
St., Chicago, Il H. Ii. Krefit (C'E)

Standard Winding Co., 44-62 Johns St,,
.\(gwhurgh, N. Y. Frank A, Catanzariti

’a
standard 8 "prlng‘& Mfg. Co.

Stanley ‘I'ool Div, of Stanley Works, New
Rritain, Conn.

star Porcelaln Co., Trenton, N. J.

Steel Sales (‘orp,, 129 8, "Jefferson St.,
Chicago, I11.

Steward Mfg. Co., Chattanooga, Tenn.

Steward Mfy. (nrp.. 4311 Ravenswood
Ave., Chicago, 1.

Stewart %tamplng Co., 621 K. 216th St.,
Rronx, Y.

Sticht Co.. Ine., HH., 27 Park PL,, N. Y.

Stille-Y oumz( orp 2300 N. Ashlaml Ave,,
Chieago, 11,

htnkes Machine Co., F. J., Phlladelphia,

ﬂmkes Rubber C'o., Joseph, Trenton, N. J.

'iulmukon Ceramic & MIg. Co., Latrobe,

Stromberg-C'arlson Co., 100 Carlson Rd.,
Rochester, N. Y. Frederic C. Young
(CE), Wm. ¥, Cotter (CER)

Sulllvan Varnish 'o., 410 N. Hart St.,
Chicago, 1. Mortimer Sullivan ((‘E)

Sun Radio C° 0., 212 Fulton St., N. Y, C,

superlor Elee. Co., Bristol, Conn.

sSuper Electric Produets C orp., 1057 Sum-
mit Ave., Jersey City, N. 1. simon

Goldberg (CRE), Lionel Lorant (CAF)

Superior Tube Co., P, O, Drawer 191,
Norristown, Pa, R. H. Gabel (CE)
Suprenant K lec, Ins. 0., Boston

Mass
Sylvania Llectrlc Products, Inc.. 500 Fifth
ve., N, Y. (. Roger M. Wise ((* E)
*ymlmne (¥ orp ()aks Pa.
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Tablet & Ticket Co., 1021 W,
Chicago, 111,

Taylor Fibre Co., \'orrlqtown Pa

‘Taylor Tubes, Inc., 2341 W abmwla. Chi-
cago, I1l,

’l‘echnlcnl Appliance Corp., 516 W. 34th

. Y. ¢*, Donald Malpass ('} )

'lech ‘At l’lustlm 4101 36th Ave.,
Island Clty, N. Y.

’l‘e('lll

Adams St.,

Long

Jersey
(CE)

dlst St

Lnlmrntorles 7 Lincoln st.,
. Mm..nlh Bjorndal

MLH, Lnlu.lumne(

i n)l\lgs Corp., 3500 W,

Y.
"clermllo Eng. Corp., 484 Broome St
NG

enney L mzlneerlm: In(' Montclair, N. J.
Thermador lec. Mfsx, 14 5. River-

side Dr., lL.os Muxeles Calit, John W,
W ur(lell (CAF)

Thomas & Skinner Steel Prod. Co.,
dlanapolis, Ind.

Thompson Cloek Co., H. C., Bristol, (‘onn.

Thomas & Betts Co., Elizabeth, N, J.

Thordarson Elec. Mfg. Co., 500 W, Huron.
Chleago, 111,

Tillotson Furniture Co., Jamestown,

Trade-Wind \lotorrans Ine., 5
Main St., Los Angeles, (alif

lrnnsmltt(-r Equipment Mg, Corp., 345
Hudson St., New York, N. Y. S, L.
Sack (CE)

‘I'rav-Ler Karenola Radlo & Telev. (‘orp.,
1036 W. Van Buren St., Chicago, I,
Richard J. O'Brien (CFE)

Treltel-(.rutz Co., Inc., 142 K.

. Y. C. Frank W. (-rmz (C Iu)

Tr;e’nt Company, Harold 1., Philadelphia,

a.

Trimm Radio Mfg. Co., 1770 W,
Chicago, 11,

Triplett Electrical Inst. C'o.
Fred J. Lingel (CL), John Maxon (RE)

Triumph Mfg. Co., 4017 W. Lake St.,
Chicago, 11,

‘Truscon Steel (‘o.. Youngstown, O,

‘Tull Metal & Supply Co., Atlanta, Ga.

Tungsol Lamp Works, Inc., 95 Elghth
Ave., Newark. N. J. A, K. Wright (CE),
R. H. Fidler (D

Turner Co., 909 enteenth Nt., N. k.,
% edx;r Rapids, Ia. Rolllns H. Mayer

i2nd st

RBerteau,

. Bluffton, O
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Newtonville, Mass.
Cinephone Corp., Torrington,

Ucinite Co.,
lInlted

Unlte(l "Electronics Co., 42 Spring St.,
Newark, N. J. B. I, sStelger (¢'19)
llnlle(l Transformer Co., 150 Varick St.,

Ur;l\}em.nl 'Mlcmphune Co.,
Aye_., Inglewood, Calif,

Ilnlyerﬁnl Plastics Corp., New Brunswick,

424 Warren
Les Willyard

University Labe., 225 Varick St.. N. Y. C.
Arthur Blumenfeld (('E)
United %crev: Bolt Corp., 71 Murray

St., N
U.8. Ruhl)er(,u. 12.5() \lxth Ave.. N, \'
Utah Radio Pr )]

cago 10, Ill W
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Valpey Crystal Corp., 1244 Highland St.,
llulllston, Mass. Donald MacDougall

(CE)
D. NVau Nostrand Co., 250 Fourth Ave.,

Varfiex (. orp.. 3056 N, Jay St
G. L. Wolte (3P)
Vietor Insulatoms, Inc., Y. Ed-
win M. Meyer ('

Vasco Elee. Mfg. C'o., 4116 Avalon Blvd.,
Los Angeles, Calif,

Vibration Speclalty Co., 1536 Winter St.,
Philadelphia, Pa.

Vulean Elec. Co., Lynn, Mass.

Rome. N. Y.
Vietor, N.

—_ W -

Walker-Turner Co., Inc., Plainfield, N. J.

Wallace Mfg. Co,, Wm. T., Madison and
Chitl, Peruy, Ind. Joseph R. Myers (C'E)

Ward Leonard Elec. Co., Mt. Vernon, N, Y,

Ward Products Corp., 1523 E. 45th st
Cleveland, O,

Warwick Mfg. Corp., 4640 W. Harrison
St., Chieago, I, Howard A. Gates (DFE)

Webster Pridiucts, 3825 W. Armitage Ave.,

Chleago, 111, Norman L. Conrad [C la)

Western Elec. (‘o., 195 Broadway, N. Y

Western Felt Works, 4031 Ogden A\e 5
Chicago, 111,

Westinghouse Ilec. & Mfi. Co., 2519 Wil-

l(((lnls A)ve.. Baltimore, Md. R. N Harnson
Westinghouse Elec, Mfg. Co., Lima, O,
Westinghouse klec Mfg. Co., East
Pittsburgh, Pa.
Westinghouse Lamp Div., Bloomfleld,
Weston Klee. Instr. Corp., 614 Prellml-
huysen Ave., \'evmrk N.
Goodwin, Jr. (( R)
Wheeler Insulated \\ ire Co., Bridgeport,
onn
Wheelco Instruments Co., 847 llarrison
\lt Chicago, I11. Theodore A. Cohen

(CE)
“hlte l)enlnl Mg, Co., 10 K.

w hllehem{ Metal Prods. Co. 10th
St
Whitney lllnke( 0., New Haven, (‘onn.
Whitney Screw (* orp. Nashua, N. H.
Wiek Organ Co., Highland, 1.
\\'Iley\& Nons, John, 440 Fourth Ave.,
(&

40th St
303 W

N
W llllmns & Company, Inc., Pittsburgh,

w lllur Mg, ( orp., 794 15, 140th St., New
York 54, Y.

W lllnlm..tnn Hhre speciatty Co., Wilming-
ton, Del,

w llsnn( o., H. A, 105 Chestnut, Newark,

J.

ast 7th and Division,

fron (C§3)

herl) St., Newark,

W ln(‘lmn.er Corp.
sjoux City, Ia.
Vinslow 'o., inec.,

N, J.
Wirt Co.,

Germantown, Pa

Worner Prod. Corp.. 1019 W. Lake =t.,
Chicago, i,
—Z =
Zelss, Inc.. Carl, 485 Fifth Ave.,

Zenlth Radio ¢
Chieago, TI1. €

Zierick Mfg. Co.,
N Y

Gustafson (CE)
5 Girard Ave., Bronx,
112 26¢h 8.,

Z()i)hnr 'r\lllls. Ine., Brooklyn,
N.Y
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The Browning Crystal-Con-
trolled Frequency Meter is

standard equipment for all

police, fire, public service, and

other emergency radio sys-

ECTNIS 3 & & &

Years of hard service have proved that
the Browning Frequency Meter main-
tains the high degree of accuracy re-
quired to keep emergency radio trans-
mitters “on the nose.” Expressed more
scientifically, this is an accuracy of
005%, which meets the requirements
of the FCC. In terms of radio perform-
ance, this extra accuracy means extra
miles of clear, distinct transmission of

emergency calls.

BROWNING FREQUENCY METER
TYPE S2

Fhe Browning I'requency Nleter illustrated here is suited tor
both '\ Tand A\ <ystems. It can be furnished with one to tour

tuning band any frequencies between 1.5 and 120 me
1 Band 125 3 Bands. .. ... ... ... 8165
2 Bands 145 4 Band I8§

BROWNING LABORATORIES, INC. "™

October 193
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Perfect co- ordmotlon of skilled minds ond hcnds
in o well knit organization with 20 years of radio
manufacturing experience has been the secret of
MERIT'S success in building precision equipment

._”}{L ¢ X

to the most exacting specifications.

Now manufacturing tor every branch
of the Armed Services.
Suppliers of component parts for
the famous SCR-299 mobile unit.

>~ Since 1924

— Transformers — Coils — Reactors
— Electrical Windings of All Types
for the Radio Trade and other

Electronic Applications.

MERIT COIL & TRANSFORMER CORP.

CHICAGO 6, U.S. A.

311 North Desplaines St.

SICO

RER. U. & PAT. OFF
===
« .... " ' N

SOLDERING IRONS

are widely used in industrial plants throughout
the country, They ore designed to withstand the
strain of the continuous service required of factory
tools.

SPOT SOLDERING MACHINE

designed for treadle operation for
oadvancement of iron and solder leaving
operator's hands free for handting of
product,

\

SOLDERING IRON
TEMPERATURE CONTROLS
prevent overheating of sol-
dering irons between solder
ing operations. Irons do no!
deteriorate when being used.
The idle period is the cause
of deterioration,

SOLDER POTS
ruggedly constructed pots of
various sizes designed for con-
tinvous operation and so con
structed thot they are eosily
and quickly serviced, should
elementshaveto bereplaced

Write for Catolog

ELECTRIC SOLDERING IRON CO., INC.

2010 WEST ELM STREET, DEEP RIVER, CONNECTICUT
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Make Plans Now
for the coming PLASTIC ERA

‘@

Consult ROGAN

Here at Rogan, seasoned engineers are ready and willing to
assist you in determining your post-war Plastic requirements.
Whether your peacetime products ore to include electronic
equipment, electrical appliances, stoves or what have you, the
Rogan Organization will gladly provide cost-free advice on
all phases of plastic production.

Send Us Your Specifications Today!

ROGAN BROTHERS

Compression Molders and Branders of Plastics

2000 So. Michigan Avenue CHICAGO, ILLINOIS

FM HANDBOOK

The first practical book to be published on the
subject of Frequency Modulation, covering the theory
and application to broadcast transmitters and re-

ceivers, and the various emergency services.

PRICE $1.25

FIRST. EDITION READY FOR MAILING ABOUT MARCH 1sT

RADIO-ELECTRONICS
ENGINEERING & DESIGN PRACTICE

A book which every engineer and designer will
value as a source of information and suggestions in
solving problems of design engineering on all types
of FM and AM equipment and associated apparatus.

PRICE $1.25

FIRST EDITION READY FOR MAILING ABOUT MARCH 1sT

PUBLISHED BY

FM COMPANY 3%, MAdison ave.

NEW YORK 16, N. Y.
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Consider:

THE PIN CUSHION

Its function is to afford visibility to pins. A
havstack can hold more pins because it is
much bigger than a pin cushion. But that
is a good reason for not putting pins in

haystacks.

The function of an advertising medium is
to afford visibility to advertisements. A
magazine swollen to the proportions of a
haystack can carry more advertising. But
it ceases to perform the functions of afford-

ing visibility to advertisements.

Some advertisers are revising their lists of
publications to be used in 1944, to take ad-
vantage of the visibility afforded their ad-
vertising by FM RADIO-ELECTRONICS.

October 1943
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AN UNUSUAL
OPPORTUNITY

Looking ahecad to the time when the
Warisover, FAM RADIO-ELECTRONICS

1s seeking an Associate Editor.

The man to fill this position is probabh
in the Service now. He is doing work
which gives him a broad view of radio
electronics progress and  development,
and a wide acquaintance with companies,

engineers, and executives in chis field.

He has suflicient engineering training to
enable him to understand the essential
facts concerning equipment and mechods
S0 as to present them, on paper, in a way

to suggest furcher uses and applications

He has an understanding of good en
gineering practice and factory tool room

and production methods.

He knows enough about photography
and the technique of illustration to pose
pictures that tell stories. Probablv, he is a

skilled drafrsman

Above all, he 1s a man of character, de-
serving the respect and friendship of his

associates.

The position of Associate Editor will be
open to this man when he is released from
his present service to the Armed Forces,
whether he 1s now in uniform or working

as a civilian,

®
L d
L
L 4
R . . . -
: If this description fits vou, and vou are
§ interested 1n this posicion, write to:
P4 M RADIO ELECTRONICS, 240 Madi
§ son Avenue, New York 16, N. Y

D

L 4
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0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

C000000000000000000000000000000000000000
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POSTWAR HOME RADIO DESIGN
(CONTINUED FROM PAGE 13)

first place. And in the second place, manu-
facturers for vears have been urging the
public to buy tomorrow’s set today. It will
be hard to sell yesterday’s set tomorrow
to that same public.

And it would be foolish to disregard the
newcomers, the concerns who abandoned
their pre-Pearl Harbor products to build
wilitary radio equipment. Having built up
competent engineering staffs and well-
equipped laboratories, and with skill and
experience in the radio field, they are going
to make a determined effort to stay in
radio.

This new competition has the advan-
tage of knowing only the latest and best
in design and production practice, with
none of the bad habits which have ham-
pered some long-established radio plants
in their peace-to-war conversion. Many
will fall by the wayside, but those who
stick will teach the oldtimers a few tricks.

The Rush for Jobbers « Frequently it is stated
that the postwar rush to grab the best
jobbers, and to deliver enough sets to
hold them in line, will make it necessary
for manufacturers to jump right into pro-
duction of their prewar models. No doubt
there will be competition to sign up good
jobbers but they, in turn, will be in a
position to choose the lines that will be
preferred by the best dealers. And these
dealers will want the best merchandise,
which means the newest maodels.

Radio dealers have had a lot of time to
think about their past mistakes. No doubt
they are still rubbing scars they got from
all the deals that cost them so much
wmoney. Some of them may not be too
anxious to buy from jobbers, anyway.
There are going to be several fine lines
available on direct factory franchises,
with prices protected by limiting the num-
her of dealers in each city.

Planning Problems = Theoretically, it would
be a bright idea to work on distribution
in advance of the time when civilian pro-
duction will start. Aectually, it will be
difficult for manufacturers to get even
tentative commitments from distributors
in advance. The attitude will be: 1 want
to have a look at the field before I make a
decision.” Radio jobbers have always
played their cards close to the chest, and
there is all the more reason for them to do
<0 in this case.

The big mail-order houses. such as Sears
Roebuck and Montgomery Ward, have a
more accurate knowledge of what their
customers want than probably any radio
manufacturer. They will be the first to
reach definite conclusions on new models.
In the past, they have not generally been
considered competitors of companies which
produced the sets they marketed. How-
ever, they developed their sales to the

(CONTINUED ON PAGE 49)
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Essential to Every

TECHNICAL LIBRARY

You can order most technical books whenever
you choose, but there are only a few of these
bound volumes of FM available, and when they
have been sold, there will be no more at any price.
Already the supply of the first bound volume is
exhausted, but you can get any or all of the other
four if you place your order NOW!

1. November 1940 to April 1941 (not available)
2. May 1941 to October 1941 (ready to mail)
3. November 1941 to April 1942 (ready to mail)
4. May 1942 to November 1942 (ready to mail)
5. December 1942 to May 1943 (ready Nov. 1st)

Each volume is bound in beautiful three-quarter pig-
skin and blue cloth by the famous Egeling Bindery.

PRICE $5.00 PER VOLUME
plus 25¢ for shipping

FM RADIO-ELECTRONICS

240 Madison Avenue, New York 16, N. Y.




“WIN-THE-WAR” COMMUNICATION EQUIPMENT

fas the green /l;y/e/

This company, like many others in the
electronic industry, is busy twenty-four
hours a day, seven days a week making
war products — more and more, better
and better to help win the war quickly.
We are too busy to worry about post-
war products just yet. We realize the
great, important role radio and other

48 BACK

Hudson American
C (o] R P o R A T [}

electronics will play in the moderniza-
tion of communication systems postwar.

Out of the laboratories of war will
come electronic improvements applic-
able to every American home, in every
city in 194V. But plans for the moderni-
zation of your city of tomorrow must
wait until the war is won today.

o N

Manufacturers of Electronic and Radio Devices

THE ATTACK!

23 WEST 43 ST. -
BUY

NEW YORK CITY

MORE WAR

BONDS!

FM Radio-Eleetronics Enginecring



POSTWAR HOME RADIO DESIGN
(CONTINUED FROM PAGE 47)

point where they were taking out a very
substantial share of the retail volume.
Furthermore, the ratio of quality to price
in the sets they were selling was higher
than that of some “standard™ lines.

New Cabinets » Radio cabinets have always
been o headache to manufacturers, the
trade, and the public. From the point of
view of the furniture designer and decora-
tor, they have been horrors, for the most
part. Good cabinets are so expensive that
the resulting retail price could be held
down only by cheapening the radio sets
installed in them. Since radio manufac-
turers do not make cabinets, they must
add their own profit to the cabinet manu-
facturer’s profit. Thus, as the ratio of
cabinet cost to chassis cost goes up. the
relative vahie to the consumer goes down,
for the pereentage of double-profit goes up.
Postwar, when thousands upon thou-
sands of people will finally discard sets
that they should have replaced prior to
1940, they will be more particular and dis-
criminating than ever before. New tastes.
new ideas. new homes will multiply the
cabinet headaches.

Metal Cases * One way in which this situa-
tion will he met is the use of plain metal
or wood cases to house receivers only.
The speakers will be mounted in separate

N D U WY i TS N R G0 ES U 0SS I 6w .
cabinets, or disguised by building them

into furniture pieces. \

Sueh companies as National and Halli: " .
crafters did this very successfully for g QUCII'Y control of the components of EICOR products is
amateur receivers. In fact, they had some 8 maintained by innumerable inspections and tests. And such
very attractive metal cases that proved i . .
acceptable because their simplicity and 1 thoroughness pays—it assures reliable motors and dynamotors
functional design did not compete with “

furniture. There is no objection to having
a radio set look like what it is.

PR . For example, the insulation tester illustrated was
I'his idea will bhe borrowed for hroad-
east receivers, and will prove popular not

|‘ designed and built by EICOR engineers expressly for applying
only for the reason stated above, but be- ' high potential stresses between certain insulated components.
canse such mnd(‘l.s can l)c fitted into fu'r‘ni- Such tests are made between high or low voltage windings
ture picees to suit G/ "I"f‘l tastes. Ihe and ground; from high to low voltage windings; from field
cost of discarding metal boxes is so small R
that their use will open up new means of coils to ground, and between other parts, depending on
suiting customer’s needs. From the man- the type of the unit. Every motor and every dynamotor,
ufacturers’ angle, this is a solution to the large or small, must “take it” at a specified voltage as
problem of selling chassis to the public, a . o .

a routine part of production testing.

for our Armed Forces—it helps us produce perfect units, faster.

-

practice frowned upon by manufacturers
in the past because it upset cabinet stocks,
or beeause it concealed the identity of the
manufacturer.

Long experience in this highly specialized field has
helped earn an enviable reputation for EICOR products.
This experience may be of considerable assistance to

you when rotary electrical equipment is a factor
in your post war planning.

T'he same chassis will be far cheaper in a
metal case than in a formal cabinet. How-
ever. this will not affect the dollar-sales,
for if a customer has a definite amount to
spend. he will end up with a better chassis,
and better performance. Dealers who have (
competent servicemen will add to their
sales by handling the work of installing
such radios, and the accompanying speak-
ers, in furniture pieces.
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Eicor IRIC. 1501 W. Congress st., Chicago, U.S.A.

> DYNAMOTORS * D. C. MOTORS * POWER PLANTS * CONVERTERS
Metal-cased sets will have advantages
(CONTINUED ON PAGE 50)
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CARTER Zersomots:

THE RELIABLE POWER SUPPLY
OF FANOUS COMMUNICATION EQUIPMENT

N ' Drs are constantly providing that
) something “extra” in MOTOROLA’S famous FMT-30D Mobile M Radio trans-
mitter, pictured above. Why not submit your requirements ond become acquainted
with this preferred Power Supply?

The latest catalogue of Carter products will be sent upon request.

otor (o
J/a...-,_;’, N

One of the Army’s most valuable
“weapons” in wirping this modern
war is the SCR-299 high-powcered
mobile radio communications unit buile
by the Hallicrafeers Company. Equipped
with GFHC traasfosmicrs, this versatile
unit has scrved s indispensable “fiese
line” where the fighting is thickese n
the Aleutians, Furope. the South Pacific,
in China—wherever the Allies are on

the move

The selection of General Transtormers
to form a part of this indispensable unit
is mate proof of ity precision fabrica-
tion and never-failing. dependable sery -
ice. We are proud 10 calist our entire
manufaceuring facil-
itivs, our engineering

ingenuity and as-

sembly lines to aid
our Armed Forces
You are assured of
these same seryices
for your post-was

planning.

GENERAL TRANSFORMER COMPANY

1250 West Van Buren Street Chicago 7, lllinois

POSTWAR HOME RADIO DESIGN
(CONTINUED FROM PAGE 49)

to dealers. As a rule, the models they
can’t move have the same chassis as the
popular numbers. The trouble lies in the
cabinet designs. either because they are
not acceptable or hecause they are dated
by their appearance. Or it may be merely
the color of the wood!

Chassis Designs « Nearly all military equip
ment is designed in units, hooked up by
separable connectors, This is done to
facilitate installation and service, We have
all had ample opportunity to observe the
advantages of such construetion. Some of
the more expensive home radios will be
designed in that way. The idea is not new.
but it has not been applied to civilian
equipment in the most effective manner.

It is not enough to have the tuning eir-
cuits on one chassis and the audio end on a
second chassis. Both should be mounted
in a quick-detachable manner. To remove
one or the other should not require the
performance of a major operation. Par-
ticularly. the chassis should not be fas-
tened with wood screws which, onee re
moved, will not hold again.

In some cases. where two chassis were
used, the interconnecting wires were sol
dered to terminals. In the struggle of un
soldering and replacing the leads, the
connections were seldom secure and cer
tain thereafter. Designers should horrow
some ideas on this detail from their air
craft radio experience.

Mechanical Details « T'oday, many a set has
become inoperative for no other reason
than that dial-drive strings have broken.
and there are no local servicemen to go
through the manual gymnastics necessary
to fix them. Of all bad mechanical design.
of which there has been a great deal in
home radios. the use of strings to drive
dials and condensers was probably the
outstanding example.

The use of variable inductances with
trollev-wheel contacts, of the Ware tuner
type. has proved so satisfactory on certain
military equipment that some designers
plan to substitute them for variable con-
densers. This will result in some very
interesting design innovations,

Compared to the military equipment
that the industry has been producing. the
hodge-podge of wires and condensers. re-
sistors, and chokes running around under
civilian radio chassis looks like a wireman's
nightmare. Adding cheap and flimsy hard-
ware made the result thoroughly awful to
look at, and so difficult to work on that
the manufacturers, rather than the serv-
icemen, should have been blamed for the
expense of repairs and the difficulty in
getting faults corrected properly when
they developed.

Many manufacturers have acquired only
a veneer of good design and prodnction

(CONTINUED ON PAGE 51)
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POSTWAR HOME RADIO DESIGN
(CONTINUED FROM PAGE 50)
practices, and that under duress. Relieved
from responsibility to Government in-
spectors, they will fall back into their old
habits and methods. Others will hold to
the improved practices they have learned.
Some of the newcomers will do the same
because they have not had experience in

producing prewar junk,

There will be a large and highly profita-
ble market for really good equipment,
particularly in homes where ex-service
radio men have learned how such appara-
tus is constructed. Furthermore, there will
be a demand for new sets so great that
price will not be a factor of competition in
the beginning.

Crystal Control * Facilities for producing
quartz crystals in enormous volume will
be secking peacetime markets. Plug-in
crystals of sufficient accuracy for civilian
radio use will be offered at retail prices low
cnongh to permit their use on receivers
selling above the $100 mark. Crystal con-
trol is the only method available to pro-
vide push-button tuning that is free from
drift, particularly on FM tuning channels,
With plug-in erystals, it will be easy to
change the settings, particularly if the
owtier moves from one city to another.

Pushbutton-controlled tuning circuits
or bhutton-operated tuning mechanisms
used in the past did not and could not
give satisfaction, Many were of value only
as point-of-sale features, and could not he
used for their intended purpose even
though they were often the deciding factor
in making sales.

The real job of automatic tuning, how-
ever, will he done with plug-in crystals,
Added convenience will be provided by a
remote-control arrangement distinguished
from prewar types by the use of a light
8- or t-wire cable. This will control the
volume and operate a stepping relay or a
series of inter-dependent relays to select
the desired ervstal.

Built-in Systems » Radio wiring for built-in
wall speakers and control-box receptacles
will be a feature of new homes. No cabinet
design can compete in acoustical effi-
ciency with a speaker built into a wall,
particularly when the rear of the speaker
faces free air. This is not only the most
satisfactory way to dispose of the speaker
cubinet question, but is the least expen
sive mounting means, The volume control
can bhe located on a wall-plate below or
near the speaker, or at some distance
away, depending upon the use and layout
of the room. The cost of pulling in addi-
tional wires for automatic phonograph
control is slight. Then the wall plate would
carry an on-off switch and pilot light, vol-
ume control, station selector, radio-phono-
graph button, and a record-reject bhutton.
Wiring would terminate in a closet or
(CONTINUED ON PAGE 52)
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Just off the press! The new Lafayette Radio
Corporation Catalog 94 is now ready for you!
It presents hundreds of new listings of radio and
electronic parts and equipment. Many items
shown were merely designs on the drafting
board a short while ago.

Lafayeite Radio Catalog 94 lists the most
complete stock of radio and electronic products
available today for industrials, the armed forces,
government agencies, schools, etc., on priority.
For civilian maintenance and repair items, your
order will bring quick delivery without priority. *| (pAvETTE BT o 0
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Here, at Doolittle, we are coordinating

every effort and skill to help provide the
communications equipment so essential for

Victory. This will mean better peace-time
\ communications after our battles are won.

To Assure Victory
Buy More U. S. War
Bonds and Stamps

Builders of Precision Radio Communications Equipment
7421 S, Loomis Blvd., Chicago, U. S. A,

POSTWAR HOME RADIO DESIGN
(CONTINUED FROM PAGE 51)
compartment for a plain, metal-case radio
receiver and an antomatic phonograph
turntable. The use of relays for the con-
trols would simplify the wiring and assure

dependable operation.

Such an installation would cost no more
than the wooden console cabinet it would
climinate, the furniture problem would he
disposed of in the most effective manner.
and the acoustic performance of the in
stallation would be far superior to any-
thing that can be obtained from the most
expensive cabinet radios of conventional
design.

Properly presented to the publie, this
type of installation can be made a “must™
in postwar homes, along with the new
kitchen equipment.

FM Tuning + 1t is hardly necessary to men

tion that FM tuning will differentiate old
sets from new ones. Whether the F)
reception. will do justice to Frequeney
Modulation broadeasting or not is another
matter.

Back in the days when prospeetive
purchasers asked, **Does it have short
wave tuning?” it was important to be able
tosay, " Yes, you can get short waves, but
not here in the store because we have so
much static.” People accepted sueh an
swers, They asked the question mostly to
show that they knew enough about radio
to ask it. They didu’t know what to ex
peet of short waves, and so they weren't
disappointed if they heard mostly squawks,
squeaks, and shrieks,

It will be different when dealers demon
strate FM. The poor receiving conditions
in the stores will tend to force the issue of
FM performance. People will compare the
static-climinating characteristies of dif
ferent sets. Furthermore, they will not
compare the AM tone quality of one set
against another. They will compare the
difference between AM and FM quality
of one set against another. In these fac-
tors there is demonstrable difference. The
sets will speak for themselves in 2 manner
more persuasive than salesmen’s argu
ments.

Price Competition * ‘T'he trade had begun to
feel the influence of FM which made the
months immediately following Pearl Har-
bor the most profitable it had known for
vears. There are always influences which
tend to depress profits in any field. Radio
has had more than its fair share in the
past. It will not be without them in the
future.

However, they will be offset to a sub
stantial degree by the very significant
effects of adding Frequeney Modulation
reception in modern radio set design. That
is hecause FM is not a tricky way of doing
the same old thing. but a brand-new
means to greater enjoyment of radio enter-
tainment,

FM Radio-Electronics Engineering



NEW FCC POLICE RADIO
REGULATIONS

A NEW regulation adopted by the FCC
requires that any applicant who pro-
poses to furnish coirdinated police radio
communication service to one or more
municipalities. counties, or Governmental
agencies other than the applicant must make
specifie formal request for authority to
furnish such service. Complete deseription
of the service to be rendered must be filed.
including information as to the use of
one-way or two-way communication with
mobile units. Applications must be ac-
companied by duplicate copies. under
oath. of all agreements relating to the
service to be rendered. The agreement
must set forth the nature of the service,
and include a statement of the ownership,
control and maintenance of the equipment.
and what charges. if any. will be made for
the service.

GLASS-BONDED MICA INSULATORS
(CONTINUED FROM PAGE 18)
time-consuming machine operations. The
distance between edges of holes and he
tween an edge of the insulator and the
edge of a hole should be not less than !4

in. (See Fig. 1)

Key Ways in Holes » "I'he machining of kev
ways. slots, or notehes in holes is costly
and time-consumming since milling, grind-
ing. or filing operations are required.
\lternative methods of anchoring metal
parts should be considered by the de-
signer. A small hole elose to the main
mounting hole may be used to receive an
anchoring or positioning pin. Such small
holes are usually drilled partially through
the insulator. If a key way is essential, a
radius of 0.032 in. should be allowed on
the inside corners. (See Fig, 1.)

Bushings * The wall thickness of bushings
should be not less than as shown in the
following Table:

WALL THICKNESS FOR BUSHINGR

Maximum Minimum
Bushing Outside Permissible
Length Dinmeter Wall Thickness

inek (ineh (inch)
' Upto 3% e
| Upto b %
1 4 to 3, %
1 3 tol Y

Slotted Bars » A radius of 0,032 in. should
he allowed on the inside corners of slots
cut in the edge of parts. (See Fig. +.)

Tolerances » In general. and unless other
wise specified. the following tolerances
should apply to all dimensions of in-
sulators:

FOLERANCES FOR OVERALL DIMENSIONS
Length (inches) Tolerances (= ineh)

Length - Width Thickr

Up to 16 Tet LN
16 or greater LI 0,020
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REQUIREMENTS.

794 East 140th Street,

R WOIRIK

OUR ENGINEERING DEPARTMENT WILL COOPERATE IN THE
DEVELOPMENT OF ANY SPECIAL

We Tnuite Inguinies and Bluetriinte
WILLOR

MANUFACTURING CORP.

New York 54, N. Y. 53

Housed within four daylit
floors is a modernly equipped
tool and die shop, and every
facility for fabrication from
raw stock to shining finished
product of such items as:

METAL STAMPINGS . ..
Chassis, radio parts, cans, and
special stampings to specifica-
tions

MACHINE WORK . . .
Turret lathe, automatic screw
machine parts and products
from bar stock to castings

LAMINATIONS . . .
Scrapless E & | type ranging
from 2" to 1%" core size.
Many other types and sizes.
Laminations made to your spe-
cifications

PANEL BOARDS . ..
Bokelite items from dial faces
to 24" panels machined and
engraved to specifications
PLASTIC PARTS ...
From sheets and rods to any
specification
MECHANICAL
INSTRUMENTS . ..
Line production checking
equipment, jigs and tools

ELECTRICAL
INSTRUMENTS . . .
Switch boxs, lighting fixtures,

efc.

ITEM TO MEET YOUR
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BACK 1SSUES

CONTAINING |IMPORTANT DATA
YOU SHOULD HAVE IN YOUR FILES

JANUARY, 1941:

Connecticut Police FM system

FM reception in New York City area
Circuit data on Zenith FM sets

G. H. Browning's FM Handbook, Part 3
Circuit data on Scott FM sets

MARCH, 1941:

Stromberg-Carlson Model 535 FM set
FM stations as of February 1, 1941
AT&T lines for FM programs

Police FM in Nebraska

RCA FM transmitters

Details of 50-kw. station W1XO)J

G. H. Browning's FM Handbook, Part 4
Circuit data on G.E. FM sets

APRIL, 1941:

FM in Cleveland schools

Details of Mt. Washington FM transmitter
Review of the status of FM broadcasting
Stromberg-Carlson speaker developments
Motorola FM police equipment

G.E. FM station monitor

MAY, 1941:

Link FM installations for public utilities
Review of FM receivers (all manufacturers)
W.E. level-governing amplifier

FM for Boston harbor traffic control

JUNE, 1941:

G.E. storage-battery portable

RCA studio equipment

REL transmitters, Y to 50 kw.

Link FM mobile equipment, Part 1

G. H. Browning's FM Handbook, Part 5

G.R. twin-T impedance measuring circuit,
Part 1

JULY, 1941:

Philco’s television progress

Link FM mobile equipment, Part 2

FM engineering considerations, Part 1

Circuit data on Pilot FM sets

G.R. twin-T impedance measuring circuit,
Part 1

6 Issues listed above

$1.00 Postpaid

FM COMPANY
240 Madison Ave., New York 16, N. Y.

GLASS-BONDED MICA INSULATORS

(CONTINUED FROM PAGE 53)

Hole Spacing « A tolerance of £0.007 in.
should apply to dimensions for distances
between hole centers and distances from
hole centers to reference edges or reference
lines. Although it is possible to fabricate
to closer tolerances. such tolerances in-
volve special fabricating tools and tech-
nique, and should therefore be avoided
unless essential. (See Fig. 2.

Hole Size = Standard tolerances for all hole
diameters should he +0.005 ineh for all
diameters up to 0.5 in., then 1 per cent
of hole diameter for all diameters 0.5 in.
and greater.

Angular Dimensions » Where angles or Vocuts
are required in the edges of flat picces, the
tolerance on such angular  dimensions
should be +1 degree. (See Fig. 2.)
Where angular dimensions are specified
for the layout of holes. the tolerance on
dimensions between hole centers should
be 20,007 inch. Tt is recommended that
the chord distance between hole centers
be indicated on drawings to assist in the
layout of hole centers. (See Fig. 20)

Flatness # Where flatness limits are not
indicated on the drawing or specification,
the limit of 0.0013 inch. per inch of length
for any dimension has been adopted.

Diameter of Rods % A tolerance of +0.005 inch
will apply to the diameter of all round
rods.

Tolerances » T'he data compiled represents
that which is considered good design
practice, and does not necessarily imply
that closer tolerances on any important
dimensions or special designs cannot he
produced by special handling such as
molding with or without metal inserts, hot
punching. or hot forming.

The standard for glass-bonded mica was
prepared at the request of the WPB by
the following committee. under the chair-
manship of L. J. Cavanaugh. General
Electric Company: L. C. Athy. Inter-
national  Products Corporation (P. C.
Stufft. alternate): B. R. Boymel. Navy
Department. Bureau of Ships (J. R.
O’'Brien, alternate); T. M. Caven. Camp
Evans Signal Laboratory: W. A. Evans,
Bell Telephone Laboratories (K. G.
Coutlee, alternate): H. E. Froberg. Colo-
nial Kolonite Company: A. T. Krogh,
Westinghouse Electric & Manufacturing
Company (L. T. Mallette, alternate);
Harold Miller. Aireraft Radio Laboratory:
AT Monacks, Mycalex Corporation of
America (8. D. Haberle. alternate): D, E.
Replogle,  Electronic  Mechanices,  Ine.
(Robert  Goldsmith, alternate); H. R.
Terhune, Radio Corp. of America: and
H. R. Wilsey, American Standards Asso-
ciation, Secretary.

BAGK ISSUES

REFERENCE DATA THAT EVEQ-Y
ENGINEER SHOULD HAVE
ON FILE

* Second Group «

AUGUST, 1941:

National distribution of FM stations
FM engineering considerations, Part 2
Link mountain-top FM relay

Directory of television stations
Definition of FM receiver characteristics
Philco's television progress, Part 2
New FM equipment

Circuit data on Hallicrafters model S-31

SEPTEMBER, 1941:

Connecticut's FM emergency truck

How W47A did it

Circuit data on Zenith FM combinations
Better Business Bureau asks FM questions
REL emergency FM equipment

G.E. builds 50 kw. FM transmitter

OCTOBER, 1941:

FM-AM antenna systems

Portable frequency monitors

50 kw. FM station in Detroit

RCA'’s selective radio calling

Circuit data on Philco model 42-350

NOVEMBER, 1941:

FM station survey

DuMont television camera equipment
G.E. high-power S. W. equipment
Zenith's station W51C

250-watt Link FM transmitter

REL single-chassis mobile FM unit

DECEMBER, 1941:

Circuit data on Pilot model T-301
Making a start in television, Part 1
WT1NY is model installation
Motorola FM emergency equipment
REL 2-kw. FM transmitter

Circuit data on Stromberg model 535

JANUARY, 1942:

FM receiver performance

National single-channel receiver

W.E.’s employee training methods
Dynamic symmetry in radio design, Part 1
Federal marine radio unit

Making a start in television, Part 2

6 Issues listed above
$1.00 Postpaid

FM COMPANY
240 Madison Ave., New York 16, N. Y.
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BACK ISSUES

REFERENCE DATA THAT EVERY
ENGINEER SHOULD HAVE
ON FILE

» Third Group -

FEBRUARY, 1942:

FM condenser microphones

Packaged FM communications systems
FM field strength survey methods, Part 1
Making a start in television, Part 3
Dynamic symmetry, Part 2

FM station list as of February 17

MARCH, 1942:

G.E. backs FM broadcasting

FM circuits for mechanical measurements

REL single-unit mobile FM equipment,
Part 1

10-kw. installation at W53PH

FM field strength survey methods

APRIL, 1942:

War revises radio industry

Mobile FM for portable service

War did not stop W6TNY

Wartime tube revisions by WPB

REL Single-unit mobile FM equipment,
Part 2

Progress report on W41 MM

Melting sleet from FM dipole

Index of articles and authors, Nov. 1940
to Dec. 1941

MAY, 1942:

Progress of FM under war conditions
2-way FM plan for New Jersey

The factor 5, Part 1

Link 50-watt FM headquarters unit

JUNE, 1942:

Radio en%ineeving problems
Wartime FM production methods
The factor Q, Part 2

FM for new services

JULY-AUGUST, 1942:

WFIL helps Navy applicants
High-frequency iron cores, Part 1

Link short-range FM equipment
Long-distance FM reception recordings
REL CW and phone transmitter

Use of limit bridge

6 Issues listed above

$1 OO Postpaid

FM COMPANY
240 Madison Ave., New York 16, N. Y.
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SPOT NEWS NOTES

(CONTINUED FROM PAGE 22)

an agreement which has to do with the
welfare of the performing musicians em-
ployed by the Company to make records.
The Union states that they have no
dissatisfaction with either wages or work-
ing conditions which prevailed at the time
of the strike.

“However. the Union has demanded
that we pay money directly to them for
the benefit of unemployved musicians, We
are unwilling to pay money either direct
to a union, or to persons not employed by
us and who have never been employed by
us. That is the principal point at issue. so
far as we are coneerned. that is holding up
a settlement of the controversy.

“What complicates the situation seri-
ously is that one record company. which
was in full accord with RCA Victor and
the other record companies on this im-
portant principle. dating back to the
carliest conferences with the Union, has
seen fit to abandon this principle. and has
signed a contract which contains other
provisions unaceeptable to ns.”

Amazing: There have heen cases where liv-
ing persons have read their own obituaries
in the newspapers, but here is a new one
with a man-bites-dog twist to it — a case
where the report of the expected birth of a
new FM transmitter was read by the
station’s operating personnel.

The account was published in Variety
where. under the caption * FCC OK's New
FM-er™. it was stated that the ™ License
was granted to New York City to con-
struet the station when material and man-
power become available. Station may not
he built until after the War.™

Last month, on page 335, we discussed
the quality of New York City’s FM pro-
grams at some length. And we're sure we
haven't been listening to a station that
won't be built until after the War!

C. J. Burnside: Manager of Westinghouse
radio division at Baltimore, received the
honorary degree of Doctor of Engineering
from his alma mater. South Dakota School
of Mines. During almost 20 years at West-
inghouse, he has served as radio engineer,
designer of broadcast equipment, man-
ager of radio engineering. and sales man-
ager of the radio division. before he was
advanced to his present post.

Television Development: An increase of 50,
in the number of television stations that
can operate in the television band is
claimed hy Secophony Corporation  of
America for a system using their Skiatron
inventions. Laboratory experiments, ac
cording to Arthur Levey, SCA president.
show that definitions of at least 1,000 lines
can be obtained. which is a higher degree
of sharpness than present motion picture
standards require. This is due to cathode
(CONTINUED ON PAGE 56)

BACK ISSUES

REFERENCE DATA THAT EVERY
ENGINEER SHOULD HAVE
ON FILE

* Fourth Group -

SEPTEMBER, 1942:

The Petrillo Situation

W. E. speech input console
Measurements, Inc. VT voltmeter design
Appraisal of the radio-electronics market
Link 2-way-pack set

Vacuum tube review

OCTOBER, 1942:

Early correspondence on FM emergency
communications
High-frequency iron cores, Part 2
Revised Army-Navy tube list
Jefferson-Travis 2-way marine radio
Military radio-electronic design, Part 1
Police radio maintenance and repair
Vacuum tube review

NOVEMBER, 1942:

WPB’s controlled materials plan
Wide-range ultra-stable AF oscillator
Military “*Z" time

Packaging for war

Production method of checking cables
Military radio-electronic design, Part 2
Design of Selenium rectifiers, Part 1

DECEMBER, 1942:

Aircraft ignition shielding
Engineering in World War 2

Link headquarters FM transmitter
Standard U. S. Navy dry batteries
Design of Selenium rectifiers, Part 2

JANUARY, 1943:

Crystal-actuated mechanisms

Tuning by inductance variation

Standard Signal Corps dry batteries

Production of transmitter frames

Mica-dielectric condenser standards,
Part 1

FEBRUARY, 1943:

Materials salvage methods

Scale for timing recordings

Notes on modern apparatus design
Free-machining Invar steel
Analyzer for aircraft circuits
Mica-dielectric condensers, Part 2

6 lssues listed above

$1.00 Postpaid

FM COMPANY
240 Madison Ave., New York 16, N. Y.
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LECTURE DEMONSTRATION

OSCILLOGRAPH

* DuMont Type 233 cathode-ray oscil-
lograph is a giant-screen instrument of
moderate cost. Suitable for lecture demon-
stration. Or for laboratory studies in which
detailed analysis of fine-structure wave
forms is required. This instrument is
already playing a vital role in the war
effort.

The 20-inch DuMont cathode-ray tube
provides a brilliant trace observed with
ease at distances normally encountered
in lecture halls and auditoriums.

Other essential features are the identical
amplifiers for signal deflection along both
horizontal and vertical axes; the Z-axis
amplifier for intensity modulation of the
cathode-ray; a linear time-base generator;
the associated power and control circuits.
Sturdy metal cabinet. Locking casters.
Sloping control panel. Completely self-
contained. 110 v. A.C. operation.

Y Write on your business letterhead for
new manual and catalog. Contains a
wealth of practical information on
cathode-ray technique and i 1

ALLEN B. DU MONT LABORATORIES, INC.

Passaic, New Jersey

3 ™
'_\} ):’ ﬁv A‘,’.‘UAQ

Wespexlin, New York

SPOT NEWS NOTES

(CONTINUED FROM PAGE 55)

ray spot employed. If the SCA system
proves commercially  practical. it may
result in the revision of the FO(Us tele
vision standards for television transmit
ters and receivers. Scophony headquarters
are at 327 Fifth Avenue, New York City.,

Durham, N. C.: The Durham Radio Corpora
tion has applied for construction permit
to ereet an FM broadeasting station.

More FM for Chicago: Moody Bible Institute
station WDLM was officially dedicated on
November 1st. has been operating for
some time on an experimental basis. Now
a regular schedule will he maintained on
weekdays from 11:00 4n. to 6:15 pov. and
from 8:00 aar to 10:00 par Sanday pro
grams will start at 8:00 .. Later, evening
programs will be extended. Present power
i~ 1 kw.. to be inereased to 30 kw. after

the War.

Easthampton, Mass.: . F. Russell and R. T
Pennoyer have heen appointed manager
and assistant manager, respectively, of
General Eleetrie’s vacuum tube works at
East Hampton.

War by Television: Soap-manufacturing Lever
Brothers, through the advertising ageney
Ruthranff & Ryan. Ine. inangurated
a new television show “The Face of
the War™ on November 3ed from the
Dumont station in New York City. Pro-
grams will be supervised by ‘Tom Hutehin
son. director of television for R. & R.
WZXWY has recently applied for com
mercial license. and  for permission to
make antenna changes,

Tube Substitution Chart: .\ pamphlet issued by
Sylvania Electrie Produets. Ince., presents
data on tube types for substitutions in
home  radios. The  charts 130-
milliampere tubes for AC-DC receivers,
300-milliampere tubes for AC-DC  re-
ceivers, and varions types for battery-
operated sets. Reference notes indicate
cireuit modifications. where necessary, and

cover

show first and second choices for replace-
ment types. The pamphlet fits standard
loose-leaf binders. Copies can be obtained
on reguests addressed  to Sylvania  at
Fmporium, Pa.

Home Radio Questionnaire: 'I'he 227.000 stock
holders of General Eleetric Company are
being asked to indicate the features they
hope to find in postwar radio sets. .\ hook-
let illustrating various styles of radios.
together with a questionnaire posteard,
have been sent with each third-quarter
dividend  check. Stockholders are  also
being asked when they plan to buy new
receivers and if they want FM tuning. One
question relates to wood finish and color,
a matter which has always been a serious
problem. No reference is made to tele
vision,

... Here's How
You Can Qualify for a
BETTER RADIO JOB!

CREI technical training is preparing others o
good-paving radio jobs — W HY NOT Y

Are you finding vourself in a routine job

a job that any other man can handle just :
well as vou? Today. radio JOBS are many
but radio CAREERS are few! Now is 1l
opportune tine for you to equip yourselt witl
the necessary technical training to quality 1o
an important radio-clectronics  engineering
position with a sound future.

NOW when industry needs men, is the time
for you to investigate radio career training.
Your radio experience backed by modern
CRElD technical training will equip you to
share in the good-payving jobs that await
trained men . . . and to make good in tl
important positions that lead to security an
happiness!

WRITE FOR DETAILS IN
BOOKLET about CREl Home
Study Courses

1f vou are u fessiomtal )
man and want lo male more money
¢ to vo 2
thing s need to gualify for the
BETTER trecr job opportunities
that can be vours, To help us in-
teltigently answer yvour in-
quiry please state briefly
vour education, radio experi
eace and present position .

CAPITOL RADIO
ENGINEERING INSTITUTE

Dept. F-10, 3224.16th ST.N. W., WASHINGTON 10, D. C.

...for ELECTRONIC
g« TUBE PARTS

‘o
-
A |

We specialize in
SMALL TOUGH JOBS

METAL STAMPINGS, Ine.

Division Of THE FRED GOAT CO., INC
Machinery Speciolists since 1893
314 DEAN STREET, BROOKLYN, N. Y

FM Radio-Electronics Engineering



COST OF TELEVISION RECEIVERS
ATEST to promise low-priced television
receivers is Klaus Lansherg, director of
television at Paramount Pictures” station
W6NYZ. stating that = Wartime mass pro-
duction of similar equipment has shown
the way for production of television re-
ceivers below $100.”

Experience with television equipment
built at the time of the New York World's
Fair has shown that those sets were built
too cheaply, if service over any consider-
able time is to be expected.

And if the same sets were built today.
they would cost much more, for the aver-
age pity of radio factory workers has more
than doubled. Comparisons with the cost
of military equipment are dangerous. too,
hecuuse selling prices under Government
contricts do not allow for jobher and
dender discounts, The anly speeifie redue-
tion now in sight is in the prices of cathode
riv tuhes, There is a good reason why
the price of cathode ray tubes should
come down. Before the War, they were
virtually  hand made. Now  production
machines are used.

FROM A SIGNAL CORPS
INSPECTOR

RADIO ENGINEER is a person who
A passes as an exacting expert on the
hasis of being able to turn out with pro-
lifie fortitude infinite series of mcompre-
hensible formulas calenlated with miero-
metrie precision from vague assumplions
hased on debatable fignres taken from
inconclusive experiments carried out with
instraments of problematical aceuracy by
persons of dubious reliabihty and ques
tionable mentality for the avowed purpose
of annoying and confonnding a hopelessly
chimerical group ol esoterie Tanaties rve-
ferred to all too frequently as Practieal
Radio men.

WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 4)

ton of the equipment isaathorized by the
Government, the reservation of equip
ment as not a purchase  contract., It
merely establishes a priority rating for
delivery. The customer retains title to the
Bonds, and receives the ncome  while
they are on deposit. The War Bond de
posit ean be withdrawn at any time. upon
request. and without penalty.

The following table shows the Bond
deposits requived for ML transmitters
and associated equipment

FM BROADCAST STATIONS

Maturity

Value

Fkw transmitter %250
1-Kw. transmitter 100

S-kw. transmitter ! 700

10-kw. transmitter 1.200

(CONTINUED ON PAGE 58)

October 1943

Pointing
the way....

WITH UNERRING ACCURACY

Today, as a result of American en- fully completing their vital missions.

gineering skill ingeniously applying . . L
» . Y . Our engineering staff invites vour
amplification principles to highly . .
g = . i v— large I - 13
specialized instruments, thousands RHEGS S NP T LA B PO dlgiinn
of amplifiers by “Eastern” help 1o runs, even single units, receive our

usual prompt attention. W'rite for

Bulletin 93},

BACK THE ATTACK * EASTER
*
BUY WAR BONDS &

guide our army and navy bombers
with unerring accuracy in success-

AMPLIFIER CORP,

794 E. 140th St., New York 54, N.Y.

YL

"y (¢
S 100 7 89
410 NORTH HART STREET
CHICAGO 22, ILLINOIS
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GOULD
MOODY

CAN GIVE YOU THE
RECORDING BLANKS
YOU REQUIRE

GLASS BASE
INSTANTANEOUS
RECORDING
BLANKS

Don’t delay ordering your “Black Seal” Record-
ing Blanks because of priorities. An AA-2X rating
is automatically available to all broadcasting
stations, recording studios and schools.

“No better instantaneous recording blank was
ever made,” say engineers in major broadcast.
ing stations from coast-to-coast of the new
Gould-Moody “Black Seal” Glass Base instan-
taneous Recording Blanks.

Enclosing your priority rating when ordering
will expedite deliveries.

THE GOULD-MOODY
COMPANY

RECORDING BLANK DIVISION
395 BROADWAY - NEW YORK 13, N. Y.
T O RS S T Rt

WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 57)

PAUL L. CHAMBERLAIN EXPLAINS THE G.E.
EQUIPMENT RESERVATION PLAN

30-kw. transmitter 3,500
1-bay antenna, less mast 50
2-bay antenna 125
4-bay antenna 230

Station monitor. . .. 50

Speech input 125
ST relay transmitter and re-

celver .. - 300

AM BROADCAST STATIONS
Maturity
Value

S-kw. transmitter $1.200

50-kw. transmitter 3.000

500-kw. transmitter 15.000

From thisit will be seen that equipment
for a complete 1-kw. FM transmitter, 8-T
relay. and 2-bay antenna, except for the
mast, can be reserved by depositing only
$#1,000 in War Bonds. Here, then, is ma-
terial for formulating definite plans by
prospective  broadeasting  organizations,
and for present AM broadeasters who
expect to add or shift to FM when the
time comes to go into action.

W. R. David, in charge of broadcast
transmitter sales, made the startling
statement that G. E. expects that © F>M
will eventually supplant all local, most
regional, and some of the high-power AM
stations now in operation.” He further
predicted that within five years the pres-
ent 30-odd FM stations will be increased
to 5300, and the 900 AM stations now on
the air will be reduced in number to 750,

This seems to be an overly-conservative
estimate if any progress is to be made in
eliminating heterodyne interference be-
tween AM stations. This would probably
call for cutting down the number of AM
broadeasters to 250, in which case the FM

(CONTINUED ON PAGE 59)

We are prepared to
supply etched metal

DIALS « PANELS
PLATES

made to your precise
engineering specifi-
cations in all metals
and finishes.

*

THIRTY YEARS OF SERVICE
TO AMERICAN INDUSTRY

*

Premier MetaL Etching Co.

21-03 44TH AVENUE
LONG ISLAND CITY, NEW YORK

Actual Size

Low Loss
Align-Aire
Trimmer!

Meissner improved, low
loss, low drift, Align-Aire
Trimmers are ideally
suited for operation under
high humidity...and in critical R.F. cir-
cuits ... 3200 degrees rotation...less than
1 mmf per 180 degrees!

Dissipation factor at 1000 ke: .064% ...
Q-1570...dissipation factor at 40 mc: 3.7
insulation resistance: greater than 1500
megohms ... breakdown over 350 volts, 60
cycles... 700 volt AC breakdown available
on special order. Meissner Align-Aires are
encased in the newly developed Type 16414
Bakelite...compact in size: *1+” in diameter
by 1'\” long. Samples sent upon request.

CAPACITY
RANGE

25710
16 MMF

MT. CARMEL, ILLINOIS
“PRECISION-BUILT

(2>

ELECTRONIC PRODUCTS”

FM Radio-Electronics Engineering
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Practi-Quality

PRECISION —DURABILITY —FAIR PRICES

TRIPLETT MODEL 645 PORTABLE
Hinged cover protection. Opens flush. Smooth
case open or closed. Molded shield protects
movement, excludes dust, permits plug-in
thermocouple or rectifier replacements with-
out posi sensitive mechani Pre-cali-
bration of thermocouples or rectifiers made
possible by interch bl ug-in units. No
re-calibration required. In burn-out of thermo-
couple or rectifier new replacement can be
affected *‘on the job."

For more data on 645 and same case style
instruments write for 645 data sheet.

BUY WAR BONDS and STAMPS

THE TRIPLETT ELECTRICAL INSTRUMENT CO0.

BLUFFTON, OHIO

an engraver, duplicator, profiler
for radio-electronic manufacturers.
Cut corners— Cut costs—Cut time!
with this new bench type equip-

ment that engraves: Cast lron,
Steel, Copper, Brass, Aluminum
and Plastics. The Auto-Engraver
has:

® Larger engraving area
@® More ratios, 1:1 to 2:1
® Variable spindle speed
® Easily operated by women

Priced from $225.00 — write for details

AUTO-ENGRAVER COMPANY

1776 Broadway, New York, N. Y.

October 1143

WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 58)

DR. W. R. G. BAKER, SPEAKING AT THE
GENERAL ELECTRIC LUNCHEON

stations might very well total over 1,000,

Mr. David discussed the development
of FM relay stations for network operation
i some detail. These will be automatic,
unattended receiver-transmitter installa-
tions working on very high frequencies
with directional antennas to form radio
program highways in the ether. Programs
can be passed on from one station to an
other an indefinite number of times with
out loss of quality because of the high
fidehty and freedom from statie inter-
ference on FML The input power reguired
for FM transmitters is much lower than
for AM transmitters of the same range.

Whether FM relay stations will be set
up as a public utility, similar to the tele-
phone system, or as an auxiliary operation
of radio networks, only time and the FCC
will determine.

As for the immediate postwar market
for new honie radios providing FM recep-
tion, figures were presented which showed
that 30,000,000 people live within range
of the FM stations now on the air. This
indicates a market which can
12,500,000 new receivers,

absorb

These statements represent the con-
sidered opinions of one company. An
nouncements from others will undoubt
edly follow from RCA, REL. and Western
Electrie. These, with GUE. were the four
prewar manufacturers of FM broadeasting
cquipment. There is no question but what
their combined efforts will result in the
sale and erection of a considerable number
of new FM stations immediately following
the thaw of the FCC's freeze order.

To manufacturers of home radios, cach
new station will mean a further increase in
the demand for new sets — equipped with
FM cirenits. — Milton B. Sleeper.
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INCHARGER
/-/""—-

VERTICAL RADIATORS
and ANTENNA TOWERS

increas~ |
It is easy to see why an ever ince '
ing number of Wincharger Towers are s

being used in every type of broad-

casting. That is .

. it's easy when ‘
you add up all these advantages:

*LOW INITIAL COST

*STRONG EFFICIENT COVERAGE
*MTMGTWE.M’PEAMIGE
*LOWER MAINTENANCE cosT
*DESIGNED FOR 100-MILE WINDS

Experienced contractors are avail-
able for complete erection service,

including lighting, anchors, base

and ground systems.

White or wire for complete information

1 N3 <
e /4 FARM ELECTRie |
Lg“ J| Svstems |
A >0 Wigs | |
DYNAMOTORs
= Wlllcmggtp '

= VERTICH
RADIATORg

CORPO |



Gene O'Haire illustrotes and analyzes war news with maps.

This

Wednesday night feoture hos o rating of 2.37 out of 3.00.

Light operos ond operettas are presented by well-keown college and
other amoteur groups. A recent hit showed a roting of 2.26 out of 3.00.

COME TO SCHENECTADY ... and See

Your Future Television Station in Action

I'o you. the future telecaster, General
Flectric offers as an aid to vour planning
a wealth of television programming and
m.muf.lcturing experience.

Station WRGB in Schenectady s
General leetric’s television workshop.
1t is one of the finest and most complete
television studios in the world.

At WRGB programs are created,
studied and analvzed. Live talent
multiple-scene productions are staged at
low cost. Audience reaction is constantly
checked and o rating established for
ceven show. Operettas, civie meetings,

variety shows, drama, sports events, and
ceducational features are but a few.
I'nthusiastic responses and  repeated
requests from an interested studio and
home receiver audience prove the sue-
cess of WRGHB's weekly features — reac-
tions  providing abundant  information
which G E. will gladlv share with those
considering television for after the war.
WRGB workshop is another example
of General Electric's service to the
broadcasting industry.
Within the limitations imposed by
¢ war production. General Flectric

GENERAL ¢ ELECTRIC

COMPLETE STATION EQUIPMENT .

STUDIO EQUIPMENT .

160-89

TRANSMITTERS »  ANTENNAS

Amoteur boxing matches draw o large studio oudience. This feature
has a rating of 2.35 out of 3.00.

A "home" progrom of helpful hints for the housewife suggests house-
keeping time savers. The progrom rotes 2.23 out of 3.00.

is planning and  dey cloping  post war
television, |‘:.\'pcrilm'nl.\ are mnst:mtl_\'
in progress. \s a result, programming
refinements seen nowhere else often are
to be seen at WRGH.

If vou are in the broadeasting field. or
interested in building a television station
after the war, COME 10 SCHENECTADY
and inspeet WRGB in operation. No
other manufacturer of television broad
casting and receiving equipment offers
s«o much knowledge and experience as
General Fleetric. You are welcome at
WROGB. Write ... Fleetronies Dept.,
Cieneral Vieetrie, Sehenectady, N Y

Tune in "*THE WORLD TODAY'' and hear the
news direct from the men who see it happen,
every evening except Sunday at 6:45 E.W.T.
over CBS. On Sunday listen to ''The Hour of
Charm'* at 10 P.M. EW.T. over NBC.

ELECTRONIC TUBES . HOME RECEIVERS



N 1939, the Chicago Police

Department decided to add
talk-back transmitters to their
patrol-car receivers. Various AM
equipments were tested, but per-
formance was not reassuring. It
lacked the necessary degree of
certainty.

A serious handicap was the high
intensity of interference set up
by great banks of elevator con-
trols and relays, and by the
ventilating machinery adjacent
to the headquarters receiving
station in the tower of the Field
Building.

Then, in March, 1940, an REL
Frequency Modulation transmit-
ter was installed in one of the
patrol cars, and an REL receiver
was set up at headquarters.

RUMFORD PRESS

Comparative talk-back tests were
madefrom AM-and FM-equipped
cars, under the direction of Fred
H. Schnell, then radio engineer
for the Chicago Police Depart-
ment. The same antenna was
used for both AM and FM recep-
tion as the cars cruised around
the city.

On every count, the REL equip-
ment, using Armstrong phase-
shift modulation with crystal
frequency control, proved supe-
rior to the best AM perform-
ance. As a result of this test, the
City of Chicago purchased 200
REL Frequency Modulation
transmitters for their police cars.
This was the first police com-
munications system to be mod-
ernized with FM equipment.

o

LOOK TO REL FOR PEACETIME
LEADERSHIP

Engineering improved equipment for
War today, REL is planning further im-
provements for Peace tomorrow. Among
these will be REL "‘packaged’ FM broad-
cast stations, low in cost and easy to
erect, for communities which now lack
static-free radio

adeguate, enjoyable,

entertainment.

&

RADIO ENGINEERING LABS., Inc.
Long Island City 1 New York

Sales Offices:
5334 Hollywood Bivd., Hollywood, California
2040 Grand River Ave. W., Detroit, Michigan
310 Fifteenth St., Denver, Colorado
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