PRICE—TWENTY-FIVE CENTS

RADIO-
ELECTRONICS

MARCH

U. S. SIGNAL CORPS INSPECTOR
Radio - Electronic Products Directory

THE JUURNAL OF WARTIME RADIO-ELECTRONIC DEVELOPMENT,
ENG'NEER'NG & MANUFAGTURING « Edited by M. B. Sleeper %




TOUGH CUSTOMERS

These men who fight for America . .. we knew them
as just boys a few months ago. Now they’re the tough-
est fighting men in the world. Call it the American love
of freedom and justice, if you will, that makes them
fighting mad. Or let’s say simply that they don’t like
bullies. This much you can count on—they’re going to
drive a hard bargain with America’s enemies.

For the big job they’ve got to do, they deserve the
finest tools that American skill and ingenuity can con-
trive. We at Simpson are proud and glad to give our
best . . . to match their fight with work . . . to produce
Simpson Instruments in unprecedented numbers . . .
and to wish them Godspeed with every working hour.

SIMPSON ELECTRIC COMPANY
5200-5218 Kinzie Street, Chicago, Illinois

INSTRUMENTS THAT STAY ACCURATE

Buy War Bonuds and Stamps for Victory
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OFFICIAL
-~ U. S. NAVY
PHOTOGRAPH

WEIBELHIOUSE OF & PC BOAT

Just as the wheelhouse is the nerve center of the
swift little PC boats, so radio is the nerve
system that links the Navy's ships together.

Like the ships, like the men who man them, the
Navy's radio equipment can take it.
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NATIONAL COMPANY, INC.
Malden, Mass.




There are many ways of choosing a transformer

.there are even more ways of making one

Where a stock item can do the job, by all means standardize. (The UTC catalogue
covers over four hundred types.) But, the ideal transformer for a specific job doesn't
just happen...it's designed. For example, after extensive development, UTC reduced

the weight of an important aircraft item over 90%. Let UTC design a unit io your
specific problem.

There is no substitute for engineering skill

UNITEDTRANS FORMER CO;

150 VARICK STREET NEW YORK, N.
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THIS MONTH’S COVER
mmONlcs The codperative spirit which

characterizes Signal Corps
and Nav v inspectors has grad-
ually  broken  down antago-
nism on the part of radio
manulacturers  1oward  the
idea of sueh supervision. In-
direetly, their presence has
resulted in showing up weak
spotsin factory organizations,
and in the elimination of dead-
wood in engineering and pro-
duction departments. This
month’s cover .-'Im\u Signal

Corps nupu tor 1. P, Mayer
¥ L S S A at work in a final ln~pul|nn
b (o, Pt cage at the Har
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% Recently a new type cathode-ray
tube was called for by our armed
forces. Just an idea — something
arising out of new conditions —
not yet reduced to actual prac-
tice — and of course far from
production.

Opinion generally was that this
new tube might require months to
develop, design, produce. Yet Du-
Mont, with its exceptionally close
coordination of experimental tube
work and actual production, was
actually shipping that very tube
in quantities within 10 days.

It is performance such as this that
has made the name DuUMONT
the accepted abbreviation for
“Cathode-Ray Tube Headquarters.”

Write for latest listing of cathode-ray
tube types. Also bulletins on latest
cathode-ray equipment. Submit your
problems.

sUNDM

ALLEN B. DU MONT LABORATORIES, INC.

Passaic, New Jersey

AW i
Coble Address: &~ Wespexlin, New York




for the DURATION —

if you delay now, you
may have to wait unul
the War is over/

If you aren’t a subscriber to FM RADIO-
ELECTRONICS, or if your subscription has
expired, act NOW while we are still able to
accept subscriptions.

The WPB has already put a limitation on
our paper supply. One and probably two
further reductions are projected for this year.
We are now making plans for meeting this
situation.

This means putting a limit on subscriptions
— refusing subscriptions when that limit is
reached. Exactly when that will be, we don’t
know but we have been told to expect it.

When the time comes, we shall be able to
accept new subscriptions only if expirations
aren’t renewed. And if vour subscription isn’t
renewed promptly, it will be allotted to some-
one else.

It will also mean that we can print no extra
copies, in order to have back numbers avail-
able. So, if you lend your copies and don’t get
them back, we shan’t be able to fill in the miss-
ing numbers in your files.

If you have been getting copies at your
office, we suggest that you have them sent to
your home. They have such a strange way of
disappearing from desks and tables.

Don’t delay. We shan’t have advance warn-
ing of further paper restrictions, so we won'’t
be able to warn you. Use the subscription
blank bound into this issue. Note the saving
on group subscriptions.

P.S. The rate to men in the Armed Forces is
S$1.50 per year.

y ==mp= R ADIO-
, A ELECTRONICS

S YOU probably noticed on the front
A cover, there is a change in the sub-
title. We'd prefer not to have a sub-title,
for FM is an excellent name by itself
becanse it is so easy to say and to re-
member.

However, the title of a magazine mnst
properly describe its contents and indi-
cate its elass of readers. During the last
three years. developments in eleetronie
tubes  contributed  enormously to  the
advance of the radio art, and radio engi
neers have, in turn, combined radio and
clectronic development for many new
services, Thus, the combined fields of
radio and eleetronies are now understood
to have a broad imphication which em-
braces all future growth, while radio has
come to have a limited significance,

AL its ineeption, this publication was
devoted to tlhe presentation of new ideas
for the design. engineering, manufacture,
installation and operation of radio equip.
ment. Sinee editorial heen
hroadened with the progress of what has
become the radio-electronie art, 1t was
necessary to indicate that growth by a
change in the title,

A vear ago. U Applied Electromes™ was
decided upon as an appropriate sub-title.
As a matier of courtesy, the publishers of
“Electronies ™ were advised of this pro-
posed change. They objected. on the
ground that they alone were privileged to
used the word “electronie™ with an 8™
Without coneeding any such proprictor-
ship, sinee no one can stem the tide of its
use, the subditle *Applied Eleetronies™
was abandoned, and our esteemed con-
temporary was advised: 1 specifieally
want to avoid the use of a title which
would give anvone the impression that 1
am tryving to eneroach upon the rights of
another publisher.”

Subsequently, the sub-title Radio-Elece-
tronte Engineering & Design was adopted.
While that was adeguately deseriptive, it
had a disadvantage. For purposes of
writing or conversation. neither the name
and modifying sub-title. nor any short-
ened form of the two, could be used
together.

Thus it has come about that the ab-
breviated Rapro-ELecTroNies has now
come into use. We hope that this will
cause offense to no one. We feel sure that
it will not give rise to any justifiable com-
plaint. It is still our intent to avoid en-
croachment upon the rights of any other
publisher.

scope  has

M. B. SLEEPER, Fditor,

I'M Radio-Electronics Engineering



AYI3 W7 BEHOLD ANEW

% The world and most that we know

about it is the gift of our eyes and cars.
Listen, and Behold, are the earliest admo-
nitions for knowledge. Could any mission
be higher, then, than that of expanding
the scope of human sight and hearing?
Fven when the means is modest, as an
incandescent lamp, or fluorescent lamps
and equipment, or radio and electronic
tubes? Everyday things these, of critical
value now, that we work upon here at
Sylvania. Yet they are keys to whole new
worlds of boon and blessing. Already flar-
ing in the vacuum tubes are prophetic
miracles, from television to aircrafe landing
beams, from making germ structure visible
to killing bacteria by light, from measuring
ocean depths to penetrating fog and storm.,
Small wonder we approach our work hum-
bly. Or that we set for ourselves the highest

standards known.

SYLVANIA

ELECTRIC PRODUCTS INC.

formerly Hygrade Sylvania Corporation

Emporium, Pa.

Ealalblished 1907 . . . Alakers n/ Tncandescenl gr'luu/r.). Fterorescenl
Seanmps, Fixluies and decessaices, Radeo Geeles and & leclionie Leovices

NAME TO REMEMBER. You may find the Sylvania name and mark on
radio tubes, incandescent lamps and fluorescent lamps and equipment
already in your service. It is a name to remember—to hold in mind and
scek out when time comes to make necessary replacements. If you then ’ Savan

407w

DAYLIGHY

find it less easy than formerly to locate Sylvania Tubes and Lamps—just
remember that war needs must come first. We are doing all we can
to fillcivilian needs in view of wartime necessities that must be met.

March 1943



HERE is that high-powered rig you have always wanted to own. .. one that
you can depend upon for peak operating efficiency. Hallicrafters have built
into the HT-4B the resultant experience from years of engineering research.

Model HT-4B delivers a carrier output of 325 watts on phone and 450 watts
on CW. The preamplifier supplied with the transmitter can be mounted con-
veniently at the operating position, controlling volume, keying and standby
. . . once adjusted to any band the rig may be operated remotely.

When, once again, we are permitted to sell communications equipment for
civilian use — your HT-4B will be waiting for you.

hallicrafters

CHICAGO, U. S. A. )
World's largest exclusive manufacturer of short wave radio

communications equipment. @

FM Radio-Electronies Engineering



THE WAR-BORN WORD FOR POST-WAR MAGIC
“ELECTRONICS”

URING World War I a new word, con-

noting great mystery, strange power,
and associated with the quick acquisition
of wealth, came into wide public use. |
was the word Ravio, To be sure, wireless
was in general use before the turn of the
century, The dictionary defines both as
communication by eleetrie waves without
the use of interconnecting wires. The
greatest difference hetween the two is that
one had the effect of producing a pleasant
psychological reaction, and the other
didn’t.

Now, by some unexplained oddity.
World War 2 is giving us a repeat per-
formance, but this time the word is EvLec-
TroNIcs. The difference is only that it has
the attributes of decper mystery, greater
power, and is becoming associated with
the quicker acquisition of still more
wealth, waiting only for release npon the
return of Pcace.

The Most Misunderstood Word » Right now,
electronies is the most misunderstood and
misused word in our language. Lacking
definition in the public mind, it inspires
the uninformed to endow it with meaning
drawn from their own imaginations,

Here, as a case in point, is the descrip-
tion of a radio transceiver of small dimen-
sions, quoted from a widely-circulated
publication: *“Many secret devices have
heen developed which must await the end
of the war before being revealed and
adapted to civilian uses. As an example,
there is the walky-talky set used in field
observation work, which consists only of a
small box containing eclectronic devices
with a transmitter, and is understood to
be capable of broadcasting on different
wavelengths for a distance of over a mile.”

That's what happens when the word
electronics gets into the deseription of a
gadget that any radio amateur can put to-
gether from a cigar box, some small bat-
teries, a tube, and some hardware out of
his junk box!

What the Dictionary Says « Few people know
that any definition has been established
for the word, but it's in the current edi-
tion of the Merriam-Wehster dictionary:
*“electronics, that branch of physics which
treats of the emission, behavior, and ef-
feets of electrons, esp. in vacunm tubes,
photoelectrie cells, and the like.”™ To the
popular mind, such a definition merely
confirms the mysterious, potential powers
of electronics. But here is a definition, given
in a circular distributed by a brokerage
house, which really opens the food gates

Mareh 1943

of the imagination: * Electronies is that
branch of science and technology which
deals with the behavior of electrons in
their passage through gas and or vacuum
tubes. Applied electronies, of course, is the
development of practical uses for the
phenomena observed and discovered. As
to an electron itself, its true nature is un-
known. Some scientists regard it as pure
electricity. Others deseribe it as the na-
tural elementary quality of negative elec-
tricity, or a particle of matter carrying an
electric charge. Its size is infinitesimal and
it takes 30 billion, billion, billions of elec-
trons to weigh one ounce. The fact that
electrons are so small enhances their use-
fulness, in that it takes only a very minute
amount of energy to control their move-
ments.”

“‘Electronic Device” * A definition greatly
needed, but still lacking, is that of elec-
tronic device. A moment’s consideration
makes it clear that since electronic is de-
fined as *of or pertaining to an electron or
electrons,”” an electronic device must he one
in which some electronie action takes
place.

Thus, logically, the term electronic de-
rice can be used in referring to various
types of vacuum and gas tubes, and
photoelectrie cells.

It is, therefore, manifestly incorreet to
attribute to an electronie device or to
electrons the ability to perform any

mechanical work, since electron tubes
have no moving parts.
Yet non-techmeal writers. who are

building up the popular conception of
electronics, constantly refer to electronie
devices as the means by which work is
done. Here is an example: ** The electronie
devices do many things better, cheaper,
and quicker than old mechanical arrange-
ments and they perform many industrial
jobs which cannot he done in other ways.”

Substitute devices controlled by electron
tubes in that sentence for electronic devices,
and a clear conception is given because the
misstatement is corrected.

The invention, the novelty, and the im-
provement lies in the use of devices which
are controlled by electron tubes, or in new
tubes which make possible new devices.
But no one has ever watched a tube (or
electronic device) do anything more than
stand silent and immobile in its socket.

No Such Amimal * An ultra-violet ray tube
is an clectronie device which kills bac-
teria: a cathode ray tube is an electronie
deviee which makes a television picture:

and a thyratron is an electronic deviee
which controls the speed of a motor or the
brilliance of electrie lights.

But who cver saw an electronic device
count automohiles, push out brown beans,
or open doors? Those jobs are done by pawls
pushing number wheels, by magnets activat-
ing plungers, or by com pressed air in cylin-
ders forcing out pistons, under the control of
electronic devices.

Radio-Electronics and Industrial-Electronics » The
electronies industry, carryving on research,
development, and manufacture of tubes
(electronice devices), is concerned with ap-
plications divided into two groups. These
are the parent radio-electronics field, con-
cerned with the transmission of intelli-
genee': and the new industrial-clectronies
ficld., concerned with performing work.
This can be expressed diagramatically in
this manner:

ELECTRONIC DEVICES

|
Applieations in the
field of performance
of work.

Applications in the
field of transinission
of intelligence,

Or, to express the relations of the indus-
tries involved in the manufacture of tubes

and tube-controlled equipment:

TUBE MANUFACTURING INDUSTRY

INDUSTRIAL-F.LECTRONICS
FQUIPMENT INDUSTRY

Rapto-ELECTRONICS
EQUIPMENT INDUSTRY

The line of demarkation between radio-
electronies and industrial-electronies is
drawn from another angle by W. A,
Ready, president of the National Com-
pany. Inc., referring to the need for a new
army of maintenance men to install, oper-
ate, and maintain industrial-electronies
equipment: “These men will he . . . as
distinet from radio men as pattern makers
are distinet from cabinet makers. The
principles and the tools will be the same,
but the jobs will be very different. Tt will
be a good profession, busy, profitable, and
interesting.”

Thus new uses for what were originally
radio tubes, plus the development of new
tubes for still other uses, have grown to
the point of ereating two distinet and en-
tirely unrelated fields of application,

(CONTINUED ON PAGE 43)

Ul elephone engineers may object to the use of the
word radio as a generie term for the trunsmission of in-
telligenee. However, the development of radio and
wire transmission have become so integr. 1 that the
awkwardness of introducing a third division seems
hardly justified.




REVISED ARMY-NAVY TUBE LIST

This A-N Tube List Supersedes the Previously Published List Dated September 28, 1942

CAREFULSTUDY of the tubes shown
A i the accompanying A-N Preferred
List may save designers much time, for
both the Army and the Navy are tighten-
ing down on the use of non-listed tubes,

Following is the complete text of the
joint Army-Navy announcement :

March 2. 1943

To Tuoske Coxcer~en witn Tne DesioN
AND MANUFACTURE OF ARMY O Navy
Equiesiext Urtiuizing Vaceew Teses

1. The following Army-Navy Preferred
List of Vacuum Tubes sets up a group of
unclassified general purpose tubes selected
jointly by the Signal Corps and the Bu-
reau of Ships. The purpose of this list is to
effect an eventual reduction in the variety
of tubes used in service equipment,

2. IT 15 MANDATORY THAT ALL UNCLARSI-
FIED TUBES TO BE USED IN ALL FUTURE
DESIGNS OF NEW EQUIPMENTS UNDER THE
JURISDICTION  OF THE S1GNAL Corps
LABORATORIES o THE Rabpio axp Sovsp
Braxcn or tue Brurear or Simies BE
CHOSEN FROM THIS LIST. FXCEPTIONS TO
THIS RULE ARE HEREINAFTER NOTED.

3. The term " new equipments,”™ as men-
tioned in Paragraph 2 above, is taken to

include:

a. LEquipments basically new in celec-
trical design, with no similar proto-
types.

h. Eqguipments having a similar proto-
type but completely redesigned as
to elecetrical characteristies,

c. New test equipment for operational
ficld use.

t. The term “new equipments,” as men-
tioned in Paragraph 2
inelude:

above, does not

a. Eqguipments either basically new or
redesigned. that are likely to be
manufactured in very small quan-
tity, snch as laboratory measuring
mstruments.

b, Equipments that are solely mechan-
ical redesigns of existing  proto-
types.

¢, Equipments that are reorders with-
out change of existing models,

d. Equipments in the design stage
before the effective date of adoption
of this Preferred List.

Note: The foregoing statements in Para-
graphs 3 and 4+ above are explana-
tory in nature and are not in-
tended to be all-inclusive.

3. In the event that it s believed that a
tube other than one of those included in
this Preferred List should be used in the
design of new equipments for either the
Signal Corps or Navy, specific approval of
the Service concerned must be obtained.
Such approval. when Signal Corps equip-
ment is concerned. is to be requested from
the Signal Corps Laboratory concerned
with such equipment: the said Laboratory
will then make known its recommenda-
tions in the matter to the Office of the
Chief Signal Officer where the final deei-
sion will be made and returned to the
laboratory for transmittal to the party
requesting  the exception. When Navy
equipment is concerned, the request for
exception shall be addressed to the Burean
of Ships. Navy Department,

6. The publication of this list is in no way

intended to hamper or restrict develop

ment work in the field of vacuum tubes or
vacuum tube applications,

7. This list is to take effect immediately.
Office of the Chief Signal Officer,
Headquarters, Services of Supply.
War Department.

Chicf of the Bureaw of Ships,
Nary Department.

ARMY-NAVY PREFERRED LIST OF VACUUM TUBES

MARCH 1, 1943

RECEIVING
Filament Diode Twin Pentodes Con- Indi-
Volts Diodes Triodes Triodes Triodes Remote Sharp Rectifiers verters Power cators
1.4 1A3 1LH4 1G4GT JAS 174 1L4 1LCé 3A4 291
1291 1LNS 1RS 3Q4
185 3Q5GT
1299
5.0 504G
5Y3GT
6.3 6H6* 65Q7* 2C22 616 6AGS 6ACT7* 6X5GT 6SA7* 6B4G 6ES
9006 6SR7* 2C26 6SL7GT 6AKS bAG7* 1005 6G6G
6C4 6SN7GT 65G7* 6SH7* 6L6G
645*% 6SK7* 6SJ7* 6N7GT
1201 9003 9001 6VEGT
9002 6Y6G
12.6 12H6" 125QT* 1265GT 125L7GT 125G7* 12SH7* 12SA7* 12A6* 1629
12SR7* 12SN7GT 128K7* 128J7*
TRANSMITTING MISCELLANEOUS
Twin Rectifiers Grid Cont. Cathode
Triodes Triodes Triodes Pentodes Vacuum Gas Rectifiers Voltage Reg. Prototubes Ray
304TH 807 815 2E22 2¥2 4B25 394-A VR- 90-30 218 2API
801-A 813 829 803 3824 83 884 VR-105-30 927 38P!
811 814 832 837 SR4GY 866A 2050 VR-150-30 S5CPI
826 1625 73R 872A Ci1B QEPI
833-A 371A cs8
838 705A
1626 836
8005 1616
8025 8020

* Where direct interchangeability is assured "GT" and "L" counterparts of the preferred metal tubes may be used.

FM Radio-Electronics Engineering



AIRGRAFT RADIO APPARATUS DESIGN

Mechanical and Electrical Details of the Bendix RTA-1B Communications Unit, Part 1

IRCRAF T radioapparatus design might

be deseribed axs the radio engineer’s de-
light, for no restriction is put upon the
designer’s ingenuity in using the best he
can find in materials and methods to
assure absolute dependability, In other
words, it s an axiom of aireraft radio
design that the hest there is is not good
cnongh if something can be found that is
still better.

The only limiting factor is weight, and
even that is not necessarily a limitation on
performance, With this wide latitude, the
engineer's skill as a designer shows up in
his ability to take advantage of such preci-
sion production methads as will achieve
a well-proportioned halance hetween the
quality of the equipment and its cost.

The foregoing might be considered as
the overall specifications for the Bendix
radio telephone transmitter and receiver
shown tn the accompanying illustrations.

* Project Engineer, Bendix Radio, Division of Ben-
dix Aviation Corporation, Baltimore, Md.

' Also known as AL R Ine. 5088,

2 Ree dingram which will be published in part 2 of
this artiele,

BY R. B. EDWARDS *

Design of Aircraft Radio
Apparatus

OME of the finest examples of radio

apparatus design are to be found
among equipment for aircraft com-
munications service.

It is with particular pleasure, there-
fore, that we present Mr. R. B. Edwards’
article. Very complete data is included
on the electrical characteristics and the
mechanical construction, permitting
close comparison with other types of re-
ceivers and low-power transmitters.
Both the text and the illustrations de-
serve careful study by radio designers
and engineers.

Requirements for Army and Navy air-
craft radio equipment have given a tre-
mendous impetus to what is becoming a
highly specialized division of communi-
cations apparatus design. Continued
progress in this field can be expected as
a part of the peacetime expansion of
air transportation for, as commercial
flights become longer, the need for de-
pendable communications will become
still greater.

General Description = The Model RTA-1B
equipment is designed to provide reliable,
long-range, two-way telephone communi-
cations between aireralt and ground sta-
tions or other aireraft, while in flight. The
cquipment  operates in the  frequeney
range of 2.5 to 13.0 me., on any of ten
fixed erystal-controlled channels specified
by the purchaser.

This unit ' was designed to Gl the needs
of our domestic airlines. Many  people
contributed their ideas toward its design.
These include communications men from
United Aivlines, Eastern Airlines, Trans-
continental and Western Airlines, and
Acronautical Radio, Incorporated, as well
as engineers in the Bendix Radio engineer-
ing departments. The Bendix engineers, of
course, are responsible for the production
design of the RTA-T units. Aeronautical
Radio. Incorporated. acted as the coir-
dinating medium between the airlines and
Bendix Radio during the production de-
sign of this equipment. now widely used
for domestic transport planes as well as
some foreign airlines.

(BENDIX RADIO)
FREQUENCY SHIFT UNIT T,
. e Y
—_—

FIG. 1. THIS 10-CHANNEL 50-WATT TRANSMITTER AND RECEIVER WEIGHS 68.5 LBS., INCLUDING THE TRANSMITTING AND RE-

CEIVING DYNAMOTORS, YET NO DETAIL HAS BEEN OMITTED THAT WOULD CONTRIBUTE TO DEPENDABILITY OF OPERATION

Mareh 1943



FIG. 2. TOP VIEW, SHOWING THE RECEIVER SECTION AT THE LEFT, TRANSMITTER SECTION AT THE RIGHT, AND THE TURRET

Transmitter, receiver, and power supply
are contained in one case, the front of
which is shown in Fig. 1. Either 12 or 2%
volts can be used as a power supply with-
out modifving the equipment, as will be
explained subscequently.

Ten frequencies are avatlable for trans-
mitting, and ten different frequencies for
receiving, provided by the use of separate,
pretuned crystal-controlled circuits. These
are selected in pairs? from a remote con-
trol, or manually at the unit. The chanunel
number can be seen in the small window of
the remote control cover, Fig. 1, with the
manual control crank on the side of the
cover.

The same remote control panel also con-
tains headphone and microphone jacks for
dual reception and transmission. Audio

and RF gain controls can also be used at
the remote panel, if desired. In addition,
a dual audio control system can be em-
ploxed, but only one RF control is avail-
able. As a rule, the airlines design control
panels to suit their individual needs.

Four types of mounting bases are avail-
abie for this equipment. One is equipped
with Lord shock absorbers. The other
three are designed to fit mounting racks
provided in aireraft. Fach of the four
types is equipped with two Cannon rec-
tangular receptacles which engage the
plugs mounted at the rear of the com-
munications unit, as illustrated in Fig. 4.
These handle all the power and control
circeuits,

The inter-wiring of the transmitter and
receiver circuits is designed to provide an

interphone system hetween pilots, using
the dual transmitter microphones.

This can be accomplished when the
transmitter filament switch is Orr and the
cireuit master switeh is Ox, since the
interphone audio circuits are operated by
the receiver dynamotor which functions as
long as the master switch is Ox.

The type MS-39B frequency shift unit,
shown on the front of the equipment. Fig.
I selects the transmitting and receiving
frequencies by rotating the turret, Figs. @
and 3, on which the erystals and inductors
for each channel are mounted. Thus, in a
single operation, both transmitter and re-
ceiver are switched to any one of the ten
pre-set channels,

The time required for shifting to the
most remote position is 6 seconds when

FM Radio-Electronics Engineering



FIG. 3. BOTTOM VIEW SHOWS HOW, BY THE TUNING TURRET DESIGN, EVERY INCH OF SPACE IS UTILIZED EFFECTIVELY

the equipment is operating in an ambient
temperature of 4 20° €,

In case of failuve, the control unit can
be operated by a hand crunk, located at
the side, as shown in Fig. 1.

A muting relay cireuit eliminates the
audio elicks set up while the channel se-
leeting mechanism is in operation,

The audio ecircuits of the transmitter
and receiver are interconnected so that the
sidetone is heard in the receiver outputs
when the transmitter is modulated. Maxi-
mum receiver sidetone output is 200 milli-
watts into 500 ohms when the transmitter
is modulated 100C; . The maximum ampli-
tude of the sidetone signal can be adjusted
by means of a screwdriver adjustment at
the side of the cahinet

There is a meter jack on the front pancel.
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connected to a multi-point switch, These
can be seen in Fig, 1 at the upper left and
right. respectively. Connections are made
through the switeh so that the following
currents and voltages can be measured:

PA plate corrent

Modulator plate current

PA grid current

Trausmitter oscillator plate current

Transmitter filament voltage. at
tube socket

Receiver B4 supply voltage

the

Meter range shunts are proportioned to
give normal readings at approximately
half-scale indications on a meter of (-1
milliampere range.

The meter jack is carried on an insulat-
ing plate which is, in turn, mounted in a

2.in. meter hole. When it is specified,
a meter is mounted on the panel, thus
climinating the use of the jack, phg, and
separate meter.

As for the performance characteristies,
these are set forth briefly in the following
data:

Transmitter Characteristics % ‘I'he transmitter
section employs a ervstal-controlled oseil-
Lator circuit operating on any of ten fixed
channels  specified by the purchaser,
within the 2.5 to 13.0 me. band.

Power ontput is 50 watts at 1009¢ mod-
ulation. Power measurements for rating
purposes are made with a dummy load of
200 ohms resistance and $00-mmf. capaci-
tance at an input voltage of 12.5 or 25
volts to the transmitter dynamaotor,

11
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FIG. 4. DYNAMOTORS, MOUNTED AT THE REAR, ARE OUTSIDE THE CABINET SECTION CONTAINING THE RADIO TUNING CIRCUITS

Audio-input impedance for the carbon
microphone is 100 ohms. Sufficient gain is
provided to fully modulate the transmit-
ter with an input of 0.4 volt. Direct cur-
rent supply is provided for the microphone,

The overall frequeney response is £ 8
db from 300 to 3.000 cveles and cuts off
bevond  these limits. Response at 100
eveles is down at least 20 db from the
1000-cyele value. This audio response
eliminates much of the undesimable noise
that would he heard otherwise,

Harmonic distortion. measured at 1,000
eveles is 1090 maximum at 93, modula
tion. High-level modulation is applied to
the Class C final REF amplifiers,

Receiver Characteristics « I'hc receiver section
cmploys a superheterodyne etreuit with
a crystal-controlled heterodyne oscillator
and operates on any of ten fixed channels
specified by the purchaser in the 2.5 to
13.0-me, band.

The overall selectivity is:

I're

quency

Band Width
al 60 dh

Band Width
al 5 db

2.3 e, Not more than Not less than
20 ke, £ ke,

13 0 me. Not more than Not less than
24 ke 1.3 ke,

Attennation of images and all other un-
desired frequencies is in excess of 60 db for
receiver frequencies up to 10,6 me., and
not less than 30 dh above 10.0 e,

The sensitivity is sueh that an input of 2
microvolts modulated 309 at 100 exeles
will produce an ontpat of 50 milliwatts at
a signal-to-noise ratio of 4 to 1.

Anantomatie volume control holds the
output within 6 db for an input variation
from 2 microvolts to 0.1 volt. The receiver

does not block at RF inputs up to 10
volts.

Twa independent andio channels each
supply 300 milliwatts to a 5300-ohm resis-
tive load. Maximum harmonic distortion
at 1L.0oo eyveles and full-rated output is
159 . Cross talk hetween channels is down
at least 50 db for all frequencies audible in
the headphones. The overall audio re-
sponse ix =+ 3 db from 300 1o 2500 eveles,
Power Supply * Operating from 12 to 14
volts. when the transmitter switeh is off,
the receiver on, and the transmitter tube
heaters in low position, the input current
is8.2amps. at 1+ volts, With the transimit
ter or. at 10070 madulation, the input
current is 89.0 amperes at 12,5 volts.

Operating from 24 10 28 volts, when the
transmitter switeh is off, the receiver on,
and the transmitter tube heaters in low
position, the input current is B8 amps. at
28 volt<. With the transmitter on, at 1000,
modulation, the input current is 2005
amps. at 235 volts,

It is assumed that the input voltage
drops when the transmitter is turned on.

The circuit design of this equipment is
such that cither 12-volt or 2-volt opera-
tion s without  making any
changes whatever in the unit. The power

possible

supply eompartment in the rear section,
Fig. 4. corries a dual-voltage transmitting
dynamotor and a dual-voltage receiving
dynamotor,

Each dynamotor hus two 12- to 1E-volt
armatires. The receiver dynamotor has
one 12- to ivolt field, and the transmit-
ter dynamotor has two 12- to 1 b-volt
fields.

The armature connections, with their
individual fields. are brought out sepa-
rately to the rectangular plugs at the rear
of the unit.

At the input. the motor elements of
cach dynamotor are connected in paralle
for 12- to I4-volt operation, or in series for
24- 1o 28-volt operation. All changes are
made in the wiring of the aireraft. without
any alteration of the radio equipment.
Filament and relay eirenits are wired in
such a manner that correct voltages are al-
ways applied to the heaters and coils,

If. for any reason. it is necessary or de-
sirable to replace the dual-voltage dyna-
motors with single-voltage units for 12 to
14 volts or 24 to 28 volts, this can he done
readily, for the dynamotors and their ter-
minal boards are mounted individually.

When using single-voltage units, no
harm can be done to the radio or to the air-
craft if the wrong supply voltage is applied
aceidentally,

If 12- to 4-volt dynamotor cquipment
is used inadvertently in a plane having a
24- to 28-volt supply. the result will be no
operation, Conversely, if 24 to 28-volt
dynamator equipment is connected to a
12- to Ti-volt supply, the dyvnamotors will
run at reduced speed, but no damage will
result,

Transmit-Receive Switth * When the micro-
phone switeh is pressed to talk, four relays
perform the following operations:

A The transmitter dynamotor is then
turned on,

B. The antenna civenit is transferred from
receiver to transmitter.

C. The erystal oseillator output is trans-
ferred from the receiver mixer tube to
the grid of the final transmitter ampli-
fier.

D. Voltage from the receiver B4 supply
to the RF and TF tubes is eut off, and
the receiver dynamotor B+ is applied
to the transmitter speech amplifier,

FM Radio-Electronices Engineering
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FIG. 5. SIDE VIEW OF THE COMPLETE UNIT, EXCEPT FOR THE MOUNTING BASE. NOTE
THAT THE DRAWING HAS BEEN FORESHORTENED. DIMENSIONS SHOW DEPTH

E. The eryvstal oscillator is changed from
Pierce to Miller circuit (when the
ceryvstal frequencey is the same as the
operating frequency).

F. Connections are changed from the re-

ter dynamotor from causing interference
in the receiver during the interval before
the armature comes to rest.

Vacuum Tubes * There are 6 tubes in the

Receiver —

Two. ... ... ... ... ... .. 1208
Ihree. .. ............ . ... . 125K7
One....................... 2SAT
Two... ... ... ... .. ... .. 2A6
Eptronr’s Nare. — Part 2 of this article will present

details of the mechanical and elecirical design of this
aireraft radio unit,

RECENT ARMY-NAVY “E” AWARDS

More and more " E™ awards are being
won by manufacturers of radio-electronics
cquipment, materials, and components.
The latest additions to an already impos-
ing list are:
Colonial Radio Corporation
Buffulo, N. Y.
Corning Glass Works
Coming. N. Y,
Farnsworth Television & Radio Corp.
Marion, Ind.
Formica Insulation Company
Cincinnati, O,
C. O Jelliff Manufacturing Corp.
Southport. Conn.
Fred M. Link
New York City
I’. R. Mallory & Company, Inc.
Indianapolis, Ind.
Republie Steel Corporation
Cleveland. O,
Solar Manufacturing Corporation
Bayonne, N. J.
Sprague Specialties Company

North Adams, Mass,

ceiver  erystal  to  the  transmitter  transmitter, and 8 in the receiver. Follow-  Wincharger Corporation
ervstal. ing are the type numbers: Sioux City, lowa
When the microphone button is re-  Transmitter These names, added to the previous re-
leased, operations A to F are reversed. In Four. . ... ... .. ... .. ... 807 cipients of the “E™ award, add up to an
addition, all transmitter operation is cut One............. .. 616 impressive record of achievement for the
off to prevent the coasting of the transmit- One................. ... ... GV6 radio industry.
t' : - — - 155
—— 4
1§ {

i

u

—-7

i

Atmuné RADIO INC ?
TYPL ATA-}
b. —_ »_Aﬂ

®
&

|FREQUENCY SHirk IT

FIG. 6. FOLLOWING GENERALLY ACCEPTED PRACTICE IN THE DESIGN OF AIRCRAFT EQUIPMENT, THIS UNIT IS NARROWER THAN
IT IS DEEP. THE PURPOSE IS TO CONSERVE MOUNTING SPACE, SINCE EQUIPMENT IS USUALLY CROWDED CLOSELY TOGETHER
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SPOT NEW

Ernest R. Breech: President of  Bendix
Aviation Corporation: " Through a start-
ling development during this war, these
hazards of blind flving, day or night,
Ilil\'(‘ I)('('ll ('()ll(l”('l'l'(l. 'l‘ll('\'(' (l('\‘(‘l()')-
ments are so broad in the scope of their
application for military  purposes  that
I cannot hint to you how this has heen
accomplished. 1 can tell you that it is
no longer experimental and I can give
you positive assurance that after the war
fog. even at night, will join the long list of
weather hazards conquered by Man in
his desire to fly. Man's genius has added
another great invention to the long list of
engineering advances that now assures the
airline pilot, regardless of actual weather
conditions, a ceiling and  visibility un-
limited.”

Profits: Reports from 722 U, 8. broadeast-
ing stations show that +78 made a profit
on 1942 operations of more than $2.500
cach, Of the remaining 244 stations, 139
were in the red, while 105 showed profits
of less than $2,500 cach. Reports have
not vet been reeeived from 180 stations,

More FM for New York: Municipal station
W3ONY s running treial programs from 2
to 5 pa and 7 to 8:15 v, preparatory
for Tull-time schedule, Antenna is on the
Municipal Building, 540 ft. above City
Hall Park.

——

@
!

THIS PILOT LIGHT NEEDS NO RHEOSTAT

Adjustable Pilot Light: The accompanying
illustration shows a pilot light equipped
with a shutter by which tllumination can
he varied from zero to full brilliance, thus
eliminating rheostat control. Produced by
Gothard Manufacturing Company, 1300
N. 9th Street, Chicago, these pilot lights
are Turnished with red, green, amber,
blue, opal, or polarized lenses.

Record-a-Rule: Walter Widlar, of WGAR,
Cleveland, asks us to inform our readers
that there is no charge for the Record-a-
Rule, as long as the station’s supply lasts.
This device, giving an accurate measure
of playing time of records and transerip-
tions, was deseribed last month in FM
Radio-Electronies. Mr. Widlar  reports
that many letters and telegrams were re-
ceived from broadeast stations, asking how
Record-a-Rule can be obtained. Answer
is: just ask Walter Widlar at WGAR,

S N

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

HALLICRAFTERS' BILL HALLIGAN AND S. W. EQUIPMENT DISTRIBUTOR BOB HENRY

Bob Henry: One of the Country's largest
distributors of short-wave communica-
tions equipment, Bob Henrey has now
heen appointed to the Radio Procure-
ment Division of the Burean of Ships. The
photograph above was taken during a
recent  visit with Bill Halligan, Halli-
crafters president.

Answers: To start new cmployees on the
right foot, and to familiarize them with
Company policies and practices, Strom-
berg-Carlson now gives cach newcomer a
copy of You axn Youvr Jor. This #8-page
pocket-size book climinates  misunder-
standings that might otherwise arise con-
cerning such matters as working hours,
pay day, Union membership and working
conditions in the plant. Succeeding pages
are devoted to the new employee’s rela-
tions with his fellow workers and with the
Company organization. This kind of in-
formation might well be supplicd 10 men
and women at other plants. Executives
who would like to have a copy of the
Stromberg-Carlson hook should address
Dr. Ray H. Manson, vice president
Wanted: 1. S, Signal Corps is still in the
market for used equipment suitable for
training  school  purposes. The  items
needed are:

Transmitters — Hallicrafter and Collins

Receivers — Hallierafter, Hammarlund,
Howard, National, RME

Meters — Precision AC and 1X(

Components — Mica and paper
densers, resistors, insulators

Laboratory Equipment — Oscilloscopes,
AF and RF signal generators, test
instruments

types
con-

If you have such items in perfeet condi-
tion, seud a deseription with name of the
manufacturer and model number to:
Capt. James C. Short, Philadelphia Signal
Corps Procurement Distriet, Wissahickon
Avenue, Philadelphia. The puarchase price

will he set by a Signal Corps inspector.

New Buying Guide: T'he 1943 catalog issued
by Allied Radio Corporation, 833 W,
Jackson Blvd., Chicago, includes many
new items required for radio-electronics
and industrial electronies research and
production. Included also are standard
components, materials, supplies, and tools,
as well as public address and intercom-
munication equipment. A copy will be
sent without charge. on request.

No Suspensions: \While the FCC will con-
sider individual broadeast station appli-
cations to suspend operation during the
Wiar, Chairman Fly has announced the
rejection of a proposal to permit stations
to close down for the duration and still
retain their icenses. However, it has been
provided that stations may operate for as
little as six hours per day. Applications to
suspend by KANT, Astoria, Ore.. and
WPID, Petersburg, Va., were denied.

DRY ELECTROLYTICS FOR QUICK RE-
PLACEMENT

Plug-in Dry Efectrolylics: Sprague Specialty
Company, North Adams, Mass,, is in
production on plug-in tvpe dry electro-
Ivtic condensers. Small, light, and rugged,
these units are particularly suited for the
climination of low-frequeney ripples, at
2 to 100 eveles,
(CONTINUED ON PAGE 35)
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NEWS PICTURE

For the last six months, FM “sehooleasts™
have heen used as an adjpunet to publiec
school education in San Francisco. Miss
Pauline Ryder, principal of the Emerson
School where these photographs were
taken, deseribes the results as an ungual
ifictk suecess. Most popular are Dwight
Newta's current evenls programs, with
which classroom activities are coirdinated.
Other schooleasts are on history, science,
cconomies, and  geography. The trans
mitteris a G.E. installation at the Samuel
Gompers Trade School.  Eighty G5
classroom receivers are now in use,



FM EMERGENCY EQUIPMENT

Part 1. General Electric Receivers for FM Patrol Car
and Main Station Installations

N ORDER to meet the various require-
ments of FM emergeney communica-
tions service, the GUEL receiver shown in
the accompanying illustrations is fur-
nished in four different models, all of
which use the sine basie chassis, These are:
1. G-volt mobile receiver with vibrator
power supply. as shown in the larger view
in Fig. 3.

2. G-volt mobile receiver with dynamo-
tor power supply. as shown in Fig. 4.

3. AC-operated main station receiver
mounted i the standard case shown i
Fig. 1.

+. AC-aperated main station receiver
for rack mounting on a standard 19-in,
panel, with the tubes in a horizontal posi-
tion and accessible from the front of the
panel.

Description of Circuits » ‘I'he  basic circuit
of these FM receivers is designed to op-
erate at any point in the 30 to +0-me.
band. .\ single ervstal oscillator provides
both the high and low-frequeney conver-
sion voltages in a double superheterodyne
eireuit.

Highly effective noise rejection is oh-
tained by having almost complete limiting
at less than 1. microvolt (absolute) of
signal input. At this input, the receiver
band width is approximately 30 ke.

The following description of the eircuits
and their operation is based on the dia-
gram in Fig. 5:

All high-frequeney tuning s accom-
plished by inductive means, through the
use of compressed. powdered 1ron cores.
This method of tuning was chosen beeause
of its high degree of stability and its sim-
plicity of construction.

The first tube, VIT1,0s a radio frequency

amplifier whose function is to amplify the
received signal before conversion to the
intermediate frequeney. Its mput cireuit
consists of an inductively tuned trans-
former, capacitatively  conpled to the
control grid.

The amplified signal is coupled into
the control grid of the first converter tube
V112 by means of the double-tuned eirennt
L6 and L7 and the coupling condenser
C106. \ high-frequeney oseillator voltage
is applied to the same grid through the
coupling condenser C105. An IF voltage,
whose frequeney is the difference between
the signal frequeney and the 6th harmonie
of the eryvstal-controlled oscillator voltage
applied to the control grid. appears in the
plate cireuit of the mixer tube VIR,

The high-frequeney TF voltage, which is
between 4.6 and 6.4 me., depending on the
operating frequencey, is impressed on the
control grid of the first TF amplifier tube
V113 through the tuned coupling trans-
former L8, LY. The amplified output volt-
age is transferred to the control grid of
the second converter tube V114 through
the tuned coupling transformer L10, L11,

A single ervstal-controlled oscillator is
used to provide oscillator voltages for both
the first and second converters, Oscillator
voltage at the fundamental frequency of
the erystal is coupled from the oscillator
choke L2 to the control grid of the second
converter V114 through the condenser
C1H18. The sixth harmonic of the crystal
frequency is inductively tuned in the plate
circuit of oscillator tube V123 by L1 and
its associated condenser C143. This sixth
harmonie is applied to the control grid of
the first converter tube V112 through the
coupling condenser C105,

The low TF voltage, whose frequeney is

FIG. 2. ONE-WAY AND TWO.WAY MAIN STATION SPEAKER AND CONTROL UNITS

FIG. 1. 6-VOLT MOBILE RECEIVER. A SIMI-
LAR SET, OPERATING ON AC, IS USED FOR
MAIN STATIONS

the difference between the first TF and the
crvstal oseillator freguencies, is about 435
ke, and appears in the plate eirenit of the
second converter tube ViTH

This low TF voltage is impressed on the
control grid of the low TF amplifier tube
V115 through the inductively-tuned trans-
former 112, L13. The plate circuit of the
low IF tube is inductively tuned by the
powdered-iron core choke L3, and its as-
sociated The low IF
transformers are of a special design which
provides the necessary band width re-
quired for the reception of FM signals.

The amplified low TI voltage is coupled
to the first imiter tube V116 through con-
denser C124, The cascade limiter eireuit
consists  of choke-and-resistance-
coupled tubes V116 and V117 in series.

Each limiter operates at zero initial
bias and low plate voltage. Both grid eir-
cuits are designed for self-biasing by the
use of capacity-resistance networks. The
vilues of these networks are so chosen as
to provide maximum noise quicting. The
plate circuits are designed so that the
negative signal swings are all bevond plate
current cutoff, and positive signal peaks
are cut off by plate current saturation.
Control of volume is accomplished by
varving the sereen voltage of the second
limiter tube V117, the control itself being
located in the control umt.

The limited TF voltage is fed to the dis-
criminator tube V118 through coupling
transformer T2, The secondary of this
transformer is center-tapped. and opposite
ends of the winding are connected to sepa-
rate diode plates.

Between the cathodes of V118 there are
two resistors R118 and R120. of equal
value. As the frequeney varies from the
mid IF, the DC voltage across R118 and
R120 changes in magnitude and polarity,
depending upon the direction of the swing,
This change in DC voltage is actually the

condenser C101,

two
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CABLE
RECEPTACLE

‘POWER
RECEPTACLE

is coupled to the power output tube
V121 through the network €138 and
R121, and is in turn coupled to the

DISCR
LIM.1 GRID
2N0 |LF. GRID
CONV 1 0SGC. EXC

ANTENNA

audio modulation which is taken off and
fed through the capacity-resistance net-
work R119, €185, and C139 to the first
audio amplifier tube V120,

The squeleh amplifier tube V119 s op-
erated by amplitude noise voltage appear-
ing at the grid of the first limiter tube
V116, This noise voltage is first amplified
by the triode section of V119, and then
rectificd by the diode section. The result-
ant DC voltage is used to bias-off the
triode section of the first audio amplifier
V120, In the presence of a frequency-
modulated  signal, reetified DC at the
grid of the first limiter tube V116 biases-
off the noise amplifier tube V119, thus re-
moving the DC voltage applied to the first
audio amplifier tube, and rendering this
tube imoperative.

The audio voltage appearing in the plate
cirenit of the andio amplifier tube Vi20

March 1943

loudspeitker through the ontput trans-
former T3,

Electrical Noise Interference » I'he elimina-
tion of interference caused by automo-
bile ignition systems requires somewhat
different treatment in different makes of
cars. and even in cars of the same make.
However, one of the following remedies,
or combinations of them. will stop inter-
ference unless °t is caused by some obvious
defect in the ignition systen.

A. As soon as the equipment is installed
in the car. check the reception to deter-
mine if any interference is present. This
should be done when the engine is not run-
ning. by turning the receiver on, with the
volume set for normal listening level.

Impress a weak signal from a trans-
mitter or signal generatar on the receiver,
and adjust the signal to the point where
the background noise in the receiver is
quite weak.

Then start the motor and rote the in-
erease in the noise level.
B. First of all. spark plug suppressors
should be instailed on all the plugs.

FIG. 3. CHASSIS OF THE MOBILE RECEIVER. VIBRATOR OR
DYNAMOTOR IS USED FOR 6-VOLT OPERATION. VIEW AT
LEFT SHOWS AC RECTIFIER FOR MAIN STATION SERVICE

(. Next, a distributor-type suppressor,
designed for the high-tension lead between
the spark coil and the distributor, should
be installed. For Ford cars, a special high-
resistance brush can be obtained which
serves this purpose.

FIG. 4. DETAIL OF RECEIVER SHOWING
6-VOLT DYNAMOTOR POWER SUPPLY
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#THIS CONDENSER OMITTED WHEN THE
OPERATING FREQUENCY ISHGHER THAN 36 MC,
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Vi

Vi

3 L *- « .“

NG ALK :

a2 LY — — L
FIG. 5. SCHEMATIC OF THE G.E. MOBILE EMERGENCY FM RECEIVER, SHOWING ARRANGEMENT OF ALTERNATE POWER SUPPLIES
D. In all probability, some interference 1. Generator gauge at the motor block
noise will still remain. If so, automobile- 2. Generator voltage regulator J. Eleetric-type oil pressure gange at
type condensers should be tried on the 3. Low-voltage distributor terminal the motor block
arious parts listed below: +. Eleetrie-type  water  temperature G. Electric-type gasoline gauge at tank
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F1G. 6. SCHEMATIC DIAGRAMS OF THE

These are points where trouble is most
often locited. This is a case where the
trial-and-error method is the best to use.

E. Sometimes it is necessary to bond vari-
ous parts of the car to eliminate points
where differences of potential exist. A sin-
gle bond may turn the trick, or it may
be found that bonds must he applied at
several pomnts. The most common are:

1. Choke and gas control rods should
he bonded to the hulkhead.

2, The steering column, brake cable,
and  gear-shift rod  (with steering-
column  gear shifting)  should
bhonded to the bulkhead.

be

3. Spark-plag cable conduits should be
bonded to the engine block at least
two points.

4. The engine hood should be honded
to the body of the car near the point
of hinging.

S Inextreme cases, one or more bonds
between the exhaust pipe and car
frame may help to eliminate the last
race of noise,

Circuit Data » T'he following cireuit data
gives further information on the eireuit
diagrams in Figs. 5 and 6.

TUBES

Vi RE amplifier, 717

ViR ist converter, TH7

V113 High-frequeney TF amplifier, 7C7
V14 2nd converter, 7C7

V115 Low-frequency TF amphifier, 7C7
V16 st limiter, 7C°7

V117 2nd himiter, 7C7

V118 Diseriminator, 7AG
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AC- AND DC-OPERATED CONTROL UNITS

V119 Sgueleh amplifier, 7C6

V120 1st audio amplifier, 7C6

Vil Output amplier, 6V6GT

Vi22 Reetifier, 3Y3-G (for AC
tion)

V123 Oscillator, 7C7

operi-

CONDENSERS

C'101 Plate tuning, 47 mmf, ceramic!
C102 Coupling, 100 mmf. mica
€103 Sereen by-pass, 0022 mfd. mica
C104 Plate supply by-pass, (0022 mfd,
mica
C105 Coupling, 2.2 mmf. ceramic *
€106 Coupling, 100 mmf. ceramic
C107 Screen by-pass, 0047 mfd. mica
C108 Plate tuning, 15 mmf. ceramic ?
C110 Grid tuning, 15 mmf, ceramic ®
Ci11 Coupling, 47 mmf. ceramic
C112 Sereen by-pass, .02 mfd. metal
case
C113 Plate tuning, 15 mmf, ceramie ?
C114 Plate by-pass, 470 mmf, mica
C115 Grid tuning, 15 mmf, ceramic ?
C116 Coupling, 7 mmf. ceramic
C117 Screen by-pass, .02 mfd. metal case
C118 Coupling, 2.2 mmf. ceramic 2
C119 Plate tuning, 22 mmf, ceramic !
C120 Coupling, 2.2 mmf. ceramic ?
Ci121 Grid tuning, 22 mmf. ceramic !
C122 Grid by-pass, 47 mmf. ceramie
(123 Cathode hy-pass, 220 mmf. mica
124 Coupling, 47 mmf, ceramic
C125 B+ filter, .05 mid. metal case
C126 Screen by-pass, 220 mmf. mica

110%, zero temperature coeflicient.
220%, zero temperature coefficient.
35%. zero temperature coefficient.

C127 Plate tuning, 15 mmf. ceramic ®

(128 Grid tuning, 3.3 mmf. ceramic *

€129 Coupling, 22 mmf. mica

C130 Screen by-pass, .02 mfd. metal
case

C131 Coupling, 47 mmf. ceramic !

C132 Tuning, 4 to 30 mmf. air trimmer

C133 Tuning, 4 to 50 mmf. air trimmer

C134 Cathode by-pass, 470 nunf. mica

C135 By-pass, 270 mmf. mica

C136 Grid by-pass, .0012 mfd. mica

C137 Coupling, .001 mfd. mica

C138 Coupling, .0047 mfd. mica

C139 Coupling, .0012 mfd. mica

C140 By-pass, .00+7 mfd. mica

C141 Tuning, 15 mmf. ceramic ®

C142 Sereen by-pass, .0022 mfd. mica

C143 Tuning, 8 mmf. ceramic !

C144 By-pass, .02 mfd. metal case

C145 Tuning, 22 mmfi. ceramie !

C146 By-pass. 470 mmf. mica

C147h Cathode by-pass, 20 mfd. 25
volts dry electrolytic

Cl47¢ Filter, 15 mid. 30 volts dry
electrolytic

CH7d Filter, 30 mfd. 50 volts dry elec-
trolytic

C148 By-pass, .02 mfd. metal case

C149 Filter, 10 mfd. 450 volts dry elec-
trolytic

C150 Coupling, 100 mmf. mica

C151 By-pass, .1 mfd metal case

C132 Plate tuning, 100 mmf. ceramic

C13538 Plate tuning, 22 mmf. ceramic !

C154 By-pass 47 mmf. mica

INDUCTANCES

L1 Crystal oscillator coil

1.2 Crystal oscillator choke

L3 Low-frequeney IF plate coil

L4 1st limiter plate coil

L5 Squeleh choke

L6 RF coil, primary

L7 RF coil, secondary

L8 st high-frequeney IF coil. primary

L9 1st high-frequeney 1F coil, secondary

L10 2ud high-frequeney TF coil. primary

111 2nd high-frequency TF coil, secon-
dary

.12 Low-frequeney TF coil, primary

L13 Low-frequeney TF coil, secondary

L.14 A" choke

TRANSFORMERS

T1 Antenna transformer

I'2 Discriminator transformer
T3 Output transformer

I't Power transformer

(CONTINUED ON PAGE 37)
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NOTES ON MODERN APPARATUS DESIGN

Part 2. Suggestions to Help Designers and Engineers Get the Right Answer the First Time

31. Mounting Ceramic Parts « If a ceramic
part, such as a resistor, is clamped in
place with screws and nuts, washers of re-
silient material must be interposed so as
to prevent the metal from crushing and
cracking the ceramic. Even though the
ceramic material is not damaged when it is
mounted, direct contact with metal may
cause a fracture under vibration in service.

Lead washers were recommended until
that material was replaced by phenolic
washers or, if the part runs hot, ashestos
washers.

38. Mounting Tubular Resistors « The most
careful consideration must be given to
the mounting of resistors which carry
enough current to undergo a substantial
temperature rise. It is particularly impor-
tant to mount them above the chassis.
Underneath, where there is little or no cir-
culation of air, they may raise the tem-
perature of other parts, such as condens-
ers. enough to alter their electrical char-
acteristics, and even to cause failures,
Geunerally, it is better to mount a re-
sistor horizontally rather than vertically.
The reason is that the cooling is more uni-
form in the horizontal position. A resistor
mounted vertically may run cool at the
bottom and excessively hot at the top.
Resistors should be mounted between
angle brackets — never held down on the
chassis by a clamp around the middle.

39. Cabinet Ventilation » It is essential to
provide adequate ventilation for cabinets,
particularly on small transmitters where
power tubes run at relatively high temper-
atures. Temperature checks should be
made on any preliminary model to deter-
mine if the temperature within the cabinet
exceeds intended operating temperatures
of the other components. Sometimes this
is a serious problem, calling for experi-
mentation in the location and numbher of
ventilating louvres in the cabinet. Circu-
lation of air around the cabinet cannot he
counted upon, for in so many instances
receivers and small transmitters are in-
stalled in confined spaces.

Many receivers which are equipped with
dynamotors are now designed with the
dynamotor outside the enclosure sur-
rounding the receiver components. The
receiving circuits and dynamotor are car-
ried on a common chassis, but the cover
over the receiver does not contain the
dynamotor. Thus the temperature rise
within the dynamotor does not affect the
circuit components,

BY M. B. SLEEPER

40. Phenolic Coil Forms » Short sections of
phenolic rod used as coil forms should be
coated with a suitable varnish and baked
for at least one hour at moderate tempera-
ture before winding. Another hour should
clapse after they are removed from the
haking oven to permit the forms to cool.
The varnish protects the phenolie forms
from shrinking in very dry climates, and
swelling under extreme humidity, Kauri
No. 7+ varnish or its equivalent should he
used,

41. Screws in  Phenolic  Material % Screws
threaded into phenolic material, such as
those used to hold terminal lugs on coil
forms, are very apt to work loose, particu-
larly under the influence of dry climate. It
is becoming standard practice to dip each
serew in Glyptol before it is threaded into
the phenolie material. Lockwashers are of
little value when interposed  between
metal and phenolic materials,

42. Service in the Tropics » Jungle warfare has
introduced some special do’s and don’t’s
for radio designers. For example, leather
straps go to pieces quickly, and what is
left of them is consumed by insects. Can-
vis can be treated chemically to give
satisfactory service, however. Inorganic
insulation on hook-up wires, such as Viny-
lite. does not interest the bugs. nor tend
to support plant life. The same thing is
true of Bakelite varnish, probably because
of its formaldehyde content. Copper sul-
phate paints are used for their resistance
to plant and animal life

43. Safetying * More and more attention is
being given to safetying mounting screws
and nuts on radio equipment for aircraft
use. That is, holes are drilled in fillister-
head screws or through the threaded ends
of screws, and wires inserted so that they
-ah be passed around adjacent fixed parts,
thus preventing the screws from coming
|()()S(’.

The purpose is to keep any mounted
device from working free from its fasten-
ings. A\ free object in a plane may not
only become damaged from tossing about,
but may damage other equipment, injure
the occupants, or even jam the operating
controls of the plane.

Safetying nuts and bolts has been stand-
ard practice for aircraft designers for
many years, but its application to radio
equipment has received little attention
until recently. Now, safetying measures
are heing written into some specifications,
| 4

44. Standard for Rough Treatment » It is almost
impassible for a radio engineer to appre-
ciate the rough treatment that his equip-
ment will undergo in military  service,
unless he has had an opportunity to find
out from first-hand experience. This is
not due to lack of consideration on the
part of those who install, use, and service
the equipment. but to the inevitable exi-
genctes of battle conditions.

This can best be pictured in words by
horrowing an expression from the men
who fly and maintain the Navy's planes
on the aircraft carriers. They say: “It's a
good landing if the pilot can walk away
from his ship.” Paraphrasing this, the
radio designer might say: “It’s a good
design if it will stand up in service on
-arrier-based airplanes.”

Power Supplies * There are a few notes con-
cerning power supplies which, if observed.
may help to reduce the number of points
which will be indicated for alterations
when a first model is submitted for test.
To experienced designers, they may ap-
pear obvious, yet they are frequently over-
looked by engineers whose attention is
focused on performance rather than on
mechanical design. These are indicated
in Fig. 2.

A. Filter Chokes « In all probability, the
filter choke in this unit could have been
designed for mounting under the chassis.
If that was not practical. the height of the
rase could have been reduced so that the
top would not have been higher than the
top of the dynamotor. The reason for this
is to keep the overall dimensions of the
power unit as small as possible.

B. Filter Condensers « In this experimental
maodel, the tallest component is the 4-mfd.
oil-filled filter condenser. Like the choke
coil, this condenser should not exceed the
height of the dynamotor. Any one of sev-
eral other types are substantially lower
than this one,

€. Dynamotor Mounting * This dyvnamotor is
shock-mounted with screws passing through
rubber grommets which have been forced
half way into the holes in the brackets.
Although this method has been used
widely, it is no longer looked upon with
favor. The trouble is that the rubber grom-
mets deteriorate, and soon the dynamotor
1s rattling around on loose screws.

If shock-mounting is not required, it is
hetter to fasten the dynamotor brackets

FM Radio-Electronics Engineering



secarely on the chassis, If shock-mounting
is necessary, rubber grommets are not ade-
quate. In that case, the best practice is to
mount the dynamotor directly on the
chassis, and then use Lord or equivalent
shock-absorbers for the entire unit.

D. Chassis Cover # When a cover over the
power supply is needed. it should be held
by slide fasteners or some other quick-
detachable means. This unit was fitted
with a cover held by four machine serews

one on each side — threaded into
Boots nuts. The use of any serews which
must be completely removed is ill-advised

practice, in the absence of controlling
specifications, to put the connectors and
the fuse on a short side of the chassis.
That would have brought the lesser dimen-
sion to the front, thus conserving space
on the iustrument shelf,

F. Mounting Base # Ou the unit illustrated in
Fig. 2. no provision was made for fasten-
ing it down. This is necessary on all mobile
equipment, and is generally desirable on
apparatus intended for fixed-station use.
In the former case, a mounting base is re-
quired. from which the power supply
chassis can be removed guickly, without

are presented as overall time-savers, In
certain specific instances they do not ap-
ply, and no attempt has been made to
cover exceptions to the general rules.

When it is necessary to choose hetween
a method that might be good enough and
one which is covered in these notes, the
wise designer will abandon the former and
follow the latter on the theory that, with
requirements being made more and more
exacting, good-enough practices are sure
to be rejected.

NOTES AND COMMENTS

Part 1 of Norks ox MobERN ApPa-

L

|

POWER SUPPLY DESIGNS HAVE GONE THROUGH MANY CHANGES AND REFINEMENTS SINCE THIS EXPERIMENTAL MODEL WAS BUILT

hecause they are too casy to lose, and may
be too difficult to replace. Further, the
use of a screwdriver is necessary in order
to remove the cover. Finally, it i1s quite
likely that one or more of the screws
would be found inaceessible.

A better method would be to arrange
the fastenings for the cover in such a way
that it could be removed by loosening two
slide fasteners or serews with large thumb
nuts, both located on the side where the
cable connectors are inserted.

E. Connectors and Fuse » As a rule. shelves
on which equipment is mounted are so
crowded that the long dimensions should
be the depth, rather than the width,
Therefore, it would have heen better
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the use of tools,

Similarly, a shock-mounting for the
power supply should be so designed that
it can be fastened down permanently, and
the chassis disengaged from it in a matter
of seconds. This is more fully discussed in
Section 25.

The reason for this is that, when any
piece of equipment fails, it is removed and
replaced with another at the earliest pos-
sible moment. Then the defective appara-
tus is taken to a service shop where the
necessary facilities for repair and recali-
bration are available.

Summary « These notes cover only the
high spots and some of the recurrent fea-
tures of modern apparatus design. They

rATUs DEsIGN brought two letters from
which we quote the following:

To the Editor:

In your February issue, the article
“Notes on Modern Apparatus Design™
suggested the use of spot welding for fast-
ening a small shield to the chassis of a
receiver. If the shield and chassis are of
steel, this could be done, although I be-
lieve it would be better practice to make it
removable by securing it with screws, lock
washers, and nuts.

However, if the shicld and chassis are
of aluminum, the former method would
not be practical, for there are only a few
spot welding machines in the Country
which are capable of doing work of this

(CONTINUED ON PAGE 43)
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“,ITHIN the limits of all-out war production,
General Electric television broadcast equip-
ment is undergoing rigid testing at G.E.’s
own proving-ground television station,

WRGB, at Schenectady.

Flexibility of equipment is constantly
being analyzed. New television program-
ming arts and skill are being developed.
Three times weekly live talent shows — such
as boxing matches, menu planning, style
shows, and operettas with full orchestral
accompaniment — are being televised.

FAl Radio-Electronics Engineering



YOUR FUTURE TELEVISION SYSTEM .

Techniques in staging, lighting, and make-
up are being tried. Carefully checked re-
sults provide a vast fund of practical experi-
ence for you to draw upon when television
is again available. Development of television
at WRGB is greatly helped by a co-opera-
tive home television audience organized to
criticize the programs,

And the G-F post-war television receiver
for the home will come out of the same vast
fund of television experience. It will be a
receiver that will get the most out of the

LEADER

most recent discoveries and developments
in television broadcasting,.

G-F television broadcast equipment, pro-
gram experience and receivers are working
together for your future television success.
We are experimenting so you won’t have to.

General Electric cordially invites you
when in Schenectady to visit Station WRGB
for a preview of your future television sys-
tem. . . . Radio, Television, and Electronics
Department, General FElectric Company.
Schenectady, New York.

IN RADIO, TELEVISION, AND ELECTRONICS

GENERAL 3 ELECTRIC

March 1943

160-82-63912
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MICA-
DIELECTRIG
CONDENSERS

PART 3—A.S.A. STANDARDS OF
NOVEMBER 12, 1942

ULL-SIZE drawings of standard mold-

ed cases for potted mica condensers
are given on the following pages. and one-
half scale drawings of ceramic cases for
mica condensers.

Part 1. published in the January issue.
described the standard specifications in
detail. Part 2. which appeared in the
February issue. showed full-size drawings
of the molded mica condensers. and listed
the standard capacitiesand characteristies.

The data on ceramic-case types appear-
ing in this issue is complete except for the
omission of series CM90 and CM95. These
are the largest types, for which there is
limited application. They are rated at
3,000 and 85.000 peak working voltage
respectively. Data on them can be ob-
tained from the American Standards As-
sociation, 29 West 39th Street, New York
City.

Two tables shown below are reprinted
from PPart 1 for the readers’ convenience.
The first shows the designation letter for
apacity tolerance, and the second is the
designation  letter for Q. temperature
coeflicient, and capacity drift.

The complete type designation, which
serves as a detailed description. is indi-
cated helow each illustration on the fol-
lowing pages.

CAPACITY TOLERANCE (See Type Designation)

Designation letter Tolerance
G + 2 per cent
J + 5 per cent
Kk =+ 10 per cent
M + 20 per cent

CHARACTERISTIC (See Type Designation)

Temperature

Ly

&% Coefficient Maximum

2t Parts ‘Million/ Capacitance

(SR Q deg. C Drift (F-6)
A Not specified  Not specified Not specified
B [As specified Not specified Not specified
C in D-5¢ (I)]  —200 to4+200 0.5 per cent
D v —100 to+100 0.2  per cent
L 0 t0o+100 0.05 per cent
F " 0 to+ 50 0.025 per cent
G o 0 to— 50 0.025 per cent

*see Part 1, January 1943 issue for complete de-

seription of this Standard. Further information can
be obtained from American Standards Association, 20
West 30 St., New York City.
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Type
Desig-
nationt

CM65-470-
CM65-510-
CM65-560-
CM65-620-
CM65-680-
CM65-7 50~
CM65-820-
CM65-910-
CM65-101-
CM65-111-

CM65-121-
CM65-131-
CM65-151-
CM65-161-
CM65-181-
CM65-201-
CM65-221-
CM65-241-
CM65-271-
CM65-301-

CM65-331-
CM65-361-
CM65-391-
CM65-431~
CM65-471-
CM65-511-
CM65-561-
CM65-621-
CM65-681-
CM65-751-

CM65-821-
CM65-911-
CM65-102-
CM65-112-
CM65-122-
CM65-132-
CM65-152-
CM65-162-
CM65-182-
CM65-202-

CM65-222-
CM65-242-
CM65-272-
CM65-302-
CM65-332-
CM65-362-
CM65-392-
CM65-432-
CM65-472-
CM65-512-

CM65-562-
CM65-622-

N
n

Cap
uuf

47
51
56
62
68
75
82
91
100
110

120
130
150
160
180
200
220
240
270
300

330
360
390
430
470
510
560
620
680
750

820

910
1000
1100
1200
1300
1500
1600
1800
2000

2200
2400
2700
3000
3300
3600
3900
4300
4700
5100

5600
6200

*Peak
Wkg
Vtge

3000
3000
3000
3000
3000
3000
3000
3000
3000
3000

3000
3000
3000
3000
3000
3000
3000
3000
3000
3000

3000
3000
3000
3000
3000
3000
3000
3000
3000
3000

3000
3000
3000
3000
3000
3000
3000
3000
3000
3000

3000
3000
2000
2000
2000
2000
2000
2000
2000
2000

2000
2000

*Characteristics
Available at

+2%(G)

BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG

BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG

BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG

BCDEFG
BCDEFG
BCDEFG
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF

BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF

BCDEF
BCDEF

+5%))

BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
8CDEFG

BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG

BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG
BCDEFG

BCDEFG
BCDEFG
BCDEFG
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF

BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCOEF

BCDEF
BCDEF

—— .t ot o — —

PO ULLLWWN

WWNNNNNNNODN
OQONNELBLNNOO

LA WWLWWWWWWW
WWOVOVOr>rPOWLWWO

cCOoULLOLGLULKLE LN

WO ®NNNOOO
NN Lo oo®

0 ©

3 Mc

NNOOO — = NNW

*Rated Currents in

Amperes at
1 Mc 0.3 Mc
0.51 0.15
0.5 0.18
0.56 0.20
0.62 0.22
0.62 0.24
0.62 0.27
0.68 0.27
0.68 0.33
0.75 0.33
0.82 0.36
0.91 0.39
0.91 0.43
1.0 0.47
1.1 0.51
1.1 0.56
1.2 0.62
1.3 0.62
1.3 0.68
1.5 0.75
1.5 0.75
1.6 0.82
1.6 0.91
1.8 0.9
1.8 1.0
2.0 1.1
2.0 1.1
2.2 1.2
2.4 1.2
2.4 1.3
2.7 1.3
2.7 1.5
3.0 1.5
3.0 1.6
3.3 1.6
3.3 1.8
3.6 1.8
3.9 2.0
3.9 2.0
4.3 2.2
4.3 2.4
4.7 2.4
4.7 2.7
5.1 2.7
5.1 3.0
5.6 3.0
5.6 3.3
6.2 3.3
6.2 3.6
6.8 3.6
6.8 3.6
7.5 3.9
7S 4.3

0.1 Mc

— ot o =

[N oNeRoloNoReNolola]

OCOO0O0OO0OO0CO0OOO0O [ NeNoRoNeNoNoRoRo o]

—_-——0 000000

ZD.OOOMU\U(JMN

NN
oo

.051
.056
.056
.068
.075
.082
.082
.09
.10

12

15
16
18
20

.22

24

.27
.30
.30
.36

.36
.39
.43
.47

47
51
51
56
62
62

68

.68

.82
.82
.91
.9

J
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TYPE DESIGNATION TO BE IN FOLLOWING FORM
CM 70 B 470 &

COMPONENT CASE CHARACTERISTIC CAPACITANCE TOLERANCE

(0-5a) (o-s8) {p-s¢) (o s0) (0-5€)

Hardware to be plated against corrosion. Dotted shape of mounting foot optional.
Approximate weight of largest capacitance value—6.6 ounces.

*Characteristics *Rated Currents in

Type *Peak Available at Amperes at

Desig- Cap Wkg

nationf puf  Vige +29{G) =57, 3 Mc 1 Mc 0.3 Mc
CM70-470- 47 5000 BCDEFG BCDEFG 1SS 0.62 0.20
CM70-510- 51 5000 BCDEFG BCDEFG 1.6 0.68 0.22
CM70-560- 56 5000 BCDEFG BCDEFG 1.8 0.75 0.27
CM70-620- 62 5000 BCDEFG BCDEFG 1.8 0.82 0.30
CM70-680- 68 5000 BCDEFG BCDEFG 2.0 0.91 0.33
CM70-7 50~ 75 5000 BCDEFG BCDEFG 2.0 1.0 0.36
CM70-820- 82 5000 BCDEFG BCDEFG 2.2 1.1 0.39
CM70-910- 1 5000 BCDEFG BCDEFG 2.4 1.2 0.43
CM70-101- 100 5000 BCDEFG BCDEFG 2.4 1.2 0.47
CM70-111- 110 5000 BCDEFG BCDEFG 2.7 1.3 0.51
CM70-121- 120 5000 BCDEFG BCDEFG 2.7 oS 0.56
CM70-131- 130 5000 BCDEFG BCDEFG 3.0 1.6 0.62

0.

0
0
0
0
0
0
0
0
0
0

oo

1 Mc

.062
.062
.068
.075
.075
.082
.09
.10

.10

Al

.18
.22
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= RADIO-ELECTRONICS DESIGN PRACTICE Section C-1.3

*Characteristics *Rated Currents in *Rated Currents in
Type *Peak Available at Amperes at Type Peak *Characteristics Amperes at
Desig- Cap Wkg Desig- Cop Wkg  Available at
nationt uuf Vige +2%IG}  +£5%)) 3 Mc 1 Mc 0.3 Mc 0.1 Mc nationt upf Vige +59) 3 Mc 1 Mc 0.3 Mc 0.1 Mc
CM70-151- 150 5000 BCDEFG BCDEFG 3.3 1.8 0.68 0.24 CM75-910) 4l 6000 BCDEF 2.7 1.8 0.91 0.27
CM70-161- 160 5000 BCDEFG BCDEFG 3.3 1.8 0.75 0.27 CM75-101) 100 6000 BCDEF 3.0 2.0 0.91 0.30
CM70-181- 180 5000 BCDEFG BCDEFG 3.3 2.0 0.82 0.30 CM75-111) 110 6000 BCDEF 3.0 2.2 1.0 0.30
CM70-201- 200 5000 BCDEFG BCDEFG 3.6 2.0 0.82 0.33
CM70-221- 220 5000 BCDEFG BCDEFG 3.6 2.2 0.91 0.39 CM75-121) 120 6000 BCDEF 3.3 2.2 1.0 0.33
CM70-241- 240 5000 BCDEFG BCDEFG 3.6 2.4 1.0 0.43 CM75-1313 130 6000 BCDEF 3.3 2.4 1.1 0.36
CM70-271- 270 5000 BCDEFG BCDEFG 3.9 2.4 1.1 0.47 CM75-151} 150 6000 BCDEF 3.6 2.4 1.2 0.39
CM70-301- 300 5000 BCDEFG BCDEFG 3.9 2.7 1.1 0.51 CM75-161) 160 6000 BCDEF 3.9 2.7 1.3 0.43
CM75-181) 180 6000 BCDEF 4.3 3.0 1.5 0.47
CM70-331- 330 5000 BCDEFG BCDEFG 4.3 2.7 1.2 0.51 CM75-201) 200 6000 BCDEF 4.3 3.0 UoS 0.51
CM70-361- 360 5000 BCDEFG BCDEFG 4.3 2.7 1.3 0.56 CM75-221) 220 6000 BCDEF 4.7 3.3 1.6 0.56
CM70-391- 390 5000 BCDEFG BCDEFG 4.3 2.7 1.3 0.62 CM75-241) 240 6000 BCDEF 4.7 3.6 1.8 0.62
CM70-431- 430 5000 BCDEFG BCDEFG 4.7 3.0 1.5 0.68 CM75-271) 270 6000 BCDEF 5.1 3.6 2.0 0.62
CM70-471- 470 5000 BCDEFG BCDEFG 4.7 3.3 1.5 0.68 CM75-301) 300 6000 BCDEF 5.1 3.9 2.0 0.6
CM70-511- 510 5000 BCDEFG BCDEFG 4.7 3.3 1.6 0.75
CM70-561- 560 5000 BCDEFG BCDEFG ol 3.6 1.8 0.82 CM75-331) 330 6000 BCDEF 5.6 4.3 2.2 0.75
CM70-621- 620 5000 BCDEFG BCDEFG 5.1 3.6 1.8 0.82 CM75-361) 360 6000 BCDEF 6.2 4.3 2.4 0.75
CM70-681- 480 5000 BCDEFG BCDEFG 5.1 3.6 2.0 0.91 CM75-391) 390 6000 BCDEF 6.2 4.7 2.7 0.82
CM70-751- 750 5000 BCDEFG BCDEFG 5.6 3.9 2.2 0.91 CM75-4313 430 6000 BCDEF 6.8 4.7 2.7 0.82
CM75-471) 470 6000 BCDEF 6.8 5.1 3.0 0.91
CM70-821- 820 5000 BCDEFG BCDEFG 5.6 3.9 2.4 1.0 CM75-511} 510 6000 BCDEF 6.8 Foll 3.0 1.0
CM70-911- 910 5000 BCDEFG BCDEFG 5.6 4.3 2.4 1.1 CM75-561) 560 6000 BCDEF 7.5 5.6 3.3 1.1
CM70-102- 1000 5000 BCDEFG BCDEFG 6.2 4.3 2.4 1.2 CM75-621) 620 6000 BCDEF 8.2 6.2 3.6 1.2
CM70-112- 1100 5000 BCDEFG BCDEFG 6.2 4.7 2.7 1.2 CM75-681) 680 6000 BCDEF 8.2 6.2 3.9 1.3
CM70-122- 1200 5000 BCDEFG BCDEFG 6.2 4.7 2.7 1.3 CM75-751) 750 6000 BCDEF 8.2 6.8 3.9 UoS
CM70-132- 1300 5000 BCDEFG BCDEFG 6.8 5.1 3.0 1.3
CM70-152- 1500 5000 BCDEFG BCDEFG 6.8 5.1 3.3 1.5 CM75-821) 820 6000 BCDEF 9.1 6.8 4.3 1.5
CM70-162- 1600 5000 BCDEFG BCDEFG 6.8 5.6 3.6 1.5 CM75-911) 910 6000 BCDEF 9.1 7.5 4.7 1.6
CM70-182- 1800 5000 BCDEFG BCDEFG /oS 5.6 3.6 1.6 CM75-102) 1000 6000 BCDEF 10 /oS 5.1 1.8
CM70-202- 2000 5000 BCDEFG BCDEFG 7.5 6.2 3.6 1.8 CM75-112) 1100 6000 BCDEF 10 8.2 5.1 2.0
CM75-122) 1200 6000 BCDEF B 8.2 5.6 2.2
CM70-222- 2200 5000 BCDEFG BCDEFG 7.5 6.2 3.9 2.0 CM75-132) 1300 6000 BCDEF 1" 9.1 6.2 2.2
CM70-242- 2400 5000 BCDEFG BCDEFG 8.2 6.2 4.3 2.0 CM75-152; 1500 6000 BCDEF 12 9.1 6.2 2.4
CM70-272- 2700 3000 BCDEFG BCDEFG 8.2 6.8 4.3 2.2 CM75-162) 1600 6000 BCDEF 12 10 6.8 2.7
CM70-302- 3000 3000 BCDEFG BCDEFG 8.2 6.8 4.7 2.2 CM75-182) 1800 6000 BCDEF 13 " /oS 3.0
CM70-332- 3300 3000 BCDEFG BCDEFG 8.2 6.8 4.7 2.4 CM75-202) 2000 6000 BCDEF 13 1 7.5 3.3
CM70-362- 3600 3000 BCDEFG BCDEFG 8.2 /o8 5.1 2.4
CM70-392- 3900 3000 BCDEFG BCDEFG 9.1 7.5 56 2.7 CM75-222) 2200 6000 BCDEF 13 12 8.2 3.6
CM70~432- 4300 3000 BCDEFG BCDEFG 9.1 7.5 5.6 2.7 CM75-242) 2400 6000 BCDEF 15 13 9.1 3.9
CM70-472- 4700 3000 BCDEFG BCDEFG 9.1 8.2 6.2 3.0 CM75-272) 2700 6000 BCDEF 15 13 9.1 3.9
CM70-512- 5100 3000 BCDEFG BCDEFG 9.1 8.2 6.2 3.0 CM75-302) 3000 6000 BCDEF 15 13 9.1 4.3
CM75-332) 3300 6000 BCDEF 15 15 10 4.7
CM70-562- 5600 3000 BCDEFG BCDEFG 9.1 9.1 6.2 3.3 CM75-362) 3600 6000 BCDEF 16 15 1 5.1
CM70-622- 6200 3000 BCDEFG BCDEFG 10 9.1 6.8 3.6 CM75-392) 3900 6000 BCDEF 16 15 " 5.6
CM70-682- 6800 3000 BCDEFG BCDEFG 10 9. 6.8 3.6 CM75-432) 4300 6000 BCDEF 16 15 1" 5.6
CM70-752- 7500 3000 BCDEFG BCDEFG 10 9.1 6.8 3.9 CM75-472) 4700 6000 BCDEF 16 16 12 6.2
CM70-822- 8200 2000 BCDEF BCDEF 10 10 /o 3.9 CM75-512) 5100 4000 BCDEF 16 16 12 6.2
CM70-912- 9100 2000 BCDEF BCDEF 11 10 8.2 4.3
CM70-103- 10000 2000 BCDEF BCDEF 1 M 8.2 4.3 CM75-562) 5600 4000 BCDEF 16 18 13 6.8
CM70-113- 11000 2000 BCDEF BCDEF 11 n 8.2 4.7 CM75-622) 6200 4000 BCDEF 16 18 13 /oS
CM70-123- 12000 2000 BCDEF BCDEF 1 n 9.1 4.7 CM75-682) 6800 4000 BCDEF 16 18 13 255
CM70-133- 13000 2000 BCDEF BCDEF 12 12 9.1 5.1 CM75-752) 7500 4000 BCDEF 18 18 13 785
CM75-822) 8200 4000 BCDEF 18 20 15 8.2
CM70-153- 15000 2000 BCDEF BCDEF 12 12 10 5.1 CM75-912) 2100 4000 BCDEF 18 20 15 8.2
CM70-163- 16000 2000 BCDEF BCDEF 12 12 10 5.6 CM75-103) 10000 4000 BCDEF 18 20 1IS] 9.1
CM70-183- 18000 2000 BCDEF BCDEF 12 13 10 5.6 CM75-113) 11000 4000 BCDEF 18 20 15 9.1
CM70-203- 20000 2000 BCDEF BCDEF 13 13 11 6.2 CM75-123) 12000 3000 BCDEF 18 20 16 9.1
CM70-223- 22000 2000 BCDEF BCDEF 13 13 n 6.2 CM75-133) 13000 3000 BCDEF 18 20 16 10
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CM70-243- 24000 1500 BCDEF BCDEF 13 15 12 6.8
CM70-273- 27000 1500 BCDEF BCDEF 13 15 12 6.8
CM70-303- 30000 1500 BCDEF BCDEF 13 15 12 6.8
CM70-333- 33000 1500 BCDEF BCDEF 13 15 13 7.5
CM70-363- 36000 1500 BCDEF BCDEF 13 16 13 7.5
CM70-393- 39000 1500 BCDEF BCDEF 15 16 13 7.5
CM70-433- 43000 1500 BCDEF BCDEF 15 16 13 7.5
CM70-473- 47000 1500 8CDE BCDE 15 16 13 7.5
CM70-513- 51000 1500 BCDE BCDE 15 16 15 7.5
CM70-563- 56000 1000 BCDE BCDE 15 16 15 8.2
CM70-623- 62000 1000 BCDE BCDE 15 18 15 8.2
CM70-683- 68000 1000 BCDE BCDE 15 18 15 8.2
CM70-753- 75000 1000 BCDE BCDE 15 18 15 8.2
CM70-823- 82000 500 BCDE B8CDE 15 18 15 8.2
CM70-913- 91000 500 BCDE BCDE 15 18 15 8.2
CM70-104~ 100000 500 BCDE BCDE 15 18 15 8.2
T-Com:;eﬁ;—ﬁ;pe desig—ru;'icn in:ludes uddi'ionc;l letter ;ﬂ:ol as shown in sketch,
* Characteristics D, E, and F require 50, reduction in current rating.
Characteristic G requires 50 ¢ reduction in voltage and current ratings.
e s et —
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T YPE DESIGNATION TO BE IN FOLLOWING FORM
One-half size M 75 B 470 J
COMPONENT CASE CHARACTERISTIC CAPACITANCE TOLERANCE
(D-54) (0-58) {o-5¢) (o-50) (p-s€)
Approximate weight of largest capacitance value—1 14 pounds.
*Rated Currents in
Type Peak *Characteristics Amperes at
Desig- Cap Wkg Available at - — —
nationt uuf Vige +=5%()) 3 Mc 1 Mc 0.3 Mc 0.1 Mc
CM75-470) 47 6000 BCDEF 2.0 1.2 0.51 0.16
CM75-510) 51 6000 BCDEF 2.0 1.3 0.56 0.18
CM75-560) 56 6000 BCDEF 2.2 1.3 0.56 0.18
CM75-620) 62 6000 BCDEF 2.2 1.5 0.62 0.20
CM75-680) 68 6000 BCDEF 2.4 1.5 0.68 0.22
CM75-750) 75 6000 BCDEF 2.4 1.6 0.68 0.22
CM75-820) 82 6000 BCDEF 2.7 1.8 0.75 0.24

N
~J

CM75-153)
CM75-163)
CM75-183)
CM75-203)
CM75-223)
CM75-243)
CM75-273)
CM75-303)
CM75-333)
CM75-363)

CM75-393)
CM75-433)
CM75-473}
CM75-513)
CM75-5633
CM75-623)
CM75-683)
CM75-753)
CM75-823)
CM75-913)

CM75-104)

15000
16000
18000
20000
22000
24000
27000
30000
33000
36000

39000
43000
47000
51000
56000
62000
68000
75000
82000
21000

100000

3000
3000
2000
2000
2000
2000
2000
1500
1500
1500

1500
1500
1500
1500
1500
1500
1500
1000
1000
1000

1000

BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF

BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF
BCDEF

BCDEF

18
18
18
18
18
18
18
18
18
18

18
18
18
18
18
18
18
18
18
18

18

20
20
20
22
22
22
22
22
22
22

22
22
22
22
22
22
22
22
22
22

22

16
16
16
18
18
18
18
18
20
20

20
22
22
22
22
22
22
22
22
22

22

1 Complete type designation includes additional fetter symbol as shown in sketch,

* Characteristics D, E, and F require 50 ¢ reduction in current rating.

INSULATOR

One-hoalf

size

WHEN SPARK GAP 15 USED CAPACITOR WILL BE

THIS SHAPE

TYPE DESIGNATION TOBE IN FOLLOWING FORM

CM 80 B 470 J
COMPONENT CASE CHARACTERISTIC CAPACITANCE TOLERANCE
(D-54) fD-58) {p-s5¢) (D-50) (D-5€)

Approximate weight of largest capacitance value—2 pounds.

-—
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& RADIO-ELECTRONICS DESIGN PRACTICE Section C-13

*Rated Currents in *Rated Currents in
Type Peak *Characteristics Amperes at Type Peak *Characteristics Amperes ot
Desig- Cap Wkg Available at Desig- Cop Wkg  Available at
nationf puf Vtge +=59)) 3 Mc 1 Mc 0.3 Mc 0.1 Mc nationt uuf Vige +59() 3 Mc 1 Mc 0.3 Mc 0.1 Mc

CMB0-470) 47 10000 BCDEF 2.7 2.0 0.91 0.27 CcmB0-822) 8200 5000 BCDEF 20 24 16 8.2
CM80-510) 51 10000 BCDEF 2.7 2.0 1.0 0.30 CM80-912) 9100 5000 BCODEF 20 24 16 8.2
CM80-560) 56 10000 BCDEF 3.0 2.2 1.0 0.30 CMB80-1033 10000 5000 BCDEF 20 24 18 9.1
CMB0-620) 62 10000 BCDEF 3.3 2.2 1.1 0.33
CMB80-680) 68 10000 BCDEF 3.3 2.4 1.2 0.33 CM80-113) 11000 5000 BCDEF 20 27 18 9.1
CM80-750) 75 10000 BCDEF 3.6 2.4 1.2 0.36 CM80-123) 12000 4000 BCDEF 20 27 8 10
CM80-8204 82 10000 B8CDEF 3.6 2.7 1.3 0.39 CM80-133J 13000 4000 BCDEF 20 27 20 10
CM80-910) 91 10000 BCDEF 3.9 2.7 1.5 0.43 CM80-153) 15000 4000 BCDEF 20 27 20 1
CMB0-101) 100 10000 BCDEF 4.3 3.0 1.5 0.47 CMB0-163) 16000 4000 BCDEF 20 27 20 1
CMBO-111) 110 10000 BCODEF 4.3 3.0 1.6 0.5 CM80-183) 18000 3000 BCDEF 20 30 20 12

Cm80-203) 20000 3000 BCDEF 20 30 22 13
CM80-121) 120 10000 BCDEF 4.7 3.3 1.6 0.56 CMB80-223) 22000 3000 BCDEF 20 30 22 13
CM80-1313 130 10000 BCDEF 4.7 3.6 1.8 0.62 CM80-243) 24000 3000 BCDEF 20 33 24 13
CMB0-151) 150 10000 BCDEF 5.1 3.6 1.8 0.62 CM80-273) 27000 3000 BCDEF 20 a3 24 13
CMBO-161) 160 10000 BCDEF 5.1 3.9 2.0 0.75
CMm80-181) 180 10000 BCDEF 5.6 4.3 2.2 0.82 CM80-303) 30000 2000 BCDEF 20 33 24 15
CMm80-201) 200 10000 BCOEF 6.2 4.3 2.4 0.82 CM80-333) 33000 2000 BCDEF 20 33 24 15
CM80-221) 220 10000 BCDEF 6.2 4.7 2.4 0.91 CM80-363) 36000 2000 BCDEF 20 33 27 16
CMB0O-241) 240 10000 BCDEF 6.8 5.1 2.7 1.0 CMB0-393) 39000 2000 BCDEF 20 36 27 16
CMBO-271) 270 10000 BCDEF 6.8 5.1 2.7 1.0 CM80-433) 43000 2000 BCDEF 20 36 27 16
CMm80-3013 300 10000 BCDEF 7.5 5.6 3.0 1.1 CM80-473) 47000 2000 BCDEF 20 36 27 18

CM80-513) 51000 2000 BCDEF 20 36 30 18
CMmB0-331} 330 10000 BCDEF 7.5 5.6 3.0 1.2 CM80-563) 56000 2000 BCDEF 20 36 30 18
CMBO-361) 360 10000 BCDEF 8.2 6.2 3.6 1.2 CMB80-623) 62000 2000 BCDEF 20 39 30 18
CMmB80-391) 390 10000 BCDEF 8.2 6.2 3.6 1.3 CMB80-683) 68000 2000 BCDEF 20 39 33 20
CMm80-431) 430 10000 BCDEF 9.1 6.2 3.6 1.3
CMm80-471) 470 10000 BCDEF 9.1 6.8 3.9 1.5 CMB0-753) 75000 1500 BCDEF 20 39 33 20
CM80-511) 510 10000 BCDEF 9.1 6.8 3.9 1.6 CM80-823) 82000 1500 BCDEF 20 39 33 20
CMB0-561) 560 10000 BCDEF 10 7.5 4.3 1.6 CMB0-913) 91000 1500 BCDEF 20 39 33 20
CMB0-621) 620 10000 BCDEF n 8.2 4.7 1.8 CM80-104} 100000 1500 BCDEF 20 39 36 20
CM80-681) 680 10000 BCDEF M 8.2 4.7 1.8 —
CmB0-751J 750 10000 BCOEF mn 8.2 5.1 2.0 - I o - X
CM80-821J 820 10000 BCDEF 12 9.1 5.1 2.2 I Comp e.'y‘pe g wnll.mcludi oddmov‘\ul fymbol as sho.wn in sketch,
CMB0-911) 910 10000 BCDEF 12 9.1 5.6 2.2 Characteristics D, E, and F require 50 "¢ reduction in current rating.
CM80-102) 1000 10000 BCDEF 12 10 6.2 2.4
CM80-112) 1100 10000 BCDEF 13 10 6.2 2.7
CM80-122J 1200 10000 BCDEF 15 1 6.8 2.7
Cm80-132) 1300 10000 BCDEF 15 11 6.8 2.7 *Rated Currents in
CMm80-152) 1500 10000 BCDEF 15 12 7.5 3.0 Type Peak *Characteristics Amperes at

Desig- Cap Wkg  Available at  —

Cm80-162) 1600 10000 BCDEF 16 12 7.5 3.3 nationt nuf Vige +59%(J) 3 Mc 1 Mc 0.3 Mc 0.1 Mc
CM80-182) 1800 10000 BCOEF 16 13 8.2 3.6
CmB0-202) 2000 10000 BCDEF 16 13 8.2 3.6 CM85-151J 150 20000 BCDEF 8.2 4.7 2.0 0.82
CM80-222) 2200 8000 BCDEF 18 13 9.1 3.9 CMB85-161) 160 20000 BCDEF 8.2 5.1 2.2 0.9
CM80-242) 2400 8000 BCDEF 18 15 10 4.3 cm85-181) 180 20000 BCDEF 9.1 Soll 2.4 1.0
CMm80-272) 2700 8000 BCDEF 18 15 10 4.3 CM85-201) 200 20000 BCDEF 9.1 5.6 2.7 1.1
CM80-302) 3000 8000 BCDEF 18 16 10 4.7 CM85-221) 220 20000 BCDEF 9.1 6.2 3.0 1.2
CMm80-332) 3300 8000 BCDEF 20 16 1 4.7 Cm85-241) 240 20000 BCDEF 10 6.2 3.6 1.3
CMmB0-362J) 3600 8000 BCDEF 20 18 1" 5.1 CM85-271) 270 20000 BCDEF 10 6.8 3.6 1.5
CM80-392) 3900 8000 BCDEF 20 18 12 5.6 CM85-301) 300 20000 BCDEF 10 6.8 3.9 1.6
CM80-432J 4300 8000 BCDEF 20 18 12 5.6 CMB5-331) 330 20000 8CDEF mn 7.5 3.9 1.6
CMB0-4723 4700 6000 BCDEF 20 20 13 6.2 CM85-361J 360 20000 BCDEF 1 7.5 3.9 1.8
CM80-512) 5100 6000 BCDEF 20 20 13 6.2 CMm85-391J 390 20000 BCDEF 1 8.2 4.3 2.0
CMB0-562) 5600 5000 BCDEF 20 20 13 6.8 CM85-431) 430 20000 BCDEF 12 8.2 4.7 2.2
CMB0-622) 6200 5000 BCDEF 20 22 15 6.8 CM85-471) 470 20000 BCDEF 12 2.1 4.7 2.2
CmB0-682) 6800 5000 BCDEF 20 22 15 7.5 cmes5-511) 510 20000 BCDEF 12 9.1 5 2.4
CMB0-752) 7500 5000 BCDEF 20 22 15 7.5 CM85-561J 560 20000 BCDEF 13 10 5.6 2.7
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WHEN SPARK GAP IS USED CAPACITOR WILL BE

\ THIS SHAPE

INSULATOR

One-half size

-0

TYPE DESIGNATION TO BE IN FOLLOWING FORM
€M 85 B 470 J

COMPONENT CASE CHARACTERISTIC CAPACITANCE TOLERANCE
(D-5A) (p-se) (p-s¢) (Do-5D) (o-sE)

Approximate weight of largest capacitance value—51% pounds.

*Rated Currents in

Type Peak *Characteristics Amperes at

Desig- Cap Wkg Available at

nationt uuf Vtge +5%(J) 3 Mc 1 Mc 0.3 Mc
CM85-470J 47 20000 BCDEF 5.1 2.2 0.47
CMm85-510J 51 20000 BCDEF 5.1 2.4 0.51
CMB5-560) 56 20000 BCDEF 5.6 2.4 0.56
CMB5-620) 62 20000 BCOEF 5.6 2.7 0.68
CMB5-680) 68 20000 BCDEF 5.6 2.7 0.75
CM85-750) 75 20000 BCDEF 6.2 3.0 0.91
CM85-820J 82 20000 BCDEF 6.2 3.0 1.0
CM85-910J Q1 20000 BCDEF 6.8 3.3 1.1
CM85-101J 100 20000 BCDEF 6.8 3.6 1.3
CM85-111J 110 20000 BCODEF 7.5 3.9 1.5
CM85-121J 120 20000 BCDEF 7.5 4.3 1.6
CMm85-131) 130 20000 BCDEF 7. 4.3 1.8

N
o

0.1

QOO0 O0O0O0O0O0O0

[oR =)

Mc

A2
.15
.18
.20
.24
.27
.33
.39
.47
e

.62
.68

Cm85-621)
CmB85-681)
CMB5-751J
CmB5-821)
CM85-911)
Cm85-102)
Cm85-112)
Cm85-122)
CMm85-132)
CM85-152)

CM85-162)
Cm85-182)
CMB85-202}
CM85-222)
CM85-242)
CM85-272)
CM85-302)
CM85-332)
CM85-362)
CMB85-392)

Cm85-432)
Cm85-472)
CM85-512)
CMB85-562)
CMmB85-622)
CmB5-682)
CM85-752)
Cm85-822)
Cm85-912)
Cm85-103J

CMm85-113)
Cm85-123)
CM85-133)
CMm85-153)
CM85-163)
Cm85-183)
Cm85-203)
Cm85-223)
CmB5-243)
Cm85 273)

CM85-303)
CMm85-333)
CMB5-363)
CM85-393)
Cm85-433)
CM85-473)
CMm85-513)
CM85-563)
CMmB5-623)
CMm85-683)

CMm85-753)
CM85-823)
CM85-913)
Cm85-104)

620 20000 BCDEF 13 1
680 20000 BCDEF 13 1
750 20000 BCDEF 13 12
820 20000 BCDEF 15 12
910 20000 BCDEF 15 13
1000 20000 BCDEF 15 13
1100 20000 BCDEF 16 15
1200 15000 BCDEF 16 15
1300 15000 BCDEF 16 15
1500 15000 BCDEF 16 16
1600 15000 BCDEF 18 18 10
1800 15000 BCDEF 18 18 n
2000 15000 BCDEF 18 20 1"
2200 12000 BCDEF 20 20 12
2400 12000 BCDEF 20 22 13
2700 12000 BCDEF 20 22 13
3000 12000 BCDEF 20 24 13
3300 12000 BCDEF 22 24 15
3600 12000 BCDEF 22 24 15
3900 12000 BCDEF 22 27 16
4300 12000 BCDEF 22 27 16
4700 10000 BCDEF 22 27 18
5100 10000 BCDEF 24 30 18
5600 10000 BCDEF 24 33 20
6200 10000 BCDEF 24 33 20
6800 10000 BCDEF 24 33 20
7500 10000 BCDEF 24 36 22
8200 10000 BCDEF 24 36 22
9100 8000 BCDEF 24 39 24
10000 8000 BCDEF 24 39 24
11000 8000 BCDEF 24 39 27
12000 5000 BCDEF 24 43 27
13000 5000 BCDEF 24 43 27
15000 5000 BCDEF 24 43 27
16000 5000 BCDEF 24 47 30
18000 5000 BCDEF 24 47 30
20000 5000 BCDEF 24 47 30
22000 5000 BCDEF 24 47 30
24000 5000 BCDEF 24 51 33
27000 3000 BCDEF 24 51 33
30000 3000 BCDEF 24 51 33
33000 3000 BCDEF 24 51 33
36000 3000 BCDEF 24 51 36
39000 3000 BCDEF 24 51 36
43000 3000 BCDEF 24 51 36
47000 3000 BCDEF 24 51 36
51000 3000 BCDEF 24 51 36
56000 3000 BCDEF 24 51 36
62000 3000 BCDEF 24 51 39
68000 3000 BCDEF 24 51 39
75000 2000 BCDEF 24 51 39
82000 2000 BCDEF 24 51 39
91000 2000 BCDEF 24 51 39
100000 2000 BCDEF 24 51 39

00 000NN O

1 Complete type designation will include additional symbol as shown in sketch.
* Characteristics D, E, and F require 50 ( reduction in current rating.
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The cornerstone in Eimac’s existence has been their advanced elec-
tronic engineering. The development of the gas-free tube, pioncering
in the use of new materials, radical changes in existing tube design...
all these things are the results of their rescarch. During today’s accel-
lerated business situation Eimac enginceers have developed and put
to work many outstanding innovations. Number one on this list is
; the actual achievement of mass production of a product that hereto-
fore was hand-made in a scientific laboratory. Today the most interesting of the
other developments must be keptsecret bue the heads-up engineering is going for-
’/ ward apace. The ssrwices of this organization arc available only for war problems
o /4 now but will be offered to industry at large when peace comes. If you have a prob-
lem, the solution to which might involve vacuum tubes, write direct to factory.

EITEL-McCULLOUGH, INC. - SAN BRUNO, CALIFORNIA



# Progress conciously planned and pro-
duced by intelligently directed effort.

= Century Dictionary and Cyclopedia




RADIO-ELECTRONIC PRODUGTS DIRECTORY

The Radio Engineers’ & Purchasing Agents’ Guide to Essential Materials, Components, and Equipment

* Indicotes advertiser in this issve of Radio-Electronic Engineering

ANTENNAS, Mobile Whip &
Collopsible
Birnbae h Rudio Co., 145
N.Y

Newark, N. J
Hroome St

Hudson St

Hruch \m; Corp., 1.8,
.unhurn Flee. Co., 184
Y

(-ul\'ln \HL' ('urp Chicago, Tt
* Link, FOM 125 W, 17th St N. Y. €
(H ry\l: Pro (lll(' s, 4214 Highland Ave
ﬁl(udluln Labs., [nel, L. 1. City, N. Y.
#* Snyder \m: (‘0 U Noble & l).\rl(-n Stk
I'hlla
Q16 WL 34 N

Technical Applinnee Co
AR

Ward Produets Corp., 17 [ DR PO O

Cleveland, O

ANTENNAS, Transmitting

Blaw-Knox Co., Pittsburgh, Pa.
|('|I|Lh ‘lrmlurul mteel Coo, 17 Battery
PLONCY.
* Lingo 4( “Son, Juhn F.. Camden, N. J
Truseon Xteel Co., Youngstown, O
Wincharger Corp., Sloux Clty, lowa

BEADS, Insulating

American Lava Corp., Chattanooga,
Tenn.

Dunn, Ine., Struthers, 1321 Cherry,
*hila.. P

I'renton, N. J.
Chattanooga,

star Poreelain Co.,
Steward MM Co.,

BOLTS, NUTS & SCREWS, Machine

American Serew Co., Providence, R. 1
Bristol o, ‘Fhe Waterbury, Coun.
Central Nerew (o, 19 Shields Av.,
« hicago
Chandier Prods Corp
Cantinental Serew Co., New
Mass,
Corbin Serew Corp., New
tedernl Serew Prod Co., 224 W,
Nt., Chicago
Harger Co., T M,
cago
International Serew Co., Detroft
Lamson & slons Co., Cleveland, O,
Natlonul Serew & Mg, Co., Cleveland
New kEngland Screw C'o., Keene, N. 11
Ohlo Nut & Bolt Co,, Herea, Ohlo
Parker (‘o., Charles, Meriden, Conn.
Parker-Kalon Corp., 198 Varick, N, Y. O,
Pawtucket Screw Co., Pawtucket, R L
Progressive Mfg. Co., Torrington, Conn,
Republic Steel Corp., Cleveland, O,
Russell, Burdsall & \\ ard Bolt &
Co., Port Chester,
.\‘mvlll Mfg. Co., Wulerhury Conn.
Shakeproof, Ine., 2501 N. Keeler,
oo
Southington Hardware Mfi,
Southington, Conn.
Whitney Serew Corp., Nashua, N, H.

Tenn.

Cleveland. ©
Bedford,

ritain, Conn
) Huron

2604 Fleteher, Chi-

Nut

Chi-

Co., The,

BOOKS on Radio & Electronics

MaeMlllan Co., 60 Fifth Ave.. N. Y, (.
\I((-ra\\ Hill Book Co., 330 W, 42 St
o

l(mnu'l‘echnlcnl Pub. Co., 15 Astor PL,
Juhn ,o40d

Runul(l I’reﬂs( o, 156 K
Van Nostrand O o .
N .

Fourth

26 St NLYL 6
) Fourth Ave.,

Rl(ler Ave.,
Y.

\\'l‘l(‘.y & Sons, John, 440 Fourth Ave.,
NOY. O
CABLE, Coaxial
\mcrlcnn l’hennlk‘( orp.. 1830 3. 54 Av,

Chicag
Mmcomln Wire & Cable Cao

A\mlrow Co., Vietor J.. 363 15. 75 =t
Chicago

Belden \lh. Co., 4673 W. Van Buren,
Chicag

Boston Insulale(l Wire & Cable Co.,
toston

(nmnnmlmtlom Prods, Co., Jersey
City, N J

Corndsh Wire Co., 15 Park Row. N Y. O,

Daootittle Radio, Ine.. 7521 S, Loomis
Hlvd.,, Chicago
('uhlv Corp., 420 Lexington,

General
Y.

(-c-nerul lmulutc(l Wire Corp., H3 Park
Pl..

. ., Waseea, Minn,

.lulln%nn (
able O orp., Cambridge,

\Imnlex Wire A

CABLE, Coaxial, Solid Dielectric
American Phenolic Corp., 1830 =, 54
Ave., Chicato L
Federal Tel. & Radio Corp,, k. Newark,
.\‘llh[lle:‘ Wire & CableCorp., Cambridee,
Mass.

CABLE, Microphone, Speaker &

Battery
Alden Prods, Co,, Brockton, Mass
Anm‘umla \\'lre & Cable Co., 2a Broad-
way, N. Y.

Helden Mfg, o,
« hicago

Boston Insulated Wire &
Daorehester, Muiss.

Gavett Mfa. Co., Brookfeld, Mass

Ilnllyuk(' Wire & Cable Corp., Holyoke,
Mass,

1633 W. Van Buren,

Cable Co.,

CASTINGS, Die

Aluminum Co. of Ameriea, Pittshureh,
Py
Conn

iv.,

.

Amerlean Brass Co,,

Dow Chemical Co.,
Midland, Mich,

Watertry,
Dow metal

CERAMICS, Bushings, Washers,
Special Shapes

Akron Poreelain Co.,
American  Lava Corp.,
Tenn.

Centralab, Div.
Milwaukee, Wis
I lc(‘tmnk‘ Mechanies,

Akron, O,
€ hattanooga
of Globe-1"nfon Ine.,

Ine., Paterson,

G n l @ eramk\ & Steatite Corp., Kens-

bey,
lwl.xmlte Ine., Belleville, N. J.
Lapp Insulator ¢ l,eroy NOY.
Louthan Mfg. Co I h(‘rpoul O,
Star Poreelain Co Ircmon N.J.
Steward Mfg. Co,, Chattanooga,
Vietor Insulator Co., Vietor, N. Y.

Tenn

CHOKES, RF

Aladdin Radio Industries,
< hicago

Alden Prods. Co., Broekton, Mass,

Ameriean ¢ ommunlcuunm Corp.,
13'way, .

Barker & W ||ll‘un~<nn t ppor Darby, Pa

Coto=Coil Co, R. 1.

1-X Radio Prods. Co.
Chicago

(.eneral \\indlng o,
N. [

W ath,

306

.’. Milwaukee,
4200 W, 45 Nt
400 8
AW,

(-uthmun & Co.. BEdwin, . Peoria

Chicago

llnmn\mrlund MIg. Co. BRI o

Johnson Co., k.
Lectrohm, Ine..
Melssner Mg, ('
Miller C'o., J. W

., Waseca, Minn.
l(‘('ru 1.

Mt. Carmel, N1

Lo8 Angeles, Cal,
Muter Co., 12565 8. Michigan, Chicago
Natlonal Co., \Iulden NMass.

Ohmite Mfg. Co., 4R35 W Klournoy St

Chicago
Radex Corp., | Px l Iston Av., € hlcmgo
Chicopee, Nluss,

Rickles Co., |
Teleradio kng. (urp 484 Broomi

t

t

N.Y. €L
Triumph Mg, Co., 4017 W. Lake St
C'hlcago

CLIPS, Connector

Mueller Klectric CCo., (‘leveland, ).

CLIPS & MOUNTINGS, Fuse

Alden Prods. Co., Brockton, Mass,

Dante Elec. Mfg. Co., Bantam, Conn.

Ilsco Copper Tube & Prods.., Inc.,
Station M.. Cincinnati

Jefterson Klec. Co.. Bellwood, 111.

Jonea Howard B 300 Wabansia, Chi-

lmleluse Ine.. 4753 Ravenswood, Chi-

Patton \lac(:u)er( 0., Providence, R.1.

Sherman Mfg. . H.'R., Battle (‘reek.
Mich.

Stewart stamping Co.. 621 K. 216 St
Bronx, N. Y.

Zlerick Mfg. Co.. 383 Girard Ave.,

Bronx, N. Y. ¢,

CLOTH, Insulating

Acme Wire C'o,, New Haven, C'onn,

Brand & C'o.. Wm., i-4th Av., N, Y.

Endurette Corp. of Amer.,
N. J.

( lmwnml

Insulation Mfurs, Wash
filvd., Chicag:

irvington  Varn
trvineton, N. J

Miea Isulator Co,,

CONDENSERS, Fixed

Aerovox Corp.. New Bedford, Mass.

American  Condenser Corp., 2508 8

an, ¢ hieago

yCorp., 115 L Ihoru \' Y. (¢

Atlas Condenser l’rnulx Co., 218 West-
chester Av Wo

Automatic \\'Indlng ( 0., 1

Corp.. 255 W,

1 & Insulating Co.,

146 Variek, N. Y. ¢

Newark,

N
Hud Ra fin, Cle

Ine., and, (),

Cardwell ‘\If;: Corp., Allen D., Brook-
tyn, LY

Centralab, Milwaukee, Wis,

Condenser Corp. of America, South
“lalnfeld. N J

Condenser Prads. Co,, 1375 N, Branch,
€ hicaun

Cornell- lmlllllvr 1ee. Corp., 8. Plain-
fleld, N.J

Cosmic Radio Co., 699 1. 135th St
NOY ¢

( Henry L., W. Orange,

Towley & Coo,
N.J

Deutsebmann ‘Tube, Canton,

Mass
Dumont  Flee. Co.. 34

Clorp,

Hubert =t..

Fleetro-Motive Mz, Co.. Willimantie,
_Conn
e l{(v.lsmr( orp., krie. Pa
t & ‘o, Juhn K. 31238 N, Crawford,

o

Chiewro
Gieneral Radio Co., Cambridee, Mass
Girard-Hopkins, Oakland. ¢ alif
H

R. = Prods.. 5707 W. Lake =t
Chicago
Mincis Cond. Co.. 1160 Howe St Chi-
cago

Imluslrml Cond. 25 W. North
Av., Chicago

Inzuline ¢ orp. of America,
City, NL Y.

Johnson Co.. | Waseen, Minn,
hellogy \wlu-hh(l & Supply Co.
¢ leero, ¢ hieago
Mullory & Co.. PR
Miecamold Ihullo( orp
Muter Co. . Mlchigan,
Potter C'o., Sheridan Rd., N

Cago
ROCA Mg, Co,, Camden, N J.

Sangamo Klee Co.. Xpringtield. 111
Solar MIg. Corp., qumma ANTS

Sprague Speclaltles Co., N,

Corp., 17

Long Island

. 6650

Indianapolis, lml
Hrooklyn,

( hlcm.n
Chi-

[

Adams,

Mass.
T'eleradio Kngineering Corp., 484 Broome
st v. Y. O,

CONDENSERS, Gas-filled

Lapp Insulator Co., Ine., Leroy, N. Y

CONDENSERS, High-Voltage
Vacuum

Centralub, Milwaukee, Wis

* L Itel \IN ‘wilough, Ine.. San  Hruno,

Krie, Pa.
,Schenectady, N. Y.

t- l{edstur Corp.
ieneral Eleetric C'o.

*

CONDENSERS, Small Ceramic
Tubulor
Centralub; Div. of Globe-Unfon,
Mlilwuukee, Wis.
Erle Resistor Corp.,
CONDENSERS, Tubular Ceramic

Traosmitting
Aerovox Corp., New Bedford, Mass.

Inec.,

Erie. Pa

Cornell-Dubllier, 8. Plainield. N J
Camden. N. J

RCA Mig. Co., Inc.,
Sangamo Electrie ¢
\nl.nr M. Corp.. Ba
CONDENSERS, Variable Receiver
Tuning
Alden Prods. Co.,

Brocktou, Mass.

Additions This Month
27 NEW MANUFACTURERS' NAMES

This Directory is revised every month, so as to

assure engineers and purchasing agents of up-

to-date information. We shall be pleased to re-

ceive suggestions as fo company names which

should be added, and hard-to-find items which
should be listed in this Directory.

American Steel Pachage Co etiance
Objo

Barker & Willlany

H\ul Radio. Inc.
‘ml\ull MM, Corp.,
iyn, Y

Gene
N

rdmore. Pa
and, O
Allen D,

Hrook-

-ln.\:rurm-nl Flizabeth,

corp.,

N.J.
llnmn\mrlund Mg, Co, 424 W 334 =t
No (
Insuline Corp.of Amer., .. 1. City, N. Y.
Melssner Mfg. Co. Mt Carmel, I
AMillen Mg, < o. .\lnld('n \Iuw
Naticnal Co_. NMalden, .
Oak MO Co,, 1267
Chieago
Raddio C ondenser Co., Camden, N J
Rauland Corp., € hieago, 11,

CONDENSERS, Variable Trans-
mitter Tuning
Barker & Willinmson, Upper Darby, Pa
l\ud Radio, Clevelund, €
Cardweli Mfg. Caorp., Allen D,

124 W

( I\lm\vnn Ave.,

Frooklyn
BRI B

lnsullne( <.r|) of Amer., [..1. City, N. ¥
Juhnsen. B Wiaseea, Minn
Millen Mfi. Co.. James, Malden
* Natlonal Co.. Mulden, Mass
Radio Condenser ¢ o, ¢ amden, N.J

CONDENSERS, Variable Trimmer

Alden Prods Co., Brockton. Mass
American ~teel Package (o,
ance, )
Bud Rudlu

llummurluml Mfg. o,
g Do

AMuass

Dernl-

Ine., Clevelund, O

Cardwell Mfg. Corp., Allen, Brooklyn,
N. Y.
Centralab, Milwaukee, Wis,
Corp., Long Island

Fade Radlo & Ilec.
Cit

1y,
General Radio Co., Cambridge, Mass
(.ulhmun Inc.. F. L., 00 8. Peoria,

¢ hicag
llammurlun(l Mfg. Co., 124 W, 33 =t
Y

Long Island

Waseca, Minn
. R, Indianapolis,

lmullne( orp. of America,
City, N. Y

Johnson o, 5
Mallary & ('n., Ine.,

ind.

% Melssner Mfg, Co,, Mt. Carmel, 1L,
Mlllen Mg, Co., James, Malden, Mass.
Miller Co.. J. W Los Angeles, (nl
Muter Co., 1255 S. Milchikan Av.,

Chicago
+ Natlonal Co., Malden, Mass
Potter Co., 1050 Sherldan Rd.., N.
Chicago
Sickles (‘o
Solar Mfg.
Teleradio
N.Y. O

W., Chicopee, Muass
orp.. Bayonne, N_ J
FEng. Corp., 84 Hroome,

CONNECTORS, Cable

Aero Electrie Corp., Los \m.oleu Calif.

Alden Prods.. Brockton, Mass

Amer. Microphone (‘o
Av., Los Angeles

915 X, Western

Amer. Phenolle Corp., 1830 5, Hd4th St.,
Chicago

\merlcun Radio  Hardware Co., 476
B'way, [

Andrew, VictorJ., 6429 3. Lavergne Av N
( hlcnﬂu

Astatic Corp.. Youngstown, O

Atlas ﬂound ('nrp., 1442
RBrooklyn, N

Iilrnlmch Radio. 145
o Ya

RITTE
Hudson St

Rreeze \m: Corp., Newark, N. J.
Brush l)e\elopmﬂlt Co., ¢ leveluml
Bud Radio. Clevelund, Ohilo
‘apnon l< lec. Development,
boldt, Los Anzeles
by, Ine., Hugh .,

3209 Hum-

Philadelphia

ectro Voice Mg Co., South Bend,
indiana
l-‘runklln \Hl: Corp., 175 Varick St
Y,

General l(mlln( o,
Harwood Co., 747 N. Highiahd Ave.,
Lo Angeles
Insuline Corp. of Amer., L. 1. City, N Y
Jones., Howard H.. 2300 Wabansis,
Chicago
Mallory & Co., PR
Monowatt Electric
* Radlo City Products Co.,

Cambridge, Mass

Indinnapolis, Ind
. Providence, .1
127 W, 26 5t

r'efcén‘u: A\‘lm. Co.. Long Istand City,
N. Y.

CONTACT POINTS

Callite Tungsten Corp., Union City,
N.J
Inc., P. R, Indianapolis,

Mallory & Co..
Ind.

COUPLINGS, flexible
Cardwell Mg, Corp.,
Ilyn, N. Y.
Johnson Co., K. F., Waseca, Minn.
Millen Mg, Co.. James. Malden,
# National C'o.. Inc., Malden, Mass,

CRYSTAL GRINDING EQUIPMENT
Felker Mfy. Co., Torrance, Calif

Allen ., Brook-

Mass,

FM Radio-Electronics Engineering
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. it is not a 'figs‘h
drawing board or the future
dream of a designer. This fiew -

Jensen speech reproducer is

now on active duty with the
A

armed forces.

It is only one of the many .
newly developed Jensen
speech reproducers...products
of Jensen’s laboratories and

factory.

Jensen continues to make a
full line of sound reproducers
ot all types tor qualified users.

'enz)en — —
(

e avEkOE
RAMIE AVENUE, CHICAGO
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CRYSTALS, Quartz

Bauseh & Lomb Optieal Co., Rochester,
Oy

Billey Elec. (* u
Burnett, Wm. . San Dlego, Cal
Colling Iludlu( o .. Cedar Rapids, lown
C'rystal Research Labs., Hartford, Conn.
Electronic Research Corp., 800 WL
Washington Blvd..
¥ a\len\ll Engineering Co,

rie, Penna,

.37 Murray St

General I-,Ieﬂrlc( o.. Schenectady. N Y.

General Radlo Co.. Cambridge, Mass.

Harvey-Wells (‘nnununlcmlon.i. South-
bridge, Maxs.

Hipower C‘rystal Co,, 2035 W,
ton, Chleago

tunt & Sons, G. €., Carlisle, Pa.

Jeflerson, inc., Ray, Westport, 1. 1.,

Y

Palo Alto, Cal.
Plymouth, Ind.

Charles-

N.Y.
Kanr Engineering C'o.,
Meck Industries, John,
Miller, August North Bergen, N. J
Peterson Radio, Councltl Bluffs, Towa
Preclslnn Plezo Service, Baton Rouge,

Park Row,

l’reml(-r Crystal Labs,, 63
N. (%

RCA \Ifu Co., Camden,

Sclentific Radio
Md.

sStandard Plezo Co., Curlisle, Pa.

Valpey C'rystals, Holliston, Mass.

Zelss, Ine., Carl, 485 Fifth Av., N, Y. ¢

N.J.
Service, Hyattsville,

DIALS, Instrument

C'rowe Nameplate (‘o., 3701

wood Ave., Chicago
General Radio Co., Cambrudge, Mass,
Gits Molding Corp,, 4600 Huron St.,

Ravens-

Chicago
* Natlonal ¢ Ine., Malden, Mass,
Rogan Rr 2008 M. Michigan Ave,,
Chicago

DISCS, Recording

Advance Recording Products Co.,
Island Clty, N. Y.
Allled Recording Products Co.,
Istamet City, N. Y
1800

Audln I)evlm Inc.,

ledernl Ren)rder Co., l-‘lkhart Ind.

Gould-Moody Cao., 395 B®

Presto Remrdlnu Corp., 242 w B5 Rt
8

. Long
Long

R'way,

N.
RCA Mg Co.,

FASTENERS, Separable
(nmloc Fastener (o.. 420 Lexington
Ave., N. Y. C.

Camden, N. J.

Rhnkeprm;l Inc 2501 N. Keeler Ave.,
Chlcago
FELT
Amerl(‘un Felt Co., Inc., Glenville,

Wmtern Felt Works, 4031 Ogden Ave.,
Chieago
FIBRE, Vulcanized
Rr-ndylwlne Fibre Prods. Co., Wilming-
ton
(& onunental Diasmond Fibre Co., New-
lnnulnllon \Irum Corp., 565 W. Wash,

Blvd., Chicag
Miea lmulamr (‘n.. 196 Varick, N. Y. ("
Nat'l Vuleanized Fibre (Co., Wilimington,

Del.
Taylor Fibre (‘'o., Norristown, Pa

Wilmington Fibre Speclalty (‘o., Wil-
mington, Del.
FILTERS, Electrical Noise
Avia Preduets Co., 737 N. Highland
Ave., L.os Angeles
Mallory & Co., [nc., P. R., [ndlanapolis,

nd.
Tobe Deutschmann Corp., Canton, Mass,

FINISHES, Metal

Alrose Chemleal o, Providence, R. 1.
Aluminum o, of America, Pittsburgh,
>

Corp.. 75 Varick,

Hilo \'arnhh corp.. nnmklyn. N. Y
Maas & Waldsteln (o, Newark, N. J
New Wrinkle, tne., Dayton, O,

FREQUENCY METERS

 Browning Labs., Ine., Winchester, NMass.,
General Radlo Co,, Cambridge, Mass,
Lavole Laboratories, Long Branch, N J.
# Link, . M., I2h W17 St N Y.
\!eaaun-nu-nh (urpurmlun
J

a
Ault &  Wiborg
N. Y.

Ihumton

FREQUENCY STANDARDS,
Primary
General Radlo Co.,

FREQUENCY STANDARDS, Quartz
Secondary
Millen Mtg. Co.,

FUSES, Enclosed
Dante Elec. Mfg. Co., Bantam, Conn,
Jefferson Elec. Co.. Bellwood, 111,
Littlefuse. Ine.. 4753 Ravenswood Av.,
Chicago
GEARS & PINIONS, Metal

Contlnental-Dlamond Fibre ‘o, New-
Medin,

Cambridge, Mass,

ine., Mualden, Mass.

ark, Del.
Gear Specinlties,
Chiecago

Inc., 2650 W,

IPerkins Machine & Gear Co., Spring-
tleld, Mass.

Thompson Cloek Co., H, €, Bristol,
Conn.

GEARS & PINIONS, Non-Metallic

Brundywine Fibre Prods. Co., Wilming-
ton. Del.
Formica Insulation Co.
Gear Speclalties, Inc.,
Chieago
* General Eleetric Co.,
Mica Insulator Co,,
N.Y. ¢

. Clueinnati, O,
265) W, Medill,

Plttsfield, Mass,
196 Varlek st.,

Nutlonal Vuleanized Wwii-
mington, Del,

Perkins Machine & Gear (‘o., Spring-
fleld, Mass.

Richardson Co,,

Nynthane (‘orp.. Ouks, Pa.

Taylor Fibre Co.. Norristown, Pa.

Wilmington Fibre Speelalty Co..
mington, Del,

GENERATORS, Gas Engine Driven
Kato Engineering ('o., Mankato, Minn.
Pioneer Gen-E-Motor 41 W. Dickens

Ave., Chicago, 111,

GENERATORS, Hand Driven

C'arter Motor Co., 1608 Milwaukee,
Chicago

Fibre Co.,

Melrose B'ark, Chicago

Wi

GENERATORS, Standard Signal

Boonton Radio Corp.. Boonton, N. J.
Ferris Instrument Co., Boonton, N, J.
(ieneral Radio Co,, ('ambrld;e, Mass,
Measurements (‘orp.. Boonton, N. J.

GENERATORS, Wind-Driven,
Aircraft

General Armature C'orp., Lock Haven,
Pa.

HEADPHONES

B3rush Development (‘o., Cleveland, O,
(unu Tel. & Eleetrle (‘o,. Meriden,

(&S
( arrler \Ilcrophnne(‘o Inglewood, € x;l

Cannon (¢ ringwater, N.
clarron \Iru Co.. . 415 8. Aberdeen,
Chlicago

Chicago Tel. Supply (o., iKlkhart, Ind.

Connecticut Tel. & Elec. C'o., Meriden,
Conn,

ICIe('.Jludus(rles Mfg. Co., Red Bank,
N

Kellogg Switchboard & Supply Co., 6650
R, Cleero Av., Chicago
Murdock Mig. (0. )elrwu. Mans.

‘I'elephonies Corp. (ALY Nt NLY.CL
Trimm Radio \Hu Co. I..(l W. Ber-

teau, Chicagc
Inglewood,

Universal .\llvruphune Co.,
Cal.

HORNS, Outdoor

Graybar E Iee‘! Co., Lexington Ave. at
St .

Jenseu Radlo \Hg Co., 6601 3, LLaramie
Ave.. Chicago

Operadio Mfg. Co., St. ( hnrlm .

Oxford T artak Radio ¢ orp., 315 W, Van
Buren St., Chicago

Racon Klectric Co., 52 1. 195t N. Y. (.

RCA Mg, Co., Camden, N. J.

University Lahumtorles 225 varick
Sty

INSTRUMENTS, Radio Laboratory

Ballantine Laboratories, Inc.. Boonton,
N.J.

General Radio Co., Cambridge, Mass,

Hewlett Packard Co., Palo Alto, Callf.

Measurements ( urpnrmlon Ihmmnn

INSULATORS: Ceoramic Stand-off,

Lead-in, Rod Types

American Lava Corp., Chattanooga,
‘I'enn,

Corning (:lass Works, Corning, N
Klectronic Mechanics, Ine., Clifton,
Isolantite, Tnc., Belleville. >
Johnson Co., K, F., Waseca, ‘Minn.

Lapp Insulator C 0., Inc., Lemy, N. Y
Locke Insulator Co., Ilnltlmore
Millen Mfg. Co., Malden, Mass,
National C'o., Inc., Malden, Mass.

IRON CORES, Powdered

Crowley & (o,, Henry L., West Orange,
N.J

won Elec. Co., Pittsburkh, Pa
Mullory & Co., P. R., Indianapolis, Ind,
stackpole (‘arbon Co., St, Marys, Pa.

W (Nu-rn Eleetric (‘o., 195 Broadway,

Y. .
\‘”M)H( 0., H. A,, Newark, N. J.

IRONS, Soldering

1217 Wash-
6110 Cass

1eep River,

Acme Electric Heating Co.,
Ington 8t Boston

Amer. Klectrical Heater ('o.,
Ave., Detroit

klectrie Soldering Iron C'o.,
Conn,

General Electric Co., Schenestady, N. Y.

Hexacon EKlectric ("o., Roselle Park,
N. J.

Viasco Eleetrical Mfg. Co., 4116 Avalon
Bivd., Los Angeles

Vulean Eleetric Cto., Lynn, Mass.

JACKS, Telephone

Alden Prods. C'o., Brockton, Mass.

# General Elec. Co.,

Amer. Molded Prods.
Honore 8t., Chicago

Chieago Tel. Suppl) C'o., Elkhart, Ind

(.uardlnn Klec. Mg, Co., 1627 W, Wal-

. Chicago

ln.-mllne t orp. of Amer.,
City, N, Y.

Johnson, K, F., Was

Jones, Howard 1.,
Chicago

Mallory & Co., Inc., P. K.,
Ind.

Mangold Radio Pts. & Stamping Co.,
6:300 Shelbourne St., Philadelphia

.\l:l>,hh-d Insulation Co.. Germantown,
1

KEYS, Telegraph

Co,, 1753 N.

Long Istand

aseca, Minn
2300 W uhumlu Ave

Indianapaolis,

Amer. Radlo llurdvmre Co., Ine., 176
Broadway, o (1%

Hll{lll(;ll & ¢ n J. ll,. 215 Fulton St

\luusnmn Inc., Donald P, 6133 N.

Northwest 1y., Chicago
Rignal Eleetric” Mfg. Co.. Menominee,

oh
IPI(‘I)lmnl('a( orp., 350 W3St N Y. L
KNOBS, Radio & Instrument

Alden Prods. Co., Brockton, Mass.

American Insulator Corp., New
dom, Pu.

« hluu..n Molded l’rmls Corp., 1025 N.
Kolmar, Chicag

Free-

( ‘ambridge, Mass.

Gits Maolding Corp., 4600 lluron Nt
Chicago

Imperial Molded Prods. Corp.,
Harrison, Chicago

Kurtz Kasch, Ince., Dayton,

Mallory & Co., Inc PR,
Ing

Millen Mfg. Co., James, Malden,

Nat'l Co., Tne., Malden, Mass.

129 w. 2

Radlo City Produets ‘o,
Y
2001 =, Michigan, Chieago

2021 W

ImMunn[mlh

Mass.

»

6 st
lh;gim I‘!ru‘s‘.

LABELS, Removable

Avery Adhesives, 451 3rd =t., Los An-

LABELS, Stick-to-Metal

fiver Ready Label Corp.. k. 2ith St
N.oY. ¢

LABORATORIES, Electronic

Research

« Browning Labs_, Inc., Winchester, Mass

LUGS, Soldering

Hurndy l'\m.lneerhm Co., 458 K. 133rd
st

4 Inch ‘\ln: Corp., W.
Chicago

Dante Flec. Mfi. Co.. Bantam, Conn.

Idea! Commutator Dresser (‘o., Nyru-
more, Ill.

11sco Copper Tube & Prods.,
tion M, Cincinnati

Krueger & Hudepohl, Third & Vine,

17 Virginia Av.,

Van Buren st

Inc., Sta-

Cinelnnatl, O.
Patton-MacGuyer Co.,

Providence, R. 1
Sherman Mg ¢
Thomas & Hetts ¢
Zierick Mfg. Co.,

Bronx, N, Y. €

LUGS, Solderless
Afreraft Marine Prod..

Hattle Creek, Nich,
. Elzabeth,
5 Girard

Ine., Klzabeth,

nu.rml_\' kg, Co., 107 Eastern Blvd.,
NoY. O

MACHINES, Impregnating
Stokes Machine Co., F. J., Phila., I’s

MACHINES, Numbering

Altair \lnchinen Corp., 55 VanbDam.
N. Y.

\umherull Stamp & Tool Co., Huguenot
Y

Park, Staten Ixland, N.

MACHINES, Riveting

Chicago Rivet & Machine C'o.. Heil-
wood, Hlinols
« Wiedeman Machine Co., Phila., Pa.

MACHINES, Screwdriving
Detroit Power Screwdriver (o,
Mich.
Stanley Tool Div. of the Stanley Works,
New Nritaln, Conn,

MAGNETS, Permanent

Nchenectady, N. Y
Thomas & Rkinner Steel Prod. Co., Indi-
anapolls, Ind

Detroit,

MARKERS, Wire Identification

Hrand & Co., Wm,,

METAL, Thermostatic

Baker & C'o., 113 Astor, Newark,
C. 8. Brainin Co_, 20 VanDam, N
( allltg Tungsten Corp., Union

Chace C'o., W. M., Detroit, Mich
Metals & (()ntrulh Corp., Attlehoro,

Mass,
Wilkon Co.. H. A,
Newarh, N.J
METERS, Ammeters, Voltmeters,
Small Panel

Cambridee Inst. o,
Terminal, N. (O

276 4th Ave.. N.

City,

105 Chestnut,

Grand Central

De Jur-Amseo Corp.
* General Eleetrie Co., Bridgeport, Conn.
Hickok Elee. Inst. Co., Cleveland, O.
Hoyt Elee. Inst \\orkq Roston, Mass.
Readrite Meter Works. Bluffton, ¢,
Roller-smith Co., Bethlehem, Pa.
* Simpson  Elee, ('n.. S2I8 W, Kinzie,
Chicaro
T'riplett Flec. lnst. Co.,
Westinghouse Elee. & )
burgh, Pa.
Weston Elee. Inst. Corp.,
Wheelco Inst. Co, 817 W,
Chicago

METERS, @

Boonton Radio Corp.,

Shelton, Conn,

Hlufton, ¢,
. Co., K, Pitts-

Newsark, N. J.
Harrison St.,

Ioonton, D

METERS, Vacuum Tube Volt

Iin{!nntlne Laboratories, Ine., Boonton,
Ferris Instrument Corp.. Boonton, N, J.

General Radio o, Cambridge. Masy,
Hewlett-Packard (o., Palo Alto, Calif.
Measurements Corp., Boonton, N. J.

* Radio City Products Co,, 127 W, 26 St
NOY. O
METERS, Vibrating Reed
Biddle. James (i, 1211 Arch St., Phila-
delphia
‘Criplett Elee. Inst. ('o., Bluffton, O,
MICA

Wm., 276 Fourth Av,,

H W, Wash.

I!ru'ml & Co,

ln.;su'lun'nn‘.\”xrs. Corp.,
Blvd., Chicago

Macallen Co., Boston, Mass.
\llsu Ylnsulntur Corp., 196 Variek,
New England  Miea Co., Waltham,

Muass,
I(lclmrdsuu Co., Melrose Park, Chicnzo

MICROPHONES

Amer. Microphone o,
Av., Los Angeles

Amperite Co., 561 B'way, N, Y. (

Astatie Corp., Youngstown, O,

Brush Development Co., Cleveland, O,

Carrier Microphone Co,, Inglewood, C'al.

Klect. Industries Mfy. Co., Red Bank,

1015 Western

Electro Volce Mfy. Co., South Hend,
nd.

Kellogg sSwitechboard & Supply Co.,
6650 8. Cicero, ¢ hll‘m.'n

I(u(llu .\peukon Ine.,
“hieago
l’hllmnre M. Co.
N. Y.

221 k. Cullerton,
. 113 Unlvensity 1L,
l’ernmllu‘( Corp., 4016 W
Chicago
Rowe Industries, Inc., Toledo, O.
Shure Bros., 2 Huron 8t., Chicago
’I‘elgm‘lpnlm Corp., 35) W, 31 =t

Grand Av.,

Cedar Rapids
[ nl\erxul Aieraphone
al

In.
Inglewood,

MONITORS, Frequency

neral Eleetrie (e chenectady, N. Y
General Radio Co., Cumbridge, Mass,
RCA Mfg. Co., N

Camden, N
MOTOR-GENERATORS, Dynamo-
tors, Rotary Converters

Alliance Mfi. Co., Alllance, O,
Air-Way Mfg. Co,, ‘T'oledo, O,
Bendix. Red Bunk, N. J.
Black & Decker Mfg. ¢o.
Bodine Elee. Co., 2. n..' W,
Carter Motor Co.
Chicago
Clements Mfg, Co., Chicago, 11,
Continental Eleetrie Co., Newark, N. J
Delco Appliance, Rochester, N, Y
Diehl Mfy. Co., Eliznbethport, N. .}
Dormeyer ¢'o., Chicago, o
Eeltpse Aviation, Bendix, N. J.
Elcor, Ine., 1060 W \dmm Chicaga
Klectric Motors ( . Raclne, Win.
klectric Specinlty € uA, Stamford, Conn
Flectrolux ¢'orp., Old Greenwich, Conn
Fureka Vacuum Cleaner, Detroit, Mich
(:el)neml Armature Corp., Lock Haven,

. Towson, Md.
“Ohlo, Chicago
1608 Milwaukee.

»

chenectady. Y.
\Innrm-

a.
General Flectric Co,,
Jannette Mfu., Co.,

Chleago
Knapp-Monareh, St
Leland Eleetrie o,
Ohlo_Electric Co.,

»

l,nulr. Mo,

O,
rinity Pl

Ploneer Gen-li-Motor, 5541 W, Dickens
Av., Chicago

Redmond o, AL G, Owosso,

Russell Co., Chicago, 11,

Webster ('o., Chicago, I,

Westinghouse Fleet. N, Co.,

Wincharger Corp., Sloux City,

MOUNTINGS, Shock Absorbing

Lord Mfg. Co., Frie, Pa.
l’lerce-l(ohorh Co. ln-nmu. J
e l(nhhor Co.. 1230760

MYCALEX

* General Electric Co.,
Myealex Corp. of Amer..

Mich.

Limu, O
lowa

Ave .

Sehenectady. N Y.
Clifton. N. ).

NICKEL, Sheet, Rod, Tubes

Fagle Metals Ca., Seattle,

Wash,
Pacitic Metals Co., Ltd., San Francisco,

Calif.
\leel \nlm Corp . Jefferson =t.,
hicag
1R ull \lel.nl & Supply CoJ Mo A tanta,

CHN
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SPOT NEWS

(CONTINUED FROM PAGE 14)

“E” Award: 'T'o F. M. Link.in recognition of
their accomplishments in engineering and
manufacture of FM communications and
other special equipment for the varions
branches of the U, 8. Army and Navy,
and for the allied governments.

Harry Boyd Brown: P’redicts that television,
as one of the greatest of all post-war in-
dustries, will easily reach a volume of
$1,000,000,000 a year, Phileco Corporation
has consistently asserted the greatest con-
fidence in the future of television for home
entertainment.

Substitute for Decals: Since a limitation was
put on the use of decalcomanias by WPR,
self-adhesive stickers have been found to
be a successful substitute for labels and
notices to be applied on metal, glass,
plastic, or painted surfaces. Deliveries are
faster, too. These stickers are manufac-
tured by Avery Adhesives, Los Angeles.

Purchase Priority Plan: RC A has announced
a post-war purchase plan under which
theatre owners attain preferred positions
on a “priority purchase ™ list for new and
replacement equipment when production
is resnmed. By weekly or monthly de-
posits, the theatre owner can build up an
interest-bearing reserve for his estimated
post-war needs. It appears that this plan
could well he extended to broadeast
stations, too.

Second Plant: Opened by Clarostat Mig.
Company. Brooklyn, N. Y., to be de-
voted exelusively to assembling parts and
windings fabricated in plant No. 1. Ex-
ceutive and engineering offices will con-
tinue at 2835 North 6th Street.

WIM: The Milwaukee Journal's 1M
transmitter schedule has been shifted
from 10 A, to 10 Py, to noon to mid-
night, in response to the requests of
cvening listeners,

Frequency Classifications: "I'he 1CC
classified the useful radio speetrum into
7 bands:

has re-

10 ke to 30 ke Very Low (VLF)
Abhove 30 ke, to 300 ke Tow LF
300 ke, to 3 e Mediun MF
3 el to 30 e High HE

30 me, to 300 me. Very High (VHEF
300 e, to 3000 me. Uleea High (UHEF
3000 e te 30000 e Saper High (SHEF

Thread-Cufting Screws: T'o enable engineers
and production managers to test the ad-
vantages of thread-culling serews, Shake-
proof, Ine.. 2501 N. Keeler Avenue,
Chicago, is offering a demonstration kit of
samples which will be sent upon request,

Surprising: .\ lengthy interview with Major

Armstrong, published in the New Yorl

Times recently, did not contain a sirgle
(CONTINUED ON PAGE 41)
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SEND FOR
YOURS..

Now!

OVER 10,000
WARTIME ITEMS

Condensers  Switches Rectifiers
Relays Resistors Sockets
Tubes Rheostats Wire

Test Equip. Public Address Generators
Transformers  Coils Receivers
Photo Cells  Tools Speakers

ALLIED RADIO

SAVE TIME. ..SPEED DELIVERY

Get this latest Allied Buying
Guide for everything in Elec-
tronics and Radio. Procure all
your needs from this ONE cen-
tral source. Our large complete
stocks of over 10,000 items as-
sure you of prompt attention and
quick delivery. Our staffis trained
to help you with your problems
oo . Write, wire or phone Hiymar-
ket 6800, today!

NEW. .. ALLiED'S RADIO
DATA HANDBOOK e

Mostessential formulas, charts, ,,"‘m ':,',
G »q, A

tables, standards and technical

data on radio and

€lectronics.cececncess 25"
ALLIED RADIO CORP.

833 W. Jackson Blvd.
Dept. 46-C-3

.""N.

Chicago

NOW READY!

4tH BOUND VOLUME

(May 1942 —Nov.1942)

RADIO-ELECTRONIC
ENGINEERING & DESIGN

BOUND IN THREE-QUARTER PIGSKIN,
MATCHING THE THREE PREVIOUS
BOULNC VOLUMES.

THE FINE QUALITY OF THE LEATHER
AND THE BEAUTIFUL WORKMANSHIP
ARE EQUAL TO THAT OF SPECIAL-
EDITION VOLUMES AT TWICE THE
PRICE. BOUND VOLUMES OF R.EE.
ARE INTENDED TO PRESERVE THE
IMPORTANT DATA THEY CONTAIN
FOR REFERENCE USE IN PATENT AND
ENGHINEERING LIBRARIES AND PRIVATE
COLLECTIONS.

PRICE $5.00 52,25 for
FM COMPANY

Publishers of
RADIO-ELECTRONIC ENGINEERING

21 East 37th St., New York City

(/‘ PN
P : 4

EXTENDED RANGE
SIGNAL SHIFTER!

With Meissner's newly devel-
oped general corerage series
olug-in coils...cover frequen-
cles from 1000 ke. 1o 165300 ke.
MEISSNER SIGNAL SHIFTER per-
mits instant frequency change in any given
band . . . right from the operating posi-
tion. Your crystal procurement problems
are solved when you install a Meissner
Signal Shifter! . . . provides continuous
coverage of a Irequcncy range from 1000
ke, to 16500 kc. without any sacrifice in
stability...NO CRYSTALS REQUIRED!
The Meissner Signal Shifter is a vari-
able fuquency exciter of exceptional sta-
bility . . . may be used alone as an auxil- /
iary or 'Short-Haul’" C-W transmitter, 4
All tuned circuits are gang-controlled by Y,
a high quality precision vernier dial. )

w : E : . ;;j

)
MT. CARMEL, nLLINOIS (/7

0 “‘PRECISION-BUILT PRODUCTS"' ‘5.‘
7 Vs o /77
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w mtohem{ \h-ml Prod. Co., 303 W. 10th

Willlams und Co.. Ine., Pittsburgh, Pa.

NUTS, Self-locking

Boots Alreraft Nut Corp., New Canaan,
Conn.
Elastie Stop Nut Corp., Union, N, J.
Palnut Co., Ine., lr\inmnn N. J.
S!a)n(lurll Pressed Steel Co..Jenkintown,
.

OSCILLOSCOPES, Cathode Ray

Du Mont Lnl‘;nrutorlm Inc., Allen 13,

Passa
Cieneral

chenectady. N .Y,
tienera! Radlo Co., Cambridge. Mass,

Millen Mt Co., Malden, Mass.
RCA Mfg. Co., Ine., Camden, N. J.

OVENS, Industrial & Laboratoery
* Cieneral Elee. Co., Schenertady, N. Y
‘rent Co., Harold ., I’hiladelphia

PILOT LIGHTS

Alden Prods, Co Broekton, Mass
Amer. Radio Hardware ¢'o., Inc.. 467
3w N.Y.o«¢

k of Ameriea, 9 West,
3 Fo U5
Drake Mfg. Co.. 1713 W. Hubbard,
Chicugo
General Control Co.. Cambridge, Mass.
General Klee. (‘o.. Lamp Dept., Nelu
Specialty l)lv.. Hoboken, N, J
CGothard Mifg. Co., Springtield. 11
Herzog Miniature Lamp Works, 12 19
k v Long Island City, N Y.
ML R Morristown. NLJ
Mallory & Co., I, R.. Tndianapotis. Ind
Rothard Mfiz. Co., N, 9th) Ave., spring-
fiela, 111,
Slg\l}nl\»lm.lk':uor Corp.. 1H} Cedar St.,

»*

Sylvania Elec. Prod. Co., Fmporium, ’a

PHOSPHOR BRONZE

American Hry
Runting Hry
Driver-1arris

= Co.. Waterbury, Conn

Bronze Co.,’l o, 0,

‘0., Harrison, 5

PPhosphor Bronze Smelting Co.. Phila-
delphlu

U LT RA s E N s lT l v E Iu'\or{- Copper & Rrass, D30 Purk Av,,
«

Seymour \Ifg Co., Sfeymour, Conn,

MULTITESTER PLASTICS, Extruded
20,000 OHMS PER voLT I"Q"“\A (”‘ WL, 276 Fourth Ave..

Extruded Plasties, Inc., Norwalk, (onn
Irvington  Varnish &  Insulator Co.,
J

The R.C.P. Model 461 Ultra Sensitive Multitester frviston. .
provides a wide range of measurements and fea- P":::'i’ﬂi:::: '(°f N:,',','e\,::;':s\.l
tures required for general laboratory purposes. It NV o o

is also ideally suited for field and shop measure- PLASTICS, Injection Meolded
ments on military, naval and Radar equipment. T o Letana iy, Uy e
Sensitivity of 20,000 ohms per volt on all D.C. PLASTICS, Laminated or Molded
measurements results in negligible loading of deli- Acadia Syuthetie Prods. 4031 Ogden
cate circuits. Wide scale, 4%:" rectangular meter AR (R Ui (o, afings,

N ) | Ameriean « .\:3||=|!|1i(l Ca., 31 Roekeleller
used, with a movement of 50 microamperes. Read- LBl

] 1 N b m d 0 ‘x;“":'.l.“{nhu ator Corp., New Free-
Ings as O\?’ as mlcroampere can be ade o 4\nllrrl('nn A}I_lolhlml Prods. Co., 1753 N.
the IOO mxcroampere Scale' \uh'l.l:'l::rl't'utl:nlld\u:.rb Auburn, N. Y

eia . Burher-Colman Co, Roehford, 111
A.C. voltmeter sensitivity 1s 1,000 ohms per volt. Mr‘lnnl\l\\i';wll llhrl- l'rm'l): (:.( Wilming-
. hd ton, el
Meter movement is 2% accurate. Shunts and | atatin Comp 1 bark Av. XY Co
i . . . elanese Celluloid Corp 0 adisor
matched pair metallized voltage multipliers accu- Ny ; oo ". '\”
UKo olded Prods orp., 1024 N
rate to within 1%. A suppressor type copper oxide Kalmar. Chicagy
Continental-Diamond Fibre Co., New-
rectifier is used. arh, Del.
Dow Chem Midland, Mieh
RANGES: Durez Plasti ¢ Chemleals, e, N
Tonawanda, N Y
D.C. voltmeter: 0-2.5-10-50-250-1,000-5,000 volts. Eatruded Plasties, Ine.. Norwalk, Conn
A.C. voltmeter: 0-2.5-10-50-250-1,000-5,000 volfs. i et s Pt et
Output voltmeter: 0-2.5-10-50-250-1,000-5,000 volts, ,Pltrstield, Mass.
. . General Tndustries Co., Ly ria, O
D.C. microammeter:  0-100 microamps. Gits l.\lnl(llnu Carp., #4600 Huron =t
e . i ¢hica
D.C. milliammeter:  0-10-100-500 milliamps. Lmperitt Molded Prods. Co.. 2021 W
Ohmmeter: 0-1,000-100 000 ohms; 10 megohms. . Illurrlr.in oo .
db meter: minus 10 to plus 55. et on. ¢ llu‘l‘:umrml~ o
" Kurz-k as Ine l). 1 o,
Over all dimensions of the model 461 are 7" x 5% x 3". \\l.lu-lwll\(-?n(l Tonton Mas
Atiea Dieulator Coe.. 196 Variek, N. Y.
Complete with self-contained battery supply and $ 450 \lnlll'\:ﬂ:(lll Ill“emlc.nl ('n.. ‘[)I‘lll”ll(‘l(l
convenien! leather handie . . . net.................... Mass :
| B . Nationa! Vuleanized Fibre Co.. Wil-
Oher instruments in the cumplete line cof R.C.P. elec- L g -

. . . - N0 I} bl H 3
tronic and electrical instrumenty described in Catalog ‘Boston. Mass. et e
No. 126. If you bave an wvusual test problem — either ~ ‘,;ﬁ}:;{";;"‘"‘\",’.‘,:,,,'l',,‘.,}'("f,‘""’ gooNad
for production or laboratory work—oaour engiiecrs will be - Sa e atn. 1 pa—
happy to cooperate in finding the most efficient solution. |:1:L'I.|“r:-d\l‘;:"ln~ D MRHRGE LS CAILEAD

Chicago
I(o!nn & Haas Co., l’hll:ulrlplllu

RADIO CITY PRODUCTS COMPANY, INC. i i fo v o

\urpr(-nnm Elec. Ins. (o, 13oston
127 WEST 26th ST. NEW YORK CITY synthane Corn.. Ouks. Py
ylor Fibre Co.. Norristown, Pa
Westinghouse Elee. & Mg, Co.. |
Pittsburgh. Pa
Wilmington Fibre Speclalty Co., Wil-
mington, Del,

MANUFACTURERS OF PRECISION ELECTRONIC LIMIT BRIDGES — VACUUM

TUBE VOLTMETERS — VOLT-OHM. MILLIAMMETERS — SIGNAL GENERATORS p
— ANALYZER UNITS - TUBE TESTERS ~ MULTI TESTERS — OSCILLO "(Als"cs T"’"l’”"""' )
SCOPES — AND SPECIAL INSTRUMENTS BUILT TO SPECIFICATIONS G ST QR UND afkdiEm

:lu Pont de Nemours & Co., . L, Arling-
on, N. J.

I‘rlmlohl( orp., 93 Mercer S Y ;
Rohm & Hans Co.. W 1L~hlm.'lun \(],
Philadelphia

PLATING, Metal on Molded Parts
Metaplast Corp., 205 W 195t N Y. ¢

PLUGS (Banana), Spring Type

Hirnbaelh Radio Co., 145 Hudson St
N.Y. ¢

Lnstman Kodak ¢o.. Roehester, N. Y

PLUGS & JACKS, Spring Type

by, Ine.. Hugh H., Philadelphin, Pa.
Mallory & Co., Ine., P. R., Indlanapalls,

nd.
V"einite Co.. Newtonville, Mass

PLUGS, Telephone Type

Alden Prods. Co., Brockton, Ma

American Molded Prods. Co., 1753 N.
tlonore, Chieago

Chicago | Jupply Co.. Elkhart, Ind

Guardian N, Co., 1627 W
Walnut, Chieago

lmullne (nrn of Amer., Long Islund

City,

Jnhmun( o, K. K., Waseea, Minn

Jones, Howard H., 2300 Wabansin Av,,
Chleago

Mallory & Co.. Inc., P R.. Indianapolis,
ind

PLYWOOD, Metal Faced

Haskelite M{g. Corp.. 208 W. Washlng-
ton St Chieago

PRESSES, PLASTIC MOLDING

Kux Machine Co.. 3930 W, Harrison,
Chicago

PRESSES, Stamping

Stokes Machine (o, 1. J., Philadelphia
Watson-Stillman  Corp., The, Roselle
Park, N. J.
* W le«lemnn Muchine Co., Phila., Pa

RECTIFIERS, Current

Henwood Linze Co., St Louls, Mo,

Continental Elec. Co.. 903 NMerchandise
Mart, Chicago

Kleetronies Labs.. Indianapolis, Ind.

Fansteel Metallurgical Corp.. N. Chi-
cago, 1

* Ceneral Electric Co.. Bridgeport, Conn

International T'el. & ‘Radio Mg, Corp.,
15, Newark, N. J.

Mallory & Co.. PR, Indianapolis, Tnd.

Nothelfer Winding Labs.. Trenton. N.J

United Cinephone Corp., ‘Torrington,
<'onn. .

Westinghouse Flee. & Mfg. Co, F.
Pittsburgh. Pa

3

RECTIFIERS Instrument & Relay

selentum Corp. of Amer.. 1800 W. Pleo
Blvd.. Los Angeles

REGULATORS, Temperature

Alen-Bradley Co.. Milwaukee, \\'.l.vx
Dunn, Ine., \Irutlmrﬂ 1321 Cherry

Fenwal Ine.. \~I|l.m(l Muss.
t(-(-nvr‘lllll-vtrl(' ‘0., Schenectady. N. Y.
Mereold Corp.. 4217 Belmont, Chicago
Miuneapolis-iloneywell RRegulator, Min-
neapolis, Minn
spencer  Thermostat o Attleboro
Mass

REGULATORS, Voltage

Acme Elee & Mfe Co L ( uba. \ A)
Amperite o 61 Hroadway. )
Ferranti Blee.. Ine.. 30 I(o( kl‘fl‘"l'l'
Plaza, N Y. ¢F .
» General Ilee. Co  Schenectady, N. Y
1E-H Elee Co.. Philadeiphia
Soln Lleetrie Co., 2525 Clybourn Av
Chieago R
% United Transformer Corp . 150 Varick
N.oY ¢

=t

RELAYS, Small Switching
Allied Control Co.Ine 23 Fulton =t
A

N.oYL
N. Knox

vmperite Co., a6 Broadw

=M Laboratories, [ne., K
wve. Chicago )

Guardian Fleetrie. W, Walnut ~t.. Chi
cago

Potter & Brumiicld Co_ Prineeton, Ind.

Siema  Instruments, Ine., 76 reeport
=t Boston, Mass .

struthers Dunn, Ine., 1326 Cherry St
Philadelphia

Ward Leonard Flee. Co.o Mt Vernon,
N.Y

RELAYS, Small Telephone Type

Amer. Automatie 1leet. =ales Ca.. 1033
W Van Buren =St Chiengo
Clare & Co.. O P 4719 W, Sunnyside
Ave.. Chieago
(.u mH an lecteie Coo 1625 W Walnut
. Chicauo
ALY k-l\ organ Co., Highland, 11

RELAYS, Time Delay

Amperite Co., 561 Broadway, N Y. (

Haydon MNfg. Co., Ine., Forestville,
Conn

Indu~trial Timer Corp., Newark, N. J

S|angamo Fleet. Co., Springtield, 11,

RELAY TESTERS, Vibration

Kurman llectric ( u.. Inc.. 3030 North-
ern Blvd.. L. 1. City )

FM Radio-Electronics Engineering



FM EMERGENCY EQUIPMENT

(CONTINUED FROM PAGE 19)

RESISTORS

R101 Vohume control, 50,000 ohms ¢ar-
bon

R102 Squcleh control, 20,000 ohms ear-
hon

R103 Bleeder, 18 ohms carbon

R10+F Dropping. 50 ohms wire-wound
R105 Speaker cutout. 5 ohms carbon
R106 Plate filter, 68.000 ohms carbon
R107 Grid leak. .47 meg. carbon
R108 Plate filter, 27.000 ohms carbon
R109 Grid leak. (18 meg. carbon
R110 Voltage divider. (47 meg. carbon
R11T Dropping. 22,000 ohms carbon
R112 Grid, .22 meg. carbon

R113 Grid leak, .27 meg. carbon
RI135 Sereen, 83,000 ohims carbon
R116 Grid leak, .1 meg. carbon

R117 Sereen, 47,000 ohms carbon

R118 Diseriminator load, .11 meg. car-
hon

R119 Audio de-emphasis, 22 meg. car-
bon

R120 Diseriminator load, (11 meg. car-
bhon

R121 Grid de-emphasis, 82,000 ohms
carbon

R122 Grid leak. 5.6 meg. carbon

R123 Plate, .22 meg. carbon

R12t Voltage divider. 2.2 meg. carbon

R125 Voltage dropping. 33,000 ohms
carbon

R 126 Cathode bhias, 270 ohms carbon

R127 B+ filter. 1.000 ohms wire-wound

R128 Meterig, .1 meg. carbon

R129 Grid leak. .47 meg. carbon

R130 Grid leak, .1 meg. carbon

R131 Voltage divider. 1. meg. carbon

R132 Voltage divider. .22 meg. carbon

R133 Grid injection, 10,000 ohms car-
hon

R13¢ B4, 2,200 ohms carbon

R145 Sereen. 47.000 ohms carbon

R136 Voltage divider, 68.000 ohms car-
hon

R137 Voltage divider. 2.7 meg. carbon
R 138 Cathode bias, 150 ohms carbon
R1349 Grid leak. 2.2 meg. carbon

R140 Plate, 2.200 ohms carbon

R141 Grid leak. 8.9 ohms carbon

R142 Plate & sereen. 2,700 ohms carbon
R143 Grid leak, +7.000 ohms carbon

Location of Trouble # Scrvice operations on
this equipment have been reduced to a
simple routine by which almost any fault
can be located which develops in service,
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1. No CRYsSTAL OsCILLATOR VOLTAGE

a. Check for ervstal oscillator voltage
with a voltmeter of 5,000 to 20,000 ohms
per volt across R130.

h. Check Vi3 tube (7C7) in tube tester.,

¢. Check for plate voltage.

d. Check inductances L1, L2 and ca-
pacitor C143 for open or short cirveuits.

e. Check CHELL It is omitted at ervstal
frequencies above 5,078 ke but it must be
used at erystal frequencies below 5,078 ke.

2. Low Mixer Cokgext at J108

a. Coils L1 and L7 out of tune. Reset
to paint dab and tune L1 L6, and L7 for
maximum meter deflection,

b, Check tubes V112 and VI8 in
tester.

¢. Cheek inductances L1, L2, and L7
and eapacitors C1E2, C143, C105. and
C106 for open or short eireuits.

d. Check plate and sereen voltages on
V123 (7C7) oscillator tube.

3. Low Sexsirivim

a. Check external antenna cirenit. In
2-way installation, cheek antenna ciremt
between jacks J106 and J107 on trans-
mitter chassis,

h. Check all tuning alignment.
¢. Cheek all tubes in tester.

d. Check all plate and sereen voltages.

4. No Prate VouraGe

a. Check fuse F102

b. Check rectifier tube VIR2 in tester,

c. Cheek transformer T10E Remove
Vi22 (3Y3G) from socket. Voltage be-
tween socket pins No. 8 and No. 5 should
be approximately 430 volts AC.

d. Check condenser C147 and resistor
R127,

¢. Check fuse in control unit.

f. Check dynamaotor or vibrator for po-
larity connections.

g. Cheek control cable for open G-volt
lead.

h. Look for defeetive vibrator,

3. LoupsrEakeEr DEAD

a. Check tubes V120, VIS, and V121
in tester.

b. Check voice coil ground lead. pin
No. 3 on J105, In l-way installations it
should be grounded throngh dummy plug.
In  2-way installations, it should be
grounded through K1o1.

¢. Check the cable.

LABORATORY
STANDARDS

Standard Signal
Generators

Square Wave
Generators

Vacuum Tube
Voltmeters

U.H.F.
Noisemeters

Pulse
Generators

Moisture

Meters
]

MEASUREMENTS
CORPORATION

Boonton, New Jersey
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JOHN E. LINGO & SON, INC.

EST. 1897
LICENSED MANUFACTURERS OF
PATENTED TURNSTILE ANTENNAS

CAMDEN, NEW JERSEY

Engineers \

Laboratory Assistants
Production Men

Well Paying War Job Plus

Peace Time Career!

Ideal working conditions with expanding manufacturers now
at war work and planning peace time development. Unlimited
opportunity for an important place in a New World of Radio.

MEN EMPLOYED AT FI'LL SKILL IN WAR INDUSTRY SHOULD NOT APPLY!

All Others Write Today!

PANORAMIC RADIO CORP.
242 West 55th Street New York, N. Y.
\_ _/

DIE-LESS

DUPLICATING

\ The parts shown are typical of
o the great variety of simple or

intricate forms and shapes

which can be quickly duoli- T
cated to a tolerance of 001" -% =
with DI-ACRO Precision  Ta= 5
Machines Shears, Brakes, c's, mﬁ\
Benders. For experimental and

rescarch work or production runs, DI-ACRO
Units form angle, channel, tube, rod, mould-
m ing, wire, strip stock; shear stock shects, trim
duplicated stampings, With DIE-LESS DU-
PLICATING, Man Hours and Critical Ma-
terials are regularly saved. Send for 32-page
) Catalog “*Metal Duplicating  Without
ies."’

h S—— O’NEIL-IRWIN MFG. CO.
?SI 5 349 8th AVENUE SO.

MINNEAPOLIS MINNESOTA

RESISTORS, Fixed

Acme Elec. Heating Co., Boston, Mass,
* Aerovex Clorp., New Bedford, Mass
Allen-Bradley ('o.. Milwaukee, Wis
.»\ll\us Resistor 'o., 423 Broome St.,
oy

Centralab, Milwaukee, Wisconsin
Clarostat Mfg. Co., Brooklyn, N. Y.
Cont’l Carbon, Ine., Cleveland, O,
l)a\\"(-lJl Co., 155 Summit =t., Newurk,

xon Crucibie Co., Jersey Clty, N. J.
e Reslstor Corp., Erie, Pa
Globar | Carborundum o, Niagara

Falls, .
Hardwick, Hindle, Inc., Newurk, N. J.
Instrument Resistors Co., Little Falls,
N

Intern’l Resistance Co.. Philadelphia

Lectrohm, Ine.. Cleero, 11,

Mallory & C'o., Inc., P, R., Indianapolis,
Ind.

Ohmite M. Co,, 4835 W. Flournoy,
Chicago

Sensitive Research Inst. Corp., 545
Bronx Bivd., N. Y. €.

Shalleross Mg, Co., Colllngdale, Pu.

Sprague speclalties o, N. Adams,
Mass.

Stackpole Curbon Co., St Marys, ’a

Ward Leonard Elee. Co., Mt. Vernon,

N.Y.

White Dental Mfg, Co., 10 E. 40th St.,
N.Y. .

Wirt Co., Germantown, Pa,

RESISTORS, Fixed Precision
Instrument Reslstors, Inc., Little Falls,
N

Intern'l Reststance Co.. Philadelphia
Ohmite M. Co., 4835 Flournoy st.,
Chicago

RESISTORS, Flexible
Clarostat Mfg. Co,. Inc., Brooklyn, N Y

RESISTORS, Variable

% Aerovox ('orp., New Bedford, Mass,
Allen-Bradley (‘o., Mliwaukee, Wix
.-\n\l;‘rl. Instrument Co., Nllver Spring,

Md.
Atlay Resistor Co., N. Y. ¢,
Centralab, Milwaukee, Wis.
C'hicago Tel. Supply Co., Elkhart, Ind
Cinema Eng. Co., Burbank, C'al.
larostat Mg, Co., Brooklyn, N. Y.
Cutler-Hammer, Ine., Milwaukee, Wiy
DeJur Amsco Corp., Shelton, (‘onn
Electro Motive Mg, Co., Willlmantie,
Conn.
General Radio Co., Cambridge, Mass.
i-M Labs., Ine., Chleago, LI
Hardwlick. Hindle, Ine., Newark. N.J
lnx\l:rument Resistors, Inc., Little Falls,

Intern’l Resistance 0., Philadelphia
Lectrohm, inc., 5125 W, 25 st., Cleero,

IS
Mallory & Co., P. R., Indianapolis, Ind.
Ohio Carbon Co., Cleveland, Ohio
Ohmite Mg, Co., 4835 W. Flournoy
st., Chicago
Shallcross Mg, Co., Collingdale, Pa.
Rtackpole Carbon Co., St. Marys, Pa.
Utah Radlio Prods. Co., 820 (irleans St.,
Chlcago
Ward Leonard Elec. Co., Mt. Vernon,
N

Wirt Co.. Germantown, Pa.

RESISTORS, Variable, Ceramic
Base

Hardwick, IHindle, Inc., Newark, N. J.
Lectrohm, Ine., 5125 W. 25 St., Clcero,

Ohmite Mfg. Co., 4835 Flournoy St.,
Chicago

RIVETS, Plain

Central Nerew ('o., 3519 Shields Av.,
‘hicago

Progressive Mfg, Co., Torrington, (‘onn,

Republic Steel Corp., Cleveland, O

SCREW MACHINE Parts, Non-
Metallic

Continental-Diamond Fibre Co., New-
ark,

SCREWS, Recessed Heod

American Screw (o, Providence, R. 1.

RBristol Co., The, Waterbury, ¢‘onn.

Chandler Prods. Co., Cleveland, ().

Contlnental Serew ('o., New RBedford,
Mass.

C‘orbin Screw C‘orp., New liritain, ('onn.

IFederal Serew Prod. Co., 224 W. Huron
st., Chicago

International Screw (‘o.., Detroit, Mich

Lamson & Sessions, (leveland, O,

Nutional Serew & Mfg. Co., Cleveland,
O

New England screw Co,, Keene, N. 1.
Parker (o, Charles, The, Merlden,

Conn,

Parker-Kalon Corp., 198 Variek, N. Y. (',

Pawtucket Screw Co., Pawtucket, R, I,

Theoll NMfg Co.. Chicago

Russell, Hurdsall & Ward Boit & Nut
Co.. Port C‘hester. N. Y.

Seavill Mfg. Co., Waterbury, Conn.

Shakeproof, Inc., 2501 N. Keeler Av.,
Chlcago

Southington Hardw. Mfg. Co,, South-
ington, Conn.

.\'lxll,llllﬂrll Pressed Steel Co., Jenkintown,

\\'hn.ney Nerew (‘orp., Nashua, N. H,

SCREWS, Self-Tapping

American Serew (‘o., Providence, R. I.

Central Serew (‘o., 3319 dhields Av.
Chlcago

C'ontinental Screw ('o., New Bedford,
Mass,

Federal Serew Prod. Co., 224 W, Huron
St., Chicago

Parker-Kalon Corp., 198 Variek, N. Y. (',

Shakeproof, Inc., 2501 N. Keeler,
Chieago

SCREWS, Set and Cap

Allen Mg, Co,, Hartford, Conn,
Federal ew Prod. Co., 224 W, Huron

S, O {1}
Parker-Kal
P N

T Corp., 198 Variek,

Ro‘nuhllc Steel Corp., Cleveland, ).
Shakeproof, Ine., 2501 N. Keeler Av,,
Chicago

SCREWS, Hollow & Socket Head

Hartford, Conn.
35149 Shields, Chicago
., 224 W. Huron

v oL
crew Prod.
St Chicago
Parker-Kalon, 148 Varick, N. Y. €.
Sulm(hml Pressed Steel Co., Jenkintown,
>a

SELENIUM
Fedgr.;]ul Tel. & Radlo Corp., 8, Newuark,

Benwood Linze Co., St. Louls, Mo.
Selenfum Corp. of Amer., 1800 W. Pico
Blvd., Los Angeles

SHAFTING, Flexible

Breeze Corps., Ine., Newark, N. J

Mall ‘ool Co., 7708 8. Chicago Ave.,
Chicago

Steward Mg, Corp., 4311 Ravenswood
Ave., Chicago

Walker-Turner C‘o., Ine., Plainfield. N. J.

White Dental Mfe. Ca.. 10548 St

SHEETS, Electrical

American  Rolling Mill Co., AMiddle-
town, ().

Carnegle-Hiinols  Steel  Corp., Pitts-
burgh, Pa.

Follanshee Steel (‘orp., Pittsburgh, Pa.

Giranite City Steel ('u., Granite Clty, 11l

Newport Rolling M1l Co,, Newport, Ky.

Repulilic Steel Corp., Cleveland, O.

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

SHIELDS, Tube

& Goat Metal Stampings, {nc., 314 Dean
St., Brooklyn, N. Y

SOCKETS, Tube

Aladdin Radlo Industries, 501 W, 35th
8t., Chieago

Alden Prods. ("o., Brockton, Mass.

Amer. Phenolic Corp., 1830 8. 54th Av.,
Chicago

Amgr.ym(;\dlu Hardware ‘0., 476 R'way,

Birnbach  Radlo Co., 145 Hudson,
N.Y.C

Bud Radlo, Inc., Cleveland, O

Cineh Mfg. Co., 2335 W. Van Buren St.,
Chicago

Cont’l-Diamond Fibre Co., Newark, Del.

Eagle Elec. Mfg. C'o., Brooklyn, N. Y,

Eby, Inc., H. H., Philadelphia

Federal Screw Prods. (‘o., 26 S. Jefter-
son, Chleago

l-‘ra'nk‘l'ln(‘ Mfg. Corp., 175 Varlek,

Hammarlund Mg, Co., 424 W, 33 St.,
N.Y. O

Johnson Co., K. F., Waseca, Minn.

Jones, Howard 1., 2300 Wabansia,
Chicago

Micarta Fabricators, Ine., 4619 Ravens-
wood, (‘hicago

Miller C'o.. J. W., Los Angeles, (‘al.
# Nat'l Co., Malden, Mass.
Remler (‘o., San Franclsco, Cnal.

SOCKETS, Tube, Ceramic Base

Johnson Co., £. F,, Waseca, Minn.
# Natlonal Co., Inc., Malden, Mass

SOLDER, Self-fluxing

Garden Clty Labhoratory, 2744 W, 37th
PlL., hicago
& General Elec. ('o.. Bridgeport, C‘onn.
Kester Bolder (‘o., 4209 wWrightwood
Av., Chicago
Ruby Chemiecal Co., Columbus, O,

SOLDER POTS

Lectrohm, Ine., Cicers, 111

SPEAKERS, Cabinet Mounting

Cinaudagraph Speakers, Inc., 8811 S,
Michigan Ave., C‘hicago

Jensen Radio Mtg. (o, 6601 8, Laramie
8t., Chicago

Rola Co., Inc., 2530 Superior Ave.,
Cleveland, ().

"tah Radio Prod. Co., 842 Orleans St.,
Chlesgo

SPEAKERS, Outdoor Type

Jensen Radio Mfg. Co_, 6801 R, Laramlie
Nt., Chicago

l'nl\'e{slty Labs., 225 Varick it
N.Y. O,

SPRINGS

Accurate Spring Mg, Co., 3817 W.
Lake, ('hieago

American Spring & Mfg. Corp., Helly,
Mich,

Amerlcan Steel & Wire Co., Rockefeller
Bldg., Cleveland. O.

HBarnes (‘o.. Wallace, Bristol, Conn.

C‘uyahoga Spring Co., Cleveland, (),

Gibson Co., Wm. 1), 1800 Clybourn

Av., Chlcago
Hubbard Spring Co., M. D. Pontlae,

Mieh.
Hunter Pressed Steel (‘o., Lansdale, Pa.

FM Radio-Electronics Engineering



You can send any man a magazine if you pay the
postage. You may even sell him a subscription if
you talk hard enough. But only if the contents
serves his needs and interests will he ever read it.

Today, in the radio-electronic industry, it seems that the more
important the man, the taller the pile of unread magazines in
his office. How, then, does FM Radio-Electronics continue to hold
No. 1 place in the attention of the men who count in this industry?
. « « It is probably because FM is edited with an intimate know-
ledge of their interests that they have such a keen interest in its
contents. And this probably explains the fact that the contents
of an article or advertisement is more certain to be seen by the
men who count in this industry if it appears in FM. . . . While
there are several other papers in this field, none duplicates the
distinctive character, contents, reader interest, or advertising

effectiveness of FM Radio-Electronics.

March 1943



Now — a Really High-Powered —

Radio Engineering
Library

NOTE: The Library comprises
a selection of books culled from
teading McGraw-Hill publica-
tions in the radio field.

@ especiully selected by radio specialists of MCrau
Hill publications

@ (o give most complete, dependuble coverage of fucts
needed by all whose fields are grounded on radio funda-
mentals

® arailable ut a special price and terms

¢ books cover circuit phenomena, tube the-
networks, measurements, and other subje

give specialized treatments of all fields of practical
design and application, They are books of recognized
position in the literature — books you will refer to
and be refetred to often, If you are a practical de-
signer, researcher o1 engineer in any field based on
radio, you want these books for the help they give in
hundreds of problems throughout the whole field of
radio engineering.

S5VOLUMES, 3319 PAGES, 2289 ILLUSTRATIONS
1. Il-‘._n'sltman's FUNDAMENTALS  OF VACUUM
TURE

2.

3.

4. SUR ENTS
5. HANDBOOK
10 ¢ Vv oterms, cial pnu- unde
lh‘ bought Add the

1t
pay il'hl" monthily
uumllnu-nn while you use the hooks.

10 DAYS®' FREE EXAMINATION SEND COUPON

McGRAW-HILL BOOK C ()
330 W, 42nd Street, NU Y.

Send me Radio l'.llb.llll‘l‘rlllll l.lhmr_\u 5 vols., for 10 day«”
examination on approval. In 10 days | wili send S3.00
plus few cents pasts and $3.00 monthly till $24.00 is
paid, or return Inmb postpaid. (We pav postage on
orders accompanicd by remittance ot tirst installment.)

Name
Address

ity and State
PPosition

Company FM 3-13

WHEN YOU

CHANGE YOUR ADDRESS

PLEASE GIVE US YOUR
OLD ADDRESS AS WELL
AS YOUR NEW ADDRESS.

IF YOUR COPIES ARE UN-
DELIVERED BECAUSE YOU
DID NOT NOTIFY US IN
ADVANCE, WE SHALL
NOT BE ABLE TO REPLACE
YOUR LOST COPIES.

FM RADIO-ELECTRONICS
21 Eost 37th St., New York City

Instrument Specialties Co., Little Falls, N. Y
Muehlhausen Spring Corp., Logansport, Ind.
Peck Spring Co., Plainville, Conn.

Raymond Mfg. ¢ 0., Corry, Pa

STAMPINGS, Metal

* Ciout .\jmul Stampings, Ine.. 314 Dean St Brooklyn,

Insuline Corp. of Amer., N.OYL

SUPPRESSORS, Parasitic
Ohmite M. Co., 4835 Flournoy St

SWITCHES, Aircraft Push

Long Island City,

. Chicago

Square 1) Co., Kollsman Inst. Div., Flmburst, N. Y.
SWITCHES, Key
Audio Development Co., NMinneapoli-, NMinn

Chicago Tel. Supply ('o., Flkhart. Ind

General Control Co., Cambridge. Muass

Maossman, Ine., Dotald P.. 6133 X Northwest Hy.,
Chlcago

SWITCHES, Micro

Miero Switeh Corp., Freeport, 111,

SWITCHES, Rotary Gang, Bakelite Wafer

Mallory & Co., Ine., P. R, Indla Ind.
Btackpole Carbon Co,, Bt Marys,

bolis,
%

SWITCHES, Rotary Gang, Ceramic Wafer

onk Mg, Co., 1267 Clybourn Ave., Chicago
Ohmite Mg, Co,, 4 FFlournoy st., Chicago
Shalleross Mg, Co,, Collingsdale, Pa,

SWITCHES, Time Delay

Haydon Mg, Co. lnr(\t\llle Cor
Industrisl Timer ¢* orp., 115 Edison ).,
sangamo Elect, Co, \nrlnun(-lxl .

TERMINAL STRIPS

Cineh Mg, Corp., W, Van Buren St., Chicngo
Curtis Devel, & MM, Co., N. Craw lnr(l Ave..

Franklin Mfg. Corp., 175 Varlek S5t «
Jones, Howard B., 2300 Wabansia Aw-

\"cwurk. N.J

Chieago

Chieago

TEST CHAMBERS, Temperature, Humidity,
Altitude

I\’uld‘-llol(l Mfg., Co., 446 N, Grand Ave., Lansing,
Mich.
Mobile Refrigeration, Ine., 630-5th Ave., N, Y. ¢

Tenney Engineering, Inc., Montelair, N J

TRACING PAPERS

Keuffel & baser, Hoboken,

TRANSFORMERS, Constant-Voltage Power

Dongan Elec. Co., 74 Trinity P, N Y. ¢
Raytheon Mfz. Co,, Waltham, Mass
Soln Eleetrle C'o., 2525 Clybourn Ave.,

TRANSFORMERS, IF, RF

Alauddin Radio Industries
Amer, Transformer
Automatie Windings (

N.J.

Chicago

. Chiengo

8. \henleen (hl('uxn

Caron Mg,
1 \lll\\uukﬂ- Chicaga
Y

Radio I’rmh [§
'l Winding Co., $2( \
eyhound I-:qulp. Co.,
N.Y

0 1 hur(-h Ave., Brooklyn,
Guthman & Co.. 400 S Peoria St
Hammariund \ln.' Co., 424 W,
* Melssner Mfy. Co.. Mt. Carmel, i,
Millen Mfy. Co,, Jnm(-s, Malden, Mass,
Miller Co., J. W, Los Angeles, Cal.
* Nat'l ¢ Mulden, Mass

S . \\'..\urlngllt-ld Mass.
per Elect. Prod. Corp., Jersey € .
'eleradio K. Corp.. 483 Broome Y. O
Triumph Mg, Co., 4017 W. Lake, € Illcm.o

TRANSFORMERS, Receiver Audio & Power

Acme Llee, & Mfe, Co,, Cuba, N, Y.
Amer, Iransformer Co., Newark, N, J
Amplitier Co. of Amer.. 17 W, 20th ¥t., N, Y. '
Audio Devel. C'o., N. Minn 1is. Minn
Chicago Transformer Corp. 1 Addizon St Chicago
Cinaudagraph  Speakers, 3929 <. Nichigan,
Chicago
Dongan Lilee. Co,
Eleetronic Trans. ¢
Ferranti klec., Ine.
Freed Trans. Co.,
Gen'l Radio Co,,
General ‘Trans
Halldorson (
Jefferson

( Nicspo
NOY

_’.

kles ¢

Ine.,

LT Trindty PLONL Y,
LS W, 2h

( 0rp..
4500 l(u\omwnud ( Illl"u.'u
. Cao., Bellwood, 11,

henyon I'r nsformer Co., 840 Barry St N. Y.

Magnetic Windiogs Co. .

\'(-wnrl\ ‘Transformer ¢ o, CNL
Todrd, NLY.

\urv\ulk ‘I'ransformer Corp., \ur“alk [ unn

Nass
M \

Raytheon Mz, (o, W ulthum

Stundard 'I‘rnnsfurnu-r('urp llnlxt(-d Chieago
J

super Kleet. Prod. Co., Jersey € ity,
Superior Llee. Co., Bristol, Conn
Thermador Elect. & M. Co., Riverside Dr.. Los

Angeles
‘I'hordarson Flee, N, ('
Utah Radio Prods, Co

* United Transformer ¢

TUBE MANUFACTURING MA-
CHINES

Ilillun l ml
Eisler 1 .

TUBES, Cathode Ray

* Dumont Labs., Allen 3., Passule, N J
Farnsworth Tele. & Radlo Corp., Ft. Wayne, Ind.
# Gieneral Elee. Co. \(-henectml)‘ Y
Nat'l l nhm Radio orp.
ROCA N Co., Camden,
* Syl\-nnln I-‘.Im- I’rml.. Imn.

A0 W Huren, Chicago
) Orleans ¥t.. Chicago
150 Variek 8t N, Y. ¢,

Labs., Redwood City, Calir,
1, THIS 13th St Newurk, N J

Km w wiam

TUBES, Current Regulating
Amperite Co,, 561 Broadway, N. Y

Champion Radio Works, I)unvers. Mass
Salem,

Hytron Corp. & Hytronie Labs
ROA Mg, Co.. Camden, N. J.
* Sylvania Elee. ’rod., Inc.,

TUBES, Photo-Electric

Bradley Labs.. New Haven, Conn
Cont’l Elee. Co., Geneva, I,
IYe Jur-Amsco Corp.. Shelton, Conn
De Vry, Herman A, 1111 W,
Electronle Laboratory, Los Angeles,
Emby Prods. Co,, Los Angeles, ¢ ul
* General Klec. Co.
General \clentlnc ( Orp., 48249 =S,
G-Al Labs., 4313 N, Knox Av.,
Leeds & D rthrup( . I‘hllmlelphlu
Nat'l Unlon Radlo ¢ nrp Newark,
Photobell Corp,, 123 L. ert) \l N.
RCA Mg, Co., Camden, N©
Rebtron Corp,, 2159 \Iumnlla Av.,
Rhamstine, J., Detroit, Mich,
Westinghouse Lamp Div,,
Weston Elec. Inst. Corp..

TUBES, Receiving

* General Fleetrle Co,,
Hytron Corp., Salem, Mass,
Ken-Rad Tube & Lamp Corp.,
Nat'l Union Radio Cory,
Ru)lhonn Prod. Corp..
RCA Mg, Co. Camden, N.

* \\I\nnlu Eleet. Prod., Ine.,
Tungz-Xol Lamp W orl\u \e\\ arh,

Newuark,

TUBES, Transmitting

Amperex Eleetronie Prods..
Eitel-MeCullough, Ince.
Federal Telegraph o,
* General Elec. ('o., Schenectady
Helutz & Kaufman,
Ilytrnn Corp.. Salem, Mass,
Nat'l tnlan Radio Corp.
l(a)lh(-nn Prod. Corp..
RCA M, Co.. Camden,
Taylor Tubes, ine..
United Eleetronles Co.
Westinghouse Lamp Div.,

Brookly

Newark,

TUBES, Voltage-Regulating

Amperite Co., 561 Broadway,
Hyurade Sylvania Corp. ulom
Hytron Corp., Salem, Mas

ROA Mg Co., Camden, \ dJ

TUBING, Laminaoted Phenolic

Rrandywine Fibre Prods. (',
Formlea Insalation Co.
* General Hlectrle Co.,
Insulntion NMfgrs, Corp., 65 W,
Chieago
Miea Insulator Co,, 196 Variek, N.
Nut'l Vuleanizedt Fibre (o,
Richardson ‘0.,
Synthane Cor
Westinghouse Elee \Ifg Co
Wilmington I Ihr(- -\[)(‘l'l.lll\ [

Ouks,

il

N.J.
Y.

Owensborao,
Newark, N. J.
) Lexington Av.,

| 2% mpnrlum

Wilmington
Clnetnnatl, O,
Pittstield, Mass
Washington

w Ilmlm.tun
Melrose I'nrk Chicago

. Pittsburgh,

.

Muasns.

Emporium, Pa.

Center, Chicago
1

Ca

. Sehenectady, Y
l\('dzle Av,
Chicago

Chicago

Chicago

Bloomtield. N J.
J

Sehenectady, N, Y.

Ky
N.YLd

S, San l~r.un'lqco “Cal

Newiarh, N. J.
l'l('\llll.lnn Av.

SNLYL

23441 \\ .mmuiu Chicago
J

nlmnnﬂehl. o dJJ

s 3o 0%
Mass

el

Hive.,

el

Pa

mington. Del

TUBING & SLEEVING, Varnished

Cambric, Glass-Fibre,

ghetti
Hentley-liarris Mg, o
HBrand & Co., W, Fourth Av,
Endurette (* urp of Mmr « lln‘mu,d
* General Elee. Co., Bridueport. Conn
Insulatlon Mfgrs. Corp.. 565 W,
Chieago
Irvington Var
Miea insulator ¢

VARNISHES,
ing
John €, Dolph Co,
Irvington Var. & 1
Stitlle-Young Corp.,
Zophar Mills, Ine.,

& Ins. O
- 196 Varick =t

Insulating,

VARNISHES, Insvlating, Baking

John €. Dolph Co. \(-mnrk N.J
m Var. & Ins. Co. Tevineton
Stille-Young Corp., Ashland
Zophar Mills, loe., lI.' 26 Ft..,

VIBRATION TEST EQUIPMENT

Vibratlon sSpecialty Co.,

VIBRATORS, Power Supply

Amer. ‘T'elev. & Radlo Co., St. P'aul,
Electronic Labs., Indianapolis, Ind

Mallory & Co., e, ' R
Turner Co., Cedar Raplds, Ia

VOLTMETERS, Vacuum Tube

Ballantine Laboratories, fnc..
General Radio Co.,
Hewlett Packard o,
Mensurements Corp.

Boonton, N.J

WAXES & COMPOUNDS,
ing

Western Flee. Co., 195

Zophar Mills, Ine., 112 26 St

WIRE, Bare

Americnn Steel & Wire Co
Anaconda Wire & Cable Co,
Ansonin Klee. Co.. Ansonda, Conn,
Relden Mfu. ('
+* Gieneral Elec. ( l!rmcopnn Conn
Phosphor Bronze Smelting Co.
Ren Magnet Wire C'o. Fort Wayvne,
Roebling’s Sons Co., John, “T'renton,
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Breaking
Bottlonechs

Delight !

Is your production or develop-

SPOT NEWS

FOR VICTORY Buy
(CONTINUED FROM PAGE 35)

United States War

t 2 .
EondipandiStamps reference to frequency modulation. It

scems hardly possible that this subject
was not mentioned in the course of the
interviewer's discussion with the Major,
However, the Times has been consistently
cold toward FM. in spite of the fact that
there are more FM stations in New York
699 EAST 135th STREET than in any other eity,

RN LTL e Transmitting Tubes: New RCA Guide for

Transmitting Tubes, containing 72 pages
of cirenit designs and technical data, is
now available from  the Commercial
Engineering Section, RCA, Harrison, N, J.

JOBBERS AND
DISTRIBUTORS

ment work held up for a few

parts?

Then check with us, for we have
thousands of high priority items
right in our stock, for immediate
delivery.

o

ARRISON

RADIO CORPORATION

CONTINUOUS
DEPENDABLE
SERVICE
12 WESYT BROADWAY
NEW YORK CITY

Phone WOrth 2-6276

WRITE FOR
LATEST CATALOG

IF YOU ARE
NOT ALREADY
A SUBSCRIBER
TO FM RADIO-
ELECTRONICS,
BE SURETO
READ THE IM-
PORTANT AN-
NOUNCEMENT

ON PAGE 4

March 1943

ON NATIONAL QUARTZ CRYSTAL COM-
MITTEE

John M. Ziegler: Of Crystal Products Com-
pany. Kansas City. Moo, has been ap-
pointed to the National Quartz Cryvstal
Industries  Advisory  Committee.  For-
merly a member of the RCA Researcl:
Laboratory  for erystals,  Mr.  Ziegler
taught the first Piezo electrieal applica-
tions courses at the University of Kansas.

FM Police Radio: 1lleven cities and towns
i Connecticut have obtained General
Eleetric FM police  radio  equipment
through the WPB's police radio pool.
These are Bridgeport, Darien, Trumbull,
Groton, Westport, Bristol, New London,
Fairficld, Plymouth, Meriden, and Strat-
ford.

Audio Transformers: .\ new bulletin issued by
Aeme Eleetrie & Mfg, Company, Cuba,
N. Y. Dists standard audio, driver, inter-
stage, and microphone transformers for
aireraft and mobile radio apparatus,

Dr. Grant C. Heclor: Appointed Director of
Engineering at National Union Radio
Corporation. He leaves the UL S Office
of Scientific Research and Development
to take up the direction of clectronic
tube research at National Union's Newark
and Lansdale, Pa., plants.
(CONTINUED ON PAGE 43)
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® Are You
Making Good
in Your New Radio Job?

Here's how you can acquire the abil-
ity to "make good” now—and to
enjoy security in the years to come.
Hundreds of radiomen have been given re-
sponsible jobs throughout the radio industry—
jobs in government, broadcasting, manufactur-
ing, aviation—ijobs which in many instances
require a thorough knowledge of practical
radio engineering.

If you are a practical radioman who
realizes thot fortunate circumstances have
placed you in o job requiring technical ability
of high calibre . . .

If you are smart enough to know that you
will "get by"” in your job only so long as o
fully qualified man is unavailable . . .

If you have the ambiton to make good in
your new job and rise to even a still better
job ...

—then a CREl home study course in Practical
Radio Engineering will help you to acquire the
technical knowledge demanded by the better,
high paying position in technical radio.

Write for Details
about CREI Home Study Courses

[t vou wre
tnd want
Iet s prove t ¢ we hat ething
cou need to gualify tor the BEETTER
areer-job " , 1
conrs. To 1t
nswer  your iry
SIATE BRIEFLY Y¢
RADIO EXPRRI
POSETION

tly
PLEANE

CATION,
AND PRESENT

Free Booklet Sent

CAPITOL RADIO

ENGINEERING INSTITUTE

Dept. F-3, 3224-16TH ST, N. W., WASHINGTON, D. C.
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Do You Have a Complete File of
FM RADIO-ELECTRONICS?

Every issue of FM contains
data on the mechanical and
electrical design of radio
equipment that every engineer
should have right on his desk.
Check this list to see which is-

sues are missing from your

file:

] January, 1941 [ ] December
February [(] January, 1942
Out of Print [ February

"] March [] March

] April [ April
May (7] May

| June [] June
| July July-August
| ] August "] September
| September October
October November
(] November { ] December
Then send in your order at

once. The price is 25 cents
each, or six copies for $1.00,
postpaid.

If you haven't the January
and April 1941 issves, order
them now, as only a few

copies remain.

This is your opportunity to get
a wealth of technical data
written by leading engineers,
available from no other source.

comes 100 PR

FM COMPANY i Som airv

WIRE, Hookup

Gavitt Mfg. Co., Brookfield. Mass,
l.enz Electrical Mfg. C'o., 1751 N. Western Ave., Chi-

cago
Rockbestos Prod. Corp., New Haven, Conn.

WIRE, Magnet

Acme Wire (‘o., New Iaven, (‘onn.

Amerlcan Steel & Wire C'o., Cleveland, 0.

Anaconda Wire & Cable Co., 25 Broadway, N. Y. (",

Ansonia Klec. C‘o., Ansonia, C‘onn.

Belden Mfg. Co., 4633 W. Van Buren, Chicago

Electric Auto-Lite Co.. The, Port Huron, Mich
# General Flec. Co., Bridgeport, C‘onn.

Holyoke Wire & ('able C'urp., Holyoke, Mass.

Hudson Wire C'o., Winsted, Conn.

Rea Magnet Wire C'o.. Fort Wayne, Indlana

Rockbestos Prods. Corp.. New Haven, (‘onn

Roebllng’s Sons Co., John, Trenton, N. J.

Wheeler Insulated Wire Co., Bridgeport, Conn

WOOD, Laminated & Impregnated

Camfield Mfg. Co., Grand Haven, Mich.
Formica Insulation Co.. Cinecinnati, O,

IMPORTANT BOOKS

Principles of Aeronautical Radio Engi-
neering: by . C. Sandretto. 414 pages,
223 illustrations, 6 by 9 ins., cloth bind-
ing. Published by MeceGraw-Hill Book
Company, New York City. Price $3.50

As superintendent of the Communica-
tions Laboratory of United Air Lines,
P. C. Sandretto is thoroughly qualified to
write on the subject of acronautical radio
engineering. His book comes at a particu-
larly appropriate time, filling the need for
such an addition to radio literature, and
emphasizes the growth of this particular
section of radio-electronic engineering to
a position of major importance.

The text is an admirable combination
of theory and practice. calenlated to he

| highly useful to engineers now engaged in

the design of aireraft radio equipment for
military service. Although, as the author
points out, the text is primarily concerned
with continental commercial airline opera-
tion. the basic principles undetlie the
theory and practice of equipment for mili-
tary applications.

Chapters are grouped in four parts cov-
ering general considerations, avigation,
communications, and aceessories, with an
appendix on mechanical requirements for
aireraft radio equipment.

Part 2 covers the subjects of the radio
range, the ultra-high-frequeney  radio
range, aircraft direction finders, markers,
instrument landing, absolute altimeters,
and direction finding from ground sta-
tions.

Chapters in Part 3 are devoted to me-
dium-high-frequeney communication, and
ultra-high-frequeney communication,
These include aiveraft and ground station
equipment. Microwave applications are
only referred to briefly.

In the fourth part. practical problems
of application are discussed under the
chapter headings of aireraft power supply
systems and considerations in acronautical
radio systems design, Among the subjects
covered is that of alternating current sys
tems and variable-frequency alternating
current systems, both of which are now
receiving much attention from  aireraft
and radio engineers.

FM Radio-Electronies Engineering



SPOT NEWS

(CONTINUED FROM PAGE 41)
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KEY SWITCH HANDLES MANY CIRCU!TS

Key Switch: A new key switch is being pro-
duced by Donald I’. Mossman, Inc., 6133
N. Northwest Highway, Chicago. \As the
illustration shows, one or two sets of
contacts can be mounted above and below
the frame, with as many as six contacts
in cach pile. This, with locking or non-
locking key positions. makes possible an
almost unlimited number of cireuit ar-
rangements. Maximum rating of contacts
is 3 amps., 110 volts AC, non-inductive.

FM Reinstatements: Requests for reinstate-
ments of FM applications have been re-
ceived by the FCC from:

Ashland  Broadcasting Co., Ashland,
Ky.
Debs Memorial  Radio Fund,  Ine.,

N.Y.C
Central N. Y.
Syracuse, N, Y.
Radio Voice of N, H., Inc., Manchester
Piedmont Pub. Co., Winston-Salem,
N.C.
WBNX Broadcasting Co., Ine.. N, Y. C,
Greater N Y. Broadcasting Corp.,
A W
Courier-Journal Co., Louisville, Ky.
News Svndicate Co., Ine., N Y. C.
N.J. Broadeasting Corp., West Orange,
N
Oak Park Realty & Am. Co., Chicago
Outlet Co., Providence, R. 1.
Hawley Broadeasting Co., Reading, Pa.
Don Lee System, Berkeley, Calif,
WMCA, Incorporated. N. Y. C.

St. Louis University, St. Lounis. Mo,

Broadecasting Corp.,

It is expeeted that practically all the
other applications which were dropped
when broadeast station construction was
frozen will be revived.

NOTES ON MODERN APPARATUS
DESIGN

(CONTINUED FROM PAGE 21)

kind on thin aluminum sheet., These ma-
chines were developed by the aireraft
companies and, due to their present needs,
it is not likely that such machines are
available to the radio industry.

The development of welding equipment
capable of doing perfect work on light
aluminum sheet, on a production basis,

Mareh 1943

would be a great service to radio manu-
facturers who are called upon to fabricate
chassis and cabinets from this material.
Yours very truly,
Burr L. Ziymer, Project Engineer,
Freed Radio Corporation,
New York City

To the Editor:

We have read with a great deal of in-
terest vour February issue. Under the
title “Notes on Modern Apparatus De-
sign” yvou make a recommendation that
condensers and resistors should be im-
pregnated with wax, and we thoroughly
agree with you, However, you state that
Superla wax should be used. We, and
probably other manufacturers, have been
supplying a number of waxes for this pur-
pose. Your statement puts us on the
defenstve with our customers inasmuch
as your opinion is highly valued. and
instead of helping our customers, we start
with a controversy.

We believe it wonld have been more fair
to all the suppliers of waxes if you had
recommended the use of Superla wax or
other equivalent waterproofing wax.

Very truly yours,
A. Satvsoers, Technical Director,
Zophar Mills, Inc.,
Brooklyn, N. Y.

WAR-BORN WORD FOR POST-WAR
MAGIC

(CONTINUED FROM PAGE 7)

namely, radio-electronies and industrial-
electronices.

While radio-electronies is now and will
bein the future the larger field of applica-
tion as measured by dollar-volume of
sales, the field of industrial-electrontes,
firmly rooted by its contributions to war-
time production, is destined to expand
enormaously in the post-war period.

Looking Ahead = To avoid the confusion
which is alrcady evident in both advertis-
ing and semi-technieal literature, it s
necessary  that engineers undertake to
make clear to those responsible for sales
promotion and company management the
correct use of the words electronies, elec-
tronte device, radio-eleclronics and indus-
trial-electronics.

In one way or another, further develop-
ments of electron tubes and their applica-
tions will soon enter into every business
and every home, and draw upon every
company bank accoimt and cvery per-
sonal pockethook. Many new companies
will be financed by publie offerings of their
seeurities.

The active coiiperation of our engineers
is needed to head off the popular miscon-
ception of terms thus coming into general
use. Without it, the confusion already in
evidence  will become  hopelessly von-
founded,

M. B. SLEEPER.

A well-known name in radio for over 20 years
and the oldest continuous manufacturer of
Dynamotors in America!

This undeniably valuable experience is
now being utilized to produce vital Mulu-
Output Dynamotors, which Carter was first
to introduce over two years ago, DC to AC

Converters, Magmotors, Extra Small AC
PM Generators, and PM Hand Generators.

Write today for the new complete Catalog
No. 100, illustrating and describing all of
the above equipment and many other models.

(nrssr)/[vtoe (o,

—x Loege, Ilinocs —=

1601 Milwaukee Ave.

CARTER — A well-known nome in radio for over 20 years

Cable: Genemotor

MANUFACTURING CoO.
PHILADELPHIA, U.S. A,

ANTENNAE & ASSOCIATED PRODUCTS 43
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100%

HE range of dependable com-

munication may be cut 25% or
more by off-frequency transmission.
Experience shows this to be the
most common cause of failures to
get messages through.

There are two reasons for this.
First, off-frequency operation results
in weak signals. Second, weak sig-
nals result in poor noise suppres-
sion. This is true of both AM and
FM equipment.

Particularly in the spring, damp-
ness and temperature changes from

I'he Browning Frequencev Meter, illusteated here,
is used as standard cquipment for police and publie
utility emergency radio svstems throughout the USA,
It provides the greater precision now required by the

FCC for all emergency transmitters.

THE SECRET OF MAINTAINING

il

Wit
it

7

i,

RELTABILITY

warm davs to chillv nights cause
radio equipment to drift awav from
the assigned frequency.

The only remedy is to check each
car installation at least once a week.
With a BROWNING crvstal-con-
trolled frequency meter, this takes
only 60 seconds! — one minute and
the job is done with absolute pre-
cision.

That is whyv the BROWNING
frequency meter has come into
almost universal use bv police, fire,
and public utilitv radio supervisors.
Available for prompt delivery.

Suitable for both FM and AXM, the Browning Meter
is built with once ta four bards, for anv frequencies
between 1.5 and 60 me. Prices:

I1Band............ S125 VBands........... $165
2Bands.. ... .. 145 4Bands........... 185

BROWNING LABORATORIES, Inc.

WINCHESTER -

MASSACHUSETTS
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is crowding vyears
REL of normal, peace-

time progress into
every month of wartime effort.
That’s why, if we could use our
present designs and methods of
construction to build you a
broadcast installation now,
you'd say: "I never expected
there could be so many improve-
ments over prewar equipment!”

We're looking forward to the
day when we can show you just
what we mean by this, and what
it will mean in lower costs and

RUMFORD PRESSB
CONCORD.N. H.

improved service to your radio
audience. It will be an easy
matter to apply our present mili-
tary designs to broadcast instal-
lations the minute restrictions
are lifited. And we’re rearing to

go!

To help hasten that day, we're
putting all we've got into build-
ing still better equipment and
still more of it for the military
services. Meanwhile, are you,
too, making your plans to place
orders quickly for replacing your
prewar equipment as soon as
you get the green light?

When that time comes, we’ll
show you why we say today —
Look to REL for peacetime

leadership.

&

RADIO ENGINEERING LABS., Inc.
Long Island City New York

Sales Offices:
5334 Hollywood Blvd., Hollywood, California
2040 Grand River Ave. W., Detroit, Michigan
310 Fifteenth St., Denver, Colorado
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LOCATED on the waterways of
Maryland are the National Capital,

the U. S. Naval Academy, the port
of Baltimore, Aberdeen Proving

Grounds, and many of the great
war-production plants.
A glance at the map shows how

LINK MODEL 35 UFM
MOBILE FM TRANSMITTER

MARYLAND goes FM

State Police putrol cars is required.
And this LINK FM

equipment for dvpcndahlc. all-

requires

weather, Iong-dislunce service.
That is why the Maryland State
Police use LINK RADIO mobile KM

equipment exelusively, and is now

great is the responsibility put upon  further  expanding  this essential
the State Police organization. To  service.

meet it with the lual action | In addition, the major
which wartime emergencies | oo county and municipal radio
demand, 2-way communica- 1\ Q;ﬁé systems in Maryland are
tion with the fleet of 150 \ull 100% LINK equipped.

The best-equipped police and fire depariments use F. M. Link cquipment exclusively

- NEW YORK, N.Y.

Telephone: CHELSEA 2-3838

Engineer * Manufacturer





