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Off-frequency transmission
is responsible for much of
the interference trouble now
experienced by police and
public utility radio systems.

This interference can be
eliminated very simply by
checking car transmitters at
regular and frequent inter-
vals with a BROWNING FRE:
QUENCY METER.

Using this instrument, less
than 60 seconds are required
to detect off-frequency trans-
mission.

The BROWNING FREQUENCY
METER permits the readjust-
ment of an offending trans-
mitter tO even greater accu-
racy than is required by the
FCC. Police, Government,
and public utility officials in
all parts of the United States

BROWNING FREQUENCY METERS are
built for use on one to four bands,
on any frequencies from 1.5 to 60
mc. Prices:

1t Band..$125
2 Bands. 145

3 Bands..$165
4 Bands.. 185

BROWNING LABORATORIES, INC.

www americanradiohistorv com

IMPROVES COMMUNICATIONS SERVICE

attest to the accuracy and
convenience of this instru-
ment.

To prevent interference con-
ditions from becoming in-
creasingly serious, every
emergency communications
system should check each car
transmitter once a week with
a BROWNING FREQUENCY
METER.

This schedule is practical
even with a reduced mainte-
nance staff, for it takes only
one minute per car.

WINCHESTER
MASSACHUSETTS
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BEASY DORS I
A difficult job being well done —
easy does il Modern warfare on
seven oceans puts a premium on
efficient, unfailing communications.
National equipment is covering all
seven of them.

NATIONAL COMPANY, INC,
MALDEN, MASS.

www.americanradiohistorv.com
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In the Battle of Design

A waste of materi
erial or machi S
otage. The battle : ine time in engineeri i
of de . ring design today i
new inventions. Savin sign will be.won by refinements in eii‘ﬁn ay is as damnable as sab-
gs in small things add up . . . to big ﬂ;ingg C}:mponen'rs as well as by
s. Here are some exam
ples:

One of our engineers changed the consﬂhuc@ion ofa

F:‘“ﬁ‘: ossemb|y*frc|)rr‘\)Kbross |nse||'f t lock\.vc:}:r ;:- In die cast structures, covers and nameplates weré
rass sc;‘ew L) scre:ldor: YO.OO ggg’i’e *y» : held on by screws. A UTC design modification added
Army, the savings represelic i inserts an o round projection in the casting, which is spun over to

hold the plate or cover. Saving: over 2,000,000 screws

! lockwashers.
g 2,000,000 tapping operations.

and lockwashers ... over

This structure employed o cased transformer fast-
ened to o compartment wall with screws. A changed
design permitted potting the transtormer directly in

_the comparimeni.'Saving ... 1,000,000 terminals . . -
300,000 screws . . - 400,000 clyminum cans . - . plus

terminal board saving and reduction in overall size.

‘ One UTC design eliminoted o threaded shank, lock-
washer and nut_by changing to a spun-over shoulder
on the shank. Saving . - * 150,000 lockwashers and

nuts . . - 150,000 threading operations.

These savings add
their total is,gimapre::vup:l'sgdl in themselves . . . slight for each individ :
it D S e. Today we need all possible savings e R
possible at first. Review your designs for ngings.fzvv' Jtrhose which
r vicrory.

UNITED TRANSFORMER CO.

S H S REE 3 v

I CABLES "ARLAB‘““““'-'
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When Peace comes, it will
find the radio mamufacturers
F | RABID- ILEETF:"H i well prell)ailred to (;acklel.lhe
new problems and applica-

I’ M ENGINEERINE & DESICN tions of radio and electronic
3 applications. New laboratory
equipment has been devel-
oped, and the meagre facili-
ties with which pre-war en-
gineering was done at many
plants have now expanded
enormously. This month’s
cover shows equipment used
by Jensen Radio Manufactur-
ing Company to run off the
characteristic curves of loud-
speakers. At the left is Jensen
V. P. Hugh S. Knowles, in

P s
i ' charge of engineering, and
THE JRRRRAL OF WANTIME R el V. P. Thomas A. White,

ENGIREERIND & WANEHLE II.FIII .

right, in charge of sales.

The Freed Radio Corporation

ANNOUNCES
a new and

LARGER PLANT

at
200 HUDSON STREET

—

New York City

EVER since the radio industry hecame converted
to war production last April, the Freed Radio
Corporation has plaved an ever-increasing role
in the manufacture of radio communication
equipment and highly complex electronic de-
vices. To each assignment we have applied all
the skill and engineering genius which made the
Freed-Eisemann name synonymous with the
finest in peacetime radio.

Now — beginning with the New Year — a new
and larger Freed plant will be opened to accom-
modate the pressure of our growing production
for the war effort — and we are honored 1o know
that we shall now be able to make an even

greater contribution to final victory.

; 2
// 7 (/ (e izz7
FREED RADIO CORPORATION

Engineers and Manufacturers

200 Hudson Street Mew York City

. www americanradiohictorv com
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the Sky Buddy
was good...but-

Thouswos of Hallicrafters Sky Buddies gave
faithful service . . . years of excellent performance!
Sky Buddy owners will be amazed at how [ar-reaching
the progress of rescarch and new clectronic develop-
ment has been, even in the past vear.

When Hallicrafiers are again permitted to sell com-
munications receivers for civilian use your new Sky
Buddy will have so many improvements, comparison
with the old models will be a difficult accomplishment.

INustration (top) partial view of Hallicrafters Signal
Corps communications
equipment.

the hallicrafters co.

CHICAGO, U. S. A.
keep communications open!

www americanradiohistorvy com
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FIG. 1. SHIELDING HARNESS FOR THE 2,000 H.P. WRIGHT CYCLONE AIRCRAFT ENGINE. CLAMPS ARE SHOWN IN PLACE ON THE CABLES

AIRCRAFT

IGNITION

SHIELDING

Defying Mathematical Determination, Experience and Experiment Are the Only Design Approach

HERE was no such thing as a “task

force’ in the military aviation of World
War I. Then, three planes comprised a
“formation,” but the term implied only
limited codrdination of effort in the air.
Inter-plane communication was only such
intelligence as could be conveyed by hand
waving or wing-dipping. Cloth strips were
laid on the ground to signal to planes when
the pilots could see their own airdromes.

For all practical purposes, when a pilot
walked out of the hangar, he was on his
own until he landed again.

Cloudy skies and darkness washed out
flying completely, for standard instru-
ments on planes at that time were seldom
more than a gasoline gauge, a water tem-
perature gauge out on the radiator cap. an
oil pressure gange. altimeter, revolution
counter. and probably. but not always, a
magnetic compass. However, pilots seldom
fiew far enough to need the compass, and
preferred to rely on their own sense of
direction if they did.

True. radio was used on some fronts
for artillery observation. Equipped with

* Engineer, Breeze Corporations, Ine.. Newark, N.J.

BY J. J. MASCUCH™

a squared map of the target arca. the pilot
watched the exploding shells and tapped
out, in code letters and numbers, his esti-
mate of their relation to the target. For
this purpose. he was provided with a jumbo
key, strapped to his leg.

The radio transmitter, powered by
celluloid-case storage hatteries, was a
broadly tuned spark-coil rig, assembled
on a board and mounted in the fuselage.

The antenna was a trailing wire with a
lead weight on the end. As often as not,
pilots forgot to reel in their antennas be-
fore landing. When the loss of wires and
weights exceeded the available supply,
planes could not be used for artillery
observation.

These notes give the background of
military aircraft radio progress since 1919.
Since then, all flving tactics and the tacti-
cal use of aircraft have been developed in
step with the advance of the radio art.
The progress of aircraft radio, in turn,
has been paced by the improvements in
the means and methods for preventing
ignition interference.

The term “shielding”’ as applied to air-

www americanradiohictorv com

craft installations is a broad term re-
quiring an equally broad application of all
fields of engineering. No one branch of the
profession has the answers relating thereto,
and the title of “shielding expert™ needs
qualifieation. However. some men and -
dustries have devoted years towards a
better understanding of the causes and the
elimination of radio interference on air-
eraft, with results that give a measure of
satisfaction.

The present stage of development and
application of the modern airplane is
partly due to efficient commumecation.
This taukes on supreme importance on mili-
tarv aircraft. Few realize, for instance,
that the operation of planes from carriers
would, even under wartime conditions,
be practically impossible without efficient
plane-to-ship communication. The mortal-
ity of flving personnel and equipment lost
from their small moving bases would be so
great as to make the use of aircraft car-
riers impractical. Indeed it could easily be
possible for a carrier to lose its entire
complement of planes in one action with-
out a single battle casualty. Further ex-
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amples are unnecessary to prove the
value of adequatesignal or voice commu.
nicating systems.

The installation of high-efficiency re-
ceivers requires good shielding and bond-
ing to obtain satisfactory reception. The
airplane’s structure, equipment. wiring,
controls, engine — in fact any metal mass
making up the complete airplane — can
cause radio interference, directly or in-
directly. of sufficient magnitude to render
a receiver useless. Modern radio eqnip-
ment features extreme sensitivity for long-
range communication

It has been found that ultra-high fre-
quencies are ideal for plane-to-ground
radio contact when planes operate at ex-
tremely high altitudes. Kach transmitter
covers a given area and beyond that area
does not cause interference. These high-
sensttivity receivers are particularly sus-
ceptible to interference from the electrical
syvstems of the aircraft as well as inter-
ference created by the static electrical
discharges hetween any adjacent metallic
structures of the ship which are not bonded
together. It is essential. therefore, to
completely enclose all electrical wiring in
an electrostatic shield which is bonded
to the airplane structure at predetermined
intervals. Similarly, metal parts of the
aireraft structure also must he bonded
together.

Wlhere shielding is employed for clec-
trical wiring, its purposc is to prevent
leakage of the field or to prevent the
wires from picking up high-frequency en-
ergv from outside sources which, after

FIG. 2. SHIELDING ASSEMBLY USED ON THE IGNITION SYSTEM OF THE WRIGHT D-1820

FIG. 3. A SIMPLER TYPE OF IGNITION SHIELDING IS USED FOR THE FRANKLIN ENGINE

distribution over the wiring system. may
he radiated as if from a transmitter an-
tenna. The engine ignition system is un-
doubtedly the worst offender as a source of
radio disturbances. hecause ignition inter-
ference is the total result of a large num-
ber of spark transmitters radiating on
varying highfrequencies. Thisrange of fre-
quencies includes all those used in radios
operating on short or ultra-short wave
lengths. lere shielding contributes most

www americanradiohistorv com

importantly and takes its greatest abuse.

Of the many tvpes of shielding harness
assemblies produced by Breeze Corpora-
tions. some typical examples are shown
here. Figs. 1 and 2 illustrate the assemblies
used for the ignition systems on Wright
radial-cylinder engines. These. like the
shielding for the Packard in-line engine,
Fig. 4. are made up of bent aluminum
tubing to which outlet fittings are welded.
From the outlets, flexible, woven-wire
conduits carry the leads to caps which fit
over the spark plugs. At both ends of each
length of conduit there are threaded fer-
rules bearing against rings swaged onto
the ends of the conduit. The ferrules make
closed shielded connections, as well as
electrical contacts. hetween the conduit
and the end fittings.

Ring clamps for holding the counduits
in place can be seen in the iHustrations.
A somewhat diiTerent but essentially simi-
lar type of shielding is used for the Frank-
lin air-cooled engine shown in Fig. 3.

It is the author’s opinion that there are
more problems to be solved in creating
satisfactory ignition harnesses for aircraft
engines than in any other type of shield-
ing and bonding. Today, the ignition
shielding  harness is a  complicated
electrical set-up. greatly improved over
the shield originally developed many
vears ago when low-seusitivity receivers
of relatively short range were less
responsive to this source of interfer-
ence. To the uninitiated ignition shield-
ing may appear as a relatively simple
structure, but it is doubtful if any phase
of aircraft design requires a greater
amount of investigation or longer hours of
careful design and engineering.

With respect to satisfactorv radio re-
ception. many factors concerning the radio
installation have a bearing on the degree
of shielding needed.
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Among these may be mentioned the op-
erating frequencies, receiver sensitivity,
position with respect to the engine. the
radio’s power source and its location, and
whether or not it is entirely independent
from the rest of the general electrical
circuit.

The care which must be taken in the de-
sign of an efficient shielding system de-
pends upon the ratio of the interfering
signal or noise in the receiving antenna to
the signal required. Therefore, for high
sensitivity receivers able to operate on
weak signals, the interference-sensitivity
ratio (//8) is greater. since the ignition
interference voltage is a fixed value for a
given antenna.

Generally, the higher the frequency to
which the receiver is tuned, the greater is
the I/8 ratio. If the receiver has a fixed
sensitivity, the I/8 ratio will depend upon
the receiving antenna length, type, its
orientation, and proximity to the inter-
fering source.

Other factors influencing the detailed
design of the shielding are conduction, in-
duction, skin-etfect. and bonding or
grounding. Conduction is the reciprocal of
resistance. Therefore. to allow for efficient
grounding and drainage of eleetrical
charges, the shield should have as high a
conductance as possible.

Electro-magnetic induction is extremely
important. and any shield installation in-
volving parallel wires must bhe watched
for this effect and corrective measures
taken to prevent the interaction of mag-
netic fields. At radio frequencies. the AC
resistance and skin-effect are the main

causes for this increased resistance. This
effect has important bearing on material
selections and their application. Bonding
is covered more fully later on, but it can
he said that proper bonding is not always
obvious and, improperly done, renders an
otherwise good shield ineffective.

The ignition harness takes a terrific
beating through vibration, abrasion, mois-
ture, dirt, oil. heat. electrical stress, cold,
and pressiire changes.

Shielding may improve the overall per-
formance of the ignition system but must
not have anv adverse effects.

For instance. the presence of shielding
increases the capacitance of the leads in
relation to ground. and this results iu
increased magneto loads if voltage output
at the spark plugs is to be maintained.
Such increased capacitance also acceler-
ates spark plug electrode wear, due to the
inerease in the energy of the spark surge.

Corrective measures must be taken
against this, and cables designed to rednce
this capacitance efiect have been devel-
oped. such as those using stainless steel
comdductors. Non-indnetive resistors have
been tried in circuits adjacent to the spark
plugs. The design of such resistors is not
simple, considering the small size required,
the high operating voltage. and the special
conditions attending aircraft operation.
Subjected to temperatures as high as 00
F., many resistor materials proved im-
practical.

Ignition shielding design must also take
into consideration the effects of corona.
Corona occurs when the potential of a
conductor in air is of such value that the

dielectric strength of the air is exceeded.
Corona is always accompanied by the for-
mation of the chemically active gas ozone.
Corona also consumes energy which is
dissipated at heat. As the density of air is
reduced corona becomes more intense, be-
cause the diclectric strength of the air is
reduced. In the presence of moisture,
heat. and pressure changes. corona can
produce harmful results to shielding.

The ozone reacts with the air to forin
nitric oxide which, in the presence of
moisture, creates nitrous acid. This is
harmful to ignition cable and shielding
alike. Low air pressures under high-alti-
tude flight conditions not only intensify
the corona, thus aiding in the more rapid
formation of harmfiul substances. but may
be the cause of corona discharges, result-
ing in failure of the ignition cable.

Ileat also contributes its bit by aiding
in the reduction of air densities. It should
be obvious at this point that the research
ficld is broad when shiclding is being
designe.

Other problems of far reaching import
face the engineers concerned with shield-
ing ignition systems. A comprehensive
discussion is dificult here for the now
important reason of giving aid and com-
fort to the enemy.

The purpose of bonding metallic parts
of the airplane together is to provide
a low resistance path for equalization of
potentials which may exist along its
length.

Interference due to lack of proper bond-
ing may notshow upunderideal flight oper-

(CONTINUED ON PAGE 22)

FIG. 4. THE TYPE OF SHIELDING DEVELOPED FOR AIRCRAFT IS EQUALLY EFFECTIVE FOR APPLICATION TO A PACKARD MARINE ENGINE
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ENGINEERING

IN WORLD WAR 2

In the Present Wartime Economy, Engineers Must Help Themselves to Find Their Proper Places

P TO 1939, the demand for engineers

was so related to the snpply that a
successful student, upon graduation, was
reasonably certain of being invited to join
the engineering department of onc of the
larger corporations. Once employed, he
was shuffled around in a way that exposed
his individual abilities to the watchful
eyes of superiors always alert to dis-
cover talent to strengthen their particular
departments.

The young engineer was not obliged to
fit himself into the first job to which be
was assigned. Rather, the company as-
sumed the obligation of finding for him
the place where he could do the best for
himself and for the organization. If he
failed to make good on his first assignment,
he was given another. If, in the end, he
resigned or was dropped, there was a
feeling that his superiors, rather than the
man himself, had failed.

The Military Takes Over % At least, that
is the way it used to be. Today, such
policies are still considered sound, but their
liberal application has become restricted
because all companies engaged in en-
gineering effort are operating under a
wartime economy.

First, in 1939, the demand for engineers
rose to a point where it exceeded the
supply. Then all companies able to pro-
duce equipment and munitions of war
were called upon to abandon their peace-
time products, and to take on contracts
for many new items they had never built
before, and to deliver them in quantities
far beyond their former output levels.

This had the effect of making manage-
ment the agent for the Government de-
partment issuing the contracts, and the
company a virtual extension of the Gov-
ernment arsenals which, in time of peace,
were able to supply the needs of the
Armed Forces.

Under these new conditions, it was no
longer practical to consider newly-em-
ployed engineers as potential organization
material. The necessities of war called for
hiring a great number of engineers for
assignment to specific work in depart-
ments expanding to five, ten, twenty
times their normal personnel, and start-
ing them to work long hefore adequate
facilities could be provided for thein.

Entirely New Conditions + ‘This has made
a vast change in the conditions con-
fronting young engineers in the larger
organizations, and an even greater change
in the smaller companies where complete

BY M. B. SLEEPER

conversion has been made from civilian
to military production.

Under the pressure of wartime neces-
sity. where the success of a man’s work is
measured by the time he takes to complete
it and his ability to overcome the handi-
caps of limited facilities, it is no longer
possible to maintain the policy of adjust-
ing the assignment to the man. Instead,
engineers are being called upon to adjust
themselves to the jobs they are given.

This is not due to any arbitrary change
of management policy. It is a matter of
sheer necessity. resulting from the fact that
there are not enough engineers to do the
work demanded by the Army and Navy.

The situation is made more acute by the
steady drain on engineering departments
through enlistments and the draft. At the
same time, our Arined Forces are making
still greater demands upon the manu-
facturers for increased output of standard
products and the accelerated development
of new equipment.

A considerable part of this burden falls
upon the shoulders of the young en-
gineers. As citizens of the United States,
they must recognize this challenge and
meet it. It is not an extra respousibility
put upon them by company management.
It is an obligation put upon them by the
men who lead our Armed Forces, to whom
company management jtself is responsible,

Therefore. if an engineer cannot ad-
just himself to his working conditiouns, if
he feels that the laboratory facilities are
inadequate, or if he camot carry the
responsibilities of his job and operate
under his own steam without the assist-
ance and encouragement he would like
to have from others, instead of grousing
and grumbling to his associates, he might
better complain to the Contracting Officer
towhom his company is answerable for the
execution of the jobon which he is working.

There is no telling what kind of an
answer the complaint might bring, but it
is possible that it would be something like
this:

Your complaint about your present work
and the treatment accorded you by your em-
ployer has been given the careful considera-
tion which it deserves.

1t s clear that you are not sufficiently
resourceful to meet the demands put upon
you, and that you are unable to carry your
full share of responsibilities during this
period of National Emergency.

Accordingly, recommendation has been
made to the cognizant authorities that your
draft deferment be cancelled, and that you
be inducted into the Army at once. ¥ou will

www americanradiohistorv com

the  “ave the benefit of military discipline,

ans s atmosphere will more quickly de-
velo, e sense of self-confidence and self-
relia which, obviously, you now lack.

he privilege and duty of every

» make every effort to advance

L. - he organization of which he is

a part. Right now, there are better jobs

and higher salaries waiting to be filled by

men who dem 1strate their ability to
carry greater responsibilities.

The man who makes the trouble for
himself and everyone else is the one who
neglects the job at hand while he com-
plains about not having the one he wants.

In terms of military discipline, the rule
is: “If a command seems unreasonable,
carry it out and then complain about it
afterward.”

Better Jobs Ahead * The important point
is to pick out the job ahead and to make
whatever preparation is necessary to fill
it successfully. Here, for example, is one
way to go about it:

On the page opposite is shown a form
used by the General Electric Company for
an experiment in personnel rating.! A
group of 17 people were rated over a
period of years, and very complete charts
were plotted to show the extent and the
rate of their progress.

These rating sheets were made out at
regular intervals for each person by his
foreman, by one of two of his fellow
workers, and by the supervisor over the
foreman or an outsider.

The purpose was to determine the
special abilities of the individuals so that
they could bhe assigned to the work for
which they were best fitted.

Today, most engineers are working
without the benefit of rating systems by
which the management can recognize their
points of strength and weakness. That is
because there is not enough manpower
to handle this personnel work.

It may happen in consequence that a
man who is an individual worker with
special ability in the production end is
called upon to supervise the work of
several men in the research department.
Or perhaps a man who is competent to
replace his immediate superior is side-
tracked on work of minor importance.

On the other hand, a man’s desire to be
transferred to other work may be born of
wishful thinking and mere discontent over
his present tasks.

(CONCLUDED ON PAGE 22)

LSee: Personnel Rating, by G. J. Meyers, Jr.,
General Electric Review, June. 1942.
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FIG. 1. CONTROL CONSOLE FOR OPERATING THE 250-UFS.A OR -B EQUIPMENT

IMPROVED FM TRANSMITTER

New Link Equipment for Headquarters Stations Incorporates
Refinements in FM Design

BY WILLIAM FINGERLE, JR.*

INCE December, 1941, a great number

of new emergeney FM communica-
tions systems have been put into service.
While the number cannot be disclosed. it
has been so high as to permit the estab-
lishment of standardized systems which
can be installed quickly, and at minimum
expense,

Contributing to this important simphi-
fication is the new Link model 250-UFS8
headquarters transmitting and receiving
unit, available in two types.

Design Features » The 250-UFS-A is de-
signed for systems using the same fre-
quency for the main station and the
mobile units. In this type, only one re-
ceiver is furnished,

The 250-UFS-B. shown in Figs. 2 and 3,
is intended for use in systems with two or
more main stations operating on one fre-
quency, with the mobile units on a second
frequency. Therefore, two receivers are
provided. Under this arrangement, the car
transmitters are adjustable, so the opera-
tors call other cars on No. 1 frequency,
and the main stations on No. 2, while the
main stations talk to each other or to the
cars on No. 1. Both frequeneies can be
tuned in at the main station receivers.

The same control console, Fig. 1, is used
for either type of installation. Provision is
made in the control eircuit of the 2350-
UI'S-B to open the squelch of the mobile
frequency receiver, and to afford positive
muting of the main station receiver, so as
to assure reception on the former without
interference from the other main stations
in the system.

Figs. 2 and 3 show the various elements
in the headguarters unit. At the bottom of

the cabinet are the relays and control cir-

* Assistant Chief Engineer, ¥, M. Link, 125 W,
17th Street, New York City,

cuits, with the transmitter power supply
above. Next are the two receivers, then
the 50-watt exciter and, finally, the 250-
watt output stage. If required, the output
can be raised as high as 400 watts.

Transmitter ~ Specifications « The phase-shift
method is used to obtain frequency modu-
lation. T'his permits direet erystal control
with a simplified eircuit requiring no criti-
cal adjustments. Maximum frequency
deviation is £ 15 ke., operating in the 30-
to 42-me. band. Other speeifications are:

Power Inrur: Standby, 225 watts with
one reeeiver: transmit, 1,100 watts from
115 volts, 60 cyeles.

Power OvreurT: 250 watts nominal: 400
watts maximum,

Aunio RaxGE: 800 to 3,000 cycles, with
high-frequency pre-emphasis,

ConTroL: Remote control over 2-wire
line, using self-contained relays., Provi-
sions are made for codrdinated receiver
control.

Ovurret InpEpANCE: Any — usually fed
into concentric line,

OveRaLL Size: Cabinet dimensions, 21
ins, wide, 15 ins. deep, 78 ins. high.

Tuvse ComperLEmENT: Two 7C7

Two 7A8

One 7C35

One 61.6

Two 807

One 250TH or

45411

T'wo 816 or 866 Jr,
Two 866/866.\

Transmitter Details + Front and rear doors on
the cabinet, fitted with protective switches,
give complete access to the transmitter,
power supplies, receivers, and control
eireuits,

Across the top of the cabinet are five
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meters for reading the line voltage, inter-
mediate power amplifier plate current, and
the grid and plate current and plate volt-
age of the final stage. The meter panel is
protected by a glass window, and is il-
luminated by a 40-watt tumiline lamp.

Directly below this panel are the fila-
ment and plate control switches, with
their associated pilot lights.

At the front of cabinet, down below, is
the relay panel to which the 115-volt AC
line and the remote control telephone pair
are connected,

Frequency generation, modulation, and
the necessary frequency multiplication are
accomplished in the exciter unit. This de-
livers 50 watts at the carrier frequency. A
7-in. panel carries the complete elements
of this circuit.

The output is amplified to the 250/400-
watt level by a triode amplifier mounted
directly above the exciter. PPower for the
final amplifier plate is supplied from a
single-phase, full-wave rectifier rated at
2,000 volts, 300 milliamperes, The recti-
fier panel is the second up from the bottom
of the cabinet, Two 866/866.A tubes, with

FI1G. 2. FRONT VIEW OF THE 250-UFS-B UNIT
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a 2-section choke input filter, furnish the
high voltage.

The power amplifier employs a single
250TH or 45411 tube, connected in a con-
ventional grid-neutralized triode circuit.
This provides excellent efficiency and high
stability. All tuning controls are brought
out to the front edge of the shelf on which
the circuit comnponents are mounted, mak-
ing them easily accessible for adjustment.
This can be seen in Fig. 2.

Eight tubes are used on the exciter
chassis. of which ¢ are of the low-drain
type. Their functions in the circuit are as
follows:

7C7 Crystal oscillator

7.A8 Balanced Modulators (2)

7C7 First frequency quadrupler

7C5 Second frequeney gquadrupler
6L6 Frequency doubler

807 Intermediate power amplifier (2)

From the above, it will be seen that the
erystal frequeney is multiplied 32 times to
obtain the final operating frequency.

A meter and meter switch are provided
on the exciter chassis to read the grid cur-

FIG, 3. REAR OF THE 2-RECEIVER UNIT

rent at cach stage. This is for convenience
in making the initial adjustinents. The
settings of the controls are straight-for-
ward, and small errors in the adjustments
do not affect the output frequency, qual-
ity, or modulation level in any way.

The filament transformer on the power
supply section supplies 6.3 volts AC for
the filaments of the exciter tubes and the
816 or 866 Jr. rectifiers. These rectifier
tubes can be used interchangeably. They
furnish 410 to 475 volts at 250 milliam-
peres to the output tubes of the exciter.

Receiver Defails » The associated receiver.
Type 12-UF Ed. 3. is a twelve-tube, crys-
tal-controlled single-frequency unit, op-
crating from 113 volts, 60 cyeles, Its char-
acteristics are matched to the main station
transmitters and to those used in the cars.
The eircuit ean be adjusted to any fre-
quency in the 30-to-42 me. band. Fre-
quency deviation is 3 15 ke., and the
audio response #+ 3 db. from 300 to 3,000
cveles, with a sharp cut-off filter to at-
tenuate frequencies above 3,000,
The essential specifications are:
Powgr InpuT: 65 watts from 1135 volts,
50--60 cyeles AC.
Power Qurrer: Approximately 1 watt
into 500 ohms.
OvERALL S1zE: Receiver is earried on a
relay rack panel 7 ins. high by 19 ins. long.
Tuse CompLEMENT: Two 6ACT
Two 6K8
One G587
One 65J7
Two (86
One 65L7GT
One 6K6GT
One 6V6GT
One 80

Two guartz crystals are employed in a
double IF system, giving excellent band
pass characteristics with a very favorable
image ratio, Frequency stability is well
within FCC requirements under all varia-
tions of humidity and ambient tempera-
ture.

Three tuning meter jacks are located on
the receiver chassis. The first is for meas-
uring the grid current of the first limiter,
thus indicating resonance in all the preced-
ing stages. The second is for measuring the
grid current of the last limiter. while the
third is to permit adjustment of the bal-
ance in the diseriminator circuit, The first
two jacks are for plugging in a 0-1 mil-
liammeter. The last requires a 30 or 100
microammeter, preferably of the
center type.

In addition. there is a monitor jack on
the control saddle at the rear. This is con-
nected across the 500-ohm output to per-
mit aural monitoring if the receiver loud-
speaker is located remotely.

Sinee the 230-UFS-A and -BB models are
completely self-contained. the only ex-
ternal connections are those to the power
source, antenna and ground. and to the
console and remote control,

zero-
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FORM (

FIG. 1. THREE TYPES ARE AVAILABLE

NEW RELAY FITS SMALL SPACE

A new relay which offers many possibili-
ties to designers of military equipment has
been brought out by C. 1. Clare and Com-
pany, Chicago.

The 6-spring type illustrated here is
extremely small. measuring only 14 by
115 by 13{, in.. and weighs approximately
124 ounces, All metal parts are plated to
withstand the 200-hour salt spray test for
Navy equipment. Insulation is tested
against breakdown at 1,000 volts AC.

Any of the three spring arrangements
shown in Fig. 1 can be used in combina-
tions up to a total of 12 springs. The con-
tacts provided are either of No. 18 gauge
silver, rated at 1 ampere, 50 watts, or No.
18 palladium, rated at 2 amperes, 100
watts,

The assembly is extremely rigid, so as
to make these relays able to withstand the
shock and vibration of aireraft service.
The pile-up screws are tightened under
pressure, and are secured into the heel-
piece by a coating of Glyptal.

Windings are made to individual speci-
fications, for operation on voltages from
1.5 to 60, DC.

Because of their small size and weight.
these relays can be used for many applica-
tions where standard relays wouldl not fit.

=2

P. CLARE & €O

ch|‘.lﬁn‘

e

FIG. 2. UP TO 12 SPRINGS CAN BE USED ON
THIS RELAY. OVERALL LENGTH IS 1-% INS.
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SPOT NEWS NOT

$4,000,000,000: Amount of present un-
filled orders for Government radio equip-
ment.

Plastics Data: Celanese Celluloid Corpora-
tion has just issued a 64-page book on
sheets, rods, tubes, filins, molding mate-
rials, plasticizers, cements, dopes. and
glazing inaterials. Valuable information,
well indexed. covers mechanical and elec-
trical characteristics and data on applica-
tions,

Industrial Cork: With ground cork com-
pounds taking the place of cork sheet and
rubber in many special radio design appli-
cations, the new booklet published by
Arinstrong Cork Company, Lancaster.
Pa., will be found valiable. Check list of
different cork compounds, using Neo-
prene. Thiokol, Buna. and sponge rubber,
show characteristics and applications,

New Connectors: Separable cable connec-
tors introduced by Harwood Company.,
747 N. Highland Avenue. Los .Angeles.
feature split-shell socket that eliminates
one coupling nut and one barrel. Split con-
struction simplifies and speeds soldering of
cable wires. T'vpes range from 10 8 to 48.
All conform to A-N spees.

Mistake: Contrary to published news
items, FM Broadcasters, Inc. has not heen

TEAMWORK: Now commissioned as an
Ensign, Bill Fleischman, Chicago represen-
tative for Radio Electronic Engineering, is
at Princeton University, getting ready to
take off for parts unknown. However, he
will return to the same job when the War
is over, for Mrs. Fleischman wlll carry on
his work while he is away.

Marian Fleischman has had an active
part in the Chicago advertising and pub-
lishing field for the past seven years and
now, as a salesman in her own right, she
will earn the admiration and respect of the
radio-electronic industry in that area. We
join her in wishing Bill God-speed and a
safe return,

dissolved, but continues as the trade asso-
ciation of the FM stations. Confusion re-
sulted from filing of dissolution papers by
FM Radio Broadcasting Co.. Inc.. a New
York corporation which applied for an FM
license. but later joined with Muzak Ra-
dio Broadecasting Station. Ine.. operating

W47NY.

HF lron Cores: .As a result of progress in
powdered iron technique, Stackpole Car-
bon Company. St. Marys, Pa., is now pro-
ducing molded cores that ean be used for
frequencies of 150 to 175 me. Samples of

NEW CONTINENTAL RADIO PLANT IN CHICAGO HAS 50,000 SQ. FT. OF SPACE

www americanradiohistorvy com

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

standard shapes and engineering data are
available.

Expansion: Increased volume of Signal
Corps and Navy contracts necessitate
move by Freed Radio Corporation to new
factory at 200 Hudson Street, New York
City, adjacent to Holland Tunnel En-
trance. Change will permit installation of
new production machinery, additional
laboratory and engineering facilities, and
greatly increased space for apparatus as-
sembly. Present production includes FM
transmitters and receivers, aircraft radio
equipment, measuring instruments, and
electronic devices. Company is under the
management of Arthur Freed who. with
the late Joseph 1. R. Freed, established
the Freed-Eisemann line of home radios in
1921.

Miniature Ceramic Socket: Bureau of Ships
has approved a new socket, of grade

G Steatite, made by E. F. Johnson Com-
pany, Waseco, Minn.. for 9000 series of
tubes, and series 184, 185, 1T4, and IR5.
Assigned number is CEJ 49401,

High School Radio Training: Thirty-nine states
now have U. S, Army Signal Corp
civilian training centers for eclementary
radio instruction in 133 public schools and
colleges. Most of the classes are being held
in vocational high schools. Only states not
represented are Connecticut, Maine, New
Ilampshire, Rhode Island, Vermont, New
Jersey, Michigan, Montana and Nevada.
California, with 17 training centers. leads
the list.

Screw Data; A 96-page catalog on screws.
nuts, and washers. with highly useful tech-
nical data for designers. draftsmen, and
purchasing agents, is available from Man-
ufacturers Screw Produets, 292 W, Hub-
bard Strect. Chicago. Weights, dimen-
sions, and AN specifications are included.
(CONTINUED ON PAGE 27)
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NEWS PICTURE

HE radio telephone equipment used for
the history-making transmissions from
Arlington, Va., to Paris and to Honolulu
in 1915 was a product of Bell Telephone
Laboratories research. At that time, the

Laboratories were operating as the engi-
neering department of Western Electric
Company, at 463 West Street, New York
City.

Today, organized as a separate corpora-
tion, activities at Bell Labs spread across
the whole field of communications re-
search as broadly as the new Murray Hill
buildings stretch over their 250 acres of

www americanradiohistorv com

countryside at Summit, N. J. The set-up
for one out of the many research projects
under way there is illustrated above.
Here, in a highly damped, sound-proof
room, the distribution of sound around a
model head is being investigated. The
elaborate equipment indicates the thor-
oughness with which research work is
carried out at the Murray Hill Unit.

13
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14 19038

STANDARD U.S. NAVY DRY BATTERIES

HERE are 25 types of dry batteries

which have been given standard Navy
numbers. Characteristics and dimensions
are given in the table below, with scale
drawings on the page opposite. It should
be noted that type 19026 is drawn to a
scale of 17 = 32", while all the others are
lll 5 8”,

All the batteries are reetangular in
shape except those of which a top view is

given. Some of the batteries have sockets
for terminals. In these cases, if the socket
is on the top of the hattery, it is drawn
above.

Battery type 19032 has snap terminals,
as indicated by the circles above the side
view. Since the shapes of the snaps are
different, it is impossible to connect them
in reverse.

introduction of any new types of battery
packs, for the reason that the present
variety should be adequate to meet the
requirements of new equipment if packs
or batteries now available are combined.

The soundness of this policy is obvious
when it is realized that, once a new pack is
added to the list, it must be stocked at all
Naval stations, and supplies of fresh bat-
teries maintained at all times.

Current practice is strongly against the

ELECTRICAL AND MECHANICAL DIMENSIONS OF U. S. NAVY BATTERIES, 1942 TYPES

NAVY EQUIV. CLOSURE TERMINAL VOLTAGE NO. & TYPE NO. & TYPE DIMENSIONS WEIGHT
NO. S.C.NO. A B C OF CELL  OF TERMINAL L. OR D. w. H. O.AH. LBS.
19003 — Wax 15 Three 6-in. 4% 2% 2% 3 1.5
top + 12 No. 5 Pigtails
+ 224 -
19004 — Wax = 30 Three 8% 4% 7% 71516 13
top + 22% No. 8 Binding Posts
+ 45 -
19004A — Wax - 30 Three 8% 4% 7% 71516 13
top + 22% No. 8 Spring Clips
+ 45 i i
19005 BA36 Wax = 30 Three 4% 211,16 6 6% 3
top + 22 No. 5 Binding Posts
+ 45
19006 - Wax — 15 Two 4% 2% 2% 3% 1.5
tcp + 22V - No. 5 Spring Clips
19010 BA35 Paper = 4 Two 2% 2% 31516 49 32 1.38
top + 1% B No. 9 Binding Posts
19011 BA34 Wax + =1% 5 One Pigtail 4% % 2% 3% .65
top —3 — 4 No. 5§ Five Binding Posts
] 6 7% - i
19013 BA31 Wax 3 Two 2\ % 2916 3 .25
top 42 No. § Binding Posts
19014 BA27 Wax -+ 1 3 Four 4116 1 3316 31516 .88
top -3 -4 No. 2 Binding Posts
19015 BA32 Metal 6 No, 8 Five-Contact 8 5 61316 7732 12.5
can +3 + 144 4 108 No. 5 Socket
—13%
19016 — = Two 359 64 31516 5716 51516
+ 4% Spring Clips
19018 — Paper + + 156 7Y Five-Contact 69 16 938 4%
top 1% Socket
-3
19020 — Paper - 8 Two-Contact 31316 22132 51132 2.5
top + 6 No. 9 Socket - 7
19021 — Paper - 3v Two-Contact 3916 % 5% 1.9
top + 45 No. 78 Socket ) 7
19022 — Paper - 96 Two-Contact ) 7Va 13% 40.5
top +3 No. 8 Socket
19023 — Wax = 33 Four
top + 22% No. 9 Spring Clips 8% 43 32 71116 89 32
+ 45
+ 59%
19024 — Wax 2 Two 119 32 25 32 22132 229,32 .25
top +3 No. 5 Binding Posts
19026 — Metal - - Four-Contact 25% 40%
can + 7% + 300 ) - Socket
19027 — Paper = — 6 6 No.78  Five-Contact 1% 3% &%
top +3 + 135 90 No. 716 Socket
19028 — Paper - + 90 4No. 5 Three-Contact 4 1% 4%
top +3 60 No. 716 Socket
19031 BA30 Metal = 1
jocket + 1 No. 2 Flashlight 121 64 227 64 .21
19032 BAS1 Paper = 45 Two 21116 1516 3% 75
top + 67 No. 716 Snaps
19033 BA2 Wax = 15 Two 3716 23,32 21932 227/32  1.15
top + 222 No. 4 Pigtails B )
A BAI7  Wax - 1 Two 2% 6 & 2.25
top + 1% No. 6 Binding Posts )
" BA38  Paper B - 69 Flashlight 11132 111/32 % 1% 1.2
top + 103%
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G.E. WENT TO THEM AND FOUND OUT!

www americanradiohistorvy com

This new antenna by G. E., with circular bays, elim-
inotes the usual complex, costly structure, yet
radiotes energy uniformly. It is an example of Gen-
erol Electric engineering leadership in FM equipment.

A\[ONC owners of frequency-modulation re-
ceivers, a large majority like the quality of FM
reception. For example, 85 per cent say it is
better than regular hroadeast reception, and 91
per cent would recommend it to their friends!
These are facts and figures taken directly from
a survev made for General Electric in 11 cities
by an independent research organization. Among
owners of General Electric FM receivers, the
approval registered was even grealer.

FM Receivers
NO OTHER
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The research organization went directly to
private homes for its findings. It sought and
obtained answers from hoth FM and non-FM
owners of high, medium, and low cost sets. The
answers took on a pattern of telling significance.

Seventy-eight per cent of the non-FM owners
rated virtual freedom from static and better
tone quality as the outstanding FM advantages.
Eighty per cent of FM owners emphasized these
same advantages also.

Today G. E. is building FM transmitting and
receiving equipment for war purposes only. with
the same precision and skill that characterize
all of its electronic devices. When peace comes,
General Electric FM equipment will be more
than ever the best that money can buy! . .. For
detailed information on the FM survey. write
for booklet, entitled “What the Consumer Thinks
of FM,” to Radio, Television, and Electronics
Department, General Flectric, Schenectady, N. Y.

FM Broadcast Apparatus « FM Broadcasting ¢ FM Police Radio ¢ FM Military Radio
MANUFACTURER OFFERS SO MUCH FM EXPERIENCE

GENERAL 3 ELECTRIC

50.A2.6918

www americanradiohistorvy com
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DESIGN OF SELENIUM RECTIFIERS

Part 2. Data on the Design of Metallic Plate Rectifiers for Electronic Circuit Applications

Forced Draft Ventilation Unit « The extended
current rating of selenium rectifier plates
with forced draft or fan cooling and the
speed of air constituting the forced venti-
lation require further consideration. .\
rather conservative relationship of current
rating to air velocity has heen established
and successfully used for the 435 in. di-
ameter No. 7 plate (Table V),

As an example, let us desigu a three-
phase. full-wave rectifier supplying a DC
output of 600 amperes at

BY J. E. YARMACK*

Similarly, the regulation of the three-
phase, 325-ampere, 13-volt unit (Fig. 10)
is computed by reading F. for .V equal to
zero in Fig. 8. Substituting 0.8 for the
value of dv in formula (8). and taking
118 volts for V.., the no-load voltage is
found to be 15 volts, and the voltage
regulation is, therefore, 15.49,
selenium

Efficiency « The efficieney  of

rectifiers varies with the type of cireuit

Vel e

(ada) + 17, + 7, % 190 = Foctficincy,

(8)

where W7, are losses due to forward cur-
rent and 1, are losses due to the reverse
current.

The computation of exact efficiency for
all sizes of plates. and various loads and
circuits is rather involved and constitutes
an extensive subject in itself.

In order to illustrate

6 volts. Because of the
low reguired output volt-
age, as compared to the
full r.m.s. voltage permis-
sible for the No. 7 plate,
the center tap circuit is
most economical and gives
greatest efficiency. With
the fan delivering air at
a speed of 120 feet per
minute, the 7.5-ampere
(Table 1) loading of this
plate ean be inereased 2.5
times (Table V), thus
making it 18.7 amperes
per plate. Practical con-
sideration of possible 109,
overload suggests that
this unit should have 86
plates in parallel for the
total current output of
the unit. This makes the
value .V (Fig. 8) equal to
2.22 and the initial and
aged dv equal to 1.6 and
2.4, respectively. The

the simplified method of
efficiency  computation
and the effect of dv
changes on its value, let
us compute the efficiency
of the 825-ampere, 13-
volt, three-phase unit il-

lustrated in Fig. to.
Forward losses per
plate in the three phase

bridge eircuit are
V2l dv
uy - .
3

where 2 is a conver-
sion factor for approxi-
mating the peak value
of the AC wave in terms
of effective value of dv.
Divisor 8 results from
the fact that in the
three-phase bridge cir-
cuit each plate is uti-
lized 2 X 1/6 times in
each cycle. Accordingly,
when the values above

total connection of the
rectifier is, therefore, 6—
1-86. The new I .. for half
of the transformer secondary voltage is
6.1 volts and, for the fully aged condition,
6.9 volts. A view of this equipment is
shown in Fig. 12.

Voltage Regulation « The inherent voltage
regulation of the selenium rectifier is in
the neighborhood of 10-209,. In com-
puting the regulation, one must determine
the no-load vahie of dv and then the no-
load output voltage. In the ecase of the
first example of a 4-ampere, 16-volt
rectifier, the dv value from Fig. 5 is 0.4.
The DC output voltage. therefore, at no
load is:
23.6 —2 X 2 X .4

Toe = — = 19.1,
Vo 1.15
R 19.1 — 16
Regulation = To X 100 = 19.4,.
*Engineer, International Telephone & Radio

Manufacturing Corporation, East Newark, N, J.

FI1G.10. RECTIFIERWITH24 STACKS OF 25 PLATES IN PARALLEL FOR 220V.,3-PHASE

and the nature of the load. The single-
phase circuits with fully loaded plates in
respect to voltage and current, when
feeding either resistive or inductive loads.
give an efficieney of approximately 649,.
The same circuits, when used for battery
charging, give an efficiency some 149
higher due to the greater value of the
rectified voltage. The three-phase circuits
give efficieney values in the neighborhood
of 839 and, for all practical purposes,
remain the same irrespective of the type
of load. For all circuits and loads, how-
ever, the efficiency of selenium rectifiers
increases with decrease of load down to
approximately 25% of full value, and
thereafter falls off rapidly. The efficiency
itself depends on the combined losses in
the selenium rectifier from forward and
reverse currents, and, in formula forimn,
it is:
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are substituted in the
formula for forward
losses:
825/100 X V2 X 1.07
;= = 1.64
3

watts per plate, or B’y = 6 X 100 X 1.64
= 984 watts for all 100 plates in six arms.

The reverse losses are approximately
one third of forward losses computed for
the normal rating of the plate used in this
unit :

1 6X100 X 8X V2X18 _

W, =
3 3

136 watts.
The new input wattage I, therefore, is:

W= (e X Va)+ W,+ 0¥,

= (325 X 13) + 984 + 136 = 5345
watts.

o . 4225
Efficiency = P65 X 100 = 79.2%,.
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FIG. 11. SELENIUM RECTIFIER USED TO OP-
ERATE TELAUTOGRAPH EQUIPMENT

Similarly, assuming a possible 30%
change in dv, the efficiency of this rectifier
with stacks fully aged is computed as
729,

The foregoing designs illustrate the im-
portance of the quantity dr, which is
dependent on the forward resistance and
current density of the plates as well as

the ambient temperature under operating
conditions. Its changing values under
varying conditions greatly influence the
efficiency, regulation, and aging of seleni-
um rectifiers. The ambient temperature
and current density relationships affecting
the value of dp are illustrated in Fig. 13.
The arrows on the curves indicate that
the resistance of the plates decreases with
increase of temperature. As the plates
cool off the resistance again increases,
and dv is greater at the new lower tem-
peratures than during the rising tempera-
ture phase of the heating cycle. This phe-
nomenon diminishes with lower current
densities to a point where the resistance
is the same at corresponding temperatures
of the heating and cooling portions of
the cycle.

Ambient Temperature of 33° C. and Above x
Almost invariably more than one selenium
plate type appears suitable for given out-
put requirements. The type of circuit or
nature of loading as well as the cost, how-
ever, restricts the choice.

40
30

20

W A vo DD

Fs — SIZE FACTOR

Av_ YOUIACE Ok

v

Fv

+20 +40 .60
TEMPERATURE °C

-40 -20 0

FIG. 13. FV AT VARYING CURRENT DENSI-
TIES AGAINST AMBIENT TEMPERATURE

The Alignment Chart (Fig. 14) has been
found useful in selecting plate types for
specified output currents. If a straight

TABLE V *
Multiplying Factor for Normal Plate Ratings, k3 1 1.5 2 2.5 3 3.5 4 4.5
Air Speed in Ft. per Minute 0 60 90 120 160 200 310 400
Cubic Feet per Minute per Plate 0 5 .8 1.0 1.4 1.7 2.8 3.7

* Relation of factor ka by which normal roting of No. 7, i.e. 4% diometer selenium plotes con be increased, ond the speed

and amount of air necessary.
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FIG. 14, LEFT. RECTIFIER TYPE FOR GIVEN OUTPUT, LOAD, AND CIRCUIT. FIG. 15, RIGHT. RELATION TO AMBIENT TEMPERATURE lg
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edge is laid connecting the required direct
current output with the type of circuit
and the nature of load, the intersection of
the straight edge on the plate size scale
gives the type number of the required
rectificr plate. If the intersection falls
between two plate type numbers, the
plate having the higher current rating
should be chosen.

For ambient temperatures higher than
35° C., the plate type number for a 35°
C. ambient should first be found. Refer-
ring to Fig. 13, a straight edge connecting
the 35°C. ambient temperature plate
type number with the desired higher
ambient value of the temperature scale
intersects the right-hand scale, indicating
the required higher ambient plate type
number. Agam. if the wntersection is be-
tween two plate type numbers, the plate
tyvpe number with the higher current rat-
ing should be nused. It will be noted that,
by decreasing the voltage rating, a small
increase in current rating is allowable.

\s an example, let us design a high-
voltage. low-current rectificr of the tvpe
Hlustrated in Fig. 16 for either resistive
or inductive load. Referring to Fig. 14,
the line drawn through the 0.18 reading
on the left-hand scale, and the point
marked “single phase bridge” in the
middle of the chart. intersects the right-
hand  scale between “27 and 207",
Thus, Plate 20 (Table 11) would be used
if the rectifier is to operate under maxi-
mum ambient temperature of 35° C.
In order to derate plate 20 for a 60° C.
ambient, reference is made to Fig. 15.
The line drawn on this ehart through the
same point, between 2 and 20 of the left-
hand scale, as in Fig. 14, and the point
marked 609, of voltage indicates that the
No. 21 selenium plate (Table I1) should
be used for the required assembly. Further
computations of quantities ., do, and
F1G.12, RIGHT.3-PHASE UNIT WITH FORCED
DRAFT HAS 600 AMPS. OUTPUT AT 6 VOLTS.
OVERALL EFFICIENCY, 74%; POWER FAC-
TOR, 94%. FIG. 15, BELOW. SINGLE-PHASE
RECTIFIER WITH 180 MA. OUTPUT AT 2300

VOLTS UNDER AMBIENT TEMPERATURES
OF —40° TO + 60°c.

result in the design of a rectifier with total
connections of $4-224-1, arranged in 28
stacks, each consisting of 32 133" plates in
series.
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BOOK REVIEW

Plasties. by J. H. Dubois. 291 pages.
31 illustrations, 37 tables, eloth bound,
812 by 3%% ins. Published by American
Technical Society, Drexel Avenue at 58th
Street. Chicago, 111.

To say that the author has covered the
subject of plastics thoroughly sounds
trite, but the statement is horne out by the
fact that 15 pages are required to index
the information presented in this book.

The 14 chapters cover phenolic plastics;
urea or amino plasties: cellulose plastics;
acrylie, vinyl, and styrvene plastics: cast
phenolic and protein plastics: other plas-
tic materials; cold-molded plasties and
shellac: laminated plastics: compression
and transfer molding; injection molding
and continuous extrusion; finishing an
decorating plastic products; design of
molded produets.

J. H. Dubois is well qualified as an
authority on the subject of plastics, be-
cause of his long association with General
Electric’s plastics department. Anyone
concerned with molded products will find
mch useful information and data in this
volume, covering the latest techniques of
materials and methods.
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AIRCRAFT IGNITION
SHIELDING

(CONTINUED FROM PAGE 7)

ation, but such interference will be more
severe when the airplane is operated in
bad weather where potential gradients
are irregular, such as are encountered in
thunderstorm arcas. Where the airplane
passes into gradient levels of widely vary-
ing potential, the metallic structures are
trying at all times to equalize their electro-
static charges with that of the surround-
ing atmosphere.

Under these circumstances, a large mass
of metal may assume a charge greater than
alesser mass. In their attempts to equalize
their own potentials, a flow of current
results with attending spark discharges,
if the path is one of high resistance. The
disturbance created by such spark dis-
charges is small, but the interference thus
generated is easily equal in field intensity
at the receiving antenna to that of the
signal to which the receiver is tuned, and
may prevent reception of the desired
signal.

In addition, transmitters require a
highly tuned resonant circuit utilizing
a balance between the structure of the
aircraft and the antenna circuit proper.
It can readily be seen. therefore, that the
varying resistance of improperly bonded
aircraft parts can upset the necessary bal-
ance, thus bringing about unsatisfactory
operation of the transmitter system.

Bonding must be frequent even on long
lengths of continuous metal such as a
length of conduit. Thus the potential
gradient of any unit length of such con-
duit is maintained close to that of ground.
Were the potential allowed to exceed a
safe value, such a length of conduit might
resonate at the transmitter frequency,
making two-way communication difficult.
It is highly important that these high
absorption factors be eliminated.

Bonding contributes an additional hen-
efit quite apart from any considerations
based on conmnunications. This is its effect
on slowing down the process of electro-
lytic corrosion. There is a tendency for a
free element to pass into solution as an
ion, and the relative tendency of the met-
als to form ions has been set down in what
is known as the electromotive series. The
rate at which an ion passes into solution
is greater for acid and salt solutions. such
as sea water, than some other fluids. This
rate is further increased under the pressure
of different potential gradients. Thus
bonding effectually reduces the rate of
such corrosion. Years ago, hefore the
general use of bonding, instances occurred
where metal aircraft only a few months
old were pronounced unsafe for flying, due
to the severity of this condition.

It nay be interesting to know how accu-
rately the foregoing interference consid-
erations can be determined by engineering
computations. Bluntly and in few words:
“Not at all.” It is true that attempts are

made, and indeed preliminary work is
necessary, if the job is to be started on the
right foot. However, the last analysis
must be the experimental testing of an
actually complete installation.

Men responsible for shielding and bond-
ing projects need not be concerned over
this state of affairs, however. After all,
simple airframes are still being proof-
tested and sometimes with results that
redden the faces of responsible engineers.
The field of radio communications is still a

FM for Aircraft
Communication

HIS iysis of de radio
interference on aircraft, which J. J.
Mascuch has so ably presented, may be a
highly effective argument for the use of
FM vs. AM for aircraft communications.

In 1941, General Electric Company
conducted a series of tests on the com-
parative efficlency of FM and AM equip-
ment for plane to ground communica-
tion. The results were highly favorable
to FM. These tests were not specifically
concerned with electrical interference.

No further data has been released on
this subject from any source. However, it
Is known that some engineers believe
there should and will be a general shift
from AM to FM for post-war aircraft
radio.

The use of FM would probably not
eliminate the need for ignition shielding,
but it would minimize the effect of fail-
ures In the shielding system. These, as
Mr. Mascuch pointed out, are most liable
to occur under conditions when radio
communication is most needed.

It seems probabie that experience now
being gained under War conditions will
lead to the adoption of FM as soon as the
conversion can be effected. — Editor

relatively new field in its potential possi-
bilities.

The only satisfactory practice is to
shield completely all electrical equipment
and associated wiring throughout the air-
craft and then to bond everything prop-
erly. It is better to start with a complete
job and let experimentation dictate the
removal of unnecessary shielding and
bouding in terms of the degree of efficiency
desired.

All generators must be filtered by con-
necting by-pass condensers from the
positive to the negative terminals as close
to the generators as possible. Under cer-
tain conditions a certain amount of inter-
ference is radiated through the ignition
hooster coil. If a flight test indicates that
this coundition is present. it can be cor-
rected by placing a condenser from the
positive low-voltage terminal to ground.

After the complete installation has been
made, the shielding effectiveness can then
be determined only by operating the re-
ceiver and transmitter with the aircraft
in actual flight under the varying condi-
tions to be met in service. Such a flight
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test should be conducted somewhat along
the following lines:

1. All radio equipment must be complete
and in operating condition.

2. With the airplane in flight, engines
must be run at normal cruising speed.

3. Receivers should be adjusted for maxi-
mnn sensitivity and tuned for maximmm
response in the most sensitive portions of
the hands, Reeeivers should not be tuned
to any signal during this test, as signals
of high level tend to override and thus
minimize interference.

4. The main line switch or cirenit breaker
should be in the “on"" position,

5. All electrical apparatus within the
airplane should be operated either inde-
pendently or simultaneously.

Should interference occur, a probe an-
tenna should be used to locate the source.
For locating electro-magnetic fields. the
loop probe should be used; and for electro-
static fields. it is best to use a straight
wire. When the ignition system is sus-
pected of ereating noise, exact determina-
tion can be made in the following manner:

With the receiver adjusted for maxi-
mum sensitivity and detuned from any
signal, the observer should listen carefully
for any form of interference prior to start-
ing the engine. Assuming none present,
the engine is then started and when idled
it should be switched from one magneto to
the other. Should only one magneto give
quiet operation. the other, with its set of
plugs. is the offender. With the noisy com-
bination in operation, if the interference
oceurs onee during a revolution, there is a
leak at one spark plug; or if continuous,
the trouble is associated with the magneto.
If interference is found only at higher en-
gine speed. the generator is probably at
fault. As a check on the generator, the
field switeh should be operated “off ™ and
“on.”

From the foregoing. it can be seen that
shielding and bonding are not an incidental
consideration. but rather are complicated
and complex in design and functioning.
Solving the problems is hard work. not
readily appreciated by those whose inter-
est really begins after the job has heen
done suecessfully.

ENGINEERING IN WORLD WAR 2

(CONTINUVED FROM PAGE 8)

In any case. the rating sheet reproduced
here, used for self-examination, enablesany
engineer to analyze his special abilities, to
the end that he can determine the kind
of work for which he is best fitted, and to
which he can contribute most effectively.

A reguest for advancement or transfer
to another department, supported by rat-
ings from his associates and his imme-
diate superior on such a form as this,
would carry far more eonviction than a
request in the form of a complaint over
his present status.
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“Engineer a loud speaker for battleships!”

“Engineer a loud speaker to go in training tanks!”
“Engineer a loud speaker for submarines!”
“Engineer a loud speaker for command cars!”

“Engineer a loud speaker for landing barges!”

Those are just a few of the Instructions Jensen has
received since America decided to make war its business.
Unsurpassed design and production facilities have made

Jensen “Loud speaker maker for the armed forces.”

In addition to the great honor, it is invaluable experience.

ensen

MANUFACTURING COMPANY
6601 South Laramie, Chicago
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CONDENSERS, Variable Receiver

Tuning
Alden Prods. Co., Brockton, Mass.
Amerlcun Steel Package Co.. Defiance,

leker & Willlamson, Ammnre. Pa.
Bud Radlo, Ine., Clevelan
L‘ardwell ‘;ﬂg Corp., Allsn l)

(‘enernl “Instrument Corp., Ellzabeth,
Hnmmn.rlund Mig. Co,, 424 W' 334d 8t.,

of Amer., L. 1. City, N. Y.
. Co., ME. Carmel, 111,
vllllen an. (‘A).. Malden. Mass.
Natlonal Co., Malden, Mass,
itadlo (,omlenser Co., Camden, N, J.
Auullml Corp.. ('] hlcum. .

Die & St'p'g Co., 1260 Cly-

bourn Av., Chicago

CONDENSERS, Variable Trans-

mitter Tuning
Barker & Willlamson, Upper Darby, Pa.
Bud Radlo, Cleveland,
« amwell Mifg. Corp., Allen D., Brooklyn,

Y.
Hammynrtund Mtg. Co., 424 W. 33 8t.,
Insullne Corp. nt Amer., L. 1. City, N. Y.
o [Ja0 aseca Mi

Inc.,

Brook-

1 nsullne Cor

nn.
. C ames, Malden, Mass.
:\atlunnl Lo Malden. Mass,

CONDENSERS, Variable Trimmer
% Aerovox Corp,, New I3edford, Mass.
Alden Prods. Co.. 1irockton, Mass.

American Steel Package Co.. De-
ance,

1sud Radlo. Inc., Cleveland. O,

(n{du;ell Mfg, Corp., Allen, hrooklyn.

(entralnb Mllwnukee Wis.

o Co. brldze. Mass.
. I.. 400 8. Peorla,

Chlcago

Ha\mn‘nrlund MR, Co.. 424 W. 33 8t.,
N.Y. .

ADDITIONS THIS MONTH

25 New ltems Are Listed
110 New Names Have Been Added

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 to company names which

should be added, and hard-to-find items which
should be listed in this Directory.
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Insullno C ov of America, Long Island

n .E.F.,
\l:llgry & (‘ . Inc., P R. . lndluxnnolla

Melsaner Mtu Co., Mt. Carmel, IN.
Miilen Mtg. Co., James, Malden, Mass.

\illler Co, W., Los A elea. Cal.
Muter 1255 8. Ichigan Av.,
Chicago

Natlonal C'o., Malden. Mass.

Potter Co., 1950 Sheridan Rd., N,

Chleago
Slckles Co., F. W., Chlcopee, Mass.
Solar Mfg. Corp., Bnyonne, N.J.
Telernd o bng Corp., 484 Broome,

CONNECTORS, Cable
Aero Electric Co Los Angeles, Callf.
Alden Prods., nrgkwn Mass
AnAer l}ﬂel'ophorlne Co., 1915 8. Western
v., Los A
Au(x:" Phenullc Corp.. 1830 8. 54th St.,

Ama’lcan Radlo Hardware Co., 476
B'way, N. Y. C.
Andl!.v' Victor J., 6429 S. Lavergne Av.,

Astatic orp Youngstown. O.

Atlas Sound’ Corp., 1442 39th St.,
Brooklyn, N. Y.

Birnbach Radfo, 145 Hudson St.,
N.Y.C.

Breeze Mig. Corp., Newark,

Brush l)evelnpmem Co., Clevelnnd (¢}

Bud Radio, Cleveland, Ohlo

Cannon Llec. Development, 3209 Hum-
boidt, 1.os Angeles

Eby, Ine., Iluuh H Phliadeiphia

Electro \olce 1tg. Co., South Bend,

Ind
ank’l{ln Mﬂ Corp.. 175 Varick St..

General Radio Co., Cambridge, Mass,
Harwood Co.. 747 N. HIghland Ave..

Los Angeles
Insuline Lorn otAmer., L.I.City, N. Y.
Joae: ward B., 2300 Wabansla.

cag
allory & Co., P. R.. Indiana)
RMID (‘lty Products Co., 127

helectar \m: Co.,

1ls, Ind.
. 26 st..

Louk Island Clty,

CONTACT POINTS
Callite Tunksten Corp., Unlon Clty,

:\lilnli:',r'y & Co., Ine., P, R.. Indianapolls,
nd.

COUPLINGS, fiexible

Cardwell \lm Corp., Allen D.. Brook-
yn, N. Y.
Johnson Co., IX. F., Waseca, Minn.

Millen Mig. Co., James Malden, Mass.
National Co., ine., Malden, Mass

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

CRYSTALS, Quartz
Blgsc‘l} & Lomb Optical Co.. Rochester.

Bellefonte Eng. Labs., Bellofnm,e Penna.

Bllley Flec. Co., lurle. Penn:

Burnett, Wm. W. an D|exn. Cal.

Conltna Radie Co.. Cogar Hostds. Jowa

Electronic Resel.rvh Corp., 800 W. Wasb-
e

ington Blvd., 0
(;eneral Elsclrlc Co 4Hh:ru-r1.|u.- N.Y.
General Radlo “ambriilae, Mass.
H.brr‘llt'iy-wl\e"s Communlcutlons. South-
Hlpower (‘rysul Co., 2035 W. Charles-
ton,

Hollhuer Cryscal Cn Merriam, Kan.
Hunt & Sons, (3. Cariisle, Fa.
Kaar Engin earlng (, Plln Alto,
yelller. August E..

h Bergen.
Radlo, Cnuncll Bluffs, Towa
Pr%:lslon Crystal Labs., Sprlnzneld

Preclslun Piezo Hervice, Baton Rouge,
La.

Preml;;r ¢rystal Labs.. 63 Park Row.
N,

RCA Mfg. Co,, Camden, N. J.
Scel:’ ific Radio Servlee. llyllwvllle.
Standard Plezo Co., (‘arllsl Pa,

Valpey Crystals, Holiston, Mass
Zel.sg?lnc., Carl, 485 l'mh Av.,

DIALS, instrument
Crowe Nameplate (n. ErO}
wood Ave.. Chicag
(ieneral Rad|
Natlonal Co.,
Rogan Bros.,
Chicago

FASTENERS, Separable

Ny.c

Ravens-

.(nmbrld e, Mass,
Inc., Malden, Mass
2003 8. Michigan Ave.,

(a{nloc l-nswx(ler Co., 420 Lexington
ve
\hlakepmol Inc., 2501 N. Keeler Ave.,
Chicago
FELT
American Feit Co.. Inc., Glenviile,

Conn.
Western t'elt Works, 1031 Ogden Av.,
Chicago
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BOOK REVIEW

AIRCRAFT ELECcTRICITY, by Lieut. Nor-
man J. Clark and Howard E. Corbitt. 350
pages, 202 illustrations and charts, cloth
bound, 614 by 9 ins. Published by The
Ronald Press, 15 East 26th Street. New
York City. Price $3.50.

Radio engineers in the employ of civil-
ian contractors producing aireraft radio
equipment seldom have the benefit of
operating the apparatus they design under
actual flying conditions. It is rare that
they even see the products of their work
installed in planes. Except in unusual situ-
ations, their knowledge of aireraft radio
equipment is obtained second-hand during
conferences with Government engineers
whose activities are confined largely to the
laboratories.

As a result. civilian engineers have little
opportunity to become acquainted with
aircraft methods and practices. the gen-
eral technique of design and installation,
and the related electrical equipment used
in planes.

To these men, Messrs. Clark and
Corbitt, in their new book. have made
an important contribution. Lieut. Clark,
U.S.N.R., was electrical engineer at Lock-
heed Aircraft. and Howard Corbitt is
electrical engineer for Lockheed Overseas
Corporation. so that they are in a position
to write froin first-hand knowledge.

Their book contains three classes of
information: 1) photographs and drawings
of electrical and radio equipment and in-
stallation methods, 2) dimension drawings
and data on standard parts such as con-
nectors, conduit fittings., and electro-
mechanical equipment and., 3) curves and
formulas for determining various design
characteristics.

PROTECTING STEEL PARTS
AGAINST SALT-WATER
CORROSION

HE following letters shed further light

on the very important matter of pro-
tecting steel parts from corrosion under
conditions of military service:

To the Editor,

The article entitled **New Radio Elec-
tronic Design Practice,” Pages 15 and 22,
October, 1942, issue of Rabro-ELEcTRONIC
ENGINEERING, has been read with interest.

Particular note has been taken of the
third paragraph under the sub-heading
entitled ** Corrosion Due to Rust,” page
22, wherein it is suggested that enamel or
wrinkle finishes are not adequate to pre-
vent rust and that all parts finished in
such manner “must have a foundation of
cadmium followed by a primer coat of
zinc chromate, on which the wrinkle
finish is applied.”

The writer has had occasion to specify
and supervise the application of a number

Meissner employees ore
justifiobly proud of their
€ emblems . . . the symbol

©f @ job well done. l

of different finishes of this character. He
believes that zinc chromate primer will
not adhere properly to cadmium plate and
consequently may not be applied between
cadmium plating and a final baked-on
finishing lacquer.

This matter was reeently checked with
Pittsburgh Plate Glass Co., Sherwin-
Williams Paint Co., and Murphy Varnish
Co., and it was determined that no one of
these sources could supply a zinc chromate
primer guaranteed to have proper adher-
ence when applied to a cadmium-plated
metal surface. It is believed that zinc
chromate primer may bhe applied to a
copper-plated surface or to a properly
cleaned steel surface.

It is likewise helieved that no generally
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available zine chromate primer can be
applied to a cadmium-plated surface with
any expectation that it will do other than
flake off in very short order.

It is the writer’s respeetful belief that a
correction of what is believed to be an
unquestionably inadvertent error might
advantageously be passed on to Ranto-
ELECcTRONIC ENGINEERING Teaders, some
of whom may learn to their distress that
commereial zine chromate primers are
unsuitable for application to cadimium-
plated surfaces as primers.

Cordially,
MeMuernbo Siuven. Fiee President,
Special Equipment Division
Fada Radio and Eleetric Company, Inc.
Long Island City, N. Y.

23


www.americanradiohistory.com

26

FIBRE, Vuicanized
Brandywine Fibre Prods. Co., Wilming-

ton. Del.

Continental-Dlamond Flbre Co.. New-
arl

Insulation Mfgrs, Corp.. 565 W. Wash.
Blvd., Chis

Johnson Co.. E. F., Waseca, Minn,
Lapp Insulator Co., Inc., Leroy, N. Y.

IRON CORES, Powdered
(,mwley & Co., Henry L., West Orange,

blbsun Elee, " o Plttqbumh.
Mallory & ( IndlaMnnpollx Ind.
St

Vi cago
Mlel Insulator Co 196 Varick, N. Y. C.
1V re Co., W/

Ylor Fibre Co., Norristown, Pa.

Wilmington_Fibre Speclalty Co., Wli-
mington, Del. peclalty
FILTERS, Electrical Noise

Avla Products Co., 737 N. Ilghland

Ave., Los Angeles
Mallory & Co.. Inc., P. R., Indianapolls,

Ind.
‘Tobe Deutschmann Corp., Canton, Mass.
FINISHES, Metal

Alrose Chemlcal Co., Providence, R. I.
Alumlnum €o. of America, Pittsburgh,
Ault & Wlborg Corp.. 75 Varick,
Hilo Vurnlsh Corp., Brooklyn, N. Y
Maas & Waldsteln'Co., Newark,
New Wrinkle, Ine., Dayton, O.

FREQUENCY METERS
* Browning Labs., Inc., Winchester, Mass.

# Link, F. M., 7 8t., N.

\l&as?remenu Corporation, 13conten.

FREQUENCY STANDARDS,

Primary
General Radlo Co., Cambridge, Mass.

FREQUENCY STANDARDS, Quartz

Secondary
Millen Mtg. Co., Inc., Malden. Mass,

FUSES, Enclosed
Dante Klec. Mfg. Co.. Bantam, Conn.
Jeflerson Elec. Co., Bellw
Llnlelluse Inc., 4753 Ravenswood Av.,
cago

GEARS & PINIONS, Metal
Continental-Diamond Fibre Co., New-

ark, Del.
Gear Specialties, Inc., 2650 W. Medill.
cago
Perklns Machine & Gear Co., Spring-
Thompson Clock Co.. H. €., Bristol,
Conn

GEARS & PINIONS, Non-Metallic
Brtnndywlne Fibre Prods. Co., Wilming-
on
Formica Insulatlon Co., Clnclnnath, 0.
Geé{‘ Speclaltlu Inc., 2650 W. Mediil,

tGeneral P,lectrlc Co., Pittsfield, Mass.
Mica Insulator Co.. 196 Varick St..

N,

Nntllonnl Vulcanlzed Fibre Co., Wil-

mington,

Pe;k}gs \luhlne & Gear Co., Spring-
3

Rlchsrduon (,o Melrose Park, Chlcago

Synthane Co Onks, Pa.

‘Taylor Fibre Norristown, Pa.

Wilmington l-‘lbre Speclnln ‘Co., WiI-
mipgton, Del.

GENERATORS, Gas Engine Driven
Kato Engineering Co., Mankato. Minn.

GENERATORS, Standard Signal
Boonton Radio Corp., Boonton, N, J.
Ferris Instrument C'o.. Boonton, X. J
Gieneral Radlo (o, Cambridge, Mass.
Measurements Corp., Boonton. N. J.

GENERATORS, Wind-Driven,

Aircraft

(‘.e}l‘l:rnl Armature Corp.. Lock liaven

HEADPHONES
Brush Development Co., Cleveland. O.
Lonn Tel. & Electric Co.. Merlden,

arrler \llcrophone Co., Ingiewood, € al.
Cannon Springwater, N
Larron \ltg Co.. 415 S. Aberdeen.

Chicag:
‘hlcngo’l‘el Supply Co., Elkhart. Ind.
Connecticut Tel. & Elec. Co., Merlden.

onn
Elee. Jlndustrles M(fg. Co.. Red Bank.

g Swltchboard & Supply Co., 66850
“leero Av., L

‘helseu \lass

T eleplmnles( ol' 350 W. 31’5 Y

Trimm Radlo Mtg Co.. l740
teau, Chicage

Unlversal ‘\Mcrophone Cao.,

Inglewaod,

HORNS, Ovtdoor

Unlversity Laboratories, 195 ('hrystie
t., N. Y. C.

INSTRUMENTS, Radio Laboratory
lallantine Laboratories, Inc., ioonton,

N.J.
Gieneral Radio Co,, Cambridge, Mass.
Hewlett Packard Co.. Palo Alto. Calil.
Migsgrememn Corporation, Boonten,

INSULATORS: Ceramic Stand-off,

Lead-in, Rod Types
Isolantite. Inc.. Relleville, N. &,

b
Weste{'n(hleelrlc C 195 Bruadway.
H. A., Newark, N. J.

IRONS, Soldering
He{sll':'ou Eleetric Co.,
N.J.

Wilson C'o.,

Roselle Park,

JACKS, Telephene

Alden Prods. Co., Brockton, Mass.

Amer. Moalded Prods Co., 1783 N.
Honore St.. Chleag

Chicago Tel. S“{’PIY ( ‘0., Klkhart, Ine.

Guardian Klec lz Co., 1627 W, Wal-
nut 8t., Chicag

lnsCuIIne Corp. ol Amer., Long lsland

Johnson, Waseca, Minn.
Jonel. llowanl B 2300 Wabansla Ave..

\iall‘lilry & Co., Inc., P. R., Indlanapolls.
Mangold Radlo Pts. & Stamping Co.,
0303’ ﬂhelbourm- ﬂt : l’hlladelnhla

My . n,

KEYS, Telegraph
Bunnell -(1: Co.. J. H., 215 Fulton St.,
slim‘;l l-:le‘ctrlc Mig. (‘o., Menominee,
Miech.
KNOBS, Radio & Instrument
Alden Prods. Co.. Brockton, Mass.
Amerlcnn Insulator Corp.. New Free-

Pa.

thmo Molded Prods. Corp.. 1025 N.
Kolmar, Chicago

Ge neral Radio Co.. Camhrldge. Mass.

rial Molded Prods. Corp., 2921 W.

l arrlson Chicago

Ki asch, Inc., Dayto

MLIlory&Cu Inc.,P. R., lndlanapolls

ind.

Mlllen MIg. Co.. James, Malden, Mass.
1Co., Inc., Mal Iden, Mass.

Rndlo & Ity Products Co., 127 W. 26 8t.,

Rngan Hros.. 2001 8. Michigan, Chicago

LABELS, Removable
Avel;y Adheslves, 451 3rd St., Los An-
Reles

LABELS, Stick-to-Metal
l-:v\e:r \I}e:(lgly Label Corp.. E. 25th St.,
N.Y.C.

LABORATORIES, Electronic

Research
* Browning Labs., Inc.. Winehester, Mass.

LUGS, Soldering
lugndy Eesl(neerlnu Co.. 459 §.

1
‘lnch ‘\Hz Corp.. W.

133rd
Van RBuren 8t..

l)ame hlec M(fg. Co., Bantam, Conn.
Idenl (,ommutator l)rmr Co., 8yca-

Ilnco LNPper Tube & Prods., Inc., Sta-
Cinecinnal

tl
Kruelzer & lludepohl. Third & Vine,
Cinelnnatl, O.
Patton-MacGuyer Co., 17 Virginla Av.,
Providence, R. 1.
Sherman M{g. Co., Battle Creek, Mich.
Thomas & Retts Co., Ellzabeth, N. J.

LUGS, Solderless

Ajrcraft Marine Prod., Inc.. Elzabeth.

MACHINES, Impregnating
Stokes Machine Co., F. J., Phila., Pa.

MACHINES, Numbering
Altair M(achlnery Corp., 55 VanDam,

Numberall Stamp & Tool Co., Hukuenot
Park, Staten Island, N, Y,

MACHINES, Riveting
Chllcl:'agohl{lvet & Machine Co., Bellwood,
nol

MACHINES, Screwdriving
Detrolt Power Screwdriver Co., Detrolt,

Mich.
Stanley Tool Div. of the Stanley Works,
New liritain, Conn.

MAGNETS, Permanent
* General Elec. Co.. Schenectady
Thomas & Skinner steel Prod. C
anapolis, Ind.

MARKERS, Wire ldentification
Brand & ('o., Wm., 276 4th Ave. N, Y. (',

METAL, Thermostatic
Baker & Co., 113 Astor, Newark
S Brainin'Co., 20 Vanbam, N.
‘allite Tungsten Corp., Unlon

Chace Co.. W. M., Detroit, Mich.
Metals & Controls Corp., Attleboro,

JH. A.. 105 Chestnut,

Y.
.. Indl-

METERS, Ammeters, Voltmeters,

Small Panel
Cambridge Inst.
Terminal, N, Y

(éo.. Grand Central

e Jur-Amsco Lorp Shelton. Conn.
Jeneral Electri glon Conn.

t

eadrite Meter Works, Blufiton, O.
Roller—SmlthCo Bethlehem Pa,
simpson Elee. Co.. 5218 W. Kinate,

icago
Triplett Elec. 1nst. Co., Bluffto!
Wgﬂtlnxhouse Elec. & Mig. Co., b le—

ul
Weston Elec. Inst. Corp.. Newark, N. J.

METERS, Vibrating Reed
Biddie, James G., 1211 Arch St.. Phlla-

delphia
Trlplen Elec. Inst. Co.,

MICA
Brnnd & Co.. Wm., 276 Fourth Av.,

lnsulatlon l\llluru Corp., 565 W. Wash.

Bluffton, O.

3lvd., Ch
\iacallen Co., Boston, Mass
Mieca lngulator Corp., 196 Varlek,
Ne‘w. l::ml'land Mica (lo., Waltham,

ass.
Richardson Co., Melrose Park, Chlcago
MICROPHONES
Amer. Microphone Co., 1015 Western
v., Lo8 Angeles
Amperite Co., 561 B'way, N. Y. C.

Astatic Corp., Youngstown, O.
Co., Cleveland, O.

Elle lt’m Volce Mfg. Co., South Bend,

nd.

Kellulux Switchboard & Supply Co.,

6650 8. Cleero, Chie

Rn(d'l]? ipeakem, Inc., 2: l E. Cullerton,
cago

Phl}more Mig. Co.. 113 Unlversity PlL.,

Permnﬂux Corp., 4916 W. Grand Av.,
leago

Ch
Rowe lndustrlu. lm: Toledo,
225 urun it Chlcago

* Shure Bros
edar Rapl

Turner (o a.
Universal cronhone (,0 ., Inglewood,
Cal.

MONITORS, Frequency

* General Electric ('o., Schenectady, N. Y.
General Radio Co.. ('ambridge, Mass.
RCA M1g. Co., Camdlen, N. J

MOTOR-GENERATORS, Dynamo-

tors, Rotary Converters
Alllance Mg, Co.. Alllance, O.
Alr-Way Ml Touledo, O.
Bendix N.
Black & l)ecker Mtu Co.. Towso
llodlne Elec. Co.. 2262 W Ohlu ( lllcuu

Kirkland Co., H. R., Morristown, N. J.
Mallory & Co., P. R., Indlanapolls, Ind.
Rothard Mfg. Co., N. 9th Ave., Spring-

eld, IIl,
Slunalylnéilcatur Corp., 140 Cedar 8t.,

PHOSPHOR BRONZE
American Brass Co., Waterbury, Conn.
Bunting Brass & Bronze Co.. Toledo, O.
Driver-Harris Co., Harrison, N. J.
Pht;)slul;:l)r Bronze Smelting Co Phlla-
3
Rexere Copper & Brass, 230 Park Av.,

Seymour MIg. Co., 8eymour, Conn.

PLASTICS, Extruded
Blum & to . Ine., Jullus, 532 W 22 8¢,

o %o
Brand‘& Co., Wm., 276 Fourth Ave.,

Extruded Plastics, Inc., Norwalk, Conn.
Irvington Varnish & Insulator Co..
Irvington, N.J.

PLASTIC, Sheet for Name Plates
l\ll\?aYln&ulutur Co.. 200 Varick St..
N.Y.C.

PLASTICS, Laminated or Molded
Acadla Synthetlc Prods., 4031 ORden

Av., Chic:
Alden Prods (,o Brockton,
Anil,tlarlcnn Lyanamld Co., 30 Ruckeleller
aza,
Auaerlcan Insulawr Corp.. New Free-

om. P’a.
American Molded Prods. Co., 1753 N.
Honore, Chl
Auburn Button orks Auburn, N. Y.
Barber-Colman Co., Rockford, il
Brundywlne Fibre Prods Co., Wilmlng-

ton
Catalln (/orp 1 Park Av., N.
Celanese C: Yellulold Corp.. 180 Madlson

Av., N.

Chicago Molded Prod.s Corp., 1024 N.
Kolmar, Chicag:

(‘onunentnl Dlamond Fibre Co., New-

Del
Dow (Themlcnl Co., Midland, Mich.
Durez Plastics & (,hemlcals Inc., N.
Tonawanda, N.
Extruded Plastica, lnc Norwalk, Conn.
Formica Insulation Co., Clnelnnatl, O,
tGenlelr':l lHevnrl Co., ' Plastlcs Dept.,

3
General Industries Co., Elyria, .
Imperial Mold Prods. J0., 2021 W,

Harrison, Ch.

Industrial Molded Prods. Co.. 2035
Charleston. C'hleago

Kurz-Kasch, Inc., Dayton, O.

Macallen Co., Boston, Mass

Mlca lnsulawrCo 196 Varick, N. Y. C

* Cart Mtor Co., 160
(hlc

Clements Mlu Co., Chieago, IIl.
sontinenta) Electric Co., Newark, N. J.
Delco ADpllance. Rochester, N. Y.

Menl M Kl bemlpon. N.J.
)ormeyer Co . Chicago,

Eclipse Avlatlun. Hendix,

cor. Inc.. 1060 Adams thcsso
ectric Motors Corp., Racine, Wis.
ectric Speclalty Co., Stamford, Conn.
Corp., Old Greenwlich, Conn.
Eureka Vacuum Cleaner, Detrolt, Mich.
ieneral Armature C‘orp., Lock Haven,

botols

Pa.
# General Electric Co.,Schenectad;
Jaerene Mtg. Co.. 558 W.

hic:
Knapp-Monarch, St. Louis, Mo.
Leland Electrle Co.. Dayton, 0.
()h{'o Electrle Co., 74 Trinity Pl

Pioneer Gen-E-Motor, 5841 W. Dickens
Av., Chlcago

Redmond Co.. A G.. Owosgo, Mieh.

Russell Co., C] ll.

Webster ( ( cBG Il

Westinghouse Elect. MIg. Co., Lima, O.

Wincharger Corp., Sloux (,lty, Iowa

MOUNTINGS, Shock Absorbing
Lord Mtg. Co., Erle,
Plerce—Rnhertu Co.

8, Co.,

l{ onroe.

Pa.
“I'renton, N. J
1230-6th

‘Ave.,

4\. Y. C
MYCALEX
# General Iilectric Co., Schenectady, N. Y.
.\l);'cal‘gxé)oru. of Amer., 7 k. 42 8t
N.Y.C.

NICKEL, Sheet, Rod, Tubes
W nl!eheml Metal Prod, Co., x(n W. loth
8t., N. Y. C.

NUTS, Self-Locking
Hoot.s Alrvrnlt Nut Corp., New ('anaan,

Ialastlc Slop Nut Corp.. Unlon, N,
Palnut Co.. Inc., Irvington, N. J.
%x;)ndard Preased Steel Co., Jenkintown,

OVENS, Industrial & loboro'ory
# General Elec. Co., Schen N.Y.
Trent Co., Harold E., Phlladelphla

PILOT LIGHTS
Alden Prods. Co.. lirockton, Mass.
Amer Radlo Tardware C'o., Inc.. 467

f N.Y.C.
l)lal Light Co. of America, 90 West,
l)rake \m: Co., 1713 W. I[lubbard,

(-eneral < ontrul Co., Cambridge, Mass.
* CGieneral ll ‘0., Lamp l)ept Nela
spechiity 1 l lobok J
Ilerzog Mlnluture Lam,
Jackson Av,, Long lslnnd Cl Ity. \ Y
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« Md. 0., 8pr .
Mass.
v Fibre Co.. Wil-
mington, Del.
Northern _industrial Chemleal Co.,
Hoston, Mass.
RMIOYLIIY Produets Co., 127 W, 26 St,,

Rlchardson Co.. Melrose Park, Clicago
180 N. Wacker Dr.,

Phlladelphia
Joseph, Trenton,

Stoke's' Rubber

Surprenant Elec. Ins. Co., Boston
Synmane( orp., Oaks, Pa

Tayior Fibre Co., Norristown, Pa.
Westlu huuse Eiec. & MI&. Co.. L.

rgh, Pa.
wumlnmon Flbre Epecialty Co., Wil-
mington, Del.

PLASTICS, Transparent
¢ elanme ( ellululd Corp., 180 Madison

du Punt de Nenmum& Co.,

. Arling-
Ro Haas Ca., Washington Sq.,
l’hlludelphla

PLUGS (Banana), Spring Type
Eastman Kodak Co., Rochester, N. Y.

PLUGS & JACKS, Spring Type
Fby, lne.. Hugh H Phlladelphia, Pa.
Mallory & Co,, Ine., P. R., Indlanapolis,

Ini d
Uclaite Co., Newtonville, Mass.

PLUGS, Telephone Type
Alden Prods. Co., Brockton, Mass
Amerlcan Molded Prods. co . 1753 N.
onore, Chicag:
Chicago Tel. 'iupply Co., Elkhart, Ind.
Guardian Elec. MIg. Co., 1637 W
Walnut, Chicag o
lnsullne\( o‘ru of Amer., Long Island

Jnhmon Co.. K. F., Waseea, Minn.
Jonesl Howard l! '2300 Wabanxia Av.,

cago
‘\lnllury&(o Inc., P. R.. Indlanapolls,

PLYWOOD, Metal Faced
Haskellte Mfg. Corp., 208 W. Washing-
ton St., Chlcago

PRESSES, Plastic Molding
Kux Machine Co., 3930 W.
Chicago

PRESSES

Stokes Machine Co.. F. J., Philadelphia

W?)W)':I-Slﬂlman Corp., ‘The, Roselle
ark, N

Harrison,

RECTIFIERS, Current
+ Benwood Llnz Co., 8t. Louls,
(‘ontlnemal Elec Co., 903 Merchandlse

Electmnlcs Labs.. Indianapolis. ind.
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PROTECTING STEEL PARTS AGAINST
SALT-WATER CORROSION

(CONTINUED FROM PAGE 25)

To the Editor,

Several days ago, Mr. McMurdo Silver.
of Fada Radio and Electric Company,
Inc., sent us copy of letter he wrote you,
with respect to the use of Zine Chromate
Primer over Cadmium DPlate.

We wish to confirm his statement.

Cadmium plate is a maost precarious
surface from the standpoint of adhesion.
While adhesion over it can be improved
if the cadmium-plated part is boiled in
caustic soda solution, even this will not
give anything like an ideal result. and the
practice would obviously not be possible
or advisable in many instances of produe-
tion. or nature of the parts.

In our experience. this extra and some-
what hazardous method has been the only
approach to bettering the normally in-
different properties of adhesion,

Trusting that this comment may be of
valie. we are

Very truly yvours.
P’avt. KENNEDY, Vice President
Murphy Varnish Company
Newark. N, JJ,

items, but with new contracts being
awarded, the backlog of the industry is in-
creasing. Encouraging fact is that these
adjustments are chiefly the result of shift
from defensive to offensive warfare by
United Nations.

Miniature Motor: Weighing only 6 ounces
and measuring 1 by 1 by 2 ins, is being
produced by Deleo Appliance Division of
General Motors, Rochester, N, Y, De-
signed and lubricated for high altitudes at
—50°, it is adaptable to many remote-
controlled mechanisms. Speeds range from
5,000 to 12.000 RI’M. operating on 6, 12,
or 24 volts DC.

Machining Aluminum: Data in everyday
use concerning aluminum alloys and meth-
ods of machining, drilling and threading
are given in a new 48-page book available
from the Aluminum Company of America,
Pittshurgh. Included is information on
automatic screw machine practice for the
three alloys most commonly used, and
data on the characteristies of commercial
alloys.

Lt William Eddy: Seems to have stirred
up much comment by his remarks about

CRYSTAL-CLEAR LUMARITH PLASTIC, WIDELY USED FOR VARIOUS RADIO DESIGN APPLI-
CATIONS, SERVES AS OIL SHIELD ON THIS SCREW MACHINE AT KOLLSMAN INSTRUMENT CO,

SPOT NEWS NOTES

(CONTINUED FROM PAGE 12)

Yankee Net Sold: General Tire & Rubber
Company, Akron. Ohio. has concluded a
deal to purchase Yankee's four AM and
two FM stations, Application has been
made to the FCC for permission to make
the transfer. John Shepard. 3rd. will con-
tinne as manager under 3-year contract,

Thomas H. Corpe: New sales manager of
Elastic Stop-Nut Corporation is former
assistant general sales manager of Lock-
heed Aircraft Corporation.

Military Contracts: For radio equipment
are being adjusted to changing require-
ments and to production schedules of re-
lated matcrial, This has resulted in cancel-
lations and extended deliveries on some

FM in the course of a talk before a Chi-
cago trade association meeting. He ex-
pressed the opinion that the importance of
FM has been over-rated, and that when
manufacturers build sets responsive to a
wider audio range. standard AM broad-
casting will sound practically as good as
FM. Important point missed by Lt. Eddy
is that the public. as well as the Army,
Navy. and police. find the greatest advan-
tage of FM lies in elimination of noise, to
which AM sets are made still more re-
sponsive if andio range is widened,

Radio Data: In a pocket-size edition, Al-
lied Radio Corporation. Chicago, has pub-
lished a collection of formulas and data
most frequently used by radio engineers,
designers, and draftsmen, A copy will be
sent without charge to those writing for it
on their company letterheads,
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MANUFACTURING €O.
PHILADELPHIA, U.S.A.

WHY GROPE?
You Can Get That

BETTER
RADIO JOB

— insure your present position
with the help of CREI
modern Technical Training in

PRACTICAL RADIO ENGINEERING

. Don't play "blind man's buff”’ with your

future! Take advantage of today's op-
portunities to increase your technical ability
«..not only to meet the demands of your
present job, but to rise to a still better job.
There are good technical positions for ex-
perienced, trained radiomen in manufactur-
ing, broad ing, aviati and govern-
CREl home study course in

mental flelds.
Practical Radio Engineering will help you to
acquire the necessary technical knowledge to
qualify for the better, higher-paying posi-
tions, Act now!

WRITE FOR DETAILS IN

BOOKLET about CREI

Home Study Courses
If you are a professional radio-
man oand want to make more
money — let us prove to yox we
have something you need fto
qualify for the BETTER
career-job opportumities that
can_be yours. To help us in-
telligently answer your in-
quiry — please state briefly
your education, radio_experi-
ence and Present position,

CAPITOL RADIO
ENGINEERING INSTITUTE

Dept. F-12, 3224-16TH ST., N. W,, WASHINGTON, D.C.

Free Bookiet Sent

27
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JOHN E. LINGO & SON, INC.

EST, 1897
LICENSED MANUFACTURERS OF
FATENTED TURMSTILE ANTENNAS

CAMDEN, NEW JERSEY

Hrty Cord on Requenl

4500 Penobscot Bldg.
DETROIT, MICHIGAN

Patents and Trade Marks

Patent and Profit by Your Inventions
PROTECT YOUR MOST VALUABLE ASSETS
Expert Personal Service

LESTER L. SARGENT

Registered Patent Attorney

1115 K STREET, N. W. . WASHINGTON, D. C.

Fansteel Metallurgleal Corp., N. Chi-

cago, 1.
* General Electric Co Bridgeport, (Conn.
lnusrn&ntlonll Tel. 9é: & Radio Mig. (° orp..,

lll' \
Mallory & Co., P. R.. Indlanapolis, Ind.
NothellerWlndlng Labs., Trenton, N. J.

lted Cinephone (‘orp., Torrlngton,

Con
Westl thouse Flec. & Mfg. Co.. E
Pittsburgh, Pa.

REGULATORS, hmp.ramro
Allen-Bradley Co.. Mllwaukee, Wis.
Dubnn, Inc., struthers 1321 Cherry,

adeiphia

Fenwal Inc., Ashiand, Mass
* Cieneral Electrie Co., Schenectady, N. Y.
Mercold t',ux'gl 4217 Belmont, (,hlclzo
0]

Mlnnenpolla neywell Regulntor
Minnea; Minn

HSpencer hermoav.n Co., Attleboro,
Mass,

REGULATORS, Voltage
Acme Elec. & Mrg Co., Cuba, \.
rite Co., 561 Broadway, N ‘Y.
,Ine., 30 Rocketeller
.Sc enec udy. N. Y.
Sola Electrlc (,o.. 2525puybuurn Av,,

150 varick

Ux;;l:ed Trauslo:mer Ceorp.,

RELAYS, Small Switching
Allle(ly( ontrol C'o., Ine,, 223 Fulton St.,

rite (0., 561 Broadway, N A
Laborntorles Inc,, 4313 N Knox

. Chicag
-uardlnn )-lec!rlc W. Walnut St., Chi-

Pntter & Brumfield Co., Princeton, Ind.
Slgma lnstrumenu Inc.. 76 Freeport
8t., Boston. M
Struthers l)unn Inc 1326 Cherry st.,
Phlladelphh
Loonard Elec. Co., Alt. Vernon,

REI.AYS, Small Telephone Type
Amer. Automatic Elect. Snles Co., 1033
. Van Buren 8t., Chlcag:
Clare & l‘u . C. P 4719 W Sunnyslde
Ave., Chlcago
(_vum'dlan Electric Co., 1625 W. Walnut

. Chicago
chk "Organ Co.. Highland, III.

RELAYS, Time Delay
Haydon Mfg. Co.. Inc., Iorestville,

onn.
Industrial Timer (‘orp., Newark, N.J
Sangamo Elect. Co., Springtield, 111.

RELAY TESTERS, Vibration
Kurman hleﬂrlc(‘o Inc., 241 Lafayette
8t..N. Y. C.

RESISTORS, Fixed
Acme Elec. lHeating Co., Boston, Mass,
* Aerovox Corp., New Bedlurd. Mass
Allen-Bradley {llwaukee, Wis,
A!lu Reslstor . 423 Broome St.,

(,Iu’ostat M(g Co., Brooklyn. N. Y.
Cont’] Carbon, Inc., Cleveland,
Daven Co., 158 Summit St., Newark,

Dlxon Crueible Co., Jersey City, N. J.

Erle Rsu1tor Corp., Erle, Pa.

Gl?“bl-lr DIv. Carborundum Co.. Nlagara
alls,

Hardwick, Hindle, Inc., Newark, N, J.

Instrument Resistors Co., Little Falls,

N.
Inte'rn | Resistance Lo.. Phllsdelnhla
Lectrohm, inec., Clees

Mallory & Co. . Inc., P R lndlnnapolls

Ind.
Ohmite Mg, Co., 4835 W. Flournoy,
Chicago

Precision Resistor Co., Newark, N

Sensitive Research 1nst. Corp., 4545
Bronx Blvd., N. Y. ¢,

Shalleross Mfg. (‘o., €

les Co., N.

Pa,

Adams,

‘;uckpole Carbon Co., St. Marys, Pa.
ward_Leonard Elec. Co., Mt. Vernon,

N.Y.
WhleDe!lul M1g. Co., 10 E. 40th 8t.,
wirt Co., Giermantown, Pa.

RESISTORS, Fixed Precision
lmnrument Resistors, Inc., Little Falls,

lntem | Resistance Co., Philadelphia
()hmlv.e Mig. Co., 4835 Flournoy St.,
hicago

RESISTORS, Flexible
Clarostat M{g. (‘0. Inc., Brooklyn, N. Y.

RESISTORS, Variable

% Aerovox C'orp.. New Bedford, Mass.
Allen-Bradley Co., Mllwaukee, Wis.
Amer. Instrument Co., Silver Spring,

Md,

Atias Resistor Co., Y. €.
Centralab, Milwaukee,
Chieago Tel. S8upply C Elkhart, Ind.
Cinema Eng. Co., Burbank, Cal.
Clarostat Mfg. Co., Brooklyn, N. Y.
Lutler-Hammer. Inc. Mllw:ukee. Wis.
DeJur Amsco (‘o) helton, (‘onn.
hlmro Motlve ‘\ fg. Co.. Willimantie.

Cot
(denern.l R.adlo Co (‘ambrl{illlle Mass.

Hudwlck Hlndle Ine,, Ne
Inslénflment Reslstors, Inc.. thlle l-;ll!

Intern’] Resistance ('0., Philadelphia
Mallory & Co.. P. R., Indianapolis, Ind.
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Ohlo Carbon Co., (.,Ievelnnd Ohio
Ohmite Mlz Co., 4835 W. Flournoy

8t., Chlcag:
Precislon Resm,or Co,, Newark, N. J,
I Mtg. C Pa.
8t. Marys, Pa.

820 Orteans 8t.,

Wa\rdybeonu'd Elec. (‘o., Mt. Vernon.

Wirt Co., Germantown, Pa,
RESISTORS, Variable, Ceramic
Base

Hardwick. Illndle. Inc., Newark, N. J.
()hml \llg Co,, 4835 Flournoy St.,

RIVETS, Plain

Central Screw ('o., 3519 Bhlelds Av..

Progressiv b
Republic iteel (‘orp (.,Ieve?fn"g" §rono-
SCREW MACHINE PARTS, Non-

Metallic
Contlngnlnl-l)lamund Flbre Co., New-
el.

SCREWS Recessed Head
can Screw Co., Providence, R, I.
Brl.stol Co.. The Waterbury, Cobn.
Chandler Prods. Co., Cleveland, O.
(¥ onnnenul Screw Co., New Bedford,

< orbln Screw Corp., New Britain, Conn.
Federal Screw Prod, Co., 224 W. Huron

8t., cago
Internationsl Screw C'o.. Detrolt, Mich.
Am8son lons, Cleveland, O.
Natlonal Screw & Mfg. Co., Cleveland.

New England Serew Co., Keene, N. H
Parker Co., Charles, The, Meriden.

Pnrker—K-lon Corp,, 198 Varick, N, Y.C.

Pawtucket Screw Co., Pawtucket R. 1.

Pheolt M{g. Co., Chicag:

Russell, Burdsail & W-rd Bolt & Nut
Co.. Port Ches

Seovili Mfg. Co., Wlterbury. Conn.

Shakeproof Inc., 2501 N, Keeler Av.,

Soumlngton Hardw. Mtg. Co., South-
ington, Conn.
Standard Pressed Steel Co., Jenkintown,

.
Whitney Serew (‘orp., Nashua, N, H.

SCREWS, Self-Tapping
Amerlcan Screw Co., Provide:
Central Screw Co., 3519 Shlelds Av

lcago
Continental Screw Co., New Dedford,

888,

l-edeul Scm Prod. Co,, 224 W. Huron
St.. Chicago

Parker—Kn.lon Corp., 198 Varick, N. Y. C.

qhakeproor Inc., 2501 N, l(eeler.

SCREWS, Set and Cap

Allen Mfg. Co.. Hartford, Conn.

begeraég{:rew Prod. Co.. 224 W. Huron
t

Purker—Kn.lon Corp., 198 Varlek,

Republlc Steel Corp.., (,leveland 0.
eht‘anroot Inc., 2601 N, Keeler Av.,

cag

SCREWS, Hollow & Sockﬂ Head
Allen Mm Co., nn.
Centra)l Screw Lo SSIDShlelds Chlecago
Federal Screw Prod , 224 W, Huron

St., L‘uﬂ
Parker-Kalon, 198 Vlrlck N. Y.
S'.}n ard Pressed Steel Co nklntown,
8.

SELENIUM
Eml)y Prods. Co.. ine., 1800 W, Pleo
Blvd., Los Angeles
l'eder‘x’al ol & Radlo Corp., 8. Newark,
N

* Benwood Linze Co., S8t. Louls, Mo.

SHAFTING, Fltxiblt
Hreeze Corps. ew
Mall Tnul Co.. 7708 (.,hlcuo ‘Ave.,

cago
Stewurd r\‘:ltz Corp,, 4311 Ravenswood

0
Walker-’rurner Co.,Ine., Plalnfield, N.J.
White l)ental Mfg. Co., 10 E. 48 St.,

SHEETS, Electrical
Amarlcan Rolling MIlil Co., Mlddle~

(.,A;nelle-llllnols Steel Corp., Pittsburgh,

Follansbee Steel Corp., Pitts| ur?
Granite Clty Steel Co. Grmll.e ty, lll.
Newport nolllng Mill Co. , Newport, Ky,
Republlc Steel Corp., (‘levelmd 0.
yerson & Son, Inc.. Jos. T., Chicago

SHIELDS, Tube
Goat Metal Stamplngs, Inc., 314 Dean
St., Brooklyn, N. Y.

SOCKETS, Tube

Alagddin Radlo Industries, 501 W. 35th
8t., Chicag

Alden Prods (A] Brockton, M

Ame'r‘ Phenollc (.‘orp 1830 8. 54th Av.,
bt

Aniler m(;{dlo Hardware Co., 476 B'way.

Blr\lrlhwh Radlo Co., 145 Hudson.

Radlo, Inc., Cleveland, O,

‘lnch M!K Co.,2335 W. Van Buren St.,
Chicago
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Cont’l-Diamond Fibre C'o., Newark, I)el
Eagle Flec. Mfg Co., lxrooklyn. N.

Eby, Inc., H. Phllldelp

Federal Screw 26 8. Jefler-
son, Chicago

l-‘n{vnklln(‘ Mfg. Corp., 175 Variek.

Hammarlund Mfg. Co., 424 W. 33 8t.,
N. Y. C.

Johnson Co. ‘Waseca,
Jones,

JEVF, Minn

i Howurd H.. 2300 V\abannln.

Mlcma P‘Abrlcntum Inc., 1619 Ravens-
wood, Chicago
Mlllen Mtg Co J.mes, Malden, Mass.
Miller Co., J. Los Angeles, Cal.
Francisco.
Smith Co., Maxwell Hollywuod Cal.
SOCKETS, Tube, Ceramic Base

Johngon ., Waseca. Minn,
Natlonal Co!, Inc., Malden, Mass.

SOLDER, Selé-fluxing
(,arden (ll!y Labornory. 2744 W. 37th
»

CARO
(,eneral Elec. Co., Bridgeport, Conn.
I\? er Solder Co.. 4209 Wrightwood

e
ltuby Lhom|cu Co., Columbus, 0.

SOLDER POTS
Lectrohm, Inc., Cicero, Ill.

SPEAKERS, Cabinet Mounting

Cinaudagraph B8peakers, lnc « 3910 8.
Michigan Ave.. ¢ hicag

ensen Radio Mfg. Co. 6601 8. Laramle
St., Chl cago

SPEAKERS, Outdoor Type
Jcnsen(Radlo M(g. Co., 68801 8. Laramle

St..
University lLabs., 185 Chrystle St.,
N.Y.C.

SPRINGS

lpﬂllx Mtg. Co., 3817 W.

Ame:‘u‘:‘an Qprlng & Mfg. Corp., Holly.
1icl

American Steel & ere Co., Rockefeller

Barnes (0., Wallace, Bristol, Conn
Cuyahoga éprlnx Co._ Clevela

(-IIA)son (l.,‘o Wm. D., 1860 Llybourn
Hubbn.rd Bprlng (& M. D., Pontlac,
Ilun er Lansdal

‘Pressed S
Instrument Speclallles Cu .. Little Fn.lls

TRANSFORMERS, IF, RF
Alg('ldl(nhlllldlo Industrles, 501 W. 35th
Amer. Transtormer Co., Newark, N. J.
Au{omntlc Windings Co., E. Paseaie,
C a(r.ol‘l Mlg Co.. 415 8. Aberdeen,
D-X Radlo Prods. ‘0., 1575 Milwaukee,

Chicag
Genernl (\lvlndlnz Co., 254 W. 31 8t.,

(.uthmnn & Co., 400 8. Peoria Bt.,

Chicag

llamn‘l(arlund Mfg. Co., 424 W, 33 St,,
Melssner Mfg. ("o.. Mt. Carmel. Il
Milten Mﬂ; mes, Malden, Mass.
Miller Co.. J. W lA)s Angelm Cal.
Nat'l Co Malden.
Slckles 18 SPrlngneld. Mass.
Super_Flect. Prud ‘orp., Jersey City,

O

Teleradlo 1ing. C'orp., 484 Rroome St.,
Gk

Triumph Mfg. Co., 4017 W. Lake,
Chlcago

TRANSFORMERS, Receiver Audio

& Power
Acme Elec. & Mig. Co., Cuba, N. \
Amer. Transformer Co., Newark, J.

Ampllﬂer (,n of Amer., 17w, zom St..

Audlo Devel. Co., N. Mlnnenpolls Mlnn
Clinaudagrabh ﬂpeakers. Inc.. 39290 8
Michigan. Chicago

Electronic Trans. Co., 515 W. 29 St.,
Fe‘rr'nm'l "Elgc..c Inc., 30 Rocketeller

reedTrans Co., 72 Spring St., N. Y. C.
Gen’l Radlo Co., Cambridge, Mass.
General Trans Corp., 1250 W, Van

Buren.
4500 Ravenswood,

hicago
Halldorson Co.,
‘hicago
Jeﬂemun Flec. Co.. Bellwood, IIl.
Kenyon ’{rnnatormer Co., 840 Barry 8t.,

Magnetic Windings Co., Easton,
New York Transformer "Co., 51 \V 3rd

Norwalk Transformer Corp.. 8. Norwalk,
Conn

Raytheon Mtg. Co., Waltham, Mass.
‘ikaggs Transtormer Co., Los Angeies,

Su}a{nd&rd Transformer Corp., 1500 N.
>hicago

super hlect Prod Co. Jerseé(lty,x J.

Buperior . Bris

Thermndor hlect & Mfg. Co.,

Dr., Los Angeles

Riverside

Muehthausen Spring Corp.. L t.
Ind

Peck Spring Co., Pialnville, Conn.
Raymond Mfg. Co., Corry, Pa

STAMPINGS, Metal
(‘oat Metal “tnmpln

. Brooklyn.
lnslill e (‘orp ol ‘Amer. . Long Island

, Inc., 314 Dean

SUPPRESSORS, Parasitic
Ohmite Mtg. Co., 4835 Flournoy St.,
Chicago

SWITCHES, Aircraft Push
Square 1) Co., Kollsman Inst. Dlv.,
hurst, N. Y.

Elm-

SWITCHES, Key
Chicago Tel. Supply Co., Elkhart. Ind.

SWITCHES, Micro
Micro Switeh Corp., Freeport, 11,

SWITCHES, Rotory Gang, Bakelite

Wafer
M?llgry & Co., 1nc., P. R., Indlanapolis,
nd.
Stackpole Carbon Co., St. Marys, Pa.
SWITCHES, Rotary Gang, Ceramic

Waofer
Osk Mfg. Co., 1267 Clybourn Ave., Chi-
o
Olg:ﬁte MIg. Co., 4835 Flournoy St..

cago
Shallcross MIg. Co., Collingsdale, Pa.

SWITCHES, Time Delay
Hay dun M!u « Inc., Forestvlite,

Induatrlal Timer C
Sangamo Elect. Co.
TERMINAL STRIPS
Clnch Mfg Corp., W. van Buren St.,
Cunh l)evel & MIg. Co., N. Crawford

Ave., Chicago
Frankiln Mfg. Corp., 175 Varick St.,

2300 Wabansia Ave.,

Jones, Howard B.,
Chicago

TEST CHAMBERS, Temperature,
:llumlidd;n, Altitude
Kold-Hol €. Co.,446 N. Grand .
Lansing, Mich, N Grand Ave
Mobile Refrigeration, inc..630-5th Ave.,

Tenney Kngineering, Inc., Montclair,
N7 e

TRANSFORMERS, Constant-Voli-

age Power
Raytheon Mfg. Co., Waltham, Mass.
8ola Electric Co., 2525 Clybourn Ave.,
Chicago

Elec. Mfg. Co., 500 W.
Huron, Chicago
Ut:h Radio Prods. Co.. 820 Orleans St.,

hlcaq[q
# United Transtormer Co., 150 Varlek
8t.. N. Y. C.

TUBE MANUFACTURING

MACHINES
Hilton Eng. Labs., Redwood City, Calif.
l-:lilver‘llinz. Co., 7518 13th St., Newark,

TUBES, Cathode Ray
Dumont Labs., Allen B., Passalc, N
Farnsworth Tele. & Radlo Lorp. l‘t
Wayne, Ind.
ﬁGenernl Elec. Co., Schenectady, N. Y.
Iygrade Sylvania Corp., Salem, Mass.
.\at 1 Union Radio Corp., Newark, N. J.
RCA Mfg. Co., Camden, N. J.

TUBES, Current Regulating
mperite ('o., 561 Broadway, N. Y. (.
Champion Radlo Works, Danvers, Mass.
Hytron (‘orp. & Hytronic Labs., Sajem,

Mass.
RCA MIg. Co., Camden, N. J

TUBES, Phota-Electric
Bradley Labs., New Haven, Conn.
ont’] Elec. Co., Geneva, Ill.
De Jur-Amsco Corp., Shelwn. Conn.
De \lry. Herman A., 1111 W. Center,

hicago
Electrovrnc Laboratory, Los Angeles, Cal.
Pr L . Los Angeles, Lll
# General Elec. Co., Schenectady. N.
Genem ?ﬁlentlnc Corp., 4829 8. Kedzle

cago
G-\l T.abs.. 4313 N. Knox Av., Chicago
Leeds & N()rthrup Co Phllldel hia
Nat’l Unfon Radio Corp., Newark N. J.
Phgto{gell_ Corp., 123 leerty St.,

N. Y. (

RCA Mfg. Co., Camden,

Re(l):'li'()ll Lorp 2159 Mumolla Av.,
b 0

Rhamstine, J., Detroit. Mich.
Wu;unghouse Lamp Dlv., Bloomfield,

Weston Elec. Inst. Corp., Newark, N. J

TUBES, Receiving
% General Electric Co., Schenectady, N. Y.
Hygrade Sylvanla (,orgd Salem, Mass.
Hytron Corp..
en—Rud ’lube & Lamp Corp., Owens-

Nat'l Unlon Radio C'orp., Newark. N.J.
Raytheon %’r(():d Corp., 420 LexIngton

N.
R(‘A Ml’g Co., Camden, N.
Sylvania Elect. Prod., Inc., Emporlum,

Pa.
Tung-Sol Lamp Works, Newark, N. J.

TUBES, Transmitting
sz Electronic Prods., Brooklyn,

Eitel-McCullough, Inc., 8an Bruno, Cnl

Federal Telegraph Co., Newark, N J.
# General Elec. Co,, Schenectady, N, Y.

Helnu & Kaufman, 8. San Franciaco,

LIMITED EDITION

Essential Radio
Reference Volumes

for

Engineering, Patent
& Private Libraries

So great is the value of these volumes for
reference purposes that ten to twenty-five
dollars are now offered for the first one.
The first volume is no longer available, but
the second and third can still be obtained
at the regular price, and the fourth, includ-
ing May to December, 1942 will be ready
shortly.

The cost of binding a single set of copies
in the same quality of lifetime pigskin
would be $10 or more. Our quantity orders
enable us to offer these volumes at $5, plus
25¢ for mailing, as long as our supply lasts.

First volume no longer available

Second, May 1941 to November 1941 $5.00
Third, December 1941 to April 1942 $5.00
Fourth, May 1942 to December 1942 $5.00

Mailing 25¢ per volume

FM COMPANY

21 EAST 37th STREET, NEW YORK CITY
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ARE YOU MISSING ANY
BACK ISSUES OF FM?

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:

X [0 Jonuary, 1941  [J December
February (] January, 1942
Out of Print [7] February
[J March [J March
R [ April [J April
[ Moy [] Moy
[ June [ June
O uly [ July-August
O August [[] September
[ September [[] October
O October [[] November
[0 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.

$1.00

SIX
COPIES

POST
PAID

FM Company, Publishers

21 East 37th Street . New York City

|

ytron Corp., 8alem, M.
Nnt 1 Union Radio Corp \ewarx
Raytheon ‘I(’ro(:l Corp., 420 Lexhuuun

R(AMtg Co,, Camden
Tlglor Tubes, Inc.,

United unronl
Weszlnxhouse Lamp Div.,

2341 Wabnnsla

Co,, Newark, N,
Bloomneld

TUBES Voltage-Regulating
Amperlte Co., 561 Brondway N. Y. C.
Hymde 8ylvania Cor
Hytro .. Salem

AM 8 e.. Camden, N

TUBING, Laminated Phcnolic

Brnndywlne Fibre Prods, Co., Wllming-
ton, Del.

Formica Insulation Co,, Cincinnati, O,
 General Electric Co., Pittafield, Mass

Blvd,, Chicag,
Mica Insulator Co., 196 Vaﬂck N.Y.C.
\'n l Vulcanized Fibre Co.. Wlimington,

Rlchnrdso Co.
8ynthane Corp O Pa,
Wmu lmuse Elec & Mm. Co., E.

wumlngton I“lbre 8peclalty Co., Wii-

mington, D

TUBING & SLEEVING, Varnished
Cambric, Glass-Fibre,

Spaghetti
Bem ey-Harrls Mfg. Co..Conshohocken,

Brnnd & Co Wm.. 276 Fourth Av,,
N. Y.

> re, Conn.

Insulation Mrm. Corp., 965 W, Wash-
ingto: d., Chicago

lrv)lxng',um Var. & Ins. Co., Irvington,

Mica " fnsutator Co., 196 Varick St.,
N.Y.C,

| VARNISHES, insulating, Air-

Drying
John C. Dolph Co.,
Irvington Var, &

N.J,
Zophar Mills, Inc.,
N. Y.

!\ewnrk N.J.
Ins. Co., Irvington,

112-26 8t., Bkiyn..

VARNISHES, Insvlating, Baking
John C. Dolph Co., Newark, N. J.
lrvlngton Var. & 'Ins. Co.. Irvington,
Zoehnr Mills Inc., 112-26 St., Bkiyn.,

VIBRATION TEST EQUIPMENT

Vibration Speclalty Co.. 1536 Winter
8t.. Phliadeiphia

(,orp 565 W. wash-

. Meirose Park, Chicago
aks, P:

VIBRATORS, Powor Supply
Amer. Telev, & Radlo Co., St. Paul,

Minn
Ml.llory & Co., Inc,, P, R., Indlanapolls,
nd.
Turner Co., Cedar Raplds, Ia,
VOLTMETERS, Vacuum Tube
Hallantine l.aboratorles, Inc., Boonton,

(iéneral Radio Co., Cambridge, Mass
Hewlett Packa:d Co., _Palo Aml)\ ( a.llr

WAXES& COMPOUNDS, Insulating
7,ophar MIls, Inc., 112-26 St., Bkiyn.,

WIRE, Bare
Amerlcnn Steel & Wire Co.. Cleveland,

Anuom!ql ‘;Vlre & Cable Co., 25 Broad-

Ansunh Elec, Co., Ansonia, C
Helden M(g Co.. 4633 W, Van Buren,

tGeuernl Elec Co., Bridgeport, Conn
Phosphor Bronze Smelting Co., Phua-
delphia
Rea Magnet Wire Co,, Fort Wayne, Ind.
R\bllnzs Sons Co., John, Trenton,

WIRE, Hookup
Garitt M1g. Co., Brookfield, Mass
Lenz Electrical Mlg Co., 1751 N, West-
rn Ave., Chicag
lmckbestos Prod
Conn.

(orp., New Haven,

WIRE, Magnet
Acme Wire Co., New liaven, Conn,
ATer‘iinn Steel & Wwire Co., Cleve-
n
Anacondu “ lre & Cable Co., 25 Broad-
y

(‘o Ansonia, Conn.
Belden Mtx "Co..'4633 W.'Van Buren,

Flec}rl; Auto—the Co., The, Port Huron,

Mic
# (ieneral Elec. Co., Bridgeport, Conn.
ll(ildyoke Wwire & ‘Cable Corp., Holyoke,

a88
lludson Wire Co., Winsted, Conn.
l S net Wire Co., Fort Wayne,
n

Rogkbstos Prods. Corp.,
onn.
Ro%blﬂl,ng's 8ons Co.. John, Trenton.

New Haven,

WOOD, Laminated & Impregnated
<’amfleld Mfg. Co.. Grand Haven, .\nch
Formica Insuiation Co.. C° inclnnati,

DIRECTORY OF MANUFACTURERS'

REPRESENTATIVES & SALES OFFICES
IN RADIO WAR PRODUCTION AREAS
*These manufacturers' namesarestarred in the Radio-Eiectronic Produets Directory

AEROVOX CORP,
Boswn 94 Porunnd 8t., La.layette 3484
Chicago: 4753 B'way, Long Beach 0109
Lleveland 219 l-‘ﬂm Ex. Bldg., Prospect

19
Los A?jz;ll? 1341 8. Hope St.. Rich-
\esv: York: 347 Fifth Ave., Murray Hlll
Pittsburgh: 918 Hill 8t., Churchill 0838

BENWOOD LINZE CO.
49 W. Randolph 8t.
408 s%nm 1vd.

t.
Pittsburgh: 337 Ave. F, Forrest Hills

BROWNING LABORATORIES, INC.
Address all wrmmmden to Winches-
ter, Mass. ain 8t.. Win. 2121

CARTER MOTOR CO.
Houston: Box 3113
Los Angeles: 942 Maple Ave
ew Orleans: 618 Girod 8
%lnle 2411 First Ave.
Toronto, Can.: Mannlnx Chambers,
Queen at Bay 8ts.

GENERAL ELECTRIC CO.
Boston: 140 Federal St.. Hubbard 1800
Chicago: 840 8. Canal St., Wabash 5811
Cleveland: 4966 Woodland Ave., Endi-
cott 4464

Nc: York: ]570 Lexington Ave., Wicker-

Phlladelphia: 1405 lLocust Ave., Penny-
er

San Francisco: 235 Montgomery St.,

Douglas 3740

LINGO & SON, INC., JOHN E.
Address all correspondence to Camden.
Né.7.l.: 28 & Van Buren Ave., Camden

Address all nce New
York: 125 W l7lh Bt (,helsea 38'{8
RADIO ENGINEERING

LABOIATORIES, INC.
Denver: 210 Fifteenth 8

Detroit: 2040 Grand Rlv Ave.,
Hollywood : 53334 Hol} ywood Blvd
Tampa: 115 8, Franklin 8

Export! 89 Broad 8t., N, Y C.

SHURE BROTHERS
Chicago: 225 W. Huron St.,

38
(,ollunhuu 85 E. GI 8t., Adams 8928
New k: 136 Llberty St., Worth

Phgl;dselphla: 1343 Arch 8t., Rittenhouse
Sagaggsuclsco: 234 Ninth 8t.. Hemlock

Washington: 3308 Fourteenth St.,
N. W.. Columbla 3938

Delaware

Notice to Engineers and Purchasing Agents

Effective with the January issue, an added index will be published,

Products Directory.

| showing in alphabetical order all the items listed in the Radio-Electronic

This is in response to requests from readers who have suggested that
they do not always know under what heading to find the items they
want. So they would like to have an index of all items that they can

scan quickly.

Accordingly, this reference index will appear in the January and future

issues.

www americanradiohistorv com
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SPOT NEWS NOTES

(CONTINUED FROM PAGE 27)

CMP: Washington’s nickname for the
Controlled Materials Plan is, *C )
more papers!”’

Capt. John E. Murnane: Former commu-
nications officer of the New Jersey State
Police is now Captain in the Barrage Bal-
loon Division, Camp Tyson, Tenn. John
E., Junior, is an air cadet at Princeton.

Weatherproof Transformers: Special protection
against heat and humidity is feature
of complete line of small transformers
for radio and sound equipment intro-
duced by Thermador Electrical Manufae-
turing Company, Los Angeles.

5 Post-War Problems: As seen by FCC
Chairman Fly are: 1) planning for ex-
pansion of FM and television, 2) disposal
of surplus war radio equipment, 3) em-
ployment for war-trained radio engineers,
technicians, and factory workers, 4) ex-
pansion of electronic applications and., 5)

fornia, is producing flexible metal con-
duit with plastic ecovering instead of rub-
ber. Plastic is either transparent or opaque,
does not become brittle at sub-zero
temperatures. Sizes from 3{g to 114 ins.
inside diameter.

Hazards of War: Frequently the speed
with whieh men in Government agencies
got things done depends upon the number
of years they are willing to risk spending
in jail when the War is over. Whieh is an-
other way of saying that cutting red tape
is often as dangerous as snipping barbed
wire. It takes a brave man to do either job.

Panel Light Dimmer: Uses polaroid dises
to adjust illumination from panel or signal
lamps, thus eliminating variable resistor.
Control is obtained by rotating one dise.
Manufactured by American Radio Hard-
ware Company, 476 Broadway, New York
City.

Merger: Federal Telephone and Radio
Corp. is the name of the new company into
which the International Telephone and
Radio Mfg. Corp. and the Federal Tele-
graph Co. have been merged. Address is
Fast Newark, N. J.

Wrong Answer: Like other lawyer-theor-
ist-reformers, Chairman Fly sees prob-
lems and finds answers which fit into his
preconceived picture of what he thinks
conditions should be, even though they
aren’t. Latest is his discovery that small
stations are in danger of folding up be-
cause of drop in advertising revenue. It
doesn’t fit his plan to see that the most

DR. C. H. BACHMAN AT THE EYE-PIECE OF NEW ELECTRON MICROSCOPE DEVELOPED BY

GENERAL ELECTRIC. ENLARGEMENT IS 10,000 TIMES. VOLTAGE VARIATIONS DO NOT
AFFECT MAGNIFICATION

readjustment, reorganization, and recon-
version of plants now devoted to military
radio-electronic production.

Plastic-Covered Flexible Conduit: To reduce
weight and to afford protection against
abrasion, heat, gasoline, and oil, Searle
Aero Industries, Ine., of Orange, Cali-

serious threat is Baby Face Petrillo, whom
he isn't willing to tackle. Instcad, Chair-
man Fly talks about the very thing that
makes every self-respecting business man
shudder, namely, subsidies in the form of
payment for time now donated to Govern-
ment agencies, or tax deductions, either
of which is a wrong answer.

www americanradiohistorv com

Two Unusual

OPPORTUNITIES
for Engineers

Highly successful Chicago
manufacturer has openings for
two thoroughly competent
engineers on military and ci-
vilian work, carrying high
priorities, which will lead
into permanent peacetime
employment:

TUBE ENGINEER, able to
take charge of small, active
tube department producing
special-purpose vacuum tubes.

RADIO ENGINEER, with
transceiver experience, well
grounded in high-frequency
technique, to take charge of
research and development.

All replies will be held strictly
confidential. Write, giving de-
tails of experience, to Box
220, Radio-Electronic Engi-
neering Magazine, 21 E. 37th
Street, New York City.
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RADIO-ELELTRENIC
ENGINEERING & DESIGH

RADIO-ELECTRONIC
PRODUCTS DIRECTORY

EVERY ISSUE OF "RADIO-ELECTRONIC
ENGINEERING” 1S A DIREGTORY ISSUE

TIIIS department has proved so useful that it is now
called the *‘Procurement Bible.”’ Engineers, produc-
tion managers, purchasing agents, and Government
officials use it constantly. It’s their only source of in-
formation that is kept up from month to month.

As fast as new companies are formed, or old companies
add new products, their names appear in the Products
Directory. This information is gathered from many
sources. It comes from the manufacturers themselves,
from representatives, readers, and over the grapevine.

The Products Directory in Radio-Electronic Engineer-
ing is an important and much used service because
conditions in the industry continue to change so rapidly
that an annual directory is inadequate soon after it
appears.

This month, for example, there are 25 more products
listed, and 110 manufacturers’ names have been added.

That is one of the reasons why Radio-Electronic Engi-
neering is generally rated as having the highest ‘‘atten-
tion value’’ among engineers and executives throughout
the radio-electronic industry. Over 700 copies go to
Government officials alone every month.

www americanradiohistorv com
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TRANGE looking gear

has been developed for
this high-altitude combat
pilot. Equally strange, to
broadcast station managers
and engineers, is the radio
apparatus this man will take
aloft.

So much more astonishing,
then, will be the post-War
broadcasting equipment,
incorporating develop-
ments now clamped tightly
under the lid of military
secrecy.

Now it is only possible to
say that, when the radio in-
dustry can return to normal

RUMFORD PRESS
CONCORO.

activity, the majority of the
present installations will be
replaced.

That is because there has
been as much progress in
the radio art during the past
twelve months as there
would have been in ten or
fifteen years under peace-
time conditions.

At the time all new radio
construction was stopped,
REL held the leading posi-
tion among manufacturers
of FM station equipment.
Fortunately, our experience
in the development and
production of new types of

wwWw americanradiohistorvy com

0.W.l. PHOTD

military installations is pre-
paring us to resume and
maintain that position after
the War is over.

Until that time, we can only
say: '‘Look to REL for
Peacetime Leadership.’’

REL

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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We are proud of our Gang serving in the Armed
Forces. You may be sure that they and all their pals
—wherever they are—will never lack for the Link radio
communication and elecironic equipments which we

are building in ever-increasing number for them.

j
.» NEW YORK, N.Y.
Telephone: CHELSEA 2-3838

Engineer * Manufacturer
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