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"Amperextra" in the manufacture of our tubes is the specially -created
life testing procedure. In this phase of operation, samples of production are regularly
being tested to provide a precise check on tube quality and tube endurance. Examinations must prove that each tube is built with more than normal life expectancy, otherwise
A significant

we will reject it. Thus, you are assured a bonus of many hours
in

all applications

...

of additional service
broadcasting, 'idustrial, electro -medical and military.

Good to the last drop on the battlefield

...

donate a pint of blood to the lied Cross

AMPEREX ELECTRONIC PRODUCTS
79 WASHINGTON

STREET

BROOKLYN

1,

N. Y.
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NOW AVAILABLE HERMETICALLY SEALED
The UTC Ouncer type transformer is one of the most popular units in military
equipment at the present time.
UTC glass -metal seals have been production proven for over a year. Additional
developments have now made it possible to employ this type of sealing in the

miniature Ouncer unit.
Vs" diameter.
Should you have limited space requirements, this transformer (the smallest hermetically sealed unit now available) can be supplied to specifications.

130 VARICK STREET
IMPORT DIVII§rdWre EAST 40th STREET, NEW

NEW YORK 13, N. y.

YORRY6711:9761-EtTririll.

*STABILIZED to keep its trugh-

-

ness and transparency
that's
Albanene Tracing Paper. Because
it is treated with crystal-clear

Albanite, a new synthetic solid
developed in the K&E lab.xratories-Albanene will not ox idize.
become brittle or lose transparency with age. Albanene's improved drawing surface takes ink
or pencil fluently, erases wit i ease
Ask your K&E dealer.
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generation of experience in the mass production of precision variable condensers and more recently of automatic record changers has placed us in a position to contribute
materially to the tremendously increased war requirements in the electronics field. We now have
greatly expanded facilities and a remarkable system for the manufacture and assembly of precision instruments of wide variety and great complexity.
A

We are ready and eager to undertake development and large scale production
of the many new items in the fields of radio and radar which will utilize the special techniques

we have perfected in the volume output of such items as variable condense- s. automatic timing

mechanisms, wired assemblies. etc.
To insure '44 production goals we ask that you send your inquiry immediately.

..
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Stalwart Time
of Tobe
THE REPUTATION
on a
rests
long life
Capacitors for
"returns".
no
record of practically conservative.
Ratings are always manufactur...
Constant research
specialized
long,
of
ing skill born
infrequent, rigid
...
experience
are the "secrets"
spections-these
to master difficult
of Tobe's ability
those of the
specifications, like
War
new American
Condenser
Stands
Paper
Molded
"DP"
I t is
example.
an
is
shown below
tissue
grade Kraft
made of high
paper and aluminum foil-mineral
and molded in
oil impregnated Leads are tin
low-loss Bakelite.
r

Norseman's Touer in Newport, R. 1.
One of America's ol.-'ztt structures,
said to have been built by the Vikings
about 1040 A.D.

Whatever
copper wire.
Tobe

condenser problems, work
engineers will gladlyand rewith you. Inquiries

will,

quests for samples
attention.
receive prompt

WO

LIFE ASSURED
Capacity

DC Working

in MMFD.

Voltage
Rating

SPECIFICATIONS

"DP"

MOLDED

PAPER CONDENSERS

001 to .04 MFD
chart at right
Flash test 3 times rated DC working voltage
SHUNT RESISTANCE At 185 ° F- 1000 megohms or greater
At 72' F-50000 megohms or greater
WORKING TEMPERATURE RANGE Minus 50° F to plus 185° F
OPERATING FREQUENCY RANGE.. Upper limit 40 megacycles
Q at one megacycle-average 20
At 1000 cycles .004 to .006
POWER FACTOR
13 16" x 13'16" x 19/64"
DIMENSIONS
CAPACITANCE

WORKING VOLTAGE

See

A SMALL PART IN VICTORY TODAY
6

1000
1500
2000
2500
3000

4000
5000
6000
7000
8000
10000
20000
30000
40000

' MASSAGN

600-1500
600-1500
600-1500
600-1250
600-1000
600-1000

600600500500400200-

5050-

800
800
700
700
600
300
150
100

TOBE & AMERICAN WAR
STANDARDS DESIGNATIONS

"A"

Characteristic

CN35A102
CN35A152
CN35A202
CN35A252
CN35A302
CN35A402
CN35A502
CN35A602
CN35A702
CN35A802
CN35A103
CN35A203
CN35A303
CN35A403

"B"

CN35B102
CN35B152
CN35B202
CN35B252
CN35B302
CN35B402
CN35B502
CN35B602
CN35B702
CN35B802
CN35B103
CN35B203
CN35B303
CN35B403

A BIG PART IN INDUSTRY TOMORROW
April

1944
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COMMAND TONS OF PRESSURE WITH POUNDS OF EFFORT ?
YOU'VE seen a heavy bomber
change direction in the airclimb, bank or nose down. It looks
easy, although the airstream is actually piling tons of pressure against
the rudder and tail surfaces.
It even looks easy in the cabin, as
you watch the pilot handle his controls. And it is easy, because a little
trick called an "amplidyne"-which
steps up electrical power input to
the control motors about 10,000
times-is doing the work for him.
This mechanism, a development
of one of the nation's largest electrical manufacturers, depends upon

the special properties of an

Allegheny Ludlum Electrical Steel
to achieve its results. Into the steel,
as it must be in the amplidyne itself,
is built reliability, uniformity and
stamina.
Although important, this is only
one of the dozens of 'wartime electrical devices to which Allegheny
Ludlum Electrical Alloys have lent
desirable qualities of magnetism,
high permeability, or high resistance.. The list covers control, de-

write for a copy of the "Electrical
Materials Blue Sheet" or for the
assistance of our Technical Staff,

equipment for all the services.
For engineers and production
men desiring certified technical information on these special alloys,

Lyd/"m
//flseee
STEEL CORPORATION

tection and communications

ADDRESS DEPT.

E-20

BRACKENRIDGE. PENNSYLVANIA

Steel -Makers to the Electrical Industry
A-8826...w&D
ELECTRONICS

-

April
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HAMMARLUND
NEEDS
ENGINEERS
We are expanding our engineering facilities and are in
immediate need of
* 3 Senior Engineers
10

4

Junior Engineers
Laboratory Assistants

Here's your chance to become associated with one of
radio's oldest organizations (34 years) in new and fascinating phases of electronic engineering. If you are not
now engaged to your maximum capability in essential
war work, write

to:-

JOHNSON, Executive Engineer
Hammarlund Manufacturing Co., Inc.

J. KELLY

460 West 34th Street, New York 1, N. Y.

*To supervise development of receivers, transmitters, radar and electronic devices

8
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Infinite Possibilities
The T&B Sta-Kon Disconnect* Way of Wiring

is

opening up infinite new wiring possibilities for the
electrical industry. It is based on new Sta-Kon
fittings which connect, disconnect and re -connect
wires #22 to #io at will. As part of the Sta-Kon
line, these fittings are installed with Standard
Sta-Kon pressure tools in a matter of seconds. The
resulting connection is electrically sound and
mechanically perfect.
A few of the almost endless combinations that
can be made with the essential T&B Disconnect
Tip and Coupler are shown here.

Our Engineering Department is constantly working out special designs of particular combinations
for electrical manufacturers. What are your requirements? We invite you to send them to us
for study and workable suggestions.
'Pat. Pending

T&B Disconnects are installed with the

same tools

which install
the familiar

Sta-Kon Terminals.

THE THOMAS & BETTS CO.
INCORPORATED

MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899
ELIZABETH 1, NEW JERSEY
In Canada: Thomas & Betts Ltd. Montreal

E Flag awarded April, 1943
White Star awarded October,

ELECTRONICS
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THE BRUSH DIRECT INKING OSCILLOGRAPH

944e -

S

"Accenate

This instrument directly and instantaneously records
mechanical or electrical fluctuations up to 120 cycles per
second. With appropriate electro -mechanical pickup or direct
electrical coupling, it accurately records vibrations, pressure
changes, dynamic strains, time intervals, transients, and the
like. In war and the peace to come you will find this
Brush product doing an important job.

L

CO.
THE BRUSH DEVELOPMENT
CLEVELAND, OHIO
3423

IO

PERKINS

AVENUE

April
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GL -1 521
FA -6
Max. peak voltage
Max. rms current

Max. peak voltage
Max. rms current

700

...
.

.

. 8

10600

amps

1) amps

FA -15
Max peak voltage
Max. rms current

3000

.

.

.

.

8

apps

No

arc-overs or burning of

contacts with these

G4

wto7lirrr F-fe(ec2xnnic
SINCE the contacts of these G -E switches are mounted
in a vacuum, they are virtually free from the effects of

corrosion and arcing. They are protected against dirt,
oil and water, and require no maintenance.
Vacùum-type construction means: (1) Safety that
makes these switches especially applicable for installations where gaseous or dust -laden atmospheres are a
fire and explosion hazard. (2) High current rating for
their size. (3) The switch produces clean. vi ,rationless
circuit-breaks at any speed whether twelve or twelve
hundred a minute. A hundred million or more contacts
during its lifetime are not unusual when operated within
proper limits.... These features lead the procession
of advantages in this new type of switch which G.E.
was first to develop and manufacture.
Simple, compact, and easily installed in any position,
G -E vacuum switches are ideal where space is at a
premium (as in airplanes 1. No self-contained coils:
no auxiliary contacts or relays required! Movement
can be obtained from the mechanism to be controlled
(often through a cam or thermostat), or from any other

-

I

-

G. E. HAS MADE MORE BASIC ELECTRONIC TUBE
DEVELOPMENTS THAN ANY OTHER MANUFACTURER

ELEC-RONICS

-

compact

VACUUM SWITCHES

$q:/

apparatus to suit the user's application. They may be
operated by air or liquid bellows, rod -linkage system.
or other means. Movement is transmitted to the contacts
through an operating arm fulcrumed in a flexible diaphragm and requiring only a minute operating force.
Typical applications: Limit switches. Thermostatic controls. Inertia -t rii
led devices. Radio antenna switching. Radio lcca!I-niitter tank -coil assembly switching.
Stratospheric applications.
SEND FOR BULLETIN ET -1-"G -E Vacuum Switches."
Contain, additional information, and shows regularly available types and ratings. For special requirements, consult G -E
electronic tube engineers. Address Electronics Department,
General Electric. 'rhenecttuly, New York.
"FIRST" IN MIDUSTRY, TOO! The sturdy steel jacketed G -E sealed ignitron. for example, supplies the heavy
current required for high-speed resistance welding. Ignitron
rectifiers are widely used instead of rotating machinery. They
are easier to maintain and lower in operating cost
G -E TUBES ARE

Tune in "The World Today' every evening except ,So /day at 6:45
E.W.T. over CBS. On Sunday listen to the G -E "All Girl Orchestra"
at 10 P.M. E.W.T. over NBC.

GENERAL ( ELECTRIC
16r Cl

April 1944

YOU CAN STILL GET

PROMPT POST-WAR
DELIVERY IF YOU
RESERVE YOUR
GENERAL ELECTRIC

BROADCAST
EQUIPMENT

STATION AND STUDIO EQUIPMENT

GENERAL
12

TRANSMITTERS

ELECTRIC
April

1944
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ForPost-war
F
Mond ANGrondmIastiagequipment

Ii/i//

GE as is the amount of broadcast equipment already on reservation with General Electric, the tremendous war -geared G -E manufacturing facilities can produce all this reserved
equipment for quick post-war delivery. Even
twice this amount can be built within practically the same time if we know now what will
be required and can plan for its production.
General Electric has the plant, the machines,
and the skilled engineering and factory personnel, to swing into peacetime production virt i ht. No extensive reorganization
tua i ' .
of production m
ill be necessary at G.E.
since much of the equi ..:
needed for
commercial broadcasting is in the same
pattern as that which today is proving its high
standard under the acid tests of war.
Prompt post-war delivery is only one of the
benefits you gain by reserving your G -E broadcast equipment NOW.
Your contact with us will enable you, your
staff, and your consulting engineer to develop
the details of your post-war station during the
period before new construction is authorized.
Then, you will be fully prepared to proceed
with the building of your station.

...

ANTENNAS

FM

General Electric can he you in any of the
three broadcasting fields: FM-TELEVISION
or AM. You can ben fit from exclusive G-E
developments such as e FM circular antenna
or the S -T relay syst : which permits you to
establish your stati t for maximum coverage
... your studio for it aximum convenience. You
can obtain from
any -broadcast equipment,
either station or studio, together with associated equipmen or FM, AM, or television. No
other manufa urer can offer such complete
system exper'-nce and "know how."

-

t

t i

t

'

Come to

henectady and See for Yourself!
General ectric operates five pfoviná ground
a ing stations at Schenectady
AM,
International Shortwave, FM and Television.
Broadcasters and prospective broadcasters are
invited to inspect these facilities and discuss
their problems with our station personnel.
S

-

WRITE for your copy of the G -E Equipment Reservation Plan, and application forms. Electronics
Department, General Electric, Schenectady, New York.
Tune in General Electric's "The World Today" and hear the
news from the men who see it happen, every evening except Sunday at 6:45 E.W.T. over CBS network. On Sunday evening listen
to the G -E "AH Girl Orchestra" at 10 E.W.T. over NBC.

ELECTRONIC TUBES

RECEIVERS

-Television - AM

awee fo GE64-balZ71ue!
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No. 12 IN A

SERIES EXPLAINING THE USES OF

ELECTRONIC TUBES IN INDUSTRY

Electronic tubes made possible the high-speed

construction of stainless steel railroad cars
and air transport planes

A

B

C

d+t9tl9J:ifle3
s'

ufflurf,rale

y

The G -E

ignitron controls the power.

The G -E

thyratron does the timing.

UNDER electronic control, as developed
5y General Electric electronic engineers,

resistance welding has become a highspeed, precision operation that is making
yesterday's impossible jobs a routine part
of today's production.
With G -E ignitrons controlling the
heavy surges of power required, and G -E
thyratrons switching them on and off at
lightning speed, seam welds can be
spotted at any desired distances apart or
brought together in an overlapping or
solid line. Operations may be performed
at any desired speed up to i800 or

G.E. HAS MADE MORE BASIC ELECTRONdC TUBE
DEVELOPMENTS THAN ANY OTHER MANUFACTURER

14

-

more welds per minute with exactly
the right amount of heat applied at
exactly the right spot.
Practically all metals can be electronically spot-welded together, or to other
metals in thicknesses ranging from
tissue -thin nickel-copper alloy, 4o millionths of an inch thick, to laps of halfinch steel.
Main illustration shows stainless steel
sheets being welded to railroad-car framework. Welder is double -wheel electrode
type. Inset illustration shows typical
seam welds made at approximately 7 feet

-

a minute: (A to E) from r
to x 1 spots
to the inch; (F) essentially equal onand-off periods; (G) long -off-short -on
period; (H) short -off-long -on period.

There is a G-E electronic tube for
every industrial purpose. Through its
nation-wide distributing system, General
Electric is prepared to supply users of
electronic devices with replacement
tubes.
"HOW ELECTRONIC

TUBES

WORK"

This booklet will be mailed to you without
charge. Its 24 pages are interestingly illustrated
and written in easily understood language.
Shows typical electronic tubes and their applications. Address Electronics Department,
General Electric, Schenectady, New York.

Tune in "The World Today" and hear the
news direct from the men who see it happen,
every evening except Sunday at. 6:45 E.W.T.
over CBS. On Sunday listen to the G-E "All
Girl Orchestra" at 10 P.M. E.W.T. over NBC.

GENERAL

ELECTRIC
62-C6

April
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SPECTROGRAPHITE No.l

.... a new Stackpole high -purity graphite
for chemical and metallurgical analysis
HEADQUARTERS FOR MOLDED
CARBONS, GRAPHITES, METALS
and COMPOSITIONS

Brushes and Contacts
(All carbon, graphite, metal,

and composition types)

Rare Metal Contacts
Bearings
Welding Rods, Electrodes, and
Plates
Brazing Blocks
Rheostat Plates and Discs
Packing, Piston, and Seal Rings
Carbon Regulator Discs
Sintered Iron Components
Carbon Pipe, etc.

Spectrographite No. 1 is made by a
special process recently developed by
Stackpole. Whereas normal graphite
anodes contain total impurities on the
order of .02 to .05%, Spectrographite
contains less than .001%. Thus, it is
used in analyzing such things as
batches of molten metal, or in checking the purity of liquids by the spectrographic process.
Ordinarily, high -purity graphite is
made only by specialized chemical

manufacturers, and is of interest only
to chemists and metallurgical engineers. In this case, however, we believe
Stackpole Spectrographite No. 1 will
prove generally interesting to readers
of this publication-not so much
because yoa might use it, but because
it offers a convincing illustration of
the progressive engineering behind
the many Stackpole molded carbon,

graphite, and metal composition
products you do use.

Spectrographite No. 1 is supplied up to 12" lengths in 346",
%", and sí"6" diameters. Complete details on request.

STACKPOLE CARBON CO., ST. MARYS, PA.

EVERYTHING IN CARBON BUT DIAMONDS
ELECTRONICS

-
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Ak out

of 5

eng'neers say

1M11310,

Radio is the vital link which today brings history -making
news to people everywhere. As significant as the roar of battle, its voice
reaches and sustains the oppressed in their wait for freedom. Engineers know

that perfect transmission under war -time conditions demands perfect equipthat's why they count on quality components like C -D capacitors.
ment

...

Thirty-four years of specialization in building capacitors, has also built the
C -D name. It has become axiomatic for the industry to say 'C-D" whenever dependable performance is a "must". That is why 4 out of 5 engineers

think of C -D first when capacitors are mentioned (proved by a recent, impartial survey).

And C-D capacitors Iive up to their every promise of greater endurance, absolute reliability and longer life. It is no wonder there are more in use today
than any other make! Cornell-Dubilier Electric Corp., So. Plainfield, N. J.

Corell
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Temco Equipment Excels
Behird the consistently deperdable performance of Temco
Transmitting Ecuipment stand these 3 fundamen'al factors:

Engl.-leering thct

ie

a step in a

ivpnce of

today's ,eels.
Component parts whose trade names stand
for leadership in their various specialized =fields.

s

Wor<manship s.an dards, throughout every
stage of manufac ure, that insure naximum
operating efficient; under widely vcrying ex-remes of conditiors.

lone but
those of recognized high stancards. Together with advanced
ele:tronic engineering and .nsu-passed workmanship, these
higi calibre electrical parts trelp to comprise a tr o of basic
qualitr.reasons why Temco performance invites :ortparison.

As to component parts, Tenco always has used

Aiove--e nco

Model 1000 AG-CW1000 V/ctt Radio Telegrcch Trans -

flitter fcr

sir. frequency c peration
with motor criven band charging.
Normal frequency rare 2 to '6 Mc.

Left-'nterio-

View, Temco Model
1000 AG.CW-1000 Wctt Teleçraph
Transmitter, IlLstrating excel ence
o' mechanical details.

-

Let our engineering depar-ment help solve you,Write
comm micaticn eguipmenf problems.
for a copy of oar newes.' iNnstrated citalog.

TRANSMITTER EQUIPMENT MFG. CO., INC.
New York 14, N. Y.

345 Hudson Street

IT'S B&W AIR -WOUND
CONSTRUCTION
FOR TEMCO!

Where radio equipment must be constructed to the most advanced
.
standards of service and durability
.
For use where the going is the toughest .
a
That's where B&W Air Inductors really come into their own . .
fact demonstrated once again by their selection for the famous Temco
Transmitter.
KW rotary -link style Air
In this case, B&W engineers designed a
Inductor for band switching operation that matched specifications to the
letter-and B&W production sow to it that deliveries on all six Air Inductors
for the job kept pace with production needs.
.

.

.

1

AIR
INDUCTORS
Air -wound and Ceramic
and Phenolic Form Types

B&W Air Inductors are rugged, more durable, more adaptable,
easier to mount. Dozens of standard types meet modern radio as
well as electronic heating needs-and, as in this instance, B&W
specialized facilities are geared to fast production of special coils
of almost any type.

BARKER & WILLIAMSON, 235 Fairfield Ave., UPPER DARBY, PA.
Exclusive Export Representatives; Lindeteves, Inc.,
10 Rockefeller Plaza, New York, N. Y., U. S. A.

Because Dependable Performance

Counts Most

-

TEMCO Transmitters Use

BY virtue of the e) acting conáit ons under
in
.
which Temco transmitters nust eeate
mobile police service :and on /active duty with
Temco engireers were
the Armed Forces
obliged to seek tubes of far greate- than the
tubes
average standards of performance
that can "take it" for !ustained periods of
tubes shot can trove; os well as
usage
.
transmit.
.

.

.

.

.

.

.

.

.

We are glad to be able to meet these
rigid specifications, and tc provide tubes which
serve Temco with complete satisfaction.

After all, tubes are the heart of a transmitter-and no transmitter can be more efficient or more sturdy than its tubes.

When performcrace

counts-you

can
count on United Tubes to provide a maximum
of electronic efficiency-plus a high degree of
mechanical ruggedness.

ELECTRONICS COMPANY
NEWARK,

2

New Jersey

Transmitting Tubes EXCLUSIVELY Since 1934

These are the Ever-reliable St-aldard Cardwell
Variable Air Cc pacitors.

Compact ... ultra -sturdy ... time -tested: through
the years in every conceivable type d service.

Invariably chosen by modern designers for the
most exacting and rugged usage.
"business end" of high calibre radio cornmunicati on or electronic equipment-alwcys fool{
In the

for...

-
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Each field of electronic design can fill its needs for correct vacuum
To meet
tube receptacles with National Fabricated Sockets
the demand for the ever-increasing variety of sockets covering
all frequency applications, insulations are available ranging
from paper base laminated phenolic sheet to mica -filled
molded plastics and low -loss ceramics . . . Contact alloys
of special steels, brasses, phosphor bronze, silica bronze
and beryllium copper are employed utilizing an assortment of mechanical contact designs to fill all wiring requirements and provide dependable long -life electrical
performance.

...

-

NATIONAL
FABRICATED PRODUCTS
2650 WEST BELDEN AVENUE,

Manufacturers
ELECTRONICS

of

-

SOCKETS, TERMINAL ASSEMBLIES,

April
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JACKS

CHICAGO 47, ILL.

and CONNECTORS for use in every field of electronics.
17
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In Automatic Electric's chemical

laboratory, before any materials are accepted for use in relays, they are
carefully tested for the presence of sulphur, bromine, chlorine, or other
elements that might cause corrosion, affect

insulation or give rise to other troubles

IN

THE selection of materials and fin ishes for use in Automatic Electric
relays, performance and durability are
given first consideration. The aim of the
designers is to produce an apparatus that

will resist all corrosive influences
throughout long years of tough service
-even when this means foregoing the
bright, shiny appearance which is so
attractive at first. Every factor in the design of Automatic Electric relays is given
similar attention-resulting in a unique
fund of design data and experience. This
background is the reason why Automatic
Electric relays serve so dependably under
tough conditions.
You can make this experience work
for you-by calling in the Automatic
Electric field engineer. His job is to help
you select the apparatus that will best
meet your need. Call him in next time
you are faced with an electrical control
problem. Write for Catalog 4071.

*AUTOMATIC ELECTRIC SALES CORPORATION
1033 West Van Buren Street

Chicago 7, III.

Automatic Electric
(Canada) Limited, Toronto

In Canada:

ASSEM
18
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How quickly can you whip your reviser,
plastic parts into your new design?

"Three years ago we produced the bulk of our
plastic parts. But because we are primarily an
electrical assembly and metal working plant
we were unable to adapt ourselves to quick
changes in plastic specifications in such parts
as our fuse posts, spacers and terminal strips.
"To cope with these sudden problems we called
in `CREATIVE PLASTICS' ... and the result has been so outstanding that we feel more
secure about our plastic parts being produced
in your plant than in our own."

In these times of sudden specification changes,
whip your plastic problems by calling on
"CREATIVE". Frequently we can solve your
problem right from stock with such parts as
insulating grommet bushings, shown at the
left
or we can fabricate to your specifications in suitable materials.

...

Take the first step NOW-send us blue
prints for quotations and delivery promises.

-The

above is an excerpt from one
of many similar letters in our files.

"CREATIVE" INSULATING GROMMETS
Five important characteristics
save time and labor in wiring

operations: -1. All holes are con-

... 2. All threads are clean and lubri... 3. All parts have geared collars and are
matte finished for quick handling ... 4. All corcentric
cated

PLASTICS CORP.
978 KENT AVENUE

BROOKLYN 5, N. Y.

ners are chamfered to protect against fraying ..
5. Four standard sizes, all immediately available
from stock. Send for free sample card.
.

ELECTRONICS

-
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High Alti-

No Danger of "Flash Over"
No Metal

for "Body Capacity"

No Infernal Corrosion

The Egyptian Pyramids stand
majestically, through the ages, as
mute witnesses to the skill and rugged
craftsmanship of the thousands of
slaves who toiled to erect them ..
TODAY ... not slaves ... but creative
engineering skill and willing hands
achieved the same result with the new
DUMONT TYPE PC2 Oil Paper
Capacitor ... an oil impregnated oil
sealed capacitor that gives assured
"LONGER LIFE" for continuous operation
Its special features and
.

.

construction are exclusive with
Dumont.

oqst03
.Y .M ,2
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ELECTRIC CO.

BUY
BONDS

MFR'S OF
CAPACITORS FOR EVERY REQUIREMENT

L.

dl°
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NOW

34 HUDERT STREET NEW YORK, N. Y.
April 1944
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15-KW OF HIGH-SPEED
ELECTRONIC HEAT
15B

WITH THE NEW RCA
IN nearly

every case where electronic power has been applied
for heating, important savings in time have resulted. The
high -frequency power generated by the new RCA 15-B is suited
to heating a wide variety of non-metallic substances because of
the wide choice of frequencies it offers from 2 million to
10 million cycles per second.

-

Why Electronic Heating? When high -frequency electricity is
applied to non-metallic materials, it heats them all the way
through. For example, a block of wood can be heated uniformly
by high -frequency power while with ordinary heating methods,
the heat wbuld'have to "seep" in from the outside.

-

The uniformity of electronic heating makes it possible "to
introduce heat at a high rate. Processes that once took hours
can now be completed in minutes.

The uniform heating often means better uniformity in the
finished uroduct. and little or no internal stresses to cause warping.
What Materials Can Be Heated? Wood, plastics, paper, glass,

rubber, foods, chemicals, tobacco, ceramics-and many other
industrial materials can be heated electronically.
How Much Heat Will the 15-B Give? The new RCA 15-B
electronic generator is rated at 15 kilowatts output. It will deliver
up to about 50,000 B.T.U. per hour, depending on the load
conditions.
Easy to Operate. The 15-B is push-button controlled. Once

the correct processing procedure is established, any intelligent
operator can use it with ease. RCA field engineers are available
to help with your application problems.
Get the Full Stor A comprehensive 12 -page descriptive catalog on the RCA 15-B generator is yours for the asking. Use the
convenient coupon below. If you have a specific application for
electronic heat in mind, write, stating particulars, to RCA,
Electronic Apparatus Section, Camden, New Jersey.

BUY

WA R

BONDS
VIII

MN UM

RCA, Electronic Apparatus Section, Camden, N. J.
Please send me details on the new RCA 15-B electronic

RADIO CORPORATION
OF
ELECTRONICS

-

AMERICA

generator.
Name
Company
Address
City

13111111
April 1944
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USE DATA
CAN YOU

on Light -Gage
STEELS?
ELECTRICAL
This curve shows the core loss relationship of light -gage ARMCO Electrical Steel for varying frequencies
- a(á fixed induction. It is one of many "job -history"
charts prepared by Armco Research technicians for
manufacturers of high frequency equipment.
If you need test data on electrical steels for specific jobs, we'll be glad to supply you with infor-

mation like this. Just tell us the induction and frequency in which you are interested. This will help
determine the correct electrical steel grades for your
wartime uses as well as peacetime.
Many electrical products for home and industry
will benefit greatly from lessons learned during the
war. Notable progress is being made in the creation
and production of special light -gage ARMCO High
Silicon Steels for all kinds of high frequency equipment. Besides providing many new conveniences,
steels like these will help insure safer transportation
and faster, more accurate communications.
There is a grade of ARMCO Electrical Steel for
every need. You will get steel of top magnetic quality with low core loss and exceptional permeability;
steel that's ductile, flat and clean-surfaced. May we
work with you? Just address The American Rolling
Mill Co., 1441 Curtis Street, Middletown, Ohio.
EXPORT: THE ARMCO
INTERNATIONAL CORPORATION.

ECTRIC,4

~a/ewe

747leeezka/t.eyee

EET STEE

ARMCO
ELECTRICAL GRADES

CORE LOSS FOR A

CONSTANT INDUCTION

FREQUENCY -CYCLES PER SECOND
100
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VOR
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MODEL
C3'eC

220

A0

E

AM PIIFIER

MODEL 402
MULTIPLIER

0.00002

10,000

VOLTS
Th_s enormous range of voltages-five hundred
million to one-is accurately covered by our
Model 300 Electronic Voltmeter and some of the
accessories shown above. Frequency range 10 to
150,000 cycles. Accuracy 2% over most of the
range. AC operation. Five decade ranges with
logarithmic scale make readings especially easy.
TO

Uniform decibel scale also provided. May also
be used as a highly stable amplifier, 70 DB
gain, flat to 150,000 cycles.

BALLANTINE LABORATORIES, INC.
R()()N'I'f)N, NEW JERSEY, U.S.A.
ELECTRONICS

-
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SEND FOR THESE NEW BOOKLETS TODAY!
Whether it's a problem of stepping up d-c power...
reducing core assembly time ... locating the right high frequency insulators or high -voltage d -c capacitors in
a hurry, you'll find the answer in these new Westinghouse publications. Complete listings of sizes, weights
and dimensions, together with application guides
make these booklets an invaluable aid in designing
and ordering.
'These are only four examples of the help that
Westinghouse can offer in the design and manufacture
of communications equipment.

Other helpful publications are available on
Instruments
Micarta insulating parts
Rectox rectifiers
and materials
Relays
Thermostats
Contactors
Whatever your problem, Westinghouse Communications Equipment and Communications Specialists
can help you find a quick solution. Call on Westinghouse for help. Ask for the booklets you want from
your Westinghouse representative, or write Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa.,
J-94613
Dept. 7-N.

e

Westinghous9PLANTS

24
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NATIONAL SCREW OF CLEVELAND
makes the famous Phillips Recessed Head Screws

and Bolts, scientifically engineered for fast starting, faster and easier driving, better fastenings.

7 distinct advantages
1. Self-centering

of the Phillips Recessed Head

on the driver

2. Holds driver from slipping
3. Four "wings" give greater driving power

4. Eliminates head breakage
5. Frees

operator's hand to hold work

6. Makes better

appearance-

prevents marring work
7.

THE
ELECTRONICS

Simplifies hard -to -get -at
jobs
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NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0.
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he should be twins

The electronic engineer is one of the hardest

-

working men contributing to the war effort
today. His highly specialized training and
knowledge is not easily or quickly acquired.
His skill calls for many years of constant
application. Because the demand for experi-

enced engineers and designers jumped so
greatly after Pearl Harbor, each one vir-

tually has been doling the work of two men.
Raytheon is proud of its engineers and
their great contribution to the war effort...
and Raytheon is proud of its part in furnishing electronic tubes and equipment that
meet all requirements of stamina, "Plus Extra" quality, and complete dependability

under the most severe wartime demands.

ARMY-NAVY "E" WITH STAR
Awarded All Four Divisions of Raytheon
for Continued Excellence in Production

DEVOTED TO

RESEARCH AND THE MANUFACTURE

OF TUBES

AND

EQUIPMENT

ire

FOR

THE
..>,

NEW

ERA

OF

ELECTRONICS

rig
Waltham and Newton. Alcs saehusetts
April

1944-
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n&-otelAceevte}ts otaeiarzte
rb-ce./toliieciu_dmice,

Skeeeltf6
Variable Resisters, Plugs, Jacks, Swilches, Telephone Generators,Ringers
Representatives
R. W. Farris
2600 Grand Avenue
Kansas City 8, Missouri

Phone: Victory 3070
Frank A. Emmet Co.
2837 West Pico Boulevard
Los Angeles 6, California

Branch Offices
S. J. Hutchinson, Jr.
401 North Broad Street
Phone: Waln Pennsylvania

\ le L.
f

Phone: Walnut 5369

In

Canada
Meredith ä Co.
Streetsville, Ontario
C. C.

CHICANO TELEPHONE

SUPPLY

Ciade
ELFTHART
ELECTRONICS
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HOW TO MAKE SCARCE TIN
GO THREE TIMES AS FAR!
WE'RE a

"have not" nation when it

comes to tin. That's why a new
plating method-developed by Westinghouse-makes big news! High frequency
induction heating is the answer, and it not
only fuses a uniform, corrosion -resisting
tin coat on sheet steel five times faster than
previous methods-it also uses only onethird as much tin!
Unexpectedly, glass made by Corning plays
an important part in this job. The pictpre
at the left shows the key units creating tree
high -frequency, tin -smoothing waves._Thleyy
are glass vacuúm tubes aloìit like you f''ffi d
in a radio station. Note, too, the glass bowl
insulators handling the "juice." As an example of the type of service these glasses
must give, one plant is installing tin-plating oscillator units with 72 limes tlZe,póysjr
of the largest radio broadcasting station
now on the air in the United States!
High electrical insulating qualities are just
one of the interesting characteristics you
can get in glass made under the Army-Navy
"E" flag at Corning. There are glasses with
an expansion coefficient practically equal
to that of fused quartz; glasses that are 'extremely resistant to mechanical shock;
glasses that can be made into intricate
shapes formerly considered impossible. If
you even suspect that glass may help solve
one of your problems, we want you to know
that Corning's "know-how" is at your
service. A study called "There Will Be More
Glass Parts In Post -War Electrical Parts"
will help bring you up-to-the-minute. Won't
you write for a copy? Address the Electronic
Sales Department E-4, Bulb and Tubing Division, Corning Glass Works, Corning, N.Y.

.

Photo Courtesy

CORNING
means

t[ectroaic

of Westinghouse

¿Wassware

Research in Glass
"PYREX:. and "CI)Ii \
28
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AND

SCIENCE...BOTH

Little wonder that tube making is often
referred to as an art. For much of the
work is by hand. To fashion these com-

plex assemblies of filaments, grids,
plates and wires; to position the parts within
such close space limitations-parts, mind you,
that often are so fragile, flimsy and elusive,
tweezers are required to handle them-calls for
a high degree of skill, a steady hand and an eye
for accuracy. Art is right!
Yet, today, guiding every move of every N. U.
production worker's hands is the "know how"
of many scientists and engineers. Here are

chemists, physicists, metallurgists, and men
high in the sciences of electronics and mechanics-all teamed up in a scientific tube development and production program recognized as a
model throughout this industry.
It takes a lot of both science and art to make
the advanced-design, high performance N. U.
tubes now being produced for combat service.
It is such superior tubes that will do your electronic jobs better, after the war. Count on
National Union.
NATIONAL UNION RADIO CORPORATION, NEWARK, N. J.
Factories Newark and Maplewood, N. J., Lansdale and Robesonia, Pa.

RADIO AND ELECTRONIC TUBES
Transmitting, Cathode Ray, Receiving, Special Purpose Tubes Condensers Volume Controls Photo Electric Cells Panel Lamps Flashlight Bulbs

ELECTRONICS

-

April
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3 MONTHS IN DAVY JONES' LOCKER

"'Aid tiQ zadía

'

Q.1`íß

atofed!

For three months, a radio
receiver and transmitter
lay at the bottom; of_ the...
sea. - It was part :. of'- thë'
equipment of a plane that had accidentally
plunged into the ocean during á zest:
After three months under water, the
radio was brought up and tested. What
was found may seem unbelievable, yet it's
i matter of record. After the sea water had
been drained out, the radio set still worked
perfectly.
Unfortunate as the attendant circumstances of this "case history" may be,
they afford concrete proof of the invaluable properties and qualities of -GeneralCeramics and Steatite Insulators used in
this set.
The fact that Steatite is absolutely impervious to moisture and has no cold flow
properties are among the reasons why
Steatite is specified by the U. S. Army
and Navy.
In the widening use of Steatite Insulators, General Ceramics and Steatite Corporation have been prominent for their
increased, productive capacity as well as
engineering skill in the development of
new products and manufacturing methods.
If you have a problem involving insulators whether specialized or standard,
our Engineering Department is ready to
serve you.

a2izawezéaGENERAL
IFOIM105 .. SI10t11[

fOMI00ltIU

AND STEATITE CORP.
NEW JERSEY
® 5289

KEASBEY

C

April
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Calibration of a Lavoie Precision Frequency Meter,
using a Crystai Calibrator developed in our laboratories

7I, e(Newel t ah ourg h.t ..
ia

U H F Octlibeü.ticR6Z

and

üzlyrifuL-(?v cfwf_
In our particular field of specialization we have
originated methods of calibrating UHF equipment
which require a small fraction of the time formerly
necessary fer thi3 high precision work. The same
principles have been applied to crystal -controlled
oscillators and harmonic frequency generators.
As manufacturers we do not limit ourselves to
putting into production standardized ideas. We seek
new lines cf thought, which are followed by original
experimentation and development. The results have
produced a method for the generation and identification o_ very high harmonic frequencies. We shall
be glad to discuss your specific requirements with you.

UHF PRECISION
FREQUENCY METER
Completely Portable
Battery or AC -Operated
Accuracy 0.1%
Models -available from 100 to 1500

megacycles with 2 to
frequency
.average on each model. Available
anly on high priority while our
nation is at war.
1

FECOMMENDED FOR:

Prcducticn testing
Measurement of oscillator
drift

Independent alignment of
transmitters and receivers
Precise measurements of
frequencies

Zaveteccelyitakitied,_

111

RADIO ENGINEERS AND MANUFACTURERS

MORGANVILLE, N. J.

Specialists in the Development of UHF Equipment

This meeting of

Sight and Sound
advanced

Television's future!

IT WAS more than 15* years ago that

Farnsworth research men synchronized
sight with sound electronically and
transmitted the two to experimental
receiving sets.
By that important operation, they
assured modern electronic television
a wide public appeal. Its advance has
been rapid and nowhere more productive than at Farnsworth, where 18
years of television research have developed a number of key circuits, tubes

-

and synchronizing devices-including
the Farnsworth Dissector Tube and
the Photo-Cell Multiplier Tube.
We lay much credit for Farnsworth
progress to our research policy, which
has always stressed the advantages of
parallel work in both tubes and circuits.
Farnsworth research and manufacturing facilities greatly broadened -are now producing only military communications equipment and highly
specialized electronic devices, and our

-

FARNSWORTH
TELEVISION
32

technical knowledge of applied electronics is enriched constantly.
When peace comes, our broadened
background and resources will be better than ever able to help you in the
fields of sight and sound reproduction.
Another of a series of advertisements
depicting milestones in television's history.
*

Loox FOR the Farnsworth Television advertisements in March 6, April 3 Newsweek;
March 18, April 15 Collier's.

Farnsworth Television & Radio
Corporation, Fort Wayne 1, Indiana.
Farnsworth Radio and Television
Transmitters and Receivers; Aircraft
Radio Equipment; the Farnsworth
Dissector Tube; the Capehart. the
Capehart-Panamuse; the Farnsworth
Phonograph -Radio.

April

1944
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THIS IS GOAT
ELECTRONIC TUBE

PART...

G1224 is just one of the thousands of parts made by GOAT since the days
of radio infancy. GOAT is continually called upon to handle tough jobs
requiring skill, precision and efficiency. Because of experience gained
throughout the years, GOAT has been able to meet the demands of this industry for greater quality, durability and quantity production. Today, GOAT
serves almost every electronic tube manufacturer with a tremendous variety of
stock and special parts made of any metal to any required degree of accuracy.

STAMPING GROUNDS
For Small Tough Jobs

TYPICAL PARTS
Shown here are just a few GOAT
electronic tube parts and shields
that have been stamped, drawn
and formed on GOAT machines,
dies and presses.

L

METAL STAMPINGS, INC.
A

DIVISION

OF THE FRED

314 DEAN STREET
ELECTRONICS
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GOAT CO. INC. EST. 1893

BROOKLYN, N.

Y.
32
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* Landing parties must depend on supporting fire
from ships off shore until their own artillery can
get into action. By radio communication the Navy's
fire is brought instantly to bear on enemy strong
points holding up the advance.
When the Marines carry out the tough landing
operations for which they are noted, WalkieTalkies are among the first ashore. They must
get the messages through! For unfailing power,
many depend on EL Vibrator Power Supplies.

LABOItATOü.IES, INC.
-

E L ELECTRICAL PRODUCTS Vibrator Power
Electric
Lighting
Supplies for Communications
Motor Operation
.
Electric, Electronic and other
Equipment
on Land, Sea or in the Air.

...

...

...

anz'r

¿«»

INDIANAPOLIS

OH

ri

flank!

I9

Wherever reliability is a "must," E L Vibrator
Power Supplies are also proving their other advantages of light weight, small size and high efficiency.
They are products of the most extensive research
in vibrator power supplies and circuits ever known.
That research has extended the scope and usefulness of vibrator type power supplies beyond all
previous conception. Ceri:ainly, in the electronic
era of peace to come E L Power Supplies will contribute new advances and economies
wherever electric current must be
changed in voltage, frequency or type.

Power Supply using rechargeable, non -spill storage battery
for operation of Walkie-Talkie
radio equipment. Input Voltage:
4 Volts D.C.; Output: Numerous
Voltages, supplying plate and
filament requirements of the
equipment. Width, 3 t/2"; Length,
61/4"; Height, 4j/e".

Here's How We Find The Angles
To Precise Radio Frequency Control
Precision properties of oscillators are determined by the angles at which they are
cut. Here are shown the locations of various type crystal oscillators with respect
to the axes of a quartz mother.

f

Crystals developed for the perfection of

wartime communications and RADA
will provide startling improvements for
many peace -time products. This Company's technical and production facilities
are at your service for wartime or postwar crystal engineering and production.

PRO

CTS COMPANY

1519 McGEE STREET, KANSAS CITY, MO.

Producers of Approved Precision Crystals
for Radio Frequency Control

ELECTRONICS

-

April

1944

33

A Third CITATION
FOR THE INSTRUMENT LEADER

.

.

.

MERITORIOUS WA--K-p--ii-vi;'v--; T1ON

FOR

This third citation for meritorious war
productión .. climaxing a long record of
is a source of justifiable
war service
pride to the menand-women of WESTON.
The record began back in the earliest
days of our defense period, when a large
segment of WESTONS' capacity was assigned to the production of instruments
vital to military needs. Thus, when we
finally were forced into this world struggle,
WESTON was ready for full-scale war
production.
This new star which adorns our "E"
pennant marks the third time WESTON
has been first in this highly spÉcialized
field to receive each successive war

...

citation. Weston Electrical Instrument
Corporation, Newark 5, New Jersey.

...

Precision DC and
Laboratory Standards
Instrument Transfomers
AC Portables
Relays
DC, AC, and
. , Sensitive

...

...

Thermo Switchboard and Panel Instruments.

EST

Speciclized Test Equipment .. , Light
Meaty ement and Control Devices .. .
Exposure Meters...Aircraft Instruments...
Electric Tachometers...Dial Thermometers.

FOR OVER ..5 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS
April

1944
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IS THIS

AIR CONDENSER...

PROVIDING ACCURATE RADIO TUNING
plowing the seas

and all types of radio communication- sets.

depend on receiving every

After the war, Radio Condenser Company

America's ships of war

.. action -bent ...
rodio message

.

.

.

- distinctly!

will again be in position to furnish you with

a

Today, variable air condensers of Radio

complete line of variable air condensers and

Condenser Company are being used on many

push button tuning service. Thus, we urge man-

accurate radio tuning!

ufacturers planning postwar radio sets, to in-

of our ships

- assuring

their schedule: products of Radio

Likewise, they are used by our various armed

clude

forces on radio apparatus in planes, tanks,

Condenser Company.

in

RADIO CONDENSER CO.
CAMDEN, N. J.

RADIO CONDENSER CO., LTD., TORONTO, CAN.

ELECTRONICS

-

April

1944

Meck skill and precision are performance -

proved. Meck experience is proved by our
completely diversified selection of crystals in

range of types-silver-plated, too.
Our Special Crystal Service Division is today
prepared to meet exacting requirements to
any specifications on short notice.
a wide

For your urgent
needs, either large
or small, phone
PLYMOUTH (INDIANA) 33

ExcEdrficiimminmis

MUSIC AND VOICE
RECREATING

36
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ELECTRONICS

SLOW AND STEADY

...WITH NO SPEED VARIATIONS

_ «I

.1.

--

Recently, a manufacturer building
secret military apparatus called for a
small, compact electric motor that provided unfailing, uniform slow speed.
Since standard "off the shelf" gear motors
could not meet the strict performance
and design specification, the only solution
was a special motor.
Holtzer-Cabot motor development engineers tackled the job and designed a
special synchronous gear motor that ex -

actly met all the operating conditions...
and another military device was on its
way to help win the war.
Today, Holtzer-Cabot is designing and
building special fractional HP motors for
war products, only. However, our motor
development engineers, backed by over 50
years of experience in electric motor design will gladly cooperate with you on
your motor requirements and problems
for post-war products.

SPECIAL MOTORS DESIGNED TO FIT THE APPLICATION

THE HOLTZER-CABOT ELECTRIC COMPANY

.

Designers and Builders of Special Fractional HP Motors and Electrical Apparatus
125 Amory Street, Boston 17, Mass.

ELECTRONICS

-
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Chicago, III., New York, N. Y., Philadelphia, Pa.
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ound Ideas.

...

in practical engineerSound ideasl On the drafting board
in production "know-how". These form a strong union
ing
out of which come many Electro -Voice developments. And the
latest of these is the Model T-45 "Lip Mike" ... a noise -cancelling Differential Microphone.

...

The soundness of Electro -Voice design refinements will be even
more effectively demonstrated in peacetime. We have grown
up with the field. We know its needs and its possibilities. You
may be sure that products born of Electro -Voice ideas will

perform a sound function.
Electro -Voice distributors are giving greater understanding to your requirements than ever before. If
your limited quantity needs can be filled by any of
our Standard Model Microphones, with or without
minor modifications, we suggest that you contact
your nearest radio parts distributor.
N'T WAS

TEPAPER

... TURN IT IN TO FIG

:

R SIDE

CO., INC.
South Bend 24, Indiana

ELECTRO -VOICE MANUFACTURING

1239 South Bend Ave.
EXPORT
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Producers of Variable Resistors
Selector Switche

Ceramic Capacitor
Fixed and Variable
Steatite Insulators.

Division of GLOBE -UNION INC., Milwaukee
ELECTRONICS

-

April

1944

39

,"
tS

/

PG
\\,Pß \

A

MAJOR

JSS\tS

SS

RESISTÓR IMPROVEMENT

The outstanding superiority of Sprague Koolohnf
Resistors in practically every important character-

could-and did-result only from an entirely
different engineering approach to basic probistic

SOLVING
PROBLEMS

lems-from the wire up. Research proved that
the resistor was no better than the insulation on
the wire. Koolohm ceramic insulation applied to
resistance wire permitted such valuable engineering features that, in less than four years, these
resistors have set higher standards of performance
on hundreds of the most exacting applications.
Standard units include 5- to 150 -watt power
types, bobbin types and meter multipliers. Write

for Catalog- today!

SPRAGUE

SIZE

REDUCED WATTAGES

CHANGED VALUES

HIGH AMBIENTS

MOUNTINGS
SHORTS

SPECIALTIES CO.
RESISTOR DIVISION
NORTH ADAMS, MASS.

SPRAGUE
40

UNWIEoe

Ktiti

... and

many more !

]ffiU RESISTORS
April

1944
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New Federal Development
Revolutionizes the Metal Rectifier!
By Ole use of a simple CENTER CONTACT
Federal has achieved another "first" in
Selenium Rectifier development.

-

remarkable new corrosion
resistance and weather stamina added to
the important advantages already inherent
in Federal Selenium Rectifiers.
The result

Outstanding among these advantages are
high efficiency over a wide range of load;
small size and light weight; adaptability to
wide ranges of temperatures, humidities and
atmospheric pressures-plus maintenance -

free operation.
CENTER CONTACT is

available only in

Federal Selenium Rectifiers, first in the field
and standard for industry.

Federal Telephone

Federal battery chargers and power suppliea,
powered by selenium Rectifiers, have wide appli
cation in the fie;ds of radio, telephone, telegraph,
aviation, railway signaling and wherever direct
current is required from an AC source.

and Radio corpora/loft
Newark, N. J.

TRANS

IiTTERS

hi\

TYPE

508 TRANSMITTER

(Illustrated at right). Type 508 Transmitter as designed
by AAC for Army Airway.9 Communications Service.
Power output 450 watts ea 21-i channel. Types of emission
Al, A2, A3 and FM teletyp`. Five channels can be operated simultaneously. Single or dual modulator can be
supplied.

PRECISION RADIO
Burbank, Calif.

Kansas

Serving the AIR TRANSPORT COMMAND
Along Vital World -Wide Routes
Transport Command has become the greatest air transportation system in the world ... delivering planes, materials and personnel
to the Allied forces everywhere!
As ATC pilots fly the seven seas and girdle the earth they are served
by communications systems of which Aircraft Accessories Transmitters
are an important part. These "508 units" are an outstanding example of
the engineering skill and production tempo of Aircraft Accessories. Designed specifically to performance requirements of Army Airways Communications Service (AACS), which sets up and operates radio facilities
for the ATC, this equipment is now in operation at many of the widespread world outposts maintained by AACS.
This type of AAC equipment can be readily adapted to immediate
use by other airlines. Deliveries can be made in remarkably short time,
if adequate priority ratings are available.
THE Air

ELECTRONICS DIVISION "":á:s:ß^

and ELECTRONICS
City, Kans.

e

New York,

ENGINEERED POWER CONTROLS
N.. Y.

Cable Address: AACPRO

NEW!
THE

"ALL-PURPOSE"
FOR INSULATING

wires, cables and electrical
equipment
FOR PROTECTING electrical
wires and cables exposed to caustic or corrosive fumes, oil, grease, acids, alkalies, or
moisture...FOR SPLICING cables with a continuous, protective covering ... FOR COVERING
exposed piping in chemical plants, equipment
exposed to moisture or severe atmospheric
conditions.
.

PROPERTIES

OUTSTANDING
FIBRON

TAPE No.

n
persq. in.

17001 1b
(.012")
1000 VPM -400 C

Tensile strength
strength
400%
Dielectric
flexibility 250%
temp
5%
Low
C (60 cycles)-ciel-6
20
Elongation
(1 kilocY
Factor @
-7.6%
00
cycles)
C. (60
@ 30° (1 kilocY cle)nt
Constant
50° C.
Dielectric

-

306

Bonding temperature

_Approximately
_PP

IRVINGTON for INSULATION
EXTRUDED PLASTIC TUBING

VARNISHED TUBING

INSULATING VARNISHES

VARNISHED RAYON

VARNISHED PAPER
VARNISHED CAMBRIC

VARNISHED FIBERGLASS
VARNISHED SLOT INSULATION

VARNISHED CANVAS AND DUCK

OIL STOPS

VARNISHED AND PLASTIC WIRE MARKERS
stOD'PD

O! THE WORD

IRVINGTON VARNISH & INSULATOR COMPANY
Argyle Terrace, Irvington

11, New Jersey, U. S. A.
Plants at
Irvington, New Jersey and Hamilton, Ontario, Canada
Representatives in 20 Principal Cities
6

IRVINGTON
44

.

.

These widely diversified applications of
FIBRON TAPE No. 1 are made possible by
its combination of outstanding electrical,
physical, and chemical properties. (See adjacent panel.) This flexible, elastic, "Vinylite"*
resin tape is heat sealing, flame resistant, high
in dielectric strength, strong mechanically,
and highly resistant to oils, acids, alkalies,
moisture, and normal variations in temperature and climate.
FIBRON TAPE is a new addition to the
already extensive line of Irvington products.
It is offered with the usual guarantee that
applies to all Irvington Insulation to protect
equipment in accordance with specifications.

-

Plan now to test the new FIBRON TAPE. A
generous sample will be sent on request
without obligation. For further information
on FIBRON, or other IRVINGTON INSULATION, write Dept. 106.

-

*Reg. Trade Mark-CARBIDE 8 CARBON CHEMICALS CORP.

INSULATION
April

1944
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The

M9 GUN POINTER directs ack-ack fire with deadly

àccuracy, operating on built-in CONSTANT VOLTAGE
.r

With amazing success on our farflung battle fronts the Army's new
M9 gun pointer, operating on electrical voltage controlled to minute
limits of fluctuation, directs shells to
their targets swiftly and surely, spelling almost certain death to enemy
aircraft.
This uncanny accuracy in our implements of war is a tribute to the
skill of America's design engineers.
Their ingenious application of scientific instruments and devices from
every known source has achieved an
exactness in modern warfare that
has left consternation and fear in
the hearts of our enemies.
Without SOLA Constant Voltage
Transformers many of these achieve -

ments would not have been possible.
These automatic, self -protecting
transformers have been on the job
day and night. On the production
line, in research laboratories, even at
the battle fronts their important role
has been to iron out the peaks and
valleys of power fluctuations to the
very narrow voltage limits so essential to precision.
On countless drafting boards this
war -gained knowledge is already
being projected into new things for
the future. And here, as in the implements of war, built-in SOLA Constant Voltage Transformers will
continue to provide safe, stable
operating voltages.
SOLA Constant Voltage Trans-

formers are available in standard'
units from 10VA to 15KVA for use
with any existing equipment where
voltage regulation is required. They
are fully automatic, with no moving
parts to get out of order. They require no manual supervision. Voltage fluctuations as great as 30% are
instantaneously reduced to the safe
operating voltages specified on the
label.
Cùstom built units of convenient
size and capacity can be designed as
a built-in part of any electronic
device or electrically operated
equipment where narro* voltage
limitations are required. Sola engineers are available for study of your
voltage problems.

Constas

rmers

Built-in voltage control guarantees the voltage called for on your
label. Consult our engineers on
details of design specifications.

To

Manufacturers:

Ask for Bulletin DCY-74

Cold Cathode Lighting Mercury Lamps Series Lighting Fluorescent Lighting X -Ray Equipment Luminous Tube Signs
Power Controls Signal Systems Door Bells and Chimes etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, III. -

Transformers for: Constant Voltage
Oil Burner Ignition

ELECTRONICS

Radio

-

April

1944

45

More than just sheet steel specialists, ours is an organization where top emphasis is placed upon the men and
women responsible for designing and building our products. Working as a team. over a long stretch of years.
we've welded together a fine group of exacting, conscientious artisans, supplemented by skilled replacements and
additions due to the war.

We build cabinets, chassis, panels and racks for diversified electronic equipment .. . quickly, precisely, economically. The hundreds of different dies available will reduce
the cost of the dies needed on your job and may, in many
instances, eliminate die -cost entirely. Because of these
unique facilities, we manufacture to required specifications at the lowest possible cost. Moreover, we'll go over
your plans with you ... make recommendations if they
can be helpful ... suggest means of expediting deliveries.
Briefly, ours is an extra pair of hands ... offered willingly
as part of a firmly -established policy of unselfish service
to our clients.
The services of a Karp engineer are available for a discussion of your problems.

ANY QUAI TITIES

ARTISANS

ANY METAL

-

ANY SIZE

-

ANY FINISH

Nevi M. MAVIS COAX.
'

IN

SHEET

METAL

-

124

30th

STREET

KEEP BACKING THE ATTACK

. BROOKLYN 31,

N. Y.

CABINETS
CHASSIS
RACKS
PANELS

... BUY MORE WAR BONDS
April

1944

-

ELECTRONICS

.

;
i.'
_...r¡..

., ss
.

10
1/1W\\\N=
¡=¡=:i==
Cwii:\nL\L/En/ 'C\%\n%1111::::
1nl
rr. ..rrr. rr..r:..r..:.
NN ¡r¡C.
4Sa
\nn\nnnn11
7 sn:ñ
td .ti
n
gnnl
Svr
j\nn
nn
.r CN=n
.1..................
'
1=
n,
usot
tt
¡nnl lliilniiiiin\n\nnlrlvlln\n\u
t t..r.r
i rasttra= :... :C.0
3 nnn
pl\11011 .n1uttt/ a \t
nnnnn 1111
111111 \\sn\u\\1,A
nüii
oA¡
ill
!
..r
/
1
'rÄÄpÑ=¡L==l=s=:Ä!
p'iiewl111
a
i
ï:¡iïitiiGì.
7'
ii,.
iii
::
LL
.. óii:ë;':=^'..:=
C¡¡::.
./- t ! 1 1/w '.. r^n
t"o
Gi.L u.
'¡i ¡n.::; =N=Nuu
.
t
Airi
r.r
sC_r
iv
.r
rr.
.
iN_
n ¡
¡..rei
.................................
V:r-t=y^
..
Nrrru. rre'.rrre
r
.-i.
-.
Ni
41i1i1i
--ii'
il . + _r rrtr
_- :ru==rr..-p
% :mi...
'm.111111\
ri.r Ä:CCÇ
t+
__.,.riC.
iii
.or:..r-=i
_lagy'-p
e
.u
..s. Ae
iri
rN
.
\ n n\
ir
,G
C::ír
!
.
roi
rrr.lgg
u.nrrrjrr

ir

/.-r_
v- '

rf

11n

71

11
s

.

II 1.

'oil.

it

..'

111
1111

111nn1111

1

n

u

i..yp..
t
1/
.\
.rn
.- ':í t
r'.
i

1:

BM

t.a.
was.

t

.

TM

l\'

^r

u
i

1

u

1

r`
II

e.

i`

1?!

.

Le

N

.;

.

IL

Ti...'

.
wr/r////L\Ln
t,

0

r
Or.y11N

t

.Tr'

r%..iti
.
r
V
^
yBdV
Vl. 1n'
r¡
i'2
\I 11 R
,1"
1l1 1 doll
N-urrrr.. S.. ` 1L-7l to JrNN rriNr.rr.r.l.r^/t
1r
1S 1 .1
1 1\\
,
11L ., \t
,i1
t Inln wa1si ! .pii
.../
,u11181.51.r..nni¡iili1
\\
1111
s
i
.1
\. ñsi,IG t1:::/.1i,
,.' , ::N
.1, i11
\tA + 1111/.
111 1U .:.....
........
'',t..diiiiinn>wlln
esserlo.
ss*,
-_

1

1-

1

i/::....,ii
i

1\t

i_

....¡
+

n ':
3"
°°i''
,ÇW11O=r...e
;\t It %',
lYi
poi
we
'L
"03.1101114141311040ti:ii
:¡i
i
m
.
iiiiiiii=
iir+o'.
öi
L.'
/==1p.pp.r'..5.
U
SAW 7ttr . 1.
L. 1'
r.r rrdC.=Orrrr.
r ll.itr....i..p'
.. il
¡¡¡.npr
p ^! Áii. .ii
e.r.
^ ^i. .iieiiiiiiiï............

i

.

.1

rs

_t'

.rrC3\ r
_LI1
--11
/
-:i/¡i
:
nu nisi
1

i.

.t

1t+

as

Ill
1.1
\p!'Ciñ3i
,,i'¡¡:.

.r
1rir.

I/7

,:

%Ìi

á:i

:

¡r.iiif.iiiiiúeeo=:...
-=¡.......... ¡C:..........we
ill''

p_:_._

de
post.warsi

Check

"freeze"

you
before
Ray-jthp-Vac
gour

ns

y

ower
P
portable
the
has solved
engineering the
that
in
know how
you
ment ca n aid
-VAC'S
-0
q p
equipment
RAY
roducts
in war -important
wh'ch
supply
p
,Nays 1n
pp
ply in your post-`"ar
power su P
th ere are many
batteries,
r
dry
important considerationr
require
your
reg
pne
you.
Be sure
help
If your products
can
er battery spaCe'
engineers
for prop
Ray -Vac
provision
of the future.
is the
batteries
for example
for the
designed

Write Dept. 1-1, Ray-O-Voc Company,
Madison 4, Wisconsin. Additional factories in Clinton, Mass., Lancaster, Ohio,
Sioux City, Iowa.
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HERE'S
THIS

HOW

PROBLEM

WEBSTER
IN

VITAL

SOLVED

REGULATORS

MILITARY APPLICATIONS

If voltage variations interfere with your design objec-

tives, a Webster Carbon Pile Regulator may solve
your problem. Sturdy, compact, reliable, they withstand vibration, shock, moisture, salt spray. Some
designs are temperature compensated for minus 55
to plus 70 degrees C. ambient operating range. If
yours is a highly rated war project, our engineers will
gladly study your application without obligation to
see if a Webster Regulator will do the job best. Please
include complete circuit data and operating specifications with your inquiry.
THE HOW AND WHY
OF CARBON PILE REGULATORS
Webster Regulators function as illustrated at the
right. The carbon pile is under spring compression;
and this compression is more or less offset by the
magnetic attraction of the armature when the solenoid is energized. The result is a steep increase of pile
resistance at the critical voltage as illustrated. The
solenoid circuit requires from 2 to 15 volt-amperes
depending on the application. Maximum pile resistances from approximately M ohm to 100 ohms are
available. The stable maximum control resistance
range for any particular pile is of the order of 20 to 1.
VR -2000 Regulators have a maximum pile dissipation of about 25 watts. (21316" O.D., 47/(6" high, wt.
2
lbs.) VR -2200 Regulators dissipate 100 watts
with adequate air blast, and up to 50-75 watts without blast. (21%" O.D., 4%" high, wt. 2 lb. 5 oz.)

A Few

CARBON PILE

SPRING

ASSEMBLY

IRON ARMATURE

9

-.--SOLENOID

PRINCIPLE

OF OPERATION

SOLENOID

VOLTAGE

RESISTANCE CHARACTERISTIC

of Many Possible Applications of Webster Regulators
A basic circuit for constant voltage from a variable voltage source. A
regulator of this type can

be added to practically
any reasonably constant
DC load provided the

A method of regulating

the AC output voltage of
an alternator or inverter
by field control to com-

pensate for load or

source variations. Sole-

ranged to operate on 85
to 90% of the minimum
line or battery voltage.

noid voltage obtained
from suitable rectifier.
Adaptable to existing apparatus if sufficient field
excitation is available.

Compensation for vari-

Method of controlling

apparatus can be ar-

able input voltage by
regulator-controlled excitation of a compensating field in a special
dynamotor. Requires co-

ordinated dynamotor
and regulator design.

high voltage rectifier output. Regulator acts to
maintain constant bleeder current by automat-

ically adjusting field
excitation, thus holding voltage constant.

Webster Products also makes
Dynamotors, Generators, Inverters, Small Motors and Special Instruments
TO SPEED V-DAY BUY MORE WAR BONDS

WEBSTER

PRO DUCTS

3825 W. ARMITAGE AVE.

CHICAGO 47, ILLINOIS

48
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MR. TUBE MANUFACTURER:

Are you striving for tubes of higher
or
.
or !'onçer life .
ratings . .
the two gvalities in combination?
.

Famous, time -tested Driver -Harris
special radio metals will help you
achieve exactly the properties you
seek. Here are a few D -'H tube
metals used by leading manufacturers;

GLASS SEAL METALS
(Alloy #14, Alloy #42, Alloy #521
For mechanically strong and vacuum tight bonds with glass.

Easily we=ded, notched, and cut.
Embodies important charácteristis_s
necessary in grid side rods,

GRID WIR
GRIDNIC*
A series of alloys with very low electron

PLATE STRIP

emission . . especially suitable in tubes
where back -emission is involved. Wide
range of tensile strengths available
_

Nickel and Nichrome.* Thin but
rigid. Takes a tightly adhering heat
radiation coat.

1

FILAMENT WIRE
FILNIC*
Fine wire and ribbon, wide rcnge of alloys available.. Takes tightly adhering oxide coat. Extra

care is taken in the spooling and pacting, to keep
properties unchanged in transit.

its

Other -amous D -H tube metals are cathode sleeving,
suppor wires, metal for socket prongs, spec al strip
for mica straps, filament suppor springs. For complete specifications, write

Special Purpose Alloys
Since 1899

-i

Dri.rer-

I,,

i,

:31

;,rk Ices. o. s. Pat. ()ff.

irris COIìVPdYF
HARRISON, N. J.

DETROIT

CLEVELAND

SAN FRANCISCO

SEATTLE

CAN STAND

5HflL'/f
A jeep that goe buckirg and chattering over a rocky, rutted roac-or
no road at all. .4 PT Boat smacking the waves at e5 knots
A battleship whose brocdsides seem to shake the encme' off the gunners' -eeth.

...

"perfeJ" insulation for radio
and other electrical equipment
because korKROY has mechanical
strength cot=arable with that of cast iron. Unier severe vibration oshock MYKRO' will nct warp or crack or otherv,óe yield to unbalance
the precise cdjustmen-s of the apparatus.

These are the Dlaces vhEre MYKROY is the

...

MYKROY

will rot pass or dissipate the higher =requencies, owing to

its excepti_nal low -lass characteristics. Its cbsorption factor is vir-

tually nil. I- will sttaec temperatures as high as 1000° F. It Donds
and seals to metal . . . is relatively light
weight and ran be
machined to close -Dlerances, as well as mckled.
ue your insulating problems. Write for new
detailed infornc-ior and quotations.

Bring

µommullond

shod

IS

mechanical
38 iinsulowhere
¡yo

sock.

le applications
specify MYKROY to resist
le in
developed
severe
available
wide
especially MYKROYinvolving
tAm
of
manufacture °
Ample stocks
We
and rods,
component
sheets

variety
MYKRO

Parts

insulation
s.:-...

70 CLIFTON BOULEVARD
Chicago

4 7:

1917

CLIFTON, NEW JERSEY

NO. SPRINGFIELD AVENUE

..

TEL.

Albany 4310

Export Office: 89 Broad Street, New York 4, N. Y.

01

as

slog,

n'ryl..roy is manufactured exclusively by

Mfg.

holo'.

scions

ca

._..
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TRIBUTE to the members of the Signal Corps, United ~rates

Army, for their great ac.ievenlents in the ïeld of military, COnìmunicztíons.

On every front, from the development !a iratory

rhy are doing their

to-

the most remote outpost,

job superbly well.

Hallicrafters employees are proud of the part they are privileged to
take in the design and production of radio equipment for the Signal Corps.

hilIii[riifIPrs

RADIO

BUY MORE

THE HALLICRA.FTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT,

ELECTRONICS
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CHICAGO 16,

U. S.

A.
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ying those minute retails that
make big differences in operation .. .
7045.1.1b

11%

/I

POWER RECTIFIERS-The E -E diversified line
of high vacuum and mercury vapor half and
full wave rectified tubes is capable of meeting the most varied requirements. Long life
and high efficiency are emphasized through

ELECTRONIC
ENTERPRISES, INC.

electronic and engineering resourcefulness.
Inverse voltage flash -over, secondary emission and occluded gas difficulties are virtually
non -existant in these electronic components.
E -E engineering is not static-it is beamed to
the far horizons of ever wider applications.
These progressive engineering facilities are
available to you for collaboration relative to
present day problems or those looking to the
future. Inquiries are invited-no obligation.

GENERA, OFFICES SS.N SEVFINE AVENUE. NEWARK, 4. N. J.
(SPORT DIVISION 2! wAeEN 1111E1 NEW YORK, T NEW YOU

Illustration of
Type 8020, Half Wave

High Vacuum Rectifier

RECTUM

Peak Inverse Voltage 40,000
Peak Plate Current 0.5 Amp.

50
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ENGINEERING AND PRODUCTION
The gadget above is a junction box for a co -axial gas filled transmission line. It is one of a series of coupling units, end seals and other fittings for high frequency transmission-designed and built by Lapp.
To this type of construction, Lapp brings several
innovations and improvements. For example, such a
line from Lapp parts is genuinely leak-proof. Every
gasket is under spring loading, so there's no leakage
created by vibration or thermal change.
Whether or not you're interested in gas-filled
transmission lines, you ought to know about Lapp.
Here is an organization of engineers and manufacturers with broad basic knowledge of ceramics and

_

their application. With experience in hundreds upon
hundreds of special-purpose electronic parts, we
have been able countless times to improve performance, or reduce costs, or cut production time through

the application of our specialized skills to design and
manufacture of parts involving porcelain or steatite
and associated metal parts.
For quick and efficient assistance on a war production subcontract-or for the competitive advantage
Lapp -designed and Lapp -built parts will give to you
in the postwar battle-an inquiry to Lapp now may
pay you dividends. Lapp insdatorCo., Inc., LeRoy, N. Y.

G2

Du MONT
TYPE

247 CATHODE-RAY OSCILLOGRAPH
Uses new Army-Navy preferred Type
5CP1 cathode-ray tube with intensifier
electrode operated at overall accelerating potential of 3000 v. High -intensity patterns. 5" dia. screen.

Medium -persistence green screen,
standard. Also available with short persistence blue screen Type 5CP5
tube for high-speed photographic recording. Or Type 5CP2 long -persistence green screen for visual observation of low-speed phenomena.
Vertical or Y-axis amplifier response
does not fall more than 10% below
the uniform value from 2 to 200,000
C.P.S. Sufficient gain for maximum
deflection factor of 0.05 r.m.s. volt
input signal for 1" deflection of beam.
Distortionless, continuously -variable
low -impedance attenuator or gain control. Stepped atlenuator with ratios of
1:1, 10:1 and 100:1.
X-axis or horizontal amplifier accommodates signal produced by linear
time -base generator. Reasonably uniform response from d -c to 100,000
sinusoidal C.P.S. Signal amplitude of
0.5 v. r.m.s. sufficient for deflection
of 1" through amplifier.
Recurrent, repetitive and single -sweep
operation of linear time-base generator. Continuously variable from 0.5
to 50,000 sawtooth cycles per second.
Single sweep of writing rates corresponding to 0.5 to 10,000 cycles per
second.
Z amplifier channel for applying external signal to grid or modulating
electrode of cathode-ray tube.
Steel case. Black wrinkled finish. Copper -finished steel chassis. Two carrying handles. 14" w.; 19" h.; 26" d.
130 lbs.

eThis latest oscillograph facilitates the investigation of transient as well as recurrent phenomena
over a wide frequency range. And since a permanent record of transient phenomena is usually
desirable,, this instrument provides for such photographic recording by applying comparatively
high accelerating potentials to its cathode-ray
tube. Furthermore, a new type of beam -control
circuit is incorporated.

The sweep frequency range has been extended.
The instrument may be used for observations on
low -speed machinery and for other low -frequency
signal functions-even down to '/2 cycle per second. At the other extreme, the instrument handles
radio -frequency signals as high as 500 kilocycles.
The time -base has the necessary range to display
such signals properly. Also, the vertical amplifier
can satisfactorily accommodate them.

eLiterature on request

ALLEN

B.

DuMONT LABORATORIIES, INC., PASSAIC, NEW JERSEY
1.
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It

Bask mechanical design

is

rugged, compact and easily adapt-

able, providing efficiency and dependability.
A

2

Difficult applications in power and high frequency circuits are
met with ease. Resistance winding elements are permanently
close, smooth, and free from shorted out or irregular turns.

3

Excellent control as variable resistors in filament and plate
supply control units, and in tube voltage and circuit elements.

4

Resistance element for heavy duty and heavy watt designs are
specially wound to set up better radiation conditions in the
component elements.

Ew)

5

A close tolerance held on

full resistance value for regular pro-

duction units.

6

Controlled resistance wire quality from ingot to final drawing
of wire sizes; resistance element is externally protected against
damage.

7

Internal

multiple fingers contact arm design, and reduces

extraneous noises; assures a smooth operating rotation.

8

Terminal and mounting holes easily re -located for special
applications; terminals are heavily tinned for adaptability in
subsequent circuit hook-up.

9

Electrical power ratings and the mechanical characteristics are
in accordance with

National Electrical Manufacturers' Associa-

tion standards.

ATTACK AGAIN AND AGAIN

... BUY MORE WAR BONDS ... NOW

Dejn-Allmegporation
MANUFACTURERS OF

DOUR METERS,

RHEOSTATS,

POTENTIOMETERS

SHELTON,
NEW YORK PLANT:
ELECTRONICS

-
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99 Hudson Street, New York 13, N.Y.
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AND

OTHER

PRECISION

ELECTRONIC

COMPONENTS

CONNECTICUT
CANADIAN SALES OFFICE:

560 King Street West, Toronto
53

_
-J_
SINCE
..__

-1[-I

1

8

9

___....

,-

7
p

;

r

,

p'

Adduced At elte eiydd di Eeeet....a.
STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA.
COIL FORMS

TRANSMISSION
LINE PARTS

a

TUBE PARTS

Cli

lobe

CONDENSER
PARTS

III

nrw
sit»

RESISTOR CASES
TUBES, SPOOLS

AND ,,

CONDENSER SHAFTS

J.r

STUPAKOFF produces a
complete line of precision made, "radio grade"
insulators, made of Steatite
and other ceramic materials.
Stupakoff insulators are subjected to
the most severe laboratory and field
tests, to assure their unfailing performance in actual service.
The dependability of Stupakoff
Ceramic Insulators is the result of a

r -r"

r

"FOR GREAT
ACHIEVEMENT"

combination of important
factors. They include th4
absolute control over raw
materials, modern manufacturing facilities equipped
with precision tools, correct engineering, and most important of all, the
invaluable experience and knowledge
gained through years of producing
ceramic insulators. This experience is
available to you upon request.

Let's All Back The Attack-Buy More War Bonds
STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA.
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These Gammatron tubes are being submitted
to an exhaust process so severe that only tubes
made with tantalum elements can withstand it.
They are "cooking" at 3,000° F, running at this
temperature from 30 to 40 minutes. At the same

time they are being pumped to create a vacuum
equal to one ten -billionth of atmospheric pressure ... the best commercial vacuum obtainable.
Heintz and Kaufman Ltd. has perfected such
a rigorous pumping process to protect Gammatron tubes from filament bombardment. If many
gas molecules remain in an evacuated tube, electrons traveling from the filament to the plate
strike these molecules and ionize them. These
ions, being positive, dart toward the filament,
hitting with such force they strip the filament
ELECTRON ICS

-

April

1944

of its coating. This action, termed filament bombardment, materially shortens the life of a tube.
The severity of the Heintz and Kaufman exhausting process assures superior protection
against filament bombardment, and thus adds to
the operating life of all Gammatrons.
(*Practically, but not precisely true. Even at .000 000 000 1 of
atmospheric pressure, there are two billion gas molecules to the cubic
centimeter of evacuated space.)

HEINTZ
SOUTH

AND

KAUFMAN

SAN FRANCISCO

CALIFORNIA,

LTD.
U. S.

A.

9-ammaerag7ceded
FOR VICTORY AND SECURITY

BUY WAR BONDS
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Equipment.-

Radio Receptor

At the world's largest and most modern civilian airports

Washington's National Airport, LaGuardia Airport and others
traffic control radio equipment
aids daily in controlling the arrival and departure of countless
great airliners on their scheduled trips.
Along the far-flung skyways of the Army Air Forces-110,000
miles in length
RADIO RECEPTOR equipment serves the
needs of our armed forces in moving men and materiel to all
parts of the globe.

-RADIO RECEPTOR airport

the HEART of

the AIRPORT

-

Your Airport
... though still in the project stage can also procure RADIO
RECEPTOR'S reliable airport radio of the same superior type
as supplied to the major civil airports and to the military,
adapted to your special requirements. But, you must plan nowmanufacturing facilities may be overtaxed when Victory comes.
Send for your Airport Radio Questionnaire-answer ten simple questions
we will be in a position to advise you-no obligation. If you are
interested in any way in a community airport, we shall be glad to aid
you. Address, Desk E-4.

-and

SIGNAI CORPS PHOTO
251 WEST 19th STREET

'

NEW YORK 11, N. Y.

Engineers and Manufacturers of Airway and Airport Radio Equipment

SINCE
5h

1

9 2 2

IN

RADIO AND RILICTRONICR

Airport Traffic Control
Tower somewhere along
the lines of the Army
Air Forces.

Awarded for
Meritorious

Service on the

Production
Front

April

1944

-

ELECTRONICS

CURVE1

le

typical

a
This is
delay tt
ong time the star
h oí motos.
in9 inrus

INEM
GNETIC

(1

2

RCO/T BREAKERS

be the

Here is a circuit breaker that has the ability to match closely
the characteristics of the individual application simply by your
selection of 1) the exact ampere rating and 2) the proper time
curve. The breaker will hold 100% of rated load; may trip betwee
100% and 125% of rated load; and will trip at 125% and above
as shown on the curve. Breakers are available in any rating between 10 milliamperes and 50 amperes with time delay in single,
two, and three pole as shown. The same breaker can also be
had with instantaneous trip for applications where current is
applied gradually up to rated load. All instantaneous breakers
are set to trip instantly.

HEINEMANN CIRCUIT BREAKER

CO.

Subsidiary cf Heinemann Electric Co.-Est. 1888
137 PLUM STREET
TRENTON, N. J.

This may tion 4or
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Yesterday wouldn't get much
of a reception TODAY
POWER FACTOR VALUES IN
DILECTO

Laminated Phenolics*

Power factor may be considered an indication

of the stability of the insulating materia in quesof specimens. In
some cases it is desirable to have low power factor, while in others it is not so important. In all
cases, however, it is a useful means to indicate
purity of composition and useful life under electrical stresses, as well as the efficiency of the
I

tion or a check of the uniformity

insulator.
POWER FACTORS FOR STANDARD
DILECTO GRADES
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TOMORROW
Yesterday's radio would fall far short of doing justice to today's
broadcasts. Few of us would have the patience to fool around with
numerous dials to keep a station tuned in properly. Improved Electrical Insulating Materials have made an important contribution to the
performance of today's radios, whether in use by our Armed Forces
or by civilians.
The C -D Laboratory has made it unnecessary for Electrical and
Design Engineers to "fool around" experimenting with numerous types
Jf electrical insulating materials. C -D has developed grades and
types of electrical insulating materials to meet specific and special
problems. The "know-how" accumulated through solving thousands of
electrical insulating problems is at your disposal to help you solve
the question "What Insulating Material?"

0.015

0.030

0.045

0.060

0.075

0.090

One of the standard test methods for power fac
tor is called the "Resonant Circuit; Resistance
Variation Method." Measurements are at 106 cycles per second. Equipment consists of a stable
high -frequency generator, a vacuum tube voltmeter, decade resistors and a standard precision type variable air condenser. Below, Mr. Freed is
seen operating this equipment.

* Excerpts from an article on POWER FACTOR TESTS by
Freed of the Continental -Diamond Laboratory Staff.
A copy of the complete article will be sent on request.
J. R.

CC -11

C,(yydüifflied- Ilifflmo/nd FIBRE COMPANY
Established 1895

..

Manufacturers of Laminated Plastics since 1971
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JENSEN RADIO MANUFACTURING COMPANY,6601
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SNUB TEST
Proves non -fray feature
of new BH Fiberglas

Sleeving
NEW,

BH Extra Flexible Fiberglas Sleeving will

not fray, even under severe conditions. You can
prove this right at your desk. It's easy as snub-

bing out a cigarette. Here's how:
Write us for a sample of BH Extra Flexible
Fiberglas Sleeving equal in size to the saturated
sleeving you use now.
Hold short pieces of both BH Fiberglas Sleeving and the usual saturated sleeving between your
thumb and index finger, and snub the ends of
both sleevings against your desk, similar to the
way you would snub out a cigarette. Do this five
to ten times, pressing hard.
BH Flexible Fiberglas Sleeving will spread
slightly under this pressure, may fuzz a little, but
will not fray. The usual saturated sleeving will
break down at the edges and separate.
Continued snubbing will not noticeably affect
the BH Extra Flexible Fiberglas Sleeving, whereas
the saturated sleeving will readily unravel and
become progressively worse.
FLEXIBLE HEAT-RESISTANT
NON -INFLAMMABLE
WATER-RESISTANT
NON -CRYSTALLIZING at LOW TEMPERATURES
NON -FRAYING

-le

THIS- NOT THIS

The new BH Extra Flexible Fiberglas Sleeving is
woven from the choicest continuous -filament Fiberglas yarns. It possesses high dielectric strength,
is water-resistant and, like all BH Sleeving and
Tubing-is non -inflammable.
All sizes from No. 20 to h", inclusive, are available. Write for samples of this radically new and
different sleeving today-in the sizes you desire.
Seeing is believing! Bentley, Harris Manufacturing Co., Dept. E, Conshohocken, Pa.

NON -BURNING IMPREGNATED MAGNETO TUBING
NON -BURNING FLEXIBLE
VARNISHED TUBING
SATURATED AND NON -SATURATED SLEEVING
PRO C WCY$

BENTLEY, HARRIS MANUFACTURING CO.
Conshohocken, Penna.
sa
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CIA SHEETS AVAILABLE

SERVE THE ELECTRONIC DEMANDS

oj

AVIATION

When American planes concentrate ever a target, the
total of Amphenol aircraft and communications electrical
parts in that area runs into the hundreds of thousands.
but two
Such quantities suggest mass production
important
factors in Amphenol production are even more
than volume-(1) the highest precision attainable with
modern equipment- (2) complete range of required types
in all sizes. Only after these come the speed and savings
of mass production.
Primarily, this is Amphenol's war achievement ... but it
is also a peacetime preparation in that it offers extraordinary facilities, for quantity, quality and engineering cooperation when the time comes.
Meanwhile many of these parts are available under
proper priorities for current demands.

...

AMERICAN

PHENOLIC

CORPORATION

Request by Section Letter

AN and 97 Connectors

.Section A)
Special Connectors
(Sec ion Al)

CAidu t fittings
=Section B)

Ahcrnfit Electrical Conduit
(Section Bl)
Special Tools
Section C)

H.F.Trarsn;is*ion LiresandEquipment
Section: D)

Br,t'ss Connectors
Section

Chicago 30, IIIinois
adio
In Canada

Amphenol Limited, Toronto

" ,, ..
R.,

rr

w

'arts

E)

¿ Accessories

Section

f)

Synthetics for Electronics
ISection G)

CAN YOU SEE THE
Where do you find quality in wire? In the metal itself ?
...the insulation? ... the sheathing or finish that the
eye can see?... or the way they are put together? No,
in Roebling Electrical Wires and Cables quality is the
sum total of all of these -a result of wire specialization.
Your products can benefit from this quality. In the
war equipment of today, performance takes priority.
With return to peaceful times, performance will still
be building reputations again. The reliability and integrity that have always characterized Roebling electrical conductors back up the quality of any product
you make that uses wire.
JOHN A ROEBLING'S SONS COMPANY
TRENTON 2, NEW JERSEY
Branches and Warehouses in Principal Cities

PACEMAKER IN
WIRE PRODUCTS
WIRE

ROPE AND STRAND
FITTINGS
AERIAL WIRE ROPE SYSTEMS
ROUND AND SHAPED WIRE
COLD ROLLED STRIP
AIRCORD, SWAGED TERMINALS AND ASSEMBLIES
SUSPENSION
BRIDGES AND CABLES
ELECTRICAL WIRES AND CABLES
WIRE CLOTH AND NETTING
HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS

60
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hidden within
1/2" copper

walls.. yet

ing is
Here is a typical ap

tive

cation of non-destructo the kind of tough

inspect n
problem which it a one can solve satisfactorily.
An extremely complex grid -filament structure
X -Ray

hidden deep within heavy copper tube walls

... yet X -Ray demonstrates,

with precision, cer-

tainty and speed, any error in alignment and
sealing of elements, broken connections or any
of dozens of other faults which could otherwise
escape detection until too late. Moreover, in
doing all this, industrial radiography provides
a permanent, visible check record at a cost
well in line with routine production inspection.

The radiographic inspection operation described here is one

of

many being conducted routinely in electronic tube plants, and
employing Picker 150 KV X-Ray Units, either stationary or mobile.
Picker builds industrial X -Ray equipment in many models and
radiography,
capacities for every phase of industrial x-ray
fluoroscopy, and diffraction.

...

Branches in principal cities throughout the country. A Picker
engineer near at hand will always be glad to discuss with
you the application of x-ray to your own inspection problems.

PICKER

X-RAY corporation

300 F0URTII AVENUE

NEW YORK 10, N. Y.

WAITE MANUFACTURING DIVISION, CLEVELAND, OHIO

ELECTRONICS
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METALLIC
RECTIFIERS

Copper

Sulphide

017 HE KEY to many a new industrial development is frequently the right application of AC to DC Power Conversion. At the
heart of many of today's electrical marvels is
a BL Metallic Rectifier. Equipment designs once
believed impossible or impractical are now in
common daily operation rendering efficient,
dependable service.

Selenium

Are you working on any ideas involving DC
Power Supplies, Metallic Rectifiers, or Conversion Assemblies? Our Engineers' experience in
solving many such problems is at your service.
Use it! There is no obligation.
Write for Bullet,,, No 93 giv ing details on

B -L

Metallic Rectifiers.

Designers and manufacturers of Copper Sulphide and Selenium Rectifiers,
Battery Chargers, and D.C. Power Supplies for practically every requirement.
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PLASTICS

"Cat's head," they call it. The core is Phenol

Fibre- to eliminate moisture absorption and

to increase dielectric strength. But because
an electric arc will not carbonize Vulcanized
Fibre, the front and back of the Cat's head
are made of Vulcanized Fibre.

for post-war planning

While there is still a war to be won, your principal concern, as well as ours, is to produce products that will speed victory. We are all giving our maximum attention and
production -capacity to that vitally important objective.
for
But even the most pessimistic will agree that it is not too soon to plan and think
raised
of
a
suddenness
the
with
dawn
will
Peace
the post-war reconstruction period.
curtain and only those who are prepared for it will be able to swing into profitable,
peace-time production with the minimum delay.
Figuring prominently in many a profitable, peace-time venture will be the intelligent
use of Vulcanized Fibre and Phenol Fibre. In the design, application, and production
Process
of such products, Taylor Fibre is unsurpassed, thanks to Taylor's Verifibre
in
product,
to
finished
materials
raw
in which quality is controlled step by step, from
plant.
modern
the industry's most
Now-before the curtain goes up on a bright, new world, discuss your,post-war plans
with our engineers. Now is the time to Take it to Taylor.

TAYLOR «tr-=$11$ COMpAATY
NORRISTOWN, PENNSYLVANIA

OFFICES IN

PRINCIPAL CITIES

LAMINATED PLASTICS: VULCANIZED
ELECTRONICS

-

April

FIBRE

PACIFIC COAST HEADQUARTERS: 544

PHENOL FIBRE

S.

SAN

PEDRO

STREET,

LOS ANGELES

SHEETS, RODS, TUBES, and FABRICATED PARTS
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MAINTAINED CAPACITANCE

over temperature range between

Zero temperature co -efficient capacitors can be used wherever a capacitance independent of temperature is
required. Furthermore, since Aerovox Type K compensating capacitors
are also available in any temperature
co -efficient from -.005% to +.005%
per degree C., various circuits can be
developed or refined to utilize the
negative, zero or positive temperature co -efficients of such compensating capacitance. Examples:
One suggested application is as a
shunt for the measurement of r.f. currents with a vacuum -tube voltmeter
as the indicating instrument.
Compensating capacitors may be

K compensating capacitors are supplied only in low -loss (yellow) XM Bakelite cases. Sealed for immersion.
Available in limited range of capacitances and voltage ratings as listed in latest catalog.
Obtainable in any temperature co -efficient from -.005% to +.005% per degree C. over temperature range from
-40° C. to +70° C.
Standard tolerance is plus/minus 5%.
Closer tolerances obtainable at extra
cost. Minimum tolerance available is
plus/minus 2% or 2 mmf.. whichever is
greater.
Can be used to correct normally positive temperature co-efficient of inductances for maintenance of constant L -C
products (resonant frequency) of tuned
circuits independent of temperature.

Type

used in radio range beacons where it
is essential to maintain uniform currents both in magnitude and phase
relationship simultaneously in several circuits, regardless of wide temperature changes.
By the use of compensating capacitors it is feasible to obtain oscillator
frequency stability comparable with
that obtained from quartz crystals,
and with marked economies in
weight, space, cost.
Therefore, when you face the problem of maintaining constant operational characteristics despite temperature variations, just specify Aerovox
Type K compensating capacitors.

WRITE FOR LITERATURE...
Aerovox Type K compensating capacitor curves, technical
details and listings, are included in the new Aerovox Capacitor Manual. Write on your business stationery, for your copy.
T

INDIVIDUALLY TESTED
AEROVOX CORPORATION, NEW BEDFORD, MASS.,
Export: 13

64

E.

40 ST.,

NEW YORK

16,

N.

Y.

SALES

U. S. A.

Cable: 'ARLAB'

In

Canada:

OFFICES

IN

AEROVOX CANADA

ALL

PRINCIPAL

CITIES

LTD., HAMILTON, ONT.
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PROTECTION

FOR

Depend Upon Specialists in Vibration Control
"Engineered Protection" against the disastrous effects
of shock and vibration for all types of equipment
involves only:
1. Provision in your designs for the use of
flexible mountings.
2. Selection of mountings which are of the
proper type,size,deflection,and load rating.
3. The correct positioning of the mountings
in relation to the direction of the disturbing forces.
Lord Shear -Type Mountings fulfill the requirements
of Engineered Protection. They are the result of 20
years' specialization in the design and production of
bonded rubber -to -metal products. Lord Mountings
are produced in a few basic shapes, but in a multiplicity of sizes, to cover any loading from 1/2 lb. to
thousands of pounds, with deflection ratings from
1/16" to 1/2". Vibration Isolation efficiencies from
75% to 85% are commonly obtained, and up to
97% in the case of equipment operating at very
high frequencies.
The use of flexible mountings will prolong
equipment life, lower maintenance cost, insure accuracy of operation, reduce weights by eliminating
necessity for inertia masses, and cut down noise by
breaking up metallic paths for sound travel. The
illustrations show a few applications of widely
varied types, all of which fulfill in detail the
requirements of, and have gained the benefits of,
engineered protection.
For complete information covering all Lord
Mountings, as well as engineering discussion on
vibration control, write for Bulletins 103 and 104.

MOUNTING ELECTRONIC CONTROLS
(ASSEMBLY BY SANBORN CO.)

INDIVIDUAL METER MOUNTING

MOUNTINGS ON INDUSTRIAL EQUIPMENT
(ASSEMBLY BY MARION STEAM SHOVEL CO.)

MOUNTING GASOLINE ENGINES
(ENGINE BY KERMATH)

Let's All Back The Attack
BUY WAR BONDS

IT TAKES

RUBBER

« Sde..44

TO ABSORB VIBRATION

LORD MANUFACTURING COMPANY
ERIE,

PENNSYLVANIA

SALES REPRESENTATIVES

280 MADISON AVE.
CHICAGO - 520 N. MICHIGAN AVE.
DETROIT - - 7310 WOODWARD AVE.
BURBANK, CAL. - 245 E. OLIVE AVE.
NEW YORK

CANADIAN REPRESENTATIVES

RAILWAY & POWER ENGINEERING CORP.. LTD.
TORONTO. CANADA

Originators of Shear Type Bonded Rubber Mountings

STANDARD OF
EXCF.LI.ENCE

7,1'

#e

'..

the entire output of Bliley Crystal Units is directed to vital
TODAY,
communications equipment for war purposes. When the United Nations
win the last battle, as they most certainly will, the fruits of increased engi-

neering knowledge, expanded facilities and improved production technique,
will be available to a peace time world
a new world of greater human
comfort through applied engineering and science.
In this new world, Bliley Crystals will take their rightful place with their
pre-war record of dependability, accuracy and user acceptance. Not counting
applications covered by war time secrecy necessities, there will be Bliley
Precision -made Crystals for diathermy, ultrasonic generators, pressure
gauges, carrier-current communications systems, radio frequency filters, and
precision interval timers. And, of course, in greater quantities than ever before, frequency controlling crystal units for all radio communication necessities, F. M. or A. M., fixed, portable, mobile or air borne. As always, Bliley
Engineers are ready to extend their assistance to you ... call on them freely.

...

Let's All Back The Attack-BUY MORE WAR BONDS

BLILEY ELECTRIC COMPANY
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IMPROVED radiotelegraph
communications from
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NEW McELROY
ELECTRONIC CODE TAPE PERFORATOR PFR -443-A
Every ship and every marine station should and probably will, eventually, be equipped with
perforator and transmitter.

Marine radiotelegraph communications were given a substantial boost in efficiency when
Ted McElroy perfected the McElroy Code Tape Perforator PFR -443. This new model
the
PFR-443-A...represents an even greater advancement in reducing the human margin of error.
Entirely mechanical, the PFR -443-A comprises two units: The Keying Unit which is made up
of an assembly of two keys, the space bar and punching mechanism: plus the Electronic
Unit which relieves the keying contacts of high current and voltage, and provides for utmost
ease in operation.

...

Operation of the PFR -443-A is similar to a semi -automatic ("bug") key excepting that the
transmission of dots and dashes is automatic. A light touch actuates the punching mechanism
for as long as either the key or space bar is depressed. Experienced operators can maintain, with ease, an accurate speed of more than 40 words per minute
in all Morse combinations assigned to the Russian, Turkish, Greek, Arabic and Japanese alphabets and
languages, which are not found on the keyboards of standard perforators manufactured in
the United States and Great Britain. Write for additional information.

...

MANUFACTURING
McElroy engineers never
We

CREATE

imitate...never

copy

... DESIGN ... BUILD

CORPORATION

KEEP IT

AND

UP...BUY

MORE

MORE WAR BONDS

82 BROOKLINE AVENUE
BOSTON, MASS.

ELECTRONICS
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USE THE

"RH" TRANSTAT
FOR ANY

COMMERCIAL OR AIRCRAFT

FREQUENCY, VOLTAGES

480

The type "RH" Transtat was developed
for electronic applications where voltage must
be continuously adjustable in minute fractional volt increments, or line fluctuations must have

trots without circuit interruption is further refined by Vernier type actuation and innovations in the core, coil and commutator con-

instant and accurate compensation. In achieving such results, these regulators sacrifice
neither high electrical efficiency nor extreme
compactness.

If you wish improved efficiency and wider latitude in designing your electrical apparatus,
consider the advantages of the compact, lightweight "RH" Transtat as a component. Write
for Bulletin 51-2E.

Like other Transtats, this is a highly efficient

transformer type regulator that does not distort
wave form or interfere with radio reception.
The velvety smooth Transtat system that con -

Pioneer Manufacturers
of Transformers, Reactors

and Rectifiers for Electronics
and Power Transmission
68

UP TO

struction.

THE

AMERICAN TRANSFORMER COMPANY
NEWARK 5, N. J.

178 EMMET STREET

AMERTs*iii
MANUFACTURING SINCE

1901

AT

NEWARK,

April
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GE MYCALEX-THE HIGHREQUENCY INSULATION
WITH A THOUSAND AND ONE USES

DON'T be surprised where you find
G -E mycalex. This outstanding, high frequency insulating material has a
thousand and one applications. Consider the important properties it has.
High dielectric strength-low power
prolonged resistance to elecfactor
tric arcs-ready anchorage of metallic
inserts within the body of the material
during the molding operation.
These are but a few of the reasons
why G -E mycalex has been for more
than 21 years helping to solve the

-

toughest insulation problems.
More and more manufacturers today are using G -E mycalex fabricated
to their own specifications. There are
Over

27

Years of Mycolex Experience

ELECTRONICS

-

April 1944

- Your

specialists in fabrication who can serve
you right now.
If you want a list of these fabricators
free sample of G -E mycalex and
a copy of the data bulletin, "G -E

FREE
MYCALEX
BULLETIN

G -E

-a

--I
ELECTRONICS
DEPARTMENT

Compression -Molded Mycalex"-

GENERAL
ELECTRIC CO.

please fill out the coupon.
Remember, when you choose G -E
mycalex, you get the full benefit of
General Electric's unequaled experience in the application of this amazing

material.

.

.

.

Schenectady, N.

Schenectady. N. Y.

Please send a free sample of G -E
mycalex and your descriptive booklet explaining the methods and tools to use
for machining G -E mycalex.
(If you wish a list of fabricators of
G -E mycalex, check here

General Electric,

)

Y.

General Electric's "The World Today"
and hear news from men who see it happen,
every evening except Sunday at 6:45 E.W.T.
over CBS. On Sunday evening listen to the G -E
"All -Girl Orchestra" at 10 E.W.T. over NBC.

Name
Company
Address

TUNE IN

Assurance of Qualify

,

J

L

GENERAL

%

"
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Here is a Frequency Meter
that drives a Recorder without need

for Auxiliary Amplifiers

The

Ore

o

Direct Reading Frequency Meter
8 Ranges: 0 to 50,000 Cycles
This new NORELCO instrument is an accurate, sensitive and
versatile tool for laboratory or factory, adaptable to many regular or
special uses and capable of directly driving standard 5 milliampere recorders.
Both the meter and recorder (when one is in use) are protected against overload by a sensitive relay which operates
instantly in case a frequency higher than maximum reading
of range in use is applied to input.
Write for complete information on this new meter, so
that you may be able to decide for yourself its true
value in your own plant.
For Army and Navy communications we make Quartz
Oscillator Plates; Amplifier, Transmitting, Rectifier
and Cathode Ray Tubes. For war industries we make
Searchray (X-ray) apparatus, X-ray Diffraction Apparatus; Electronic Measuring Instruments; Direct
Reading Frequency Meters; High Frequency Heating Equipment; Tungsten and Molybdenum
products; Fine Wire in many metals and various finishes; Diamond Dies.

And for Victory we say: Buy More War Bonds!

70

Easy to Use-The new NORELCO
meter is supplied in either sturdy
oak cabinet (main illustration) or for
standard rack mounting and can be
used with standard 5MA recorders.
Easy to Read

-The

direct reading
feature throughout

the eight ranges,
from 0 to 50,000
cycles facilitates

measurements, par-

ticularly by unskilled operators.

oreco
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PRODUCTS

by

NORTH AMERICAN PHILIPS COMPANY, INC.
Executive Offices: 100 East 42nd Street, New York 17, New York
Factories in Dobbs Ferry, New York; Mount Vernon, New York
(Metalix Division); Lewiston, Maine (Eimet Division)
Represented in Canada by Electrical Trading Co., Ltd., Montreal
April

1944
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STABILITY
APERMANENT as the North star,
ALSIMAG Steatite Insulators are hard,
strong, rigid ... impervious to moisture ...
resistant to heat and cold.

ready at all times to cooperate in developing the most practical design for insulators
and to aid in selecting the most suitable
of the numerous ALSIMAG bodies.
Today for our fighting forces, Tomorrow
for the miraculous electronic devices of
Peace ... American Lava is pledged to this
Principle: Production to the highest standards... Research to find a better product.

The stability of ALSIMAG steatite
ceramics lends rigidity and permanence to
electronic circuits-affording constancy under climatic or other operating conditions.
Our Engineering and Research Staff is

AMERICAN LAVA CORPORATION

'

CHATTANOOGA 5, TENNESSEE
MADE IN

vs..

Or

.o-x`rí;r 4

'

,

_

U.S.A.

.

--

1.

Army -Navy "E"
First Awarded July 27, 1942
Second Award: "Star" February
13, 1943

OUT OF TODAY'S RESEARCH

tpMORROW

-

Third Award: "Star" Septembér--1-25, 1943
-24.:---

+.

STEATITE CERAMIC INSULATORS
CHARACTER/ST/CS TAILORED TO YOUR REOU/REMENTS

IS ENGINEERED

A MERICA

LIPS SCREWS

.1ie

Sch
Schedules
Our War
pre Helping UsNeet lower the cost
and they'll
pepCetim e Products"
our
of

GEO

4'pF

Oß\EppEßEpSaEEss

PH\E\.\PS S

American Phillips Screws are saving an average of 50(;¿ of war -production
assembly time for two reasons:
1. Faster Driving Methods. The snug fit between the Phillips bit point and
the tapered Phillips recess prevents the driver from slipping out of the recess,
and permits change-over to electric and pneumatic driving, greatly decreasing
the driving time over the slower hand -driving method.
2. No Spoiled Work. The non -slipping feature eliminates spoiled work and
lost -time accidents. Every screw is driven up straight and tight.
These substantial savings in time and materials make American Phillips Screws
the fastest method of war production screwdriving under any conditions. And when
we return to peacetime production, these savings will lower the over-all
cost of screw-driving assembly.

AMERICAN SCREW COMPANY
PROVIDENCE i, RHODE ISLAND
Detroit 2: 502 Stephenson Building
Chicago I I: 589 E. Illinois Street

A. American Phillips Ma-

chine Screws.

American Screw Company manufactures a
complete line of Phil-

S. American Phillips
Screws.
C. American Phillips
ened Self-Tapping
Metal Screws.
D. American Phillips
Bolts.

lips Recessed Head
Screws, in a full range
of sizes, and with all
styles of heads.

Put the Screws on the Axis
72

... BUY WAR
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HardSheet

Stove

BONDS !
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Hepplewhite won fame on design alone. Others could use
equally good wood and cut just as good dowels and dovetails.
But in today's competition you can and must back better design
with superior materials tailored to the function of your products.

Chemicals have been tailored into dozens of plastics and each
like Formica laminated plastic into many grades with differing
properties which make them exceptional for specialized use.
The strength, machineability, dielectric properties, stability of

dimensions, moisture and acid resistence of Formica have caused
its wide application in communications and other electrical uses.
Now is the time to inquire about the interesting properties recent
Formica research makes available for your post war products.

THE

ELECTRONICS

-

FORMICA

INSULATION

COMPANY

4661 Spring Oreve A
CINCINNATI 32, OHIO

April

1944
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The

world

may be

shrinking-

BUT THERE'S

A LOT MORE
TO
Right now, in action on ships and planes and
vehicles, there are radio and electronic applications that were vague dreams a few short years
ago. They were built for war, but their principles
promise new products and refinements to enrich
the peace that follows.
It has been Delco Radio's privilege to work
closely with Army and Navy engineers in exploring the possibilities of radio and electronic
equipment. Many problems of design have been
solved through cooperative research-many
problems of production overcome by Delco
Radio's experience as a large manufacturer of
precision radio instruments. From laboratory to
drawing board to production line, Delco Radio
has been in on the job of making electronics
74

IT!

practical for mobile artillery, tanks, aircraft,
ships and field units.

This accumulated experience is a reservoir of
technical knowledge that will add a lot to the
world of tomorrow.

Put your dollars "in action"
BUY MORE WAR BONDS

DIVISION
CtitAiJ

OF

RA
April

1944

-

ELECTRONICS

Climatic conditions, under which various communications equipments are operated, iary from the
sub-zero temperatures

of the northerimost climates

to the tropical temperatures encountered at the
equator. Conditions of humidity cover the extreme
range; from the dry arid regions of the many
deserts, to the almost 100% humidify in tropical
and sub -tropical atolls.

It has been the problem of Sangamc engineers to
design and produce capacitors that perform faith-

fully under these varying conditions, and ' so assure

vitally needed communications at all tim?s.
The wide variety of capacitors illusfrated insures

the availab lity of the proper unit fcr almost any
mica capacitor requirement.

..1

g

A

.,F

.

mdg et
but it

.

does a MIGHTY job!

NDUSTRIES
COMPANY

76
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This little Smooth Power motor weighs
less than two pounds, but it does some
mighty important work. On many fronts,
the vital job of maintaining communications between our fighting forces is helped
by this little motor.
It comes from a long line of Smooth
Power motors, that for years have been
driving such mechanisms as tape recorders,
record changers, turntables, motion displays
and such devices. Where smooth starting,
quick pick-up and velvety running are prime

1

Y

requirements, you're quite likely to find
Smooth Power motors on the job.
But, we know that many new peacetime
products which are now on the drafting
boards or in experimental changes will need
small motors. We'd like to know more about
these, to see if more work can't be found
for our Smooth Power motors in homes,
commerce and industry.
If you're planning such products
or
if you are thinking about other postwar
developments involving comparatively small
electrical or mechanical devices, perhaps
we can help you. We've a plant that is completely equipped for such work. While we're
busy right now on War demands, we like to
think about keeping busy in the future ...
and we'd like to have you think about us, too.

...

THE

GENERAL INDUSTRIES COMPANY

Elyria

Ohio

April

1941-
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Herr Supreme

"Hairline Accurac
Meter

UST.24LildALied victories . depend upon
the Communication wives and wires. These
Allied. lives

. . .

charnels

of

year;

experience.

kept open.
Ovr fighting men rely on the accuracy, dependabilit7 and ease ol operation of Supreme Instruments and Meters, assured by Supreme's 15
b-e

Sup/erne Radio Testing
Ecuirment Keeps Cornmunications Open

Combination Tube
and Set

of

contact must

Testers

7

Cathode Ray

SUPREME INSTRUMENTS
GREENWOOD, MISSISSIPPI,
ELECTRONICS

-

April

CORP.
U.

S.

Oscillographe

A.

Signal
Generators
77
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Series Based on the Role of Insl-x
In War and Peace

a

IN PROTECTION
Our

forces in the Pacific fight more

than just Japs. Tropical humidity and

"gp together" but destructive

fungus

fungus and vital radio equipment do not.
To help our forces lick fungus, Insl-x

engineers have developed the premier

moisture proofing, fungus resisting overall treatment for electrical equipment.
The toxicant used in Insl-x No. 25 far

exceeds government specifications, yet

is nontoxic to humans.
Insl-x engineers are now at work de-

veloping new insulating coatings to help

victory-but

speed

always with a mind

to improving post-war living.

Write for Literature

THE

INSL-X CO., Inc.

Dept. EL 857 Meeker Avenue, Brooklyn,

SPEC.
SIGNAL CORPS
APPROVED UNDER

INSL-X

71-2202A

15

COATING FOR OVERFUNGUS ESISTANT GROUND EQUIPMENT

MOISTURE £s
OF ASSEMBLED
ALL TREATMENT

'B

N. Y.

Exceeds government specifications for fungus
resistance by several hundred per cent.
Equally potent in killing higher bacterial

-

forms.

Non -Toxic to humans
Official tests
show Insl-x will not cause Dermatitis.
Moisture proof (wet di -electric strength over
500

v/m).

Extra fast drying at room temperature. "Tack
15 minutes. Hard in less

free" in less than

the "

an hour.

Adaptable for

use on

other types of equip-

ment.

April
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TEST
POWER
a49ouneedd

COMMUNICATION
MEASUREMENTS

LABORATORY
Rotobridge Electronic Generators Power Supply Units

ELECTRONICS

-

April
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Because it is a resistor, Thyrite*
law-but its resistance
varies with change in applied voltage
(I varies as E4).
Perhaps you will find Thyrite useful
in solving some of your special circuit
problems. Or perhaps you'll find the
answer in our wide line of standard
enameled units.
Widely used throughout the electrical and electronics industries, G -E
resistors are typical of the great variety
of standard and special G -E components that are available to manufacturers of electronic equipment.
obeys Ohm's

'Reg. U. S. Poe. Off.

Each type of G -E electronic compo-

nent is designed by specialists in that
particular field. Help in selecting those
best suited to your requirements is
readily available from qualified G -E
representatives. Located in principal
cities throughout the United States,
these men can help you co-ordinate
purchasing, and expedite procurement.
Before ordering or specifying electronic components, find out what G.E.
has to offer-by calling in the nearest
G -E representative. General Electric
Company, Schenectady 5, N. Y.

Capacitors

Sensitive control and time -delay relays
Limit
switches Motors, dynamotors, amplidynes
Motor -generator
sets Alnico magnets
Small panel instruments
Formex magnet wire Radio transformers Switchettes Selsyns Chokes
also tubes, crystals, plastics products, insulation materials,
and many others

80
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THYRITE -the

G -E

nonlinear resistance material
Thyrite is a silicon -carbide ceramic material, dense
and mechanically strong. Its nonlinear resistance
characteristic is stable, and substantially independent
of polarity or frequency. Thyrite has been used for
14 years in many important applications, including
electronic. Thyrite can be produced in various shapes
and sizes (those which can be successfully molded).
Among its countless applications are:
1.

2.
3.
G -E Thyrite resistors

Typical forms of

VITREOUS -ENAMEL RESISTORS

G -E

1'

.

:

'

;.1

_

4.

Circuit protection (by limiting voltage surges)
As a stabilizing influence on circuits supplied
by rectifiers
As a potentiometer (making division of voltage
substantially independent of load current)
For controlling voltage -selective circuits

'

--'

These resistors employ a strong, high -heat -resisting body
developed to withstand sudden and extreme changes in temperature. Their resistance remains nearly constant through
temperature changes, because of the low temperature coefficient of the resistance wire. The enamel, in which the wire is
embedded, is fused at high temperature to a uniform glassy
structure. It is moistureproof, durable, and forms a mechanically air -tight casing.
Made in a wide range of resistance and current values, from
10- to 180 -watt units, G -E enameled resistors are available in
a wide variety of constructions, which include the addition of
stranded copper leads, circular -band terminals, copper leads
and porcelain bushings,
Edison screw bases, etc.

They also are available
in virtually every required style- open or
enclosed, for any style
of mounting.

COMPONEN

for
Typical construction of G-E enameled resistors

ELECTRONICS

-
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We were doing a splendid job of war production before the opening of our
new plant. Today we're doing an even better job. Increased ARHCO facilities
comprise the most modern manufacturing equipment . . . especially designed
and developed for us. Every inch of space has been planned to yield the utmost

capacity. Each worker utilizes his highest skill.
ARHCO components are dependable "right hands" in countless radar, radionic
and electrical applications. They're made right. They work right. We've set our
sights high for quality and efficiency . . the performance of ARHCO components, under current rigid specifications, demonstrates our ability to make
good. Your inquiries are invited
for present or peacetime techniques.
.

AAHCn
npNUOu

...

eleleaWellie WC.,

152 MACQUESTEN PARKWAY SOUTH

\irp,MANUFACTURERS
92

MOUNT VERNON
OF

SNORT WAVE

8-4100

wastepaper
Ate. Don't
... It'sburn
a vital

MT. VERNON, NEW YORK
FAIRBANKS

TELEVISION

war material

4-4200
RADIO

.

SOUND EQUIPMENT
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for the WAR PROGRAM
WHEN electronics went to war, the
best engineering talent of the nation

went to work to extend the range, the effectiveness, the power of electronics at war.
The range and effectiveness of the equipment, in many cases, is proportional to the
operating voltage. Hence higher and higher
voltages have been demanded, placing everincreasing requirements on the electronic

tubes.
X-ray tubes are the one form of electron
tube for extremely high voltages which has
been commercially produced in prior years.
In the x-ray industry, operating voltages
from 50,000 volts upward into the millions
are commonplace. The production of x-ray
tubes is a specialized art, requiring skills

and techniques which have been developed
by exceedingly few organizations. The
Machlett organization pioneered x-ray tube
production in this country, and for a number of years has been the leading producer.
When faced with high -voltage tube problems in the war -time electronics program,
the Government's electronics experts have
come to Machlett for aid in the solution of
those problems. Machlett has undertaken,
with its own facilities, development contracts on behalf of this activity. Machlett
has constructed enormous additional productive capacity, to produce the high-powered new tubes so essential to the operation of the wonderful new electronic devices
for waging war.

MA/CHLETT
THE LARGEST
SPRINGDALE

POWER TUBE
ELECTRONICS

-
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CONNECTICUT

DIVISION: NORWALK, CONN.
83

FROM EXACT PROPERTIES TO FINISHED PARTS

PANELYTE*

i0CAYO URE ORDE R
E

PROPERTIES
below-not as descriptive of
any one grade of these paper, fabric, wood veneer, fibre
glass, and asbestos base thermo-setting plastics-but to
show the range of properties of the 32 grades.
PANELYTE properties are listed

HIGH DIELECTRIC STRENGTH

Volts/Mil. Short Time Test, ,,8" Thickness-up to 700 volts.
Dielectric Constant, at Radio Frequency (1 megacycle from 6 to
5 for electrical controlled grades)
Power Factor, at Radio Frequency (1 megacycle from 6.5% to
2.5% for electrical grades)
UNUSUAL STRUCTURAL STRENGTH
Izod Impact Strength (ft. lbs. per inch of notch) -0.5 to 20.
Compressive Strength (psi) --20,000 to 55,000.

Tensile Strength (psi) -7,000 to 35,000.
Modulus of elasticity in tension (psi x 10)-7 to 30.
Flexural Strength (psi) -12,000 to 40,000.

EASY MACHINABILITY
May be Sawed, Die Punched, Drilled, Lathe Turned, Milled,
Knurled, Grooved, or Shaved.

LIGHT WEIGHT
20 Cubic Inches Per
As low as

Pound-Half Weight of Aluminum.

LOW WATER ABSORPTION
0.7% in 24 hrs. immersion.
CORROSION RESISTANT

Not affected by Water, Brine, Oil, Ordinary Solvents, Coolants,
Ketones, Esters, Most Acids and Weak Alkalies.
LOW COEFFICIENT OF FRICTION

LOW THERMAL CONDUCTIVITY
GOOD DIMENSIONAL STABILITY
Low Cold Flow-Uniform Thermal Expansion-Does Not Warp

Under Normal Conditions.

EXCELLENT HEAT RESISTANCE

Heat Resistance --300° F. for cellulosic base; inorganic base materials are flame resistant.-Does Not Soften Under Heat.-Only
Effect of Hot Water to Accelerate Absorption.

Panelyte, the structural laminated plastic, is
both versatile and adaptable. Close tolerance
work is possible because sheets are thoroughly bonded and the structure homogeneous. Irregularity of shape or intricacy of
design are not obstacles, as parts are lathe
turned, milled or drilled to exact specifications.
Use Panelyte Service to eliminate time -wasting experiment to improve your product or
simplify its assembly to save weight to
speed production. Your inquiry is invited on
any problem involving the use of structural,
laminated, resinous plastics in essential work.
Write for Data Sheets and samples.

-

-

-

Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas,
Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans,
St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver

MASS PRODUCTION OF
84

SHEETS,

RODS, TUBES,

MOLDED FORMS,

FABRICATED
April

1944
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teamwork in precision .. .
Again pre-war research and development has proven its war -time
value. An Edison Thermal Switch,
originally designed by Thomas A.
Edison Inc. engineers, to automatically maintain crystal oven temperature constant to 1/10° C, now

electronic industries. We can give
tacts, formed parts, welds, and you practical help on product delead-in wires, contribute to the velopment, redesigning, the selecdependability of these sensitive in- tion of materials, etc.... Consult
Callite Tungsten Corporation, 544
struments.

plications. Callite Tungsten Con-

Our engineers offer you their ex- Thirty - ninth Street, Union City,
perience gained thru years of New Jersey. Branch Offices in
Chicago and Cleveland.
serves in numerous critical war ap- working with the electrical and
palladium,
Standard and special shapes in tungsten, molybdenum, silver, platinum,
No. 152.
Catalog
in
Contact
details
for
complete
and alloys of these metals. Send

e

TUNGSTEN

&contacts
thermostats
The Edison Thermal Switch is one of a wide variety of sealed -in -glass
Callite
That
stamina.
inherent
and
precision
for
famed
and time-delay relays
standards of quality.
parts are chosen for these products is a tribute to our high

-
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VERSATILE CLARE TYPE "G" RELAY REDUCES
OVERALL RELAY COST --SIMPLIFIES

INSTALLATION
Features of the
Clare Type "G"
Standard spring assemblies
may embody any combination of
the five forms illustrated.

t

Contact springs employing any of these forms can be furnished.

1.

FORM A

FORM

B

t

t
FORM

C

FORM

FORM

D

E

2. It can be provided with twelve
different standard-or specialtypes and sizes of contacts which
are welded to the nickel silver
springs by a special process. The
contacts are made from precious
metals and alloys, such as silver,

palladium, palladium -iridium,

tungsten and elkonium. They can
be furnished in sizes from .062'
silver, rated at 1 ampere, 50
watts to .1875' tungsten, rated at
4 amperes, 500 watts. Various
types may be incorporated in one
relay. Also furnished with Micro
or other snap- action switches
which carry a higher rating.
3. Special anti vibration springs
guard against accidental or vibration -induced operation of the
relay.
4. All exposed metal of the Type
"G" is cadmium plated to withstand a 200 -hour salt spray test.
S. Standard insulators are made
of special heat treated Bakelite
that permits punching without
cracks or checks and possesses
minimum cold flow and low
moisture absorption properties.
6. The patented spring bushing
insulators are made of Bakelite
rod. These strong, hard, long
wearing bushings are essential
where heavy contact pressures
are employed, where vibration
exists or heavy duty service is
desired.
7. The heelpiece, coil core, and
armature assembly of this relay
are of magnetic metal carefully
annealed in precision ovens.
8. Coils are carefully wound to
exact turns on precision machines. Lead -out wires are securely soldered. Coils impregnated with a special varnish are
available. Data regarding resistance, number of turns, type of
wire appear on the coil as illustrated. The coil is protected with
a transparent acetate covering.
9. The Type "G" is particularly
adaptable for plug-in mounting,
permitting easy service and replacement.
-

Contacts of
rare metals
and special
alloys,

Spring bushing
insulators made
by a patented
process from
Bakelite rod.
Illustration also
shows twin
contacts.

"over-all"
welded to
nickel
silver
springs

Clare Type

"G"

Short Coil Relay

The innumerable contact arrangements supplied by the Clare
Type "G" Relay make it readily adaptable to the widest range of
applications.
These simple, rugged, "custom-built" relays are especially valuable for use in sequence control of machine tools, electric eye
controls, for counting equipment, radio and radar controls and
other electronic devices.
Check the features of the Clare Type "G" Relay given here and
you will know why they are being increasingly used in spots
where hard service, long life and dependability are of prime

consideration.
Like all Clare Relays, the Type "G" is carefully designed, precisely manufactured from the finest materials and accurately adjusted. These factors insure that the Clare Type "G" Relay will
reduce overall relay cost, simplify installation and insure better
and more dependable performance.
Clare engineers are ready at all times to assist in the development
of a Clare "Custom -Built" Relay to meet any new and unusual
requirement. Send for the Clare catalog and data book. C. P.
Clare & Company, 4719 West Sunnyside Avenue, Chicago (30),
Illinois. Sales engineers in all principal cities. Cable address:
CLARELAY.

CLARE RELAYS

"Custom -Built" Multiple Contact Relays for Electrical, Electronic and Industrial
Use
86

April

1944

-

ELECTRONICS

"I understand,

Colonel,

that you're interested in performance!"
dict on actual performance, we turn to
you who design, build, and operate the
intricate electronic tools of war.

There is a time

and place for

everything.

Oscar's singleminded enthusiasm might have been better timed. On the other hand, his point is
well taken.
In manufacturing electronic tubes, performance is the ultimate goal. To assure
uniform reliability, Hytron tubes are
painstakingly produced to standard factory test specifications tighter than customer tolerances. Then for the final ver-

Those using Hytron tubes such as the

1616, 0C3/VR-105, and OD3/VR-150, will
not be surprised to discover that these
tubes have earned the reputation of be-

ing the best in the industry.
You owe it to yourself to become familiar with these and other popular
Hytron tubes, many of which appear on
the Army-Navy Preferred List.
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160 PAGE CATALOG
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D ¡iposal of GovernmentWir Plants and Equipment
In the last four years, the Federal Government has
spent over fifteen billion dollars on war plants two and-one-half times as much as was spent by private
investors.
Of this fifteen-billion -dollar government investment,
about one-third has gone into facilities for the manufacture of aircraft and for ship construction and repair;
another third has gone into plants for production of
combat ordnance; and the remaining third has gone into
a variety of facilities for making synthetic rubber, metal
products, machinery, and miscellaneous equipment.
Most of these plants are in industries that are expanded far beyond peacetime requirements. Furthermore, their convertibility to other civilian uses will, in
many cases, be complicated by their specialized equipment and layout, by their tremendous size, and by their
uneconomic location. At the moment, it looks as if
roughly one-third of the government -owned plants and
equipment can be converted fairly readily to peacetime
operation, and will, therefore, be easily disposable to
private enterprise.
The discovery of unsuspected uses for war plants and
equipment may well raise the disposable proportion to
one-half or more. The government, at the end of the
war, may own about one-eighth of the commercially usable industrial capacity of the country. It will be by
far the largest owner of machine tools; it will own enormous aluminum capacity, magnesium capacity, many
miles of pipe lines, and more ships than the entire
private shipping industry.
What the government does with its war plants will
have a profound effect on the free enterprise system and
on all workers, employers, investors, and consumers who
have a part in that system. If this problem is handled
badly, we may find ourselves enmeshed in a trend toward monopoly and government operation of industry.
If the problem is handled well, we shall have taken a
big step toward freedom of action in a competitive
society, toward full opportunities for business enterprise, toward well-paid productive jobs for workers, and
toward a higher standard of living for us all.
Recently, three important events have signalled encouragement. They are the report of Senator George's
Committee, the Baruch report, and the report of Senator Truman's Committee. These reports are noteworthy
for their competent sizing up of a complex problem,
for their recognition of the major responsibility of government in making a successful transition to peace, for
their insistence on wise policy and good administration, and for their genuine concern that our productive
powers be given full opportunity in a free private enterprise system. These reports agree on basic principles
and many specific lines of action. There are, however,

-

important areas of policy formation, organization, and
procedure-especially in regard to plant disposal-which
remain to be blue-printed.
In formulating the policies and practices to be followed in dealing with government war plants, our
major goal must, of course, be a high level of production and employment in private business after the war.
Government operation in competition with private
employers and privately -employed workers will not be
desirable because it will make investment unattractive
to private capital and will limit opportunities for private
employment. On the other hand, sales to private buyers
which result in increasing the concentration of industry
will also be undesirable. We must use this opportunity
to strengthen the competitive enterprise system and to
move away from, not toward, the concentration of
economic power in either public or private agencies.
To accomplish these objectives, a program of action
such as follows will be necessary:
1. An adequate reconversion organization will be
needed in the government, but its powers and responsibilities should carefully be defined by Congress.
Fortunately, an able Administrator of Surplus War
Property already has been appointed. It will be essential for him to work in closest cooperation with Congress and with the Armed Forces and other executive
agencies. The Office of War Mobilization, and ultimately the President, must be responsible for seeing
that the Surplus War Property Administration is not
sidetracked by the operating agencies and is not dominated by their sheer size. Funds must be supplied generously to the Surplus War Property Administrator, so
that he can set up an organization adequate to cope
with this huge and complex job. Business, too, must

be generous in loaning top-flight executives for postwar
government service.
2. One of the first acts of the Surplus War Property
Administration will have to be to assemble a complete
inventory of government war plants and equipment, to
make possible the planning and control of the disposal
process, and to form the basis of catalogues of property
available for sale.
3. Cooperation between the executive and legislative
branches of the government will be needed to develop
at least tentative plans with respect to matters of public
policy which are of special importance to a successful
transition to peace. Among these matters are the size
of the military establishment to be maintained in time
of peace, the stand-by facilities and reserves of materiél
necessary for our security in case of future war, and our
policy regarding import and production of synthetic
rubber and other critical and strategic materials.
4. The Surplus War Property Administrator should

I
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obtain from the Armed Forces, acting under congressional directives, specification of those plants which are
needed to supply our peacetime Army and Navy and to
provide the essential reserve capacity in case of war.
5. The Surplus War Property Administrator should
select certain war plants as depots in which to store the
huge surpluses of inventories and equipment which
will have to be removed from private and government owned factories in order to make possible their conversion to civilian use.
6. Those plants which are not desired by the Army
or the Navy, which are not needed for storage, and which
clearly will be unsuitable for peacetime utilization should
be scheduled for dismantling and disposal piecemeal.
7. The two or three billion dollars' worth of government facilities intermingled with private plant should
receive attention with a view to early sale, temporary
continuance or use under lease, or early removal.
8. The various plants and pieces of equipment available for sale to private business should be classified
conveniently, catalogued, and advertised to prospective
buyers or lessors. Before the Surplus War Property Administrator offers, for private sale, plants and equipment
not desired by the Army or the Navy, he should ascertain whether the plants or equipment are desired by
other branches of the government or by public corporations such as the T.V.A.
9. 'Whenever property can be sold at prices approximating depreciated reproduction cost, that will be by
far the best solution. Generous time-payment terms
should be offered. In many cases the government may
be unable to sell the property for reproduction cost less
depreciation, for the simple reason that no one would
think of reproducing it. The property may already be
partly obsolete or, because of its size, location, or other
characteristics, may only be moderately well suited for
commercial use. This should not prevent the government from selling it, provided a price which fairly represents the worth of the property can be obtained. The
best test of that worth is the price produced by active
bidding under favorable market conditions.
10. When property cannot be sold at a fair price,
temporary leases with options to buy should be employed to get the facilities into productive use. This
should not, however, be done on terms which would
cause unfair competition or create clearly excessive
capacity in an industry. And the lease must be temporary; it must not be the means to prolong government control or ownership.
11. The government should offer the strongest possible resistance to local groups or industry groups seeking subsidies for continued operation of war properties.
Subsidies will burden the Treasury and lead to inefficient use of resources. They will be justified only to
maintain facilities needed for national security.
12. The plants and equipment offered for sale and
lease should include sufficient quantities in small enough
lots to satisfy the demands from small business. The war

has tended to concentrate production in larger plants.
After the war, we should seek a wider distribution of
the government war facilities.
13. Insofar as possible, war buildings and equipment
should be offered for sale in units which can be purchased by businesses in peacetime industries. Many of
these industries have had to get along during the war
without adequate replacement and expansion, and will
be ready to buy if they are able to get what they want
from the government. This is a particularly desirable
market for surplus government property since these
industries are, for the most part, not faced with the
problems of excess capacity.
14. Property, such as machinery and other movable
equipment, which is in excess of our domestic requirements or is more urgently needed by other countries,
should be exported. We shall need, and can take, large
supplies of raw materials in return.
15. Property which is not needed by the Armed
Forces, which cannot be sold or leased on terms which
would be fair to competing plants, which cannot be
dismantled and distributed piecemeal, and which cannot be sold abroad, should be scrapped as soon as its
non -disposability is apparent. The disposal of war plants
should be completed within three to five years.
16. All negotiations for sale or disposal should be
matters of open public record. As Mr. Baruch has said,
the process must be conducted in a goldfish bowl. This
is as much for the protection of business as for the
protection of the government.
These courses of action do not include everything
that must be done, but they do indicate the general
lines along which our surplus war plant disposal must
proceed if it is to avoid precipitating needless transition
unemployment.
The gravest danger of all will be red tape, intergovernmental conflict, and inadequate administration. It
would be a great misfortune for the executive and
legislative branches to quarrel over details of organization when they agree on the basic principles to be
followed in handling the problem. Obviously, the Surplus War Property Administration must cooperate with
Congress and look to it for policy guidance. Just as
obviously, the disposal problem will involve great difficulties of administration which must not be complicated
by congressional interference. We shall need the best
we can get in careful policy making, detailed planning,
good organization, and courageous action. This is a
matter of vital importance to every American. The
stakes are too high to tolerate poor administration or
petty politics.

President, McGraw-Hill Publishing Company, Inc.
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A Rugged, Long -Lived Mallory Switch
may be readily adapted to your application

This switch was made for fighter planes. It was
built to operate with fuel tank valves-to control the booster pumps as need required. Designed for service at 30,000 feet and up, it had
to be rugged and it is!
Precisely constructed . . . made of just the
right materials for each current carrying part
thoroughly dependable
it has proved
its ability time and again to stand extreme
vibrations, low temperatures and other unfavorable conditions peculiar to high altitude
flying. Compare these features with your own
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requirements:
Elkaloy* contactor rings and Elkonite* G-17

contacts with excellent electrical conductivity
and extreme hardness. High contact pressure.
Laminated plastic insulation-for maximum
strength and minimum electrical loss.

total of eight circuits-with four separate
circuit combinations on each. (More circuits
are possible by adding sections.)
A

This is but one of a number of special switch
adaptations designed by Mallory for military
use. The same engineering skill that went into
its development will be gladly extended to
your own applications. Just send us a sketch
or description of the problem to be solved.
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CROSS
TALK
... As

outlined on this page in the requests television people to state their requirements
set of components sym- so that proper plans for future tie-up system may be
bols was devised at a meeting held in New York on Jan- evolved.
Anticipating post-war television boom, Local 306,
uary 22 under the auspices of the American Standards
Association. Letter ballots were sent to those who Motion Picture Operators' Union, is sending memhad an interest in the matter with the request that bers to school to learn radio and television. They
returns be made by February 15. By March 1 the talk about shooting the television programs on wire
ballots had been returned with a favorable vote by lines (telephone) from a central station to a group
all except a few power people, who again raised of theaters so that all can show the same picture
objections.
but pay for only one rental of the film. MPO wants
As a result of this disagreement, the whole matter its members ready for jobs at the local theaters.
is still up in the air. Another meeting has been Telephone linesmen's union and radio broadcast
scheduled to iron out the troubles.
operators' union are keeping their eyes on this busiIn the meantime, thousands of men are being ness. Quite possible that they will whack it up
trained exclusively in the communications symbols, amongst them, radio men at the transmitters, MPO's
several industrial electronic books using power at the theaters, telephone men sitting on the wires.
symbols have been published and are practically
unintelligible to anyone approaching industrial elecDecision of broadcast networks to make
FM
tronics from a communications background, authors available to affiliated stations having FM outlets full
request publications like ELECTRONICS to refrain from network programs free of charge is a great decision
modifying symbols used in original diagrams to con- for those with FM receivers. In New York, for examform with the publication's style, and confusion ple, full NBC and CBS programs are now available
reigns.
during the hours that the FM outlets are on the air.
This puts the New York Philharmonic Society's SunThere is a great deal of post- day afternoon concerts on CBS's FM transmitter.
TELEVISION
war talk about sight -broadcasting these days. There is
General opinion now tends toward the idea that
little likelihood that the industry will wait for the FM will grow and grow, that ultimately all of the
inevitable, ultimate Utopian system to be developed locals and many of the regional stations will be on
before going on the air. Television will start off very FM, thus relieving the congestion in the present AM
much as it left off, with some changes in standards, band. The result will be the freeing of channels for
some improvement. At the same time experimental high -power, wide -band, clear-channel transmitters
work will not stop. Frequency channels will be made serving communities not near enough to FM transavailable for this forward -looking work. The pros- mitters to get good reception.
pect that some inventions or discoveries will be made
Thus, as often happens, the advent of something
and which will improve the present system vastly, per- new will not replace something old as was feared,
haps make the present system obsolete, is a chance but will actually make it possible to improve the
everybody will simply have to take.
older broadcasting system and enable it to perform a
First, however, the conflict between the desires of better service.
the FM enthusiasts and the television people for the
Idealists who hoped, somehow, that FM would imsame space in the spectrum must be resolved. Both prove soap box operas, cosmetic drivel, sales talk for
services, justifiably, want more space.
"keep -regular" pills and other cheap whoopla are
Telephone company, in response to request from doomed to disappointment. This stuff sounds just as
Niles Trammel, NBC president, indicates large-scale nauseating one way as it does the other. FM is no
construction of coaxial cable in years 1945-1947 and cure for mediocrity and bad taste.
SYMBOLS

Marckk issue, a compromise

...

...

RADIO FOR
War -accelerated technical progress, the need for maximum transportation system efficiency, the improving financial position of railways, and the recent satisfactory experiences of ordnance plants with electronic equipment have fortuitously combined to stimulate growth of the field
By

WILLIAM S. HALSTEAD
President
Halstead Traffic Communications
Corporation

New York, N. Y.

23, 1943, the Association of American Railroads
announced that it had requested the
Radio Technical Planning Board
to examine the public safety possibilities lying in the proposed use
of radio -telephony by rail carriers.
It is reported that this action was
taken, in part, as a result of public
comment that radio equipment
might have prevented a series of
major rail accidents in which heavy
loss of life and property was inON DECEMBER

Locomotive radiotelephone installation employed in the
Proviso yard of the Chicago and North Western Railway

volved.
As it has long been recognized

that radio communicating systems
have contributed to the safety and
efficiency of air and water transportation, it may well be asked why
the railroads have moved so slowly
in applying radio signaling techniques to their communications
problems.

Reasons

for Pre -War Hesitancy

There have been many reasons
for hesitancy, including:
(1) The attitude of the railroad
industry itself toward radio as a
communicating medium. Although
some railroads have conducted tests

of radiotelephone equipment over a
period of many years, and a few
far-sighted railroad executives have
studied the potential uses of radio
apparatus, the industry as a whole
has shown only occasional interest
in the subject. This attitude has

POTENTIAL RAILWAY RADIO SERVICES
ON MAIN -LINE TRACKAGE

1.
2.
3.

4.

92

Locomotive cab to caboose

Train -to -train
Train -to -tower

5.

Emergency communications
Control of cab signals

6.

Passenger communications

IN YARD AND TERMINAL AREAS

1.
2.
3.
4.

Yardmaster to locomotive engineers or conductors
Towermen to engineers or conductors
Conductors (on trains or on ground) to locomotive engineers
Communications between locomotive engineers

5.

Yardmaster to supervisory personnel on foot or in mobile units

6.

Communication between ground personnel
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RAILROADS

been enforced, to a large extent, by
the financial burdens under which
the railroads were obliged to operate. Also, the majority of railway
executives have been trained in the

older telegraph and telephone techniques, and therefore cannot be'expected to appreciate the full extent
to which modern radio equipment
is able to provide many important
services of value to rail operators,
as well as to the traveling public.
(2) The lack of concerted effort
on the part of radio manufacturing
groups to develop and market radio
communicating systems specifically
engineered to meet the special requirements of railway operation.
Efforts in this direction have been
of a sporadic nature, in most instances, without the existence of a
broad plan under which the railroad industry as a whole would derive maximum benefit from the use
of radio equipment.
(3) The fear of the railroad
brotherhoods that the adoption
of radio communicating methods
would result in a reduction in the
number of men required to perform
routine operations, thereby producing unemployment.
(4) Difficulties involved in Federal licensing, particularly with reELECTRONICS

-
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spect to allocation of suitable radio
frequencies for railway communications. This problem is complicated by the fact that trains normally operate over long distances,
thereby precluding the assignment
of frequencies on the basis of limited -area coverage, as is the case
in the majority of public utility
services.
(5) Technical difficulties peculiar
to railway installations of radio
equipment, such as the existence of
high electrical noise levels in the
vicinity of electromotive equipment,
wide variation in signal strength
along trackage in industrial and
mountainous areas, the need for
continuous indication in mobile
units that radio equipment employed for traffic control purposes
is in operable condition, and the
need for particularly efficient shock mounting and housing of transmitters and receivers.
Emergency Gives Idea Impetus

In meeting the unprecedented demands of the war emergency, in
which serious shortages of manpower and rolling stock have developed, the over-burdened rail carriers have given consideration to
new methods by which the efficiency

of existing equipment may be in-

creased. This search for new and
improved methods of operation has
broadened, to a considerable extent,
the viewpoint of railroad executives
towards all technological developments. Simultaneously, increased
income has put the railroads, for
the first time in a number of years,
in a financial position where they
can give serious consideration to
improvements of a basic nature.
Finally, recent rail disasters, which
emphasized the need for improved
communicating methods in emergencies to supplement existing
block -signaling equipment and wire
facilities, have focused the attention of the more progressive railroad executives on the proposed use
of radiotelephony to increase safety
and efficiency of rail operations.
In analyzing the reasons for lack
of substantial progress in the development and marketing of radio
equipment adapted for use on railways, it should be pointed out that
prior to the war period neither the
railroad industry nor governmental
agencies had much practical experience data with which to appraise
the value of radio techniques in
railroad operations. Most manufacturers, furthermore, were not pre .
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pared to underwrite the costly re- ment that might appear to have an
search and development programs adverse effect on the number of
required in establishing the prac- employees required for railroad optical value of radio in the eyes of eration, it is thought that these
hard-headed and tradition -minded leaders are becoming aware of the
rail executives. However, one engi- fact that unless the railroads emneering group had initiated in 1937 ploy advanced means to increase
a long-range development program efficiency of operation, the raildirected toward the application of roads will not be in a position to
radio traffic-control and communi- meet most effectively postwar comcations techniques on highway and petition from other forms of transrailway transportation systems. portation and thereby maintain full
This development program, utiliz- employment .at good wages. Furing designs of the original engi- ther, the degree of safety afforded
neering group, was extended into by radio will, in the opinion of
the railway classification yard field some railroad men, prove to be as
in 1940 by one of the signal equip- important to railway labor as it
ment companies, and during that will be to the traveling public. It
year an experimental radio tele- is hoped, therefore, that frank and
phone communications system, en- open discussions between the railgineered for railway use, was in- road operators and union leaders
stalled in the Proviso yard of the will make possible the wholehearted
Chicago and North Western Rail- support of the brotherhoods in
way.
facilitating the successful, wideThe successful operation of equip- spread use of radio communicating
ment at Proviso, which incorpo- techniques throughout the railroad
rated automatic means for continu- industry.
ously checking on the operable conFCC Studying Allocation Problem
dition of the system in accordance
with railway signaling practice,
With regard to questions perwas brought to the attention of the taining to Federal licensing and
operators of the Kingsoury Ordnance Plant. The particular problem of this and similar plants was
to obtain, on some 200 miles of
trackage, maximum safety and
speed in handling the rail movement of high explosives. As a
result of tests conducted at Kingsbury, this and other governmentowned ordnance plants have now
adopted radio traffic-control methods. Thus the demands of efficient
war production provided the opportunity to demonstrate the practical
operating advantages of railway radiotelephony, while the use of radio
equipment in ordnance plants over
a period of two years has proved
the degree to which radio control
techniques may increase the safety
and efficiency of yard operations.

frequency allocation, it is anticipated that the Federal Communications Commission, other regulatory governmental agencies, and
representatives from the railway
and radio industries will now actively cooperate in seeking a practical solution to this problem, especially since the public has initiated
a demand for use of radio by the
railroads in safeguarding life and
property. In this connection, it is
believed that the case histories of
ordnance plants will aid in proving
the extent to which safety and efficiency of railway operations are
increased by application of radio
control techniques.
The problem of frequency allocation for proposed railway services
is related directly to the manner
in which radio communicating facilities are to be utilized by the
railroads. If the use of radio equipment is to be placed on a limited
basis to provide emergency communicating facilities only, it is possible that just a few frequencies
below 100 megacycles may be utilized initially in railroad services,
especially during the war period.

Unions Becoming More Receptive

In considering the attitude of the
unions with respect to the use of
radio by the railroad industry, radio engineers anticipate that the
sympathetic and constructive cooperation of the railroad brotherhoods will soon be forthcoming.
While it is natural for the leaders of the various brotherhoods to
oppose any technological develop94

Central -station radiotelephone equipment at the "hump" in Proviso yard,
developed by Halstead engineers for the General Railway Signal Company.
Units of this general type are adaptable for installation along main -line trackage in radio -repeater or secondary -station services
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However, if broad benefits are to
be derived from coordinated use of
radio communicating systems in
routine operations, such as train
dispatching, main line and yard
traffic control, and other communicating services of value to railroad
operators and passengers, it is believed that more frequencies, specifically assigned for routine use in
railroad services, will be required.
Microwave and Induction System
Possibilities

While it is recognized generally
that the number of available radio -

frequency channels below 300 megacycles is limited, it is pointed out
that accelerated technological progress during the war has extended
the useful range of radio communicating equipment to frequencies
above 300 megacycles. It appears
to be desirable, therefore, that any
long-range plan for the application
of radio to the railway industry
should embody a careful consideration of the use of frequencies in
the microwave range where relatively few assignments have so far
been made. In this regard, it may
be stated that tests conducted on
frequencies above 300 megacycles
have indicated that use of microwave equipment in railway radio
services is technically feasible.
Utilization of the higher frequencies also appears to be desirable
for the reason that, at frequencies
above 100 megacycles, and in particular above 300 megacycles, directional and restricted -range radio
services, limited to line -of-sight
distances, become most practicable.
Further, the use of directional antenna systems, wide -swing frequency modulation, and automatic
relay stations along railway routes
could provide railway radio facilities of an extensive nature without
involving the assignment of an
excessively large number of frequencies for use by the railroad
industry for traffic control, emergency, and passenger communicating purposes. In this connection
it is estimated that by the use of
modern radio -beam communicating
techniques, a maximum of 10 to 20
clear channels, on frequencies above
300 megacycles, would be sufficient
to provide radio signaling circuits
required for traffic control and
emergency services on all main -line
railway systems.
ELECTRONICS
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This central control unit, employed in ordnance plant radiotelephone service, is
located at the yardmasteí s or dispatcher's office and permits radio -equipped
locomotives, motor vehicles and secondary -stations within the service area to

be instantly contacted

In addition to the use of directed
microwave radio channels in providing new railway communicating
services, it is probable that the
utilization of induction -radio signaling techniques, in which wayside conductors are employed as
wave -guides or transmission lines
to keep the effective signaling
field within narrow zones extending
along the railroad right-of-way,
will prove to be of value in solving
the frequency allocation problem.
These restricted -range signaling
methods may be of particular aid
in providing supplementary communications channels along mainline trackage, in small railway
yards such as those of industrial
plants, and in congested terminal
areas. Services of this type, however, require the use of wire conductors along railway trackage,
and therefore do not have the flexibility afforded by normal space radiation methods.
Suggested Temporary Channel Expedient

Although railroad radio equipment designed for operation in the
microwave field would appear to be
the ultimate answer to the problem
of frequency allocation, it is understood that during the war period
the Federal Communications Commission, upon proper showing that
a radio service is in the public interest, will grant licenses on a Class

experimental or special emergency station basis to cover operation of equipment oil frequencies
below 300 megacycles. In this instance, it is possible that it would
be necessary, at a later date, to
modify the equipment for operation
at higher frequencies, should the
use of higher frequencies be advisable for technical reasons.
A request of the railroad industry for the allocation of frequencies for rail communications purposes, together with maintenance
of a progressive viewpoint on the
part of the railroad industry with`
regard to its future activity, should
stimulate a solution to the problem
of frequency allocation for general
railroad use.
2

Technical Problems Largely Solved

In meeting the technical problems involved when applying radio
techniques to mobile railway units
of various types, and in effecting
coverage of railway trackage ex-

tending throughout industrial or
mountainous areas where shielding
effects are encountered, it may be
stated that solutions to these problems have already been found.
These solutions include the development of practical methods of electrical noise reduction as afforded
by the frequency-modulation systems developed by Major Armstrong, and the use of automatic
'
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(Continued on page 210)
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Medical Electronic
Basic principles of bioelectricity, a survey of present techniques, and predictions of
future progress, with emphasis on electro -shock therapy, electrical anesthesia, brain wave recording, determination of ovulation time and measurements on living tissues

of this article is .1o, ,..:Stimulus to activate skeletal muscle,
present a review of the elect which in sequence produces an electron arts applied to therapy, medi- trical response of similar wave
cal diagnosis and related research. form. When a nerve fiber is meIn a field indicating so many new chanically, electrically, chemically
directions, with current investiga- or otherwise stimulated, the covtions constantly expanding the ering membrane becomes selecavailable data, it is not possible to tively (with respect to various
"freeze" the information into a ions) more permeable at the point
static picture. The literature is of stimulation. A local bioelectric
growing logarithmically with time, current then flows from the posiand even a bibliography would fill tive surface to the internal area
several volumes.
and stimulates a similar cycle in
A brief list of special terms, defined according to the meaning
New^on
intended in this article, appears in

nerve fibers of each sense organ
are normally subject to excitation
only by one form of energy. Immediately following local activation, the nerve fiber is incapable of
response for the brief period (approximately 0.4 to 0.55 ms) necessary to effect repair. This is
called the "absolute refractory period." During recovery, as the
original semipermeable state of the
membrane is - Approached, a relative refractpry period occurs dur-

THE PURPOSE

Table 1.
The generation of electrical
charges by muscular contraction
was observed by D'Arsonval in
1870, nearly a hundred years after
the reverse effect was demonstrated
by Galvani. During the next few
decades the presence of electrical
waves was discovered in connection
with functions of the nerves, heart,
brain and other organs in humans.
More recent techniques have revealed electro -dynamic fields with
distinct patterns corresponding to
specific types, species and individual living organisms.
Bioelectric Currents

Currents produced in living organisms may be divided into five
broad categories:
1. D -C Differences of Potential:
These gradients appear in all living
tissue, varying directly with the
local rate of metabolism. The outer
surface of a single cell is normally
polarized with respect to its internal structures.
2. Transient Diphasic Spikes:
These abrupt voltage changes appear when skeletal muscle or nerve
fiber is activated. In nerve fibers
such currents are called "action potentials," and often function as a
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the adjacent region of the cell. In
this manner a wave of increased
permeability and consequent depolarization is generated and propa$ ated so as to travel over the

entire structure.
Each action potential in a single
nerve fiber bears no quantitative
relation to the magnitude of the
external stimulus; the response is

"all or none," and occurs whenever
a specific minimum of energy is
applied. This quantitative threshold varies in specialized sense

organs for different qualitative
types of stimuli. Consequently the

ing which the threshold of stimulation is relatively high, returning
to normal as recovery is completed.
If the stimulus is sufficiently
strong and appears periodically so
as to re -excite the nerve fiber early
in the relative refractory period,
the magnitude of the action potentials diminishes to an equilibrium
which is a function of the frequency of stimulation. This equilibration may be considered as a
form of fatigue, although it levels
off at a definite plateau.
The
maximum pulse repetition rate for
action potentials is about 1000 per
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series -parallel connection of auditory nerve endings to certain hair
cells in the inner ear.
Note The point of connection
between neurons (synapse) presents a number of unsolved mysteries. Some evidence indicates the
release of a chemical mediator
(sympathin, acetylcholine, etc.) at
the nerve endings, which functions
to activate muscle tissues and may
be the mode of transmission at
synapses. The transmission time
across synaptic junctions ranges
from 0.5 to 3.0 milliseconds.
3. Semi -Rhythmic Wave Forms:
Smooth muscle moves with a slow
undulation that generates a corresponding electrical wave form.
This type of electrical manifestation accompanies the regular contractions and relaxations of the
intestinal tracts during digestive
:

Brain stimulator being used to locate areas of low threshold of irritability
in the exposed brain. Currents indicating epileptic seizures, thus induced,
are recorded on the electroencephalograph tape and made visible on the
screen of the cathode-ray tube for the operating surgeon, while audio -f requency components are reproduced by the loudspeaker. The patient is
conscious during the operation, as general anesthesia would disrupt the
brain-wave patterns. Equipment shown Is from Electro -Medical Laboratory,
Inc., Holliston, Mass.

second, and the velocity of conduction ranges from 1 to 100 meters
per second, averaging around 30
mps. It should be noted that the
considerable length of many axons
and the relatively slow travel of
action potentials makes it possible
for large differences in activity to

appear at various points simultane-

ously in the same cell. An action
potential starting at one end may
encounter and be terminated by an
absolute refractory period further
along the fiber which resulted from
a second stimulus originating even
later in time. This may have some
importance in connection with
masking effects produced by the

processes.
4. Microphonic Currents:
The
so-called "cochlear response" from
the inner ear is an electrical cur -

TABLE I. DEFINITIONS OF MEDICAL TERMS USED IN THIS ARTICLE
CELL: The unit of structure for living organisms.
A cell consists of a nucleus, which directs the
activity, and cytoplasm, which surrounds the
nucleus and carries out the activity. Semipermeable membranes separate the nucleus
from the cytoplasm,, and the cytoplasm from
its environment.

CYTOPLASM:

The viscid, sticky substance which
does the work of the cell. It contains many
structural variations locally and generally, and
is composed of carbohydrates, fats and proteins,

well as many special enzyme systems, minerals, water, salts, etc.
as

NEURON: A cell specialized by
Form and structures

its

for conducting

cytoplasmic
a

nerve im-

pulse.

NERVE IMPULSE: A conducted tendency to
excite activity in the next unit of a chain; its
energy has electrical, chemical and thermal
manifestations and is derived from the local
area where it appears at a specific moment of
time.
DENDRITE:
The branching arms of cytoplasm in
the neuron which remain within two cu mm of
the cell body in which the nucleus is located;
they receive the nerve impulses from other
neurons.
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AXON:

The single structure reaching from the cell
body of the neuron which may extend for dis-

tances up to four or five feet, terminating upon
the dendrites and cell body of another neuron
or some other type of specialized cell (effector

organ).

MYELIN SHEATH OR MEDULLATION:

other forms of energy.
The

fatty coating which covers axons requiring speed
of action; the velocity of propagation of the
nerve impulses is related to the thickness of the
fatty sheath.

INNERVATION:

The nerve supply to clusters of
cells of the same type and function.
SYNAPSE:
Originally a functional concept of
the special characteristics of the brain and spinal
cord in contrast to axons
These include: (1)
one-way conduction; (2) gradation of response
to strength of stimulus; (3) easy fatigueability;
(1) summation of impulses; (5) inhibition or
s.rppression of excitation.
Used
in
the
anatomical sense in this paper to refer to the
contact of the specialized endings of axons
with the dendrites or cell bodies of other

neurons.

OVULATION:

STIMULUS: A quantity of energy which when
applied will evoke a response.
SENSE ORGAN: A cell or group of cells
specialized in responding to
particular form
of energy (stimulus) at a lower threshold than

The process of discharging an
egg cell (ovum) from the ovary into the conducting tubes of the uterus.

SKELETAL (VOLUNTARY) MUSCLE: A mass
of cells capable of responding to nerve impulses
by a rapid, vigorous shortening (or increased
tension); this is the type of muscle with which
voluntary movements are produced. Under
the petrographic microscope the cytoplasm of
skeletal muscle shows alternating transverse
bands of isotropic and anisotropic substances.

SMOOTH MUSCLE:

Layers or sheets of small
spindle-shbped cells which enclose all hollow
internal organs (stomach, intestine, bladder,
genitalia, etc.) and most blood vessels; they
are capable of adapting their dimensions within
wide limits to changing conditions without increased tension, and are characterized by slow
(usually rhythmic) contractions; smooth muscle
is not generally subject to voluntary control,
CARDIAC MUSCLE: A special type of cellular
construction associated with the action of the
heart, with characteristics between those of
smooth and skeletal muscle.
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rent which follows the frequency
and amplitude pattern of the sound
energy stimulus with considerable
fidelity. This is the only phenomenon where living tissue has been
demonstrated to function as a direct ratio transducer of complex
optic
The
energy patterns.
mechanism may have some similar
characteristics.
5. Continuous Rhythmic Wave
Forms: In the central nervous
system (brain) the electrical component of continuous activity is
omnipresent. These brain waves
are observed as a steady flow of
rhythms subject to many interpretations. The correlations with
pathological conditions are based
on empiric knowledge.
The vast majority of information
about all these currents has been
obtained since the advent of
Special
vacuum -tube amplifiers.
equipment of various kinds has
been developed for studying specific
manifestations. There is a considerable trend today to combine a
variety of simultaneous measurements and integrate the resulting
data into a coordinated diagnosis.
Considerable work along this line
was reported by Dr. Lynn in the
January, 1944, issue of ELEC-

unfertilized eggs, on seeds and
plants, on wide varieties of living
systems, have all seemed to verify
conclusively the interdependent existence of electric fields in connection with growth, change and all
cellular activity."
Experiments
are indicated to determine whether
the growth of living systems can
be deliberately influenced by exterior applications of electro -dynamic
patterns, but little; if any, evidence
of a conclusive nature has been
presented from this approach.
Certainly it is an amazing mechanism that controls the growth

TRONICS.

Electrodynamic Field Patterns

It is still difficult to state the
extent to which the organization
and growth of living cells is directed by associated electric fields.
The phenomena appear to be inextricably intermingled, each dependent on the other for existence and
orientation, and confirmatory evidence for the basic inter -relationship has been clearly established.
Successful predictions regarding
the axis along which a central
nervous system would develop have
been based on measurements of
voltage differences existing in the
eggs of frogs and salamanders.
Studies of cancer in the breasts
of mice have shown that a measurable change in field strengths indicates the onset of wild cell
growths before they can be observed by. touch. Mice susceptible to cancer appear to have characteristic electro -dynamic fields in
their breast structures which dif-

fer observably from cancer resistant types. Measurements made on
98

FIG. 1-Circuit diagram of Burr-LaneNims vacuum -tube microvoltmeter, used for
measuring extremely small potentials in
living -tissue structures during medical research and for determining ovulation time
in experiments with artificial insemination.
Both tubes are used with bases removed.
(Yala Journal of Biology and Medicine)

of living organisms with complex
biological designs, in the midst of

intricate chemical changes, with
so little inconsistency. It may well
be that this fundamental organ-

ization is accomplished by electrical
means.
The mapping of direct voltage
gradients in living structures presents many special problems, and
requires an instrument of sufficiently high input impedance to
draw a minimum of current from
the area under investigation and
be reasonably unaffected by varying resistances. Quadrant electrometers are ruled out by many
difficulties involved in their operation, as well as high sensitivity
requirements.

The Burr-Lane-Nims vacuum tube microvoltmeter', diagrammed
in Fig. 1, solves these problems.
This instrument requires little associated shielding, contains standard radio parts and is conveniently
portable. The circuit is a bridging
arrangement using two type 112-A
radio tubes with a special' battery
bias supply for the grids, which is
adjusted to the "floating grid"
potential.
Associated equipment consists of
an accurate galvanometer and reversible silver, silver -chloride electrodes which may be designed for
microscopic manipulation. A number of necessary precautions and
calibration procedures are fully outlined in the referenced paper on
this instrument.
One of the most dramatic demonstrations of the existence of an
electro -dynamic field has been produced by placing on a turntable
a vessel containing a salamander
immersed in salt water. When rotation takes place between electrodes connected to a galvanometer,
a sine -wave output may be recorded, showing that the salamander is functioning as the living
armature of a dynamo, proving
the presence of an electric field.'
All of this excites great interest,
and the answers to many basic
riddles of organization may well be
established as a result of such
research.
Electro -Shock Therapy

Of more immediate practical importance is the application of electronic devices to therapy and diagnosis. The use of diathermy machines is so common today as to be
familiar to nearly everyone. It is
of particular importance that acceptance of new techniques is rapid,
and the medical practitioner is
more eager to take quick advantage
of developments than ever before
in history.
An example is the speed with
which the use of electric shock has
spread in the treatment of psychotic disorders. Although first
demonstrated only five years ago
(Rome, Italy, 1938), the literature already contains more than
150 papers on this subject." Commercial apparatus is available, and
most major hospitals have trained
operators on their staffs. Electric
April
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shock offers many advantages of
control in convulsive therapy, and
has been adopted widely because of
the relatively low incidence of posttreatment complications. Among
the desirable results from electric
shock therapy is the immediate unconsciousness produced upon application of the stimulus, and the
freedom from unpleasant sensations such as are associated with
recovery from metrazol injections.
Of equal interest is the amnesia
the patient has for the treatment,
which improves his cooperation in
successive applications. This is of
particular importance because
many practitioners regard thirty or
more convulsions as necessary for
permanent cures of certain disorders.
Manufacturers of this equipment
stress the incorporation of safety
features, such as protective circuits
to prevent application of treatment
currents prior to determining the.
proper amperage and duration of
the shock. Automatic timers ranging from 0.1 to 0.5 second are included, and safety switches prevent
the possibility of excessive current
surges.
When the 60 -cycle shock current
is applied, it is important that the
electrodes be in firm contact with
the temples. In most cases 400
to 450 milliamperes applied for

from 0.2 to 0.3 second will produce
general convulsions, but the exact
treatment required varies with the
individual patient.
The "why it works" questions
about electric shock therapy are
completely unanswered.
Conjectures, which have little if any basis
in definite experimental evidence,
range from the belief that organic
changes are produced in the brain
(possibly destroying higher nerve
centers) and the theory that abrupt
overloading of the nerve circuits
reestablishes proper connections.
The brain centers it is desired
to affect have not been specifically
located. In fact, beyond the bare
knowledge that electric shock produces convulsions that are beneficial in certain psychotic disorders
and that current magnitude and
duration are determining factors,
very little is definitely known about
this type of therapy. A great deal
of experimental work under controlled conditions is needed.
Electric shock is a powerful tool,
and as additional experimental
work goes forward, an increased
understanding may expand the use
of this type of therapy. It is interesting to note that early workers based the calculation of treatment currents on d -c resistance
measurements and were annoyed
and perplexed at the apparent

anomalous failure of the treatment
current to behave in accordance
with Ohm's law. It has been showp
that the equivalent circuit approximates
R

500
R,

!00

C

0.41'.

6z^

in which C represents the reactance

introduced by the polarizability of
living tissue. When such tissue is
highly stimulated, the polarizability approaches zero and R, falls
to a relatively low value, essentially
short-circuiting C and reducing the
effective resistance to a figure far
below the measured d-g value. 'ro
circumvent this difficulty, some instruments have built-in circuits
with which the effective resistance
is calculated on the basis of a high frequency (approximately 7000
cps), low -intensity current which is
readily passed by C.'
The frequency for the test current must be selected to avoid the
pararesonant point of the nerve
cells, in order to eliminate any
possible sensation by the patient
during the test. Actually, d -c
resistance measurements change
with the manner of electrode application, and voltages vary accordingly. Conversely the electrode

ABOVE-Electro-shock therapy unit made by Rahm Instruments
Inc., New York. Balls of steel wool held by locking tongs serve as
electrodes
RIGHT-Electro-shock therapy equipment in use. This instrument,
made by Offner Electronics Inc., Chicago, uses flat metal electrodes
held in position by a soft, flexible band around the head
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greater agreement between investigators.
The desirability of producing
anesthesia electrically includes a
number of obvious advantages of
control and convenience. Certain
direct -current experiments have
shown the effect to be reversible.
It is believed, in general, that a -c
is less likely to cause serious damage such as is associated with the
polarization of delicate cellular
structures. As in electroshock
therapy, the theories with regard
to electrical anesthesia are numerous and varied. No one knows
definitely "why," and careful experimental work is needed to exhaust the possibilities. This may
have no practical value, or the solu-

Application of small lead electrode to the scalp with collodion and a conductive paste, for brain -wave recordings. The scalp is not pierced, nor is
it necessary to cut away any hair.
This photograph was taken in the
Brain-Wave Department of Harper Hospital, Detroit
Cortical stimulator unit made by Rahm Instruments, Inc. When the electrodes
are applied to the exposed surface of the brain, the muscles controlled
by that section will move and thus identify that cortical area. An RC
oscillator using a gaseous triode and followed by an a -f amplifier generates 7.5, 15, 30, 60, 90, 120, 240, 480 and 1000 cps, with the saw -tooth
output voltage being variable from 0 to 10 v

technique does not greatly change
the effective resistance measured
at high frequencies, nor does it
appear to alter appreciably the current required for treatment. It is
the current, and not the voltage,
which produces the convulsions.
Hence, variations between techniques and patients may result in
widely differing voltages, but data
on current values can be correlated
without precise reference to other
controls.
electro -shock

by various investigators differ so
greatly that few valid conclusions
can yet be assumed..
One set of experimental results
from tests on frogs, rats and dogs
indicates the production of a reflex
block due to central action by application of a current that approximates one milliampere per sq mm
of spinal cord cross-section.' Complete anesthesia was produced and
maintained for eight hours in one
dog, and repeated periods of several
hours each produced no observable
histologic effects in the spinal cords
of rats and dogs. In the work

therapy has led to revived interest
in electrical anesthesia. Relatively
few papers are available on this
subject, but experiments date back
over fifty years. Shortly before
the turn of the century an operation was reported as successfully
performed under local electrical
anesthesia. Both direct and alternating currents have been used, but
unfortunately the results reported

with dogs, one electrode was placed
in the mouth and the other in the
anus. The d -c resistance was measured at a rather surprisingly low
value, around 500 ohms. Twenty
volts was required to obtain the
45 ma of current necessary for
anesthesia. Some experimenters
report inability to duplicate these
results. Alternating -current tests
have produced data with somewhat

Electro -Narcosis

Development

100

of

tion might provide an inestimable
contribution to mankind. Certainly
it is a field worthy of continued
exploration.
Impedance Measurements

In connection with research to
determine the effects of centrifugal
force in aircraft maneuvers,
changes in blood circulation have
been correlated with tissue impedance data. A device for automatically recording these effects
during flight has been developed
at Yale by Drs. L. F. Nims and
Jan Nyboer.
Equally interesting is the work
in connection with thyroid disorders started in 1933 by Dr. M. A.
B. Brazier,' now of the Massachusetts General Hospital. As discussed under electro -shock therapy,
there are many difficulties of control in making d -c resistance measurements on living tissues. Even
slight changes in electrode technique often produce large deviaApril
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Impedance to alternating
currents can be determined with
greater accuracy, and a definite
correlation has been found with
thyrotoxicosis. In cases of goiter
it is important to distinguish between toxic activity of the thyroid
tions.

gland and non-toxic conditions.
Previously diagnosis has been based
on basal metabolism rates. B. M.
R. measurements involve hospitalization, fasting and many variables.
In these investigations the
human body was considered as an
irregularly shaped quantity of dielectric substance. The dielectric loss
angle 6, or the correlative power
factor angle yb,(6-ix-4), either
of which may be considered as the
"impedance angle," are quantitative measurements which eliminate the variable factors of size and

shape. The angle of the impedance
vector may be measured in terms
of either reference, i.e., with respect to pure resistance or pure
capacitance vectors, because clinical results are concerned only with
deviations from a standard.
Using simple, portable devices
consisting of an oscillator, a variation of the Wheatstone bridge and
a heterodyne unit (in order to make
possible the use of frequencies
above the audible range), the impedance angle of a human body may
be measured in approximately five
minutes. No previous conditioning
of the patient is required. Extensive statistical programs have determined the validity of this measurement in terms of the B. M. R.
in thyrotoxic patients." An additional use for this method is found

TABLE I!.

in the control of thyroid dosage for
treatment of mental disorders."
Studies of Ovulation

Conception can occur only during
brief number of hours following
ovulation, and for this and other
reasons a knowledge of the time
at which the ovum is released has
a

importance in gynecology. Characteristic electrical changes were
reported in 1935 in connection with
ovulation in rabbits. Subsequent
investigations in humans appeared
to confirm the accuracy of this correlation. Recent studied' have involved artificial insemination of previously infertile women at the
time indicated by the changing potential associated with ovulation.
Although some of these women had
12

(Continued on page 356)

ELECTRO-BIOLOGICAL MEASUREMENTS
Order of
Magnitude In

Phenomena

Voltage generated by heart action.

Application of Knowledge

Observing Instruments

Millivolts

Electrocardiograph (EKG Recordings.) Special electrode
techniques recently developed
permit flexible observing view-

1.0-2.0

Cardiac muscle.

Diagnosis, confirmation of diagnosis; Indication of pathologic disturbance to normal
functions.

0.05-10.0

Skeletal muscle.

Treatment for infantile paralysis may be
checked to indicate extent of progress.
of muscular paDiagnosis and study

0.1-50.0

Smooth muscle.

Experimental work indicates the possibility
of developing an accurate ulcer and cancer
diagnostic method.

Physiologic Source

point !1.
Contraction of skeletal muscle generates abrupt
voltage transients.

VT amplifier with associated

Digestive activity raises stomach voltages.
The voltage changes appear to vary in relation
to normal, ulcerous and cancerous condition.

VT amplifier with associated

If nerves are anesthetized or severed, d -c skin
resistance rises. Areas of human skin have

String galvanometer.

Determination of damaged nerves in fractures. D-C skin resistance measurements
are also studied in connection with diabetes,
circulatory conditions, Reynaud's disease,
etc.

A -C bridge circuits.

Self -recording instruments have been de-

recording Instruments.*

(50.0)

thology.

recording instruments.*

been mapped end measurements compared to
correlate normalcy between individuals.

Skin impedance to alternating currents varies
in different
nder changing conditions.
Correlative studies indicate relationship of skin

vised to indicate effects of centrifugal force
in aircraft maneuvers on blood circulation.

impedance to blood circulation.

Voltage

measurements on breasts of mice
change in advance of cancerous growths. Patterns appear different in mice that are inherently susceptible and those naturally resistant to cancer. Changes and growth in cell
structure are accompanied (possibly controlled) by associated changes in electro-

VT Mlcrovoltmeter.

Few microvolts.

Injury potentials to cell
or organizing
electro -dynamic field me-

structures

chanism.

Diagnosis of cancer susceptibility, advance
warning of wild cell growths. Investigation
may assist in development of therapeutic
methods.

dynamic fields.

Ovulation

in

companied by

animals
a

and humans
voltage change.

is

ac-

VT amplifier with associated

Reptile eggs, even previous to fertilization,
show variations in voltages for different surface

VT Microvoltmeter.

Norma land abnormal physiology of the brain
is accompanied by typical brain wave patterns.

Electroencephalograph
Recordings).*

These devices are used in connection with a wide
variety of writing recorders of magnetic, thermal and
crystal types, as well as oscilloscopes and oscilloscope
motion picture cameras.
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5.0-25.0

Metabolic changes,
ture of tissues, etc.

recording Instruments.

Few microvolts.

(EEG

0.01-1.0 ºs

rup-

Electrodynamic fields as- Successful predicitions based on these
sociated in structural rela- measurements have been made as to the
tionships with Intracellular axis along which nervous centers would develop. Investigations may lead to a better
organization.
understanding of the forces governing the
creation of living organisms.
Continuous functioning of
brain cells generates electrical wave forms.

a 50.0

millivolts

la

Determination of ovulation time in humans
It has
is of interest for many reasons.
been used to determine proper moment for
artificial Insemination of previously infertile
women.

Diagnosis of epilepsy. Diagnosis and location of brain tumors, blood clots, etc.
Studies of behavior conditions.

the theoretical maximum for action potentials, and the lower order

With amplifiers of special
of magnitude in practice results from shunting circuits.
design, spikes (transients) in action potentials of nerve fibres have been observed well
above the 100 -millivolt range.
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Fabricating Wood
R -F heating is extensively used in the production of flat laminated stock. It is also coming into favor for the fabrication of curved spars and other parts of the structural type.
This article discusses experimental manufacture of thin coverings such as those that

constitute wing and fuselage surfaces
E/ectr-odes.
r c,

line's
Frame member--

Plywood)
covering

Glue

t

of a previous
article', methods of adapting
radio -frequency heating to the production of curved laminated wood
N ITHE FIRST PART

aircraft parts-particularly parts
(b)

(C)

1-Several arrangements of electrodes for gluing thin plywood to a frame
member by utilizing so-called "stray -field"
heating. In (b) and (c) the greater conductivity of the glue line causes a concentration of current
FIG.

of the structural type such a sthose
used in the aircraft frame-were
discussed at some length.
Radio -frequency heating may
also be used eventually in the production of thin plywood coverings
such as those which make up the
wing and fuselage surfaces of wood
aircraft. This use of r -f heating is
still in the development stage. A
considerable amount of experimental work, however, has been carried
out and the results lead to the conclusion that while r -f heating may.
not be immediately applicable to the
manufacture of these relatively thin

sections, it does have definite promise for the future.
As in the case of the structural type parts previously discussed, it
is obvious that the greatest advantages will result only when r -f
heating is applied to quantity production. Whether wood aircraft
production will ever reach the quantities necessary to justify the use
of r -f heating on a large scale is a
question. However, it is almost certain that plywood párts of a similar
nature will find many uses after the
war and that some of these uses will
require such parts in large quantities. The start which has been
made toward developing r -f heating
techniques for this type of application is, therefore, of interest beyond the present concern with wood

aircraft.

Making Parts From Flat Sheets

There are three more or less distinct types of construction used in

FIG. 2-Experimental plywood door for a
two-engined bomber-trainer. Made from
five plies of 1/16-in. veneer, this door is
typical of "semi-molded" sections
102

making fuselage or wing sections
for wood airplanes. In the first of
these a strong wood frame is the
essential element. Over this frame
thin sheets of flat plywood are bent
and tacked or glued in place. This
type of construction is similar to
that of the so-called "wood -and fabric" small planes made in prewar days except, of course, that the
covering is thin plywood instead of
fabric. For lack of a better name it
will be referred to as the "frameand -covering" type of construction.
There are two possible uses of r-f
heating in this type of construction.
Both are somewhat outside the in- tended scope of this article and
both have been at least partly deFIG. 3-Rear view of the door shown in
scribed before. For the sake of comFig. 2. The frame is cut from a piece,. of
pleteness; however, they deserve to
11/4 -in. thick plywood formed to the proper
curvature at the time of gluing
be mentioned.
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Aircraft "Skins"
By JOHN P.

TAYLOR

RCA Victor Division

Radio Corporation of America
Camden, N. J.

The first of these applications is
in the production of the large, flat
sheets which are used as covering

material. Since these sheets are
very thin-from 1/20 in. to I in.,
according to use- they can be made
quickly and satisfactorily in hotplate presses. At the present time,
so far as is known, all so-called "aircraft-quality" plywood is made by
this method. There is, however, at
least one large plywood manufacturing plant in operation today in
which r-f heating is being used for
the mass production of large, thin
sheets of ordinary Douglas -fir plywood' If this operation-in which
the cost of the final product is much
lower than that of "aircraft -quality" plywood-is economically justified, then it seems at least possible
that eventually all plywood will be
made this way.
The second possible application
of r-f heating to the frame -and covering type of construction is in
"tacking" or gluing the covering
sheets to the frame. At the present
time this is mostly done by cold gluing, the sheets being held in
place during setting by "nailing
strips," which are narrow wood
strips tacked along the edges of the
sheet.
Conceivably the experimental r -f
spot-gluer, which has been previously described', could be used for
this purpose. By "tacking" the
sheets down to the frame with this
spot -gluer the necessity of placing
and removing "nailing strips"
would be overcome and the holes in
the skin caused by the nails would
be eliminated. No great time saving would be occasioned, of course,
since only the "spots" would be immediately glued and the rest of the
glue would still be -"cold-set," which
ELECTRONICS
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Six sets of
LF-.
clamps spaced___ 7

"spar/

FIG. 4-Arrangement of forms and clamps used to make the
thick piece from which the frame of the bomber door shown
in Figs. 2 and 3 is cut. The steel faces of these forms were
used as electrodes in adapting this operation for the use of
r -f

heating

means a matter of hours. This use to note, however, that in many inof the spot -gluer has not been given stances gluing operations of this
a complete trial and there remains kind can be satisfactorily accomplished by the use of simple resisa question as to whether spot -gluing
will result in sufficient pressure tance-heater strips.
(during the subsequent cold -setting
Making Semi -Molded Parts
period) to obtain full strength of
Following the frame -and -coverthe bond between sheet and frame.
A more promising method, so ing type of construction, in the natfar limited to small pieces, is the ural order of development, comes a
use of so-called "stray field" heat- second type of wood aircraft coning. This consists of placing two struction-usually called "semithin strips of copper along the joint monocoque"-in which a somewhat
to be glued, in one of the ways lighter frame is used and the plyshown in Fig. 1. These strips are wood surfaces themselves are so
connected to the output terminals designed as to give additional
of an r-f generator. While the glue - strength to the structure. This is
joint does not lie directly between accomplished by shaping or moldthe electrodes, it is usually suffi- ing the plywood coverings to final
ciently in the field so that the neces- form at the time the separate
sary heating results. In some cases veneers are glued together. When
the higher conductivity of the glue these shaped surfaces are placed
line provides a current concentra- over the frame and securely glued to
tion which is of considerable ad- it at all points, they tend to hold the
vantage. A production operation of whole assembly together rather than
this type was recently described by to be held by it, as when flat sheets
John Dreyer of Duramold Corpo- are used as coverings.
In the semi -monocoque type of
ration in a paper before the Radio
Club of America'. Similar applica- construction the wing and fuselage
tions have been described by Bil- surfaces are usually divided into a
huber and Godfrey'. It is desirable number of components which are
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FIG. 5-Four steps in making complete bomber door by r -f heating method:
(a) gluing 23 plies of 1/16 -in. veneer to make frame piece; (b) gluing two pack-

ages

of 11 plies each to make intermediate cauls; (c)
to glue 5 plies for "skin" of door; (d) gluing

formed separately. The wing, for
instance, may consist of a leading edge section, two slightly curved
wing surfaces and a wing tip section. The fuselage will ordinarily
be made up of half a dozen or more
separate pieces. Some of these individual sections will be of simple
curvature or of very slight double
curvature. These can be made from
flat veneer, providing the individual
veneers are quite thin. Such parts
are usually referred to as "semi molded" (to distinguish them from
the "full -molded" parts which, as
described later, are made up from
narrow strips of veneer).
In Fig. 2 and Fig. 3 are shown
the front and back of an experimental door for a two-engined
bomber -trainer. This door consists
of a heavy frame which is about 14
in. square and is formed to the outline of the door, together with a
preformed plywood "skin" made
from five sheets of ik-in. veneer.
The frame is routed out of a piece
of formed plywood 11 in. thick. The
arrangement of forms and clamps
shown in Fig. 4 is that which was
previously used in making this thick
piece by cold -gluing methods. These
forms are similar to those previ104

using intermediate cauls
frame to "skin"

ously described'; that is, they are
made of wood and provided with
Ye -in. steel facing plates on the
inside surfaces. By using these steel
plates as electrodes it is relatively
easy to apply r -f heating to this
gluing operation. Not only is the

6-Thick plywood piece from which
door and window frame are routed. Glued
as shown in Fig. 5a
FIG.

thick "plywood" piece from which
the frame is cut made with r -f in
24 minutes, as compared to 8 hours
by the cold -gluing method, but also
the "skin" for the door is made
with r -f and, finally, the skin is attached to the door by means of r -f
heating.
The method followed in making
the completed door by the r -f heating method is illustrated in the several sketches of Fig. 5.
In the first step 23 plies, each ss
in. thick, are glued together (and
simultaneously formed to the required shape) as shown in Fig. 5a.
(The thick plywood piece shown in
Fig. 6 is the result.) From this
piece the frame of the door and the
inner circle (which forms a frame
for a window) are cut by routing.
The second step in the process is
to make up two intermediate forms
or "cauls" which will act as space
fillers and thus allow the same
main forms to be used in forming
the "skin" for the door. To do this
two packages of 11 plies each are
glued up as shown in Fig. 5b.
(The result of this operation is the
two formed caul boards shown in
Fig. 7.) The two caul boards so
produced are used to fill in the space
and thus make the forms fit correctly.
The skin itself is glued up from
five plies as shown in Fig. 5c. The
operation of gluing up the skin is

FIG.

skin.

7

-Intermediate cauls used in gluing
They are made by means of r -f
heating as shown in Fig. 5b
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9-Top and side views of mandrel during process of
"wrapping" veneers used in forming the "blister" piece
referred to in the text
FIG.

much more critical than that of
gluing the thick piece due to the
fact that it is much thinner and
hence any small misfit makes for a
greater percentage error and a
correspondingly greater difference
in pressure over the area of the
piece. For this reason it was found
necessary to position the caul
boards very carefully. A further
advantage was gained by cutting
saw -slots in the top caul board
every inch or so along its length.

FIG. 8 --Frame glued to skin and ready for
trimming and sanding
ELECTRONICS
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Connections to
R -F equ pment

FIG.
of r -f

`'Metallized

mandrel

`-Wrapped skin

for curing the "blister" piece by means
heating. Pressure is applied by inflating the rubber bag
to approximately 50 lb

10-Arrangement

this consists of a two -wire transmission line from the generator to
the two steel face plates which form
the electrodes. (In permanent installations a concentric transmission line is used in order to reduce
radiation) Tuning is accomplished
by an adjustable tuning stub connected in parallel with the load.
With a spacing of 1I in. between
forms, as used in the four operations described above, a frequency
of 8 Mc was found most convenient.
If only the "skin" were to be heated
in the one operation-as by using
additional electrodes next to the
"skin"-the load capacitance would
be so great that a lower frequency,
probably 2 or 3 Mc, would have to
be used. On the other hand, if an
attempt is made to use the lower
frequency in making the thick
piece, it is found that an impractical
amount of tuning inductance is required and, moreover, the voltage
gradient across the load is high
enough that flashover may occasionally occur. For this reason as well,
therefore, the arrangement in
which all the material between the
forms is heated is much the best.
With this method consistently
good results were obtained. Any
R -F Equipment
of the four gluing operations could
The r-f feed arrangement used is be completed in an average time of
exactly the same as that used in 2i minutes of actual heating. To
gluing the laminated fuselage rings insure positive results it was found
previously' described. Essentially desirable to apply power for 2i

This gave the board considerable
flexibility and thereby tended to
provide a pressure -equalizing effect.
As the final step in producing the
completed door, the skin formed as
above and the frame and circle
routed from the thick piece made
first are placed in the forms again
as shown in Fig. 5d and r -f power
applied to join them permanently
together. After this final gluing operation the assembly needs only to
be trimmed and sanded and it is
ready for final finish. (The frame
and skin, which have been glued but
not yet trimmed, are shown in
Fig. 8.)
In each of the four gluing operations outlined above the radio -frequency connections are made to the
steel face plates of the main forms.
Thus all of the material placed between these plates is heated in each
instance. This represents a certain
waste of power but has the advantage that tuning and power adjustments of the r -f generator are
the same in each operation. This is
an important consideration where
the equipment is to be operated by
inexperienced personnel.
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minutes (during which time the
temperature of the wood rose to
about 230 deg F) and then to leave
the material clamped up for another 2i minutes with power removed. Thus 5 minutes sufficed
to accomplish the same result as 8
hours of setting at room temperature. Not counting time out for
routing the frame from the thick
piece, a completed door could be
turned out every 15 minutes.
The power used in these gluing
operations was approximately 8 kw

at the generator output terminals.

In order to accomplish the above mentioned heating times it was
necessary to readjust the setting of
the parallel inductance as the load
changed during the heating period.
As the reactance may change as
much as two-to -one during the cycle, and as the circuit is quite
sharply tuned, the current through
the load would drop off markedly
if this were not done, and a much
longer heating time would be required. This is one drawback of
the simple and otherwise' desirable
r-f feed arrangement used here.
There are several possible ways to
overcome it. One is to use an arrangement in which the load is simply connected across the tank circuit, or a part of it, so that the frequency of the generator, assuming
it is a self-excited oscillator,
changes with the load and thereby
keeps itself in tune. Unfortunately,
this arrangement requires the use
of low frequencies for other than
the smallest loads, and low frequencies invite trouble with flashover. Moreover, the use of oscillators which drift through a wide
range of frequencies during the
cycle is questionable engineering.
If the practice becomes widespread
it will be certain to result eventually in a difficult interference situation.
Another possible solution has
been suggested by Hoyler and
Bierwirth°. This consists in placing in the line a matching section
which is so designed as to minimize the effects of load changes.
Making Full -Molded Parts

Wood, unfortunately, cannot be
stretched or drawn. Therefore,
where the forming of parts for
wood aircraft requires pieces having a compound curvature, it is
106

FIG. 11-Metallized mandrel for
piece, mounted in box used for r -f heating.
Metallized layer forms bottom electrode

FIG.

-

12
The "skin", formed by the
veneers "wrapped" as in Fig. 9, is placed
on the metallized mandrel for curing

FIG. 13-Upper electrode, consisting of
formed lead sheet placed over the "skin"
which is to be heated

FIG. 14-Rubber bag placed over top of
lead sheet. After the box is closed the bag
is inflated to provide the required pressure

necessary to resort to a third and
rather complicated method of construction. This involves molding of
these parts by what is commonly
called the "rubber bag process."
This process has been described in
some detail by the author in 'a
previous article in ELECTRONICS'
and at length in various other
journals.' ° Essentially it consists
of the following steps.
First, a mandrel is made, usually
of wood or plastic. This is a male
form carefully shaped to the precise contours of the fuselage or
wing surfaces to be made.
Second, narrow strips of thin
veneer to which a resin glue has
been applied are fitted or "wrapped"
on this mandrel as shown in Fig. 9.
Each strip is tailored by trimming
or slotting so that it fits the form
snugly and its edge is tight against
the edge of the preceding strip. At
the present time these strips are
usually secured to the mandrel with
staples. From three to as many as
nine layers of veneer may make up
the "skin" which is "wrapped" on
the mandrel in this way.
The third step in the process is to
place the mandrel and wrapping in

a rubber bag from which the air is
then evacuated.
Next the whole package-'-i.e.,
mandrel, wrapped -skin and covering rubber bag-is placed in a large
pressure chamber called an "autoclave." Steam, hot water or hot
air under pressure is then introduced into the autoclave. The resulting combination of pressure
and heat serves to set the glue and
thereby weld the strips of veneer
into a single strong piece of the desired shape.
While this process of making
"molded" wood parts is, with a
number of variations, in wide use
today, it has many acknowledged
drawbacks. One of these is the use
of staples which leave small holes in
the "skin," often puncture the bag
and, to some degree, limit the slight
shifting of the veneers under.: pressure which is desirable in obtaining a fully stressed piece. The r-f
spot-gluer mentioned above cyan be
used in place of the staples, as has
been previously described in'BLEC-

'

TRONICS'.

An even greater disadvantage in
the bag method is the necessity of
using an autoclave. Not only is
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the autoclave method slow, but also
In Fig. 10 is shown the r -f heat- a tougher problem, since it must be
it is inefficient and somewhat dan- ing box used to "cure" the skin free to flex. The best of those tried
gerous. Hence, even though the use wrapped as above. This is a heavy in these tests was a sheet flf
of r -f heating for thin pieces, such wood box in which the mandrel is lead which was preformed to the
as these aircraft "skins" represent, placed as shown. A rubber bag is shape of the mandrel by drawing.
is at first glance not too promising arranged so that after the lid of the Because of the preforming there
-on the theory that external heat box has been clamped shut the bag was no tendency for this sheet to
can penetrate thin sections quickly can be inflated, thereby providing crease or crack when pressure was
and hence "heating the inside" is the pressure required to press the applied. At the same time, it was
of no advantage-it turns out on veneers tightly against the mandrel soft enough to transmit the presfurther study that it may yet be and assure that they will be ade- sure almost equally and to preserve
to some degree the "fluid" pressure
found of advantage in this particu- quately bonded.
provided by the inflated bag. There
"flexhaving
The necessity of
lar case. A few experimental tests
was some question whether there
in
this
"fluid"
pressure
ible"
or
of the use of r-f in making fullwas
quite enough flex in the sharppreviously
has
been
kind
of
gluing
One
parts
have
been
made.
molded
method which yielded fairly good pointed out. The rubber bag ar- est part of the curvature and it is
rangement shown in Fig. 10 will felt that thinner lead sheet-probresults will be described.
The piece chosen for this test was provide this if a sufficiently flexible ably ate -in. thick-would be better.
Figures 11, 12, 13 and 14 show,
a small streamlined "blister" used top electrode is used. A number of
on a well-known bomber -trainer. different electrodes, both top and respectively, the mandrel in the
While this piece is of small size, it bottom, were tried. The first re- box, the wrapped skin in position
has a sharp double curvature and is quirement of these electrodes is on the mandrel, the upper electrode
otherwise typical of the sections that they be quite smooth and en- in place and the rubber bag arordinarily "molded" by the bag tirely free from irregularities, par- ranged ready for closing the box.
method. Since r-f heating applica- ticularly s m a 11 protuberances. After the box is closed and clamped
tions which look good under ideal- Since the spacing between elec- tightly, the bag is inflated, r-f
power applied to the electrodes
through connections brought out
the sides of the box, and the assembly left to "cook" for about 3 minutes. The "blister", removed from
the box after this "cooking" cycle,
is shown in Fig. 15.
With the arrangement shown
here pressures of 45 to 50 lb were
used. This is probably near the
minimum. Larger pieces of heavier veneer would undoubtedly require more. To obtain such pressures on fairly large pieces will require retaining structures of great
strength comparable, in fact, to the
autoclaves now used. However, all
the difficulties attendant on the use
of steam or hot water, including
particularly the deterioration of the
FIG. 15-Molded "blister" piece made as described in the text and "cured" by
rubber bags, will be eliminated.
by
"autoclave"
minutes
30
compared
to
as
in
minutes
3
use of r -f heating
Time cycles can be greatly reduced.
method
The small "blister" mentioned
ized conditions in the laboratory trodes is only 116 in., the slightest above required 3 minutes for setoften come to grief when moved to roughness will result in flashover. ting, as against something like 30
Attempts to form copper screen minutes in an autoclave. Bigger
the factory, an attempt was made
copper sheet over the mandrel pieces can be done in the same
or
conto reproduce factory operating
a
bottom electrode came to grief. short time if the necessary power
as
was
mandrel
A
regular
ditions.
used and the layers of veneer were The final and quite satisfactory so- can be justified. At the present
fitted or "wrapped" on this man- lution was to "metallize" the man- time the repair of mandrels spoiled
drel by one of the regular girl op- drel by spraying a layer of alum- by water soakage is a big item of
inum on it with a spray gun. A expense. Bags are also an expenerators.
in. deep- sive item, the average life at presThree layers of 1/48 -in. veneer thick layer-nearly
were "wrapped" on the mandrel us- was put on carefully, after which it ent being not more than one huning the r -f spot -gluer previously was sanded to a mirror-like finish. dred cycles. Both these expenses
mentioned. Figure 9 shows the po- This worked admirably and is, no would be greatly reduced; in fact,
sition of the spot -glued points on doubt, the best answer for the bot- bags and mandrels should last in (Continued on page 391)
tom electrode. The top electrode is
the several layers of veneer.
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Electronic Timer for
MICROSECOND INTERVALS
A capacitor is charged for the exact duration of the interval, and the capacitor voltage
then measured with a vtvm calibrated to read from 0 to 140 microseconds with an accuracy better than ±2 microseconds. Uses include measuring propagation velocities, reaction rates, time lags of relays, and projectile velocities. Calibrating methods are given
a velocity is to be
measured, as in acoustic or

WHENEVER

ballistic studies-whenever a mechanical, electrical, or chemical reaction time is to be determined, as
in studying explosives or measuring the time-lags to be found in
a multitude of electronic circuitsan instrument which measures the
length of the time interval between
two events may be the ideal measuring device.
Like many other devices for the
measurement of some specific physical quantity, such instruments
have been in existence in the laboratory for some time past. However, it often takes an additional
step of consideration and design to
make a rugged engineering instrument, constructable of commercially available parts, out of such a
laboratory set-up.
Just such a step was required
in the case of the time -interval
meter to be described. It is designed to measure time intervals
in the region of 0 to 140 microseconds, with an accuracy of tz2

Off pulse
o

Input 2

Input
O

On

108

1

pu/se

By PAUL B. WEISZ
Bartel Research Foundation
The Franklin Institute
Swarthmore, Pa.

microseconds or better. It can be
built with a longer time -scale reading up to several milliseconds, if
desired, and with some precautions
even shorter times can be measured.
Operating Principles

The block diagram in Fig. 1 illustrates the operating principles. The
two electrical impulses representing the beginning and the end of
the time interval to be measured

are each fed to a control tube. When
control tube VT, receives the on
pulse, it causes tube VT, to pass
current and begin charging capacitor C. When control tube VT,
receives the off pulse, it causes VT,
to block. Thus, capacitor C is
charged to a value depending on
the time interval over which current passes into it. A vacuum -tube
voltmeter reads this voltage, and
can be calibrated directly in units
of time.

Circuits for the measurement of
time intervals have always been
based on the effect of a certain
amount of electrical charge Q
transported over the length of the
time interval. Either this charge
Q is used to produce a proportional
deflection on a ballistic galvanomDesign Problems
eter, or charge a capacitance C to
There are three basic design
a potential V = Q/C, which then is
problems which accompany the use
measured. Such instruments have
of the charging capacitor method :
been described"." for full-scale
1. Leakage of charge from or
ranges of a fraction of a second
onto the capacitor before, after, or
down to 10 milliseconds. In the
during operation of the currentpresent case, the capacitor chargcontrolling tube must be elimiing method has been adopted, which
nated. This imposes requirements
eliminates the use of a sensitive
on the leakage resistance of the
galvanometer.
charging capacitor and the general
insulation used in construction, on
the output impedance of the current -controlling tube, and on the
input impedance of the vacuum Control Tube
tube voltmeter tube.
VT2
2. In attempting to design a suitVacuumable switching circuit, it is found
Tube
that most circuit arrangements
VT4
Voltmeter
which suggest themselves have the
VT,
undesirable feature that various
Control Tube
cathodes
have different potentials
VT,
with respect to ground, as in direct coupled d -c amplifiers.
3. When extending the range of
measurements down to time interFIG. 1-Block diagram of timing circuit
vals as small as is the case here,
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FIG. 2-Complete circuit diagram of high-speed electronic timer

care must be taken that the switching mechanism does not introduce
time lags. This eliminates all circuit designs in which the two input
circuits have time constants which
are large compared to the time
intervals to be measured.
Circuit Design

Considering all these points, the
circuit design shown in Fig. 2 was
finally selected. The control tubes
are type 2051 gas tetrodes. There
is no appreciable delay in the firing
action of such tubes, as the ionization time is less than one microsecond.

In principle, when the type 9001

current-controlling tube (VT.) is
at rest it has zero control -grid

voltage and negative screen -grid
voltage (with respect to cathode),
resulting in zerp plate current. The
on pulse is responsible for immediate application of a positive voltage
pulse to the screen grid of this
tube, causing it to pass plate current. This positive pulse is made
to last for a time longer than the
time interval to be measured.
The off pulse, arriving while the
ELECTRONICS- April 1944

screen grid of VT. is still positive, nomenon to be measured. An incauses immediate application of a put pulse fires its gas tube, which
negative pulse to the control grid of transmits a negative voltage pulse
this tube, thus cutting off its plate through capacitive coupling to the
The negative voltage following tube. The gas tubes recurrent.
pulse on the control grid will last main conducting once they have
a longer time than the positive been fired, until their plate voltage
screen -grid voltage swing, so that is removed momentarily by operatthe control grid of VT. does not ing a push-button switch. Neon
return to zero bias until the screen bulbs N, and N. glow to indicate
grid has first returned to its at - that the associated gas tubes have
rest negative potential. Plate cur- been fired.
The polarity of the negative
rent therefore stays at zero after
from VT, (produced by the
pulse
an off pulse.
is reversed by VT thus
pulse)
on
the
including
action,
entire
The
resulting plate -current pulse, is producing a positive pulse that is
shown in Fig. 3, which constitutes applied to the screen grid of VT..
oscillograms of the various poten- The duration of this positive pulse
depends on the time constant of
tial and plate current variations.
The on and off pulses must be R,C, or R.C. whichever is smaller.
of positive polarity at the input Here R.C. governs, and the pulse
with respect to ground. They may stays positive for a duration of
If no
be capacitively coupled to the input, approximately 0.005 sec.
stay
would
VT.
arrived,
or direct coupled if more conveni- other pulse
Howinterval.
this
for
conducting
ent and not disturbing to the d -c
grid voltages on the input tube. Gas ever, the negative pulse produced
tetrodes are preferable to gas tri- by VT, upon arrival of the off pulse
odes, in order to have a minimum is applied to the grid of VT. and
of capacitive coupling from grid immediately cuts off its plate curto plate and to avoid errors due to rent. This pulse on the grid will
surges or pulses following the phe- decay with a time constant deter .
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tube used in the electronic timer
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mined by R,C,, which is 0.05 sec
(ten times longer than for the
screen -grid pulse). In this way
VT, cannot conduct current at any
time after the event to be measured has occurred.
Leakage Resistance Problems

Capacitor C in Fig. 2 is charged
by the plate current of VT, during
the pulse interval. The leakage
problem arises here. Conditions
can be considered practical and
stable if, over a period of t = 5
seconds, there is no more than 2
percent change of voltage across
capacitor C. The minimum allowable leakage shunt resistance R,
in ohms is determined as follows

The vacuum -tube voltmeter must
have an input impedance that is
large compared to R. (larger than
2.5 X 10° ohms for a 0.1-µf charging capacitor). The type 38 tube
is known to have good grid impedance characteristics if used properly. Since the input impedance
is determined by the grid current,

the tube must be operated at a
small cathode current. This current is about 0.4 ma in the circuit
shown, and is obtained with a
plate voltage of about 20 volts
and a grid bias of about -4 volts.
To avoid surface leakage over
the bulb of the tube (VT, in Fig. 2)
under conditions of high humidity,
the top of the tube can be dipped
in a molten nonhygroscopic wax.
Another good precaution is painting the rest of the glass envelope
with colloidal graphite (Aquadag) ;
when connected electrically to the
"cold" end of capacitor C, this
serves as an electrostatic shield, as
a guard ring for leakage and as a
light shield. (Illumination often produces a grid current due to photoelectric liberation of electrons on
the grid electrode.)
Leakage from the plate lead of
VT, is also important. This was
formerly a major problem from the
point of view of using commercially available material, since ordinary receiving tubes with plate

connections through the glass envelope were not available. Some
transmitting and power tubes have
this feature but do not cut off
sufficiently to eliminate internal
electron current. In the laboratory
it was sufficient to use a tube like.
the 1B4 -P after removing the
Bakelite base and filling the glass
cavity with wax. Now, special uhf
tubes having electrodes passing directly through glass and good cutoff characteristics, such as the type
9001, have solved this leakage problem. Polystyrene sockets for these
tubes are also on the market. The
sketch in Fig. 4 summarizes construction details of that part of
the circuit.
Operation and Calibrat:on

Operation of the instrument is
simple. Push-button switch S, is
pushed to break the discharge current through VT, and VT, if they
were previously fired. Neon bulbs
N, and Na must now be dark.
Key S, is next closed to discharge
capacitor C, and the output meter
is adjusted to zero by means of the
rheostat. The apparatus is now
ready for the measurement. After
the on and off pulses arrive, the
meter is read.
Before each measurement, capacitor C must be fully discharged.
This is accomplished by a key ar-

`.-Light-proof shie/d,
Polystyrene socket
no socket)

Spring

(or

:

1

-dE

É.
R.

1t

=

=

t/12°C

nit=

5
0.02.,

C

According to this formula, a 1-µf
capacitor should have a leakage resistance above 250 megohms; a
0.1-µf capacitor should be above
2500 megohms, and so forth. Such
capacitors are now obtainable. For
capacitances larger than 0.1-µf,
Cornell-Dubilier Dykanol capacitors
were used successfully, and below
this size their type 86 mica units
were likewise satisfactory. The
calculated leakage resistance of
course combines the leakage in all
other parts of the circuit.
110

Capacitor
discharge

250/C

key

9001

W

Non -hygroscopic wax

Painted with colloidal graphite
4-Mechanical arrangement used in the vacuum -tube
voltmeter circuit to eliminate leakage and photoelectric effects
FIG.
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ranged as in Fig. 4, so that no
additional dielectric problem is
created.
To provide greater sensitivity,
the output meter circuit is balanced
using a 0.1 -ma instrument. It is
most convenient to use a dry cell
as the source for the balancing
potential, since the drain is only
a fraction of a milliampere. Voltage drop due to aging over as long
as a year or more is immaterial
since balancing current can be adjusted with the 5000 -ohm rheostat.
For calibration of the instrument, a source for the production
of two transients (pulses) with
variable and known time spacing
is required. If so desired, such a
calibrating circuit can be incorporated in the apparatus, to provide
a permanent means of re -checking.
If a source of transient pairs is
available, but the time spacing
unknown, the calibration can still
be made with the aid of a cathoderay oscilloscope having a variable
and known sweep frequency. The
procedure is obvious if the transient pairs are periodically recurrent. If they are nonperiodic,
begin with a low sweep frequency

thereby calibrating the instrument. Tests 1 and 2 determine
wo voltage values, V, and V2, whose difference constitutes
the actual voltage on the screen grid during operation. In
est 3 this difference voltage is applied artificially and the
resultant charging current is measured. From this value the
corresponding time value can be computed

and increase it. During this process, the linear spacing of the. pulses
on the screen becomes greater,
until the sweep frequency is
reached at which the two individual pulses occur at exactly the
same place on the screen during
two successive sweeps; this frequency then determines their time
spac ing.
A typical calibration curve obtained for the circuit of Fig. 2
is shown in Fig. 5.
Alternative Calibration Procedure

.

-

+60v

Meter Scale Readings

5-Calibration curve for the electronic timing
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A design variation which shows
great promise is shown in Fig. 6.
It makes full use of the pentode

principle of independence of plate
current I, and plate voltage E,,
when the plate voltage is well above
the applied screen voltage. If this
constant plate current is known
for the screen -grid voltage corresponding to the maximum amplitude of the screen-grid pulse when
the circuit is operated in the same
way as above, the voltage to which
capacitor C charges for any time
interval of measurement can be
found with good accuracy. If this
is known, a simple calibration of

the plate current meter reading
and grid voltage (capacitor voltage) on the vacuum -tube voltmeter
tube fixes the calibration of the
instrument. Although the screengrid pulse is a transient, the assumption of a constant screen voltage is justified, since the transient's recovery (t = R,C, = 10
milliseconds) is very large compared to the duration of the measurement (0 to 0.15 millisecond).
In Fig. 6 is shown the procedure
for finding the effective maximum
amplitude of the screen -grid pulse
V from two tests, and subsequently
finding the constant plate current
1, when voltage V is actually applied to the screen grid in the
form of a battery (test 3). With
this current found, the voltage to
which the capacitor charges as a
result of a measured pulse interval t is E, = T,t/C, where values
are in volts, amperes, seconds and
farads respectively. By calibrating
the output meter reading in terms
of a variable applied and known
voltage on the grid of the vacuum tube voltmeter, the calibration giving output meter reading in terms
of time t is directly obtained.

Production of Transient Pairs

Circuits for the production of
transient pairs, with variable and
known time spacing between the
individual pulses of the pair, are
easily constructed. The time it
takes for a known capacitance C.
to charge from an initial voltage
E to a known voltage E. by application of a known voltage E,
through a known resistance R is
found to be

t= RC. log FE°-Ell
L E2 - E,
The circuits shown in Fig. 7 are
based on this principle. Figure 7A
uses a gas discharge tube of known
flashing potential E2. The initial
voltage, before operating the mercury -pool key, is E. = 0 volts.
When the key is pressed, a known
voltage E, is applied. With three
different capacitances C and a variable resistance, three ranges are
obtained for the time of delay between pulse 1 and pulse 2, the latter
of which will occur as a result of
the delayed ignition of the discharge tube.
The voltage regulator tube
VR105/30 can be used as a discharge tube. Its flashing potential
is accurately reproducible, and was
found to be E. = 138 volts ± 1
percent for four different tubes
tried. Such cold-cathode gas discharge tubes introduce an intrinsic
time lag which has to be taken into
account. Under normal conditions,
this time lag would, in fact, be
random and unpredictable, rendering the tubes worthless for this

purpose. However, sufficient illumination from a steady source of
light produces sufficient photo ionization in the tube to eliminate all
randomness, and simply yields a
consistent time lag which, for the
VR105/30, was found to be approximately t, = 2.5 x 10-` sec
for 4 different tubes. Thus, the
actual time lag between the two
pulses of a pair is determined with
Eq. (1), taking into account the
additional intrinsic lag t.:

it were not for the relatively large
grid-cathode capacitance it could be
taken off as a positive pulse on the
cathode side without the need of
an additional inverter stage.
The principle of operation of the
circuit in Fig. 7B is the same as in
the case of Fig. 7A, although it

may not be immediately obvious.
In analogy with the circuit in Fig.
7A, operation of switch S should
apply a known voltage E, to the
delay network between a and b.
Actually this does happen, the voltEo
trat = t -I- t. = RC. log
age being between a' and b' and
Ex-E,J
capacitively applied over CL. This
2.5 X 10-5 sec.
does not introduce an error as long
The source of light is made a
permanent part of the apparatus, as C,L is much greater than C. In
in the form of a 25 -watt light bulb this way, the necessary negative
bias can be applied to the grid of
mounted so as to irradiate the
the
tube through Re which, in order
VR105/30 through its top.
to introduce no error, must merely
Figure 7B shows a more elaborate variation of the same prin- be large compared to R. Equation
(1) will now apply accurately withciple. A gas-tetrode (2051) is used
out
additional time lag, but noting
in place of the cold -cathode disthat
in this case E. is not zero but
charge tube. This has two advanequal
to the permanent negative
tages: (1) The intrinsic lag of the
bias
(-45
volts). The voltage
gas tetrode (or triode) is negligisources
were
drawn as batteries
ble; (2) The inter -electrode capamerely
for
the
sake of simplicity;
citance (grid to plate) is very small.
a -c operation is naturally possible,
The arrangement in Fig. 7B is of
great advantage for very short and can be carried out in the custime intervals, since there would tomary ways.
otherwise be danger of inducing
a non -delayed pulse in the output
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COLD
TESTS
Tests of clothing at 60 deg below
zero are made by the U. S. Army
Quartermaster Corps, using thermocouples placed at the heart, kidney, back, abdomen, thighs and big
toes of soldier volunteers

A harness holds thermocouple junctions in contact with the
flesh at eight points on the soldier's body. A cable connects
the couples to an electronic potentiometer which records
body temperatures during various activities in arctic dress

Not a mummy, but a soldier in a sleeping bag undergoing a
temperature test at 60 deg below zero to determine the reaction of the body to extreme cold while relaxed. Such tests, conducted by the U. S. Army QMC, should have an effect upon

commodity standards after the war
ELECTRONICS
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Use of this electronic potentiometer, a product of Brown Instrument Co., has speeded up the recording of the temperature
readings over a manually -operated instrument formerly used.
A complete record of the eight readings for each man now
requires about 30 seconds
113
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Photoelectric INDUSTRIAL
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Fig. l-Current-illumination characteristics of typical phototube

industrial engineers and
plant superintendents have
been afraid of photoelectric equipment and have regarded it as delicate gear that must be carefully
handled. This is, today, an erroneous idea. Photoelectric equipment
is now constructed to meet the
same rigid requirements as other
well -constructed industrial control
equipment.
The art of manufacturing electronic tubes has progressed to such
a point that they are sturdy and
long-lived. Similarly, maintenance
of photoelectric equipment presents
no greater problem than that of
other industrial controls. In many
cases, maintenance is less on photoelectric equipment than on other
type controls used for the same
purpose.
Photoelectric controls can be applied without special knowledge of
electronics. Familiarity with amplifiers, control circuits and tube
theory is not necessary. One must
know only what the equipment will
dd and how it can be used.
For photoelectric control, light
is used as the controlling medium
rather than mechanical or electrical contacts.
Operations where
friction cannot be tolerated (or
MANY
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electrons from a light-sensitive
cathode surface.
Photoconductive and photovoltaic cells are quite rugged in construction and have relatively high
current output. This sometimes
makes possible the direct operation
of meters, relays or other current
operated devices. An amplifier can
be used with any one of the three
types of light-sensitive devices,
however, and the photoemissive
type is often selected since its output is so readily amplified.

where mechanical contact cannot

be made) are readily and conven-

iently controlled with simple photoelectric apparatus.
Types of Devices

In general, control by means of
light is accomplished by three basic
types of photoelectric devices: (1)
Photoconductive cells, in which the
resistance of a semi -conducting
solid substance to electric -current
flow is reduced by light radiation.
(2) Photovoltaic cells, in which
light energy produces a difference
in potential across two substances
that are in close contact. Sometimes the photovoltaic cell is called
a barrier -layer cell. (3) Photo emissive cells, or tubes, whose
action is produced by emission of

Photoemissive devices called
phototubes are probably the most
widely used. They contain two
elements, a cathode and an anode,
sealed in a glass tube. The cathode
is semi -cylindrical in shape and consists of some base metal (such as
silver) coated with caesium oxide,
which is sensitive to light. The
anode generally consists of a
straight wire electrode mounted
along the axis of the cathode.
Light falling upon the cathode results in emission of electrons from
the light-sensitive surface. The
released electrons are drawn to
the anode by virtue of an external
voltage applied between the anode
and cathode.
Selection of cathode material determines the spectral response of
the phototube. Pure sodium, tungsten-on -nickel, thorium -on -nickel or
titanium-on -nickel cathodes are
particularly sensitive to ultraviolet
radiation. A thin layer of caesium
deposited on a layer of caesium
oxide (formed on a silver surface)
is sensitive to visible and infrared

TYPICAL APPLICATIONS
Paper mill break indicator

Counting units on production line
Automatic weighing
Safety Control of machinery, furnaces
Cellophane bag machine controls
Concentration and color control
Stopping of mechanical devices
Weld comparers
Liquid level control
Plant protection
Initiation of flying shears in steel mills
Tin reflow regulators
Door opening and closing initiation

April 1944
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CONTROLS
Rugged construction has taken the elec-

tronic equipment out of the experimental stage and made it an important industrial tool. The principles of operation of gas and vacuum-type phototubes
and the use of accessories are described

By HAROLD J. HAGUE

Electronic Engineer
Westinghouse Electric and Manufacturing Co.
East Pittsburgh, Pa.

Photoelectric unit of the type commonly
employed for counting boxes or packages on a conveyor

of the photo -emitted electrons Is

An explosion -proof case for special applications encloses this control unit

rays and is a very satisfactory
type of cathode. It is particularly
useful where Mazda lamps are employed as light sources.
Optical filters and phototubes
may be combined to alter the color sensitivity response of the photo tube. If a green filter is used with
the Westinghouse type WL -770
phototube, for example, the response is almost identical to that
of the human eye.
Phototubes can be divided into
two classes, namely, gas and
vacuum.
The two designs are
ELECTRONICS
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identical as to structure. A high
vacuum is employed in the vacuum
type and an inert gas such as argon,
neon or helium (at very low pressure) is used in the gas-filled type.
Gas Tubes

Gas -filled phototubes are much
more sensitive than vacuum -type
tubes. The greater effective response is obtained through gas amplification and secondary emission.
Electrons emitted by action of Iight
rays on the cathode are drawn to
the positive anode. High velocity

sufficient to knock out additional
electrons from the gas atoms with
which they collide. Gas atoms are
thus split into positive ions and
free electrons.
The free electrons are drawn to
the positive anode and the positive
ions migrate toward the negative
cathode. The positive ions surround this element of the photo tube and exert such force that additional electrons are emitted which
combine with the original photoelectric current. These two factors produce additional photoelectric
current that may be several times
the value of primary electron cur-

rent.
Phototubes are not particularly
sensitive to temperature changes.
However, the maximum operating
temperature for most commercial
phototubes should not exceed 50
deg. C (122 deg F) . The temperature referred to is that which comes
in contact with the bulb, or the
ambient temperature. If the photo tube is operated above recommended temperature, sensitivity
may decrease.
High operating
temperature also decreases life of

April 1944
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Fig. 2-Inexpensive light relay for indoor applications where
low sensitivity is permissible

the tube due to evaporation of volatile material on the cathode.
Under ideal operating conditions
(normal temperature, proper voltage on the anode and sufficient light
on the cathode) the output of ordinary gas or vacuum phototubes
does not exceed 100 microamperes
per lumen of light. The curves of
Fig. 1 show how current flow in
phototubes is affected by illumination intensities. It is usually necessary to amplify this small current
if phototubes are to be of practical value. The device that amplifies the small currents of a
phototube is called a light relay,
or photoelectric relay.
Relays

Photoelectric relays are available
in a number of different designs.
When used to supply initiating action to open and close doors (or for
operation where maximum sensitivity is not required and distance
from the light source does not exceed, say, 20 feet), a light relay
such as shown in Fig. 2 may be
used. Such an arrangement consists of a phototube, a thyratron
tube, a transformer (to supply
proper filament and anode voltages) and miscellaneous small capacitors and resistors.
Thyratron characteristics are
such that when the negative grid
potential (relative to cathode) exceeds the critical breakdown voltage' (for corresponding anode voltage), the tube does not become
ionized and no current is conducted
through the tube. When the grid
potential becomes more positive
than the critical grid voltage, the
tube breaks down and conducts
current. In the photoelectric relay
116

a

Fig. 3-Schematic circuit of a phototube and thyratron as used
to form a simple photoelectric relay

shown in Fig. 2, a negative voltage
(relative to cathode) is applied to
the grid of the thyratron tube.
When the phototube is illuminated,

this negative thyratron potential
is balanced out as a result of current flow through the phototube and
the thyratron conducts current.
As shown in the diagram of Fig.
3, the coil of a relay is connected
in series with the anode of the
thyratron tube. When the coil is
energized, the relay contacts operate a counter or other suitable
control.
Many installations require a
photoelectric relay that responds
to exceedingly small changes in
illumination and provides maximum speed of response. In such
applications, an amplifier is placed
between the phototube and the
thyratron tube. The amplifier magnifies the small current impulses
that are generated by action of
light on the cathode of the photo tube. Figure 4 shows a photoelectric relay that utilizes a single
stage resistance -coupled amplifier.
The phototube is on the left, the
amplifier tube is in the center and
the thyratron is on the extreme

Fig. 4 In this unit the phototube feeds
into a single -stage amplifier which, in turn,

controls the thyratron under the shield at
the right

lators control the cutting of rolls
of paper. Aligned to plus or minus
te -in. accuracy, they control the
cutting along one edge of the roll.
This edge control assures cutting
the paper into sheets of the right
size to conform to some definite
right.
pattern on the wrapper itself. The
Register Control
pattern is often made an integral
Photoelectric relays designed for part of the design of the wrapper.
maximum sensitivity and speed of In other cases, the design (freresponse are used in installations quently a small rectangular spot
where the distance between light ixg in.) is placed on one edge of
source and phototube is about forty the paperstrip. Register regulatfeet or more. Many are also used ors have made paper speeds up to
for register regulator applications. 3,000 ft per minute possible.
When light source and phototube
Register regulators are found in
many industries where consumer are over 40 -feet or so apart it is
products (such as cigarettes and difficult to obtain sufficient illucandy bars) are wrapped auto- mination on the phototube to opermatically by machine. Such regu- ate the photoelectric relay. In
April
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such cases, it is rarely practical
to increase the sensitivity of the
photoelectric relay since extraneous light (such as that reflected
from light-colored objects, windows
and people's clothing) is apt to
Filters
cause false operations.
used to provide an invisible light
beam sometimes help and sometimes merely accentuate the difficulties. A phototube housing having
infrared filters is shown in Fig. 5.
Interrupted Beam
A photoelectric relay, responsive
only to a rapidly pulsating light,

has been designed for applications
where distance between light
source and phototube is between 40
and 225 feet. Constant illumination has no effect on the unit, thus,
false operation cannot result from
light reflections. Pulsating light is
obtained by interrupting the light
beam with a motor -driven slotted
disc that produces five hundred and
forty interruptions per second.
Figure 6 shows a light source suitable for outdoor pulsating -light
installations.
The phototube is not always located near the photoelectric relay.
In some applications, space limitations or appearance make it
desirable to place the photoelectric
relay and the phototube forming
part of this unit in different places.
The phototube can be mounted in a
separate housing and can be connected to the relay by means of a
cable. Any convenient position and
location (where mechanical vibration is not excessive) can be chosen
for the housing so long as it can be
rigidly mounted to insure constant
alignment with the light beam.
Under normal conditions, the cable
connecting phototube and relay
rarely exceeds ten feet. Increased
capacitive reactance in longer
cables will influence sensitivity of
the relay.
In the majority of photoelectric
applications, a special light source

is required for successful operation.
Light Sources

Normally, a source includes: (1)
A small lamp that usually operates
on a potential of six to eight volts.
(2) A transformer to supply cor-

rect filament voltage to the lamp.
The transformer is generally an
integral part of the light source. It
can also be a separate winding on
the main control transformer in
the photoelectric relay. (3) A lens
assembly to concentrate the light
beam. (4) A light -source housing,
usually of cast metal and constructed to facilitate lamp inspection and mounting-position adjustment.
In some instances it is desirable
to have the light source and photo tube housing built as one integral
part. Such a combination is called
a "scanner." Figure 7 shows a
scanner that is often used on register regulator applications. This
scanner has a single tube amplifier
circuit built in to insure maximum
sensitivity and speed of response.
Photoelectric relays, phototube
housings and light sources are
available with different enclosures
for all types of applications. They
can be used indoors, in damp outdoor locations, and even in explosive
atmospheres where exposed sparking contacts would be hazardous.

5-This phototube housing contains a
large lens and infrared filter

6-False operation due

to light from other
sources is eliminated by the use of this motor-driven
slotted disc to interrupt the light beam

Fig.
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Fig. 7-This combination of phototube and light source in one unit
is called a "scanner" and is useful for register -regulator applications
where light is reflected from printed moving register marks
I17
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EQUALIZER DESIGN
Attenuation and phase functions of frequency -transmission characteristics in circle diagrams, for determining performance and selecting circuit constants of "constant -resistance"
and other conventional types
of circle diagrams for
facilitating the solution of various problems in engineering is
well known.1. 2 A chart which may
be used in determining the.characteristics of a large number of electrical circuits used in audio and
THE USE

r -f systems is to be described.
The attenuation, phase and impedance functions of various corrective networks may be determined
directly from the chart by following the circular loci of constant A
and constant X. Here A is the
ratio of two resistances, while X
is the product of radian frequency
and an inherent time constant of
the circuit. As soon as particular
values of A and X are determined
from given specifications, the behavior for all other values of X or
A is read directly from the chart.
Examples showing both methods of

FIG.

f

(cps)
295

520
1,000
1,950
3,900

la-Equalizer
X

0.53
0.94
1.8
3.5
7.0

of

Example

MICHAEL J. DI TORO

of the resistances R and AR, and

the capacitance C, which satisfy
the specifications. Since the source
internal -resistance is to be 500
application will be considered.
ohms, it is possible to let R be this
Suppose it is desired to design a internal resistance, 500 ohms. For
simple low-pass network satisfying purposes of analysis, let the signal the following specifications:
source voltage be a sine wave of
(1) As the frequency increases, frequency f, represented by the
the attenuation introduced by the complex quantity E0. Let the outnetwork is to increase gradually put voltage be another complex
from zero to not more than 14 db, quantity E which differs from E.
while at the pivoting or "cross- in both magnitude and phase.
over" frequency of 1000 cps, the
Certain facts are evident on inattenuation should be 7 db.
spection of Fig. la. For d.c., or
(2) The network is to work from zero frequency, the ratio E/Eo = 1,
a signal source having 500 ohms in- or E and E. are equal both in magternal resistance.
nitude and phase. As the frequency
A circuit having these general increases and approaches infinity,
characteristics is shown in Fig. la, the reactance of the capacitance C
and in the fourth -quadrant group and the voltage across C approach
of circuits shown on the chart. The zero together. Hence, at infinite
problem is to determine the values frequency, E is again in phase with
Senior Radio Engineer
Ha,rltine Electronics Corp.,
Little Seek, N. Y.

1

Atten. Phase

(db)

Shi -F-1-

1.5

-27°
-37°
-42°

3.5
7.0
10.5
12.5

=36°

-25°

FIG. lc-Table of computed values of X
for corresponding selected frequencies
f, and readings of values for the attenuation and phase -shift functions taken
from the chart
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FIG.

lb-Simplified, partial duplication
of

of the design chart, for use in solution
the network of Fig. la
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E. and should be 14 db below E.,
or E/E. = 0.2. But E/E. = AR/
(R + AR) = A/(1 + A) = 0.2, or
A = 0.25. This determines AR to
X 500

=

125 ohms.

For intermediate frequencies, a
little consideration will show that
the voltage E lags E. and has a
magnitude somewhere in the range
between E = E. and E = 0.2 E..
Consider now the use of the chart
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WHICH Is THE SOLUTION

FOR THE

CIRCUITS SHonN TO THE

RIGHT.

in determining quantitatively the

manner in which the ratio E/E.
varies with frequency. Reference
is first made to Fig. lb, since it is
a simplified but partial duplication
of the portions of the circular loci
chart which pertain to the problem.
The end of the heavy arrow indicates the complex quantity E/E..
The magnitude of this ratio is equal
to the length of the arrow, while a

Y
A

ß!A

Dr

R

clockwise or counter -clockwise arrow rotation indicates a respective
phase -angle lag or lead of E relative to E.. As the frequency increases from zero to infinity, this

arrow starts from a horizontal
position where E/E. = 1, then rotates clockwise, decreasing in magnitude. The rotation indicates that
E lags in phase relative to E.. After
the arrow reaches a point of -42
119
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I

«....._..le

L=CR2= /45mh
-\.Q9 Q9 f-oR/A

X

500, or C

Complete Transmission Function

2,000
R--500

vti/w-

nSb

X 1000 X C
0.58 µf.
2zr

h.

If desired, the amplitude and
phase frequency -characteristics of
the network, for frequencies other
than 1000 cps, are easily determined. Following the procedure
outlined above, it is found, for example, that the attenuation is 3.5
db at X = 0.94, or f = X/2aCR =
0.94/2xs X 0.58 X 500

FIG. Id-Bridged-T network derived for
constant -resistance impedance -match at
both its input and output terminals, with
attenuation characteristics for the circuit of Fig. la

deg maximum lag, it continues in
reverse rotation, while decreasing
further in magnitude. At infinite
frequency, the arrow is again horizontal, where E and E. are again in
phase, and the length of the arrow
(the magnitude of E/E.) is 0.2.
As the frequency varies, the locus
of. E/E. is a circle. This is shown
in Fig. lb by the heavy circular
line, which is obtained from the
chart in the following manner:
It is recalled that a 14 db maximum attenuation is desired at infinite frequency. Thus, on the vertical -amplitude, linear, db scale, locate the circle of constant 14 db
attenuation. Follow this circle in a
counter - clockwise direction and
note the point where it intersects
the horizontal line. The circle of
constant value of A which also intersects this point is the circle for
which A = 0.25. This circle is the
desired locus of E/Eo.
The chart and Fig. lb also show
that, orthogonal to the circles of
constant A, are those of constant
relative frequency X. As indicated
in the fourth quadrant of the chart,
X = 2zrfCR, i.e., X is proportional
to the frequency, and equals unity
at the frequency where the magnitude of the reactance of capacitance
C is equal to R. It is now recalled
that, at 1000 cps, the specifications
require an attenuation of 7 db.
Figure lb and the chart show that
the circle of constant 7 db attenuation intersects the circle of constant A = 0.25 at the value of
X = 1.8. Hence, C is determined by
noting that X = 1.8 = 2irfCR =
120

=

520 cps,

and the phase angle is -37 deg.
Both the attenuation and phase
characteristics are tabulated in Fig.
lc. It should be noticed particularly that the chart gives a physical
picture of the way in which the
ratio E/E. varies with frequency.
The circuit chosen is the simplest
which will fulfill the specifications,
but it has the disadvantage of presenting to the 500 -ohm source an
impedance which is not solely resistive and which varies with f requency. If a constant resistive
impedance of 500 ohms is desired,
as one looks from the source into
the network, then the circuit may
be elaborated to the bridged -T type
shown on the chart and in Fig. ld.
This is one of a series of "constant
resistance" networks3 whose solution may be obtained using the
chart.
Phase -Shifting Network Example

Suppose a simple phase -shifting
circuit is to be designed using the
circuit shown in Fig. 2. At the
frequency of 1000 cps it is desired
to control the phase of E relative to
that of E. by the setting of the
variable resistance AR. The total
phase shift should not be less than
35 deg, and there should occur a
minimum change in the magnitude
of E as its phase is varied. The
problem now is to determine C and

d
u

a
C

a

E

a

E

-

6

i

`=

_ó

-

AR, R being given equal to 500
ohms.
Studying the chart, it is seen
that, inasmuch as the frequency is
now constant, the locus of E/Eo is
again circular but now follows the

circles of constant relative frequency X. It is desired to choose a
circle for some value of X such
that, as A varies, a maximum phase
shift occurs in E/Eo together with
a minimum change of magnitude.
By choosing the circle for which
X = 2, ,a phase shift of from -65
deg to -28 deg, or a difference of
37 deg, is obtainable with only
about a 0.6 db change in magnitude.
Hence X = 2 = 27rfCR = 2zß X 1000
X 500 X C, or C = 0.64 µf. The
value of A at -65 deg is zero, while
at -28 deg the value of A is 0.48.
Thus AR should vary from 0 to 0.48,
so the resistance AR of Fig. 2
should vary from zero to 0.48 x

= 240 ohms.
The table in Fig. 2 gives values
of phase shift vs. settings of AR.
Some attempt should be made to
solve this problem without the use
of the chart to appreciate its timesaving value in solving problems of
this type.
The use of the chart is not limited to examples of the types just
described. For example, it is possible to solve also for the magnitude
and phase of the input impedance
or admittance of the networks
shown in the first and fourth quadrants of the charts. Applications
to other circuit problems not given
here are also possible.
500
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A

AR
(Ohms)

0.48

240

-28°

0.33
0.18

165
90

0.09

45

.0

0

-37°
-46°
- 55°
-64°

Phase

Shift

FIG. 2-Phase-shifting network, for constant -amplitude phase -correction,
discussed in Example 2. Values of AR. adjusted for the desired condition,
are
given in the table
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Military Transmitter
in MASS PRODUCTION
Assembly system similar to those used in the pre-war manufacture of radio receivers is
successfully applied to the fabrication of the heavier, much more complicated BC -610-E.
Units pass through the steps pictured here in less than six hours

Phantom view of the SCR -299 communications truck and tra=ler. The transmitter seen in fcerward Fart

of

truck is the BC -610-E

By C. T. READ
Engineering Department
The HaliieraItere Company
Chicago, Ill.

IN THE

home -front battle of war
production, an outstanding victory has been won by the adaption
of mass -production technique to
the manufacture of heavy, yet complicated electronic equipment.
Everyone is familiar with the
success that automobile manufacturers have had in applying their
methods of fabrication to the airplane engine. Less well known has
been the successful use of mass production methods in the construction
of radio transmitters.
Apparatus which in pre-war days
was virtually custom-built by skilled
craftsmen is now being produced
on the assembly line. Not only
has production been speeded up,
but quality has been improved.
pictures,
accompanying
The
taken in the Clearing, Illinois plant
of the Hallicrafters Company,
where the pre-war model HT-4
transmitter is now being built in
large quantities for the armed
forces as the BC -610-E, illustrates
the major steps in assembly.
ELECTRONICS

-April

1944

1 Power -supply assembly starts here, on the main production line. This
chassis forms a base for the entire BC -610-E transmitter. Rectifier tube
sockets, filter chokes and capacitors are the first component parts to be
installed. A special wood table holds the chassis upside down for this step
121
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T. Signal Cor-, alspecor

General floor plan showing tie production -line scheme employed. Units assembled elsewhere, and components, are
delivered to the sub -assembly lines shown at the left and
right. Work progresses from the top of the diagram to the
bottom, with direct physical transfer from auxiliary to main
line facilitated by the adjacent position of these two lines

The power-supply section
5
the BC
picked up by means of an electric hoist

transmitter is
and placed on a
dolly which can be moved by hand the rest aii the way
down the assembly line. This photo slows the modulator
chassis, received from a sub-assembly line, being lowered
into place. Inter -connection cables are installed here
of

122

-610.1E

Power-control panel assembly starts here, on an auxiliary
2production
line. Parts are mounted
the
on
is completed

panel and wbring

The power-supply and modulator
6
plete mechanical inspection.

unit receives a comAll main support bolts are
tested with a special torque -measuring wrench. The bolts
holding the main power transformer, for example, must not
turn until a torque of 90 inch -pounds is applied

April
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Mass Production

(Continued from p. 122)

Shifted to the main production line. the assembled and
3
two side members
wired power -control panel is bolted

After the power -supply chassis and power -control panel
4
is turned over and placed in
are fastened together, the

and forms the front of the cabinet. The power -supply chassis
is lifted and lowered into place, forming the bottom

a jig. Then the main power transformer, weighing lilx lb.,
is lowered into position and bolted down

to

Back on the auxiliary production line, an exciter chassis
7
built as a complete unit at another Hallicralters' plant is

installed in the r -f section of the cabinet and a control panell
containing meters, band -switch and final amplifier tuning
control is placed in position
ELECTRONICS- April

1944

usait

The
8
socket

final amplifier tuning capacitor assembly and a
final amplifier tube are installed, and r -f
wiring is completed

for the

D

123

Military Transmitter in Mass Production

and auxiliary production lines now
9The Main
r section of the

corne together.
transmitter is placed on top of the
power supply end modulator section. Cables connecting the
units are placed and the two units are bolted together
-f

11

The transmitter is moved into an electrical testing room,
where large tubes and plug-in tuning units are inserted. A
dummy antenna is connected and the transmitter is keyed
and modulated on five successive test frequencies between
1,500 and 18.000 kc
124

1 O After' a

(Continued from page 123)

final mechanical inspection and the insertion

of small tubes and other accessories, the complete transmitter
is lifted off the main production line and placed in the
shock -mounting plate which is eventually secured to the floor
of the SCR -299 mobile communications truck

12

Finally, a top cover is installed and the transmitter
a thorough cleaning by means of compressed air.
It is then ready for Signal Corps inspection

Is given
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for the
operation of radio equipment
ever wide temperature ranges have
accentuated the problem of temperature compensation of tuned circuits.
One solution has been the development of the variable temperature coefficient ceramic capacitor to
the point where well -controlled
mass production is possible. This
has increased the use of ceramic
capacitors for temperature compensation. The extensive use of this
type of compensation has introduced an uncompensated error in
variable -frequency circuits which
appears at all frequencies except
the one for which the ceramic capacitor temperature coefficient is
MILITARY REQUIREMENTS

chosen.
Fixed vs Variable Frequency

In a fixed-frequency circuit, the
temperature coefficient of the ceramic padding capacitor across the
tank capacitor may be chosen so as
to compensate for the change in
capacitance of the tank capacitor
or the change in inductance of the
tank coil, subject to the present
limitations of temperature coefficients of ceramic capacitors and
the type of variation of tank capacitance and inductance with temperature.
In a variable-frequency circuit,
it is well known that lumped
changes in inductance or capacitance have varying effects over the
frequency band covered by the circuit. For example, consider a 20
to 40 -Mc capacitor -tuned circuit.
Assume a padding capacitor is
added which causes a frequency
change of 100 kc at 20 Mc. It can
be shown that this padding capacitor will cause a change of frequency of 800 kc at 40 Mc, a ratio
of 8:1, although the band coverage
is 2:1.
Let Af, be the change in frequency at frequency f, due to the
change in the lumped constants,
and let At, be the change in frequency at frequency f2, due to the
same change in the lumped constants. Then, it may be easily
shown that, in the following variable-frequency circuits where variable capacitance is used and
ELECTRONICS

-

TEMPERATURE
COMPENSATION
An analysis of an uncompensated temperature error
occurring in variable -frequency tank circuits employing ceramic capacitors for compensation
By HERBERT SHERMAN
Senior Engineer
Philadelphia Signai Corps Procurement District
Philadelphia, Pa.

(a) ' Lump capacitance is changed,
the change in frequency is
Afa

= Ofl f22/f12

(1)

(b) Lump inductance is changed,
the change in frequency is
(2)
'f2 = Afl f2/fl
Where variable inductance is
used and
(a) Lump inductance is changed,
the change in frequency is
Aft =

f23/fl'

Inductance vs Capacitance
Compensation

Let us now consider a capacitor tuned circuit, operating at frewhich is temperature
quency
compensated by a ceramic capacitor
having a specified temperature coefficient. Assume that a temperature change causes a change in the
fixed inductance of the circuit and
that the ceramic capacitor temperature coefficient has been chosen
so as to vary the lumped capacitance to compensate for this inductance change. At any other frequency f2, the frequency drift due
to these changes in the lumped
constants is

f

- AfL

(5)

where Af0 is the change in frequency at frequency f2 due to the
change in lumped capacitance as defined in Eq. (1), and AfL is the
change in frequency at frequency f2
due to the change in lumped inductance as defined in Eq. (2) (which
is of opposite sign to At, since
Af, was arranged to compensate
for Af,,). Substituting Eq. (1)
and (2) in (5),

- Afi f2/fl
( 2 - 1)

= Afi f23/h3

Aft = Af1
fl

(6)
(7)

It may be shown that the change
in frequency Af, at the frequency
due to a small change in lumped
inductance AL is given by

f

Afi = 2

oL

(8)

fl

Substituting Eq. (8) in (7),
Aft

(3)

(b) Lump capacitance is
changed, the change in frequency is
Oft = Af1 f2/f1
(4)

Aft = Af o

Aft

2

AL
a

f12

L

-

1

(9)

Equation (9) indicates that only
at a 'single frequency is it possible
to compensate for a change in
lumped inductance with a lumped
capacitance. At all other frequencies complete compensation is not
possible, and the resultant error
will become more serious as the
frequency of the circuit increases,
or as the percentage change in
lumped inductance increases, or as
the frequency changes from the corrected frequency. Thus, a circuit
which has been capacitance compensated at 500 kc for a 0.1 percent
change in inductance will have a
frequency error of 0.15 percent

at 1000 kc.

The above discussion does not
take into account the error due to
the dependence of the temperature
coefficient of a variable capacitor on
the degree of mesh of plates.
The necessity for compensating
inductance changes by equivalent
inductance changes rather than by
capacitance changes has been indicated in an article by Mr. E. O.
Thompson entitled "Temperature
Compensated Wavemeter Coil," appearing in ELECTRONICS, Sept. 1943,
page 148. This article discussed
the temperature compensation of
frequency-measuring equipment.
125
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Feedback Amplifier for
Practical application of feedback for impedance compensation in
amplifier design gives
wide -band performance with small sacrifice of other characteristics.
Both electrostatic
and electrodynamic deflection applications are covered.
IN

COMMON with all vacuum-tube
amplifiers, an amplifier which is
designed for electrodynamic deflection of a cathode-ray tube must be
capable of maintaining a constant
output potential with a constant
input over a desired frequency
range, in the presence of any stray
capacitive loading which may be
present in the output circuit.
Often this problem is intensified
in the case of cathode-ray tube deflection amplifiers, because of the
relatively high output potential
which is demanded for full-scale
deflection of the cathode-ray tube,
and the wide frequency range over
which they usually are required
to operate. In many cases, also,
the amplifier must be physically
detached from the enclosure which
mounts the cathode-ray tube. This
type of design introduces additional load-circuit capacitance from
the connecting cables and the
cable -connection fittings.

*Formerly with
Taylor Model
Basin, Washington, D.David
C., now at Naval
Training School (Pre -Radar),
Bowdoin
College, Brunswick, Maine.

FIG.

125

effects of stray capacitances at high
By G. ROBERT MEZGER*

frequencies.

Limitations Due to Plate Loading

In conventional circuits the interelectrode capacitances between
the deflecting electrodes and other
electrodes of. the cathode-ray tube,
and other circuit capacitances, can
present a load to the deflecting
amplifier which is of the same order
of magnitude as the plate -load
resistor at frequencies as low as
one-half megacycle per second. Variations of plate -circuit impedance
of appreciable magnitude, therefore, can readily assume proportions
which are of sufficient importance
to be the determining factor in

establishing amplifier performance.
Methods for controlling the undesirable effects of load -circuit capacitance usually include the reduction of the output impedance of
the amplifier by the use of low
values of plate -load resistors and
the use of small amounts of inductance in the plate -circuit network
to compensate for the shunting

l-General feedback amplifier circuit

Reduction of the plate -load resistor is a powerful method for
attacking this problem, but it has
the disadvantages of simultaneously increasing the plate dissipation of the output tubes of the
amplifier, increasing the load on
the power -supply equipment, and
reducing the gain of the stage. The
addition of inductance to the platecircuit network of the amplifier
makes it difficult to predict the
performance of the amplifier under
the effect of transients which may
have high -frequency components.
A knowledge of the transient per-

formance of an oscilloscope amplifier is especially important, for the
signals which are supplied to the
input circuit of such an amplifier

are usually of an unknown nature.
At least in the case of the simpler
plate-circuit networks which employ inductive compensation, reduction of the inductance to the value
where overshoot of a square-wave

FIG. 2-Equivalent circuit for the determination of the effect
of
feedback upon r',,,
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C -R Oscilloscopes
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3

A AAAAA

R3

R1

FIG. 3-Equivalent circuit for the amplifier of Fig.

test signal is not present requires
such a small value of inductance
as to make its effect questionable.
It would appear, therefore, that
some method for reduction of the
output impedance, which would not
sacrifice load -circuit impedance and
thereby transfer the power dissipation of the circuit to the plate
of the vacuum tube, would prove
of value. In special cases, where
wide frequency -range is of prime
importance, cathode -followers have
been employed for the deflection of
cathode-ray tubes. The low limit
on the output potential available
from the cathode -follower, however, has precluded its general
adoption for such purposes.
Negative Feedback Method

Another method for reduction of
the impedance level of the output
circuit of a vacuum -tube amplifier
is available in the effective reduction of internal plate resistance of
a vacuum tube which is obtained
through the use of negative voltage feedback. Because the internal
plate resistance of a vacuum -tube
amplifier is connected in shunt with
the external load, reduction of this
resistance will effect a reduction of
the overall impedance level of the
output circuit.
It has been shown" that the
internal plate resistance r, of a
vacuum -tube amplifier changes
under the influence of negative
voltage feedback to a new value
r',, which new value is lower than
the internal plate resistance without feedback, and which is related
to that value by the expression
ELECTRON ICS

-
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R

feedback network. This new value
of internal plate resistance changes
the output impedance level Z', of
an amplifier with negative feedback
from its value without feedback to
a lower value which is given by
r,RL

r,ß-(1-µß)RL

(2 )

RL is the resistance of the
entire plate -circuit load network.
The reduction of impedance level
of the output circuit of a vacuumtube amplifier by the use of negative voltage feedback can be greater
than 90 percent of the value without feedback. This fact is further
developed in the Appendix. Such
a method, therefore, is of particular interest in the case of cathodedeflection -amplifiers,
tube
ray
where the high deflection potentials
required often demand the use of
expensive transmitting tubes and
large power dissipations to obtain

where

full-scale deflection.
General Feedback Amplifier Circuit

A general circuit' useful in deflection -amplifiers, and which conveniently includes negative voltage
feedback, is shown in Fig. 1. Interconnection of the plates of V,
and V, provides a simple feedback
network which is reliable over the
widest possible range of frequencies the amplifier may be required
to pass.
In the amplifier of Fig. 1, the
effects of negative voltage feedback

A
r

2

FIG. 4- -Simplified form of the circuit of Fig.

1

(1)
r', = r,/(1-4)
where p, is the voltage -amplification
factor of the vacuum tube and ß
is the transmission factor of the

Z0

j

3

in reducing plate -circuit impedance
level are found not only in the output stage, whose grid and plate
circuits are enclosed by the feedback network, but also in the plate
circuit of the first stage. This
permits both the first and second
stages to operate with a high value
plate -load resistor, while the impedance level, and therefore the
effects of stray shunt capacitances,
are kept at a practical minimum.
The reduction of the plate -circuit
impedance level of the first stage
may be shown by application of
the principles of Thevenin's theorem to" this circuit. This theorem
states that, with respect to any
single external circuit connected to
any given pair of terminals of a
network, the network can be replaced by a single branch having
an -impedance which is equal to the
actual driving -point impedance of
the network at these terminals and
contains a single electromotive
force which is equal to the opencircuit potential of the network
across the given pair of terminals.
Equivalent Circuits for Plate -Circuit
Impedance Level

If a generator is connected across
the output terminals of a vacuumtube amplifier, with the input signal to the amplifier zero, the current delivered by the generator will
be determined by the output-impedance level of the amplifier. Thus,
if a generator whose output potenis connected to the plate
tial is
of V if the load resistor for V,
is removed (since it does not enter
into this discussion), and if the
input to this stage is short-cir127

is the complete load -circuit network resistance for the second
stage. R1 is the parallel resistance
of rp, and RLl.
Rp2

400

:25K

5K
5W

3K
lo w;

IW

25 K
IW

25K iW

e

0.5

6V6

6L6

500 K

500

IW

K

IW

250 5

W

ISO

500

500

1

6V6

V2

K

Allowable Simplifications

V3

To

-5W

In Fig. 3 is shown a simplified
equivalent circuit for the complete
amplifier of Fig. 1. This equivalent circuit neglects entirely the
loading effect of the grid circuit
of the second stage and the degeneration which may occur in the
cathode resistor of each stage. As
will be shown later, grid -circuit
loading is negligible at the impedance level at which the plate circuits of the two stages operate. In
the practical amplifier for deflection
of the electron beam of a cathoderay tube, symmetric deflection
always is used, and the common
cathode load of push-pull amplifiers
eliminates degeneration in the cathode circuit.
Figure 3 may be further simplified by combining the internal plate
resistances and the plate -load resistors as shown in Fig. 4 so that

Derlechon
1,,o tes

K

V

6L6

I

*-1I

.

0.5

0ST 25K-IW
I I

'3K
5 w

10W

I

+400

To posit on

Potential source

FIG. 5-Resistance-capacity coupled deflection amplifier

cuited, the equivalent circuit for
the first stage of the amplifier may
be represented as shown in Fig. 2.
The generator whose output potential is -A',.2ei represents the potential which is generated in the
plate circuit of the second stage by
the application of the voltage ex
to the input circuit of the second
stage. Then, by the application
of Kirchhoff's laws,
i, = i,+i4

- isr,, =
- isRf - A',zex = 0

ex

0

ex

(3)
(4)
(5)

Solving simultaneously :
ex

ix

ex (1

r,i

+ A',z)
R/

(6)

Equation (6) is an expression
for the current which would be delivered into an impedance r'p1 by
a generator which delivers a potential ex. Then,
r

- ex

,1

1

1

(1

+

r,,
7'1,1

- Rf

r

A',z)
Rf

(7)

r,rRf

(8)
A'2)
The quantity r'p1 may be termed
i

(1 -i-

the effective internal plate resistance of the first stage under the
influence of negative voltage feedback.

In a manner similar to the foregoing, it can be shown that the
internal plate resistance r'p, of the
second stage with negative voltage
feedback is
,

r

1

- µz

(9)

where rp, is the internal plate resistance of the tube as determined
128

from its plate characteristic, µ2 is
the voltage amplification factor of
the tube and ß is the transmission
factor of the feedback network.
Equations (8) and (9), while
accurate, are merely convenient
forms for assigning the effects of
feedback to the internal plate resistances of the vacuum tubes
r,1RL1
R,
(10)
under consideration. This procedr,1
Ri,
ure is useful, for it is more diffir,2R Lz
Rz
cult to establish mentally a physical
r,2 -f- RLz
concept of change in the value of a By the use of Fig. 4, the voltage
fixed, wirewound plate -load resistor gain, feedback -network transmisthan it is to imagine a variation sion, and impedance level of the
in
of a vacuum tube. Equations amplifier plate circuits may be cal(8) and (9), then, represent merely culated in the following manner:
a simple means for visualizing the
Applying Kirchhoff's laws to
change which has been effected by Fig. 4
the use of negative voltage feed-

r

back.

Rlil

Equivalent Circuits for Output
Impedance Level

The end point of the work is the
reduction of overall plate -circuit
terminal impedance. This may be
determined by evaluating the shunt
combination of
and RL, where
RL has the same significance as it
has in Eq. (2). It also may be
determined by a process exactly
similar to that which was used to
develop Eq. (8) and (9) but including RL also in the plate -circuit net-

r'

work. Such a process will yield
the following equations for Z',, and
Z',2, the terminal impedances of the
first and second stages respectively.
Z' 01
Z'02

-

R1Rf

r,z

+

?yen
(1

-

/+zß) Roz

(8a)
a)
(9a)

il =

- Rsisia

-f- Rfig

=

0

(12)
(13)

is -}-

ia=iz-his

(14)

Solving these simultaneously,
il
iz
zs

is (Rz

-I- Rf) -F iaRz
RI -f-Rz -I- Rf

ia (Rl -i-

RI
iaRz

-f

Rf)

i- iaRl

-Rz+Rf

- iaRl

+ Rz + R1
and, from elementary vacuum -tube
theory,
Ri

and

ia

= -gmleal,

(18)

2a

= -g,azel,

(19)

where g,1 and g,.2 are the gridplate transconductances of the first
and second stages respectively, e,,
is the grid -signal potential for the
first stage, and e1 is the grid-signal
potential for the second stage, or
the potential from point A to
ground in Fig. 4.
April 1944

-

ELECTRONICS

Gain Equations

From Eq. (15), (18) and (19)
er

=

i1Rj

-gmre,1R2 (R2-1- Rf) -gn2eiR2R,

R,+Rs+Rf

(20)

orA,r=e,r
e,

= -gm3R, (R2
Rr

+
+

Rf) -g.,tAp,'R1R2 (21)
R, + Rf

and

A'.r =

-

(R2 + Rf)
+ R!) + g2R,R2

94A

(R1

+

R2

22)

(

where A'p, is the voltage gain of the
first stage with feedback. That is,
the reduction in voltage across R,
which is caused by feedback voltage arriving from the second stage
is arbitrarily assigned to the first
stage in this analysis. This arbitrary concept is a useful approach
to practical expressions for the
characteristics of this amplifier.
Similarly, the output potential
of the second stage, from Eq. (16),
is
Cl

= i2R2
= -gm2eiR2

(R1 + Rf) - gmreeRiR2
Rr+R2+R1

(23)

A',0 =

may be
values of
eliminate
Eq. (8),

Design Considerations

Equations (29) and (30) have
little practical value, except for purposes of comparison, because the
value of Rol is based upon the resistive coupling between the plate
circuits of the first and second
stages ; and the value of Roo bears
the same relation to the plate circuit of the first stage. Equations

Output impedance Level

For any vacuum-tube amplifier,
the load -circuit impedance level Z«
may be shown to be

(29) and (30) do, however, indicate the output impedance level of
fictitious amplifiers with loads of
Ro, and R. respectively, and they
are therefore useful for comparison
with the values of Z'o, and Z'22
to show the reduction in dynamic
impedance level which has been
obtained through the use of negative voltage feedback. Z'o, and Z'o,
do, therefore, through their dependence upon Ro, and Rp reflect
a less favorable and more accurate
representation of the reduction in
terminal impedance which is effected by negative voltage feedback
than if only the internal plate resistance and the individual load
resistance of each separate stage
were considered. In other words,
the circuit of Fig. 1 does impose
slight additional plate-circuit loading on each stage, over and above
the normal loading which is present in the absence of a feedback
circuit of this type.
Evaluation of Eq. (31) and (32),
as is performed for two practical

r,ZL
28)
Zi
where Zr, is the impedance of the
load circuit and r, is the internal
plate resistance of the vacuum tube.
In the case of the amplifier of Fig.
1, therefore, if there were no feedback present in the circuit, the
load -circuit impedance level of the
first stage would be
Zp

and th evoltage gain A'ao of the
entire amplifier with feedback then
becomes

If preferred, Eq. (8a) and (9a)
used to determine the
Z'o, and Z',,. This would
the need for evaluating
(9) and (26).

the load impedances seen by the
plates of the first and second
stages, respectively. They are the
resistances which would determine
the load line superposed on the
plate characteristic family of the
tube to define the operating conditions of the tube. They may be
considered to represent, also, the
plate load of a fictitious amplifier,
similar to the amplifier of Fig. 1 in
every respect, but without negative
feedback.

Zor

r,

= r.r
rar

Rol

+

(29)

Roi

and the load -circuit impedance level
for the second stage would be

e2

+ Rf) Rr+R2+Rf

-gm2A',1R2 (RI

The voltage gain A',,, of the second stage then is
A',e

=

Ze

gmiRiR2 (24)

ÁTvo

(25)

This equation expresses the gain
of the circuit between point A of
Fig. 4 and the output terminals,
and is a true expression for the
gain of the second stage either
with or without feedback, since all
gain reduction due to feedback has
been arbitrarily assigned to the
first stage.

- r,2r,1+Rra

(30)

Roe

When negative voltage feedback
is added to these stages, the load circuit impedance levels become,
from Eq. (8), (9) and (28),
, R01
(31)
Z'or
and,

r,,' +

Ror

Z= re'r'+

Rol

Ro,,

(32)

+800
jT

l0

50 W

W

+ 400

Equivalent Load Impedances

1.5M

BAG7

of the first stage feeds may be
determined by reference to Fig. 3,
from which it is apparent that
ROI

=

R,(R,+Rf)
Rr + Rs + R1

e

6AG7

The load into which the second

or aped

R2 (R2 + Rf)
(27)
R1+R,+Rf
The values of R. and R. given
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FIG. 6- -Direct-coupled deflection amplifier
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The value of , the transmission an effort to reduce amplitude disyield values which justify neglect- factor of the feedback network tortion to a minimum.
Tubes Vl and V2 are cathode -foling interelectrode capacitances in will, of course, remain unchanged.
lower
stages, provided to increase
this analysis of the circuit. And
Practical Circuits
the input impedance of the amplithese low values of output -impedIn Fig. 5 and 6 are shown two fier. Tubes V3 and V. comprise the
ance level show the usefulness of
negative voltage feedback in re- schematic circuits of practical de- first amplifier stage of the assemducing the deleterious effects of flection amplifiers for cathode-ray bly. Tubes V,, and V, are the main
stray circuit capacitance on the tubes which utilize the principles elements of a constant-current
response - vs. - frequency character- discussed herein.
direct-coupling network employed
Figure 5 shows a capacity -coup- to reduce the average level of the
istic of an amplifier.
In order to evaluate the foregoing led amplifier designed to deflect a signal potential appearing on the
expressions,
the
transmission Type 5LP5 cathode-ray tube. The plates of V, and V. to a level suitfactor ß of the feedback network tube was operated at a second -anode able for the grids of V, and V,,
potential of 1100 IT and a third - while maintaining uniform remust be evaluated. From Fig. 4
anode potential of 2000 v. The sponse to signals of zero frequency.'
A',2 e, R1
e1 = R1 gmi eel
amplifier
will produce symmetrical Tubes V, and V. constitute thé
(33)
+ R1
deflection of the cathode-ray with feedback -controlled output stage of
Also, from .the general feedback either balanced or unbalanced input
the amplifier unit. The differentiequations
signals. For this amplifier, the ally connected feedback circuit besignificant design quantities have tween the screens of V. and V, and
Rl gon se_
e1
(34)
A'v2 ß
the following values :
1
the plate circuits of V1 and V, is
provided to stabilize the amplifier
/11 = 200 gml = 4x(10)-3 mho r,1 = 50,000
Solving (33) for el
against long-time drifts and differP2 = 120 gm2 = 6x(10)-3 mho r,1 = 20,000
A'v1 R1 1= R1
RL1= 5000 Rae= 3000
R1 = 25,000
gm' ea
ences which occur in the input
Rf+RI
The calculated characteristics of tubes. The resistance of the plate
R1 gmi eel
(35(
loads in these two tubes is too
this amplifier are :
A'2 R1
el
1 +
small to affect seriously their operR1+R1
r',2 = 1040
R1 = 4,540
ation as cathode followers. The
2,610
3910
=
Rol
R2
=
and, by comparisons of (35) with A',1 -4.85
Roe = 2400
=
feedback circuit, which is effective
(34)
A',o = +68.4
Z'ol = 1145
in reducing the impedance level
A',2 = -14.1
Z'o2 = 725
=
r Pl = 1602 ohms
Zol = 3630
of the output circuit, is provided
(36)
RRI Ri
Z,2 = 2140
ß
= -0.1527
by the connection between the
The product 48, which is All of the foregoing quantities are plates of V, and V, and between
termed the feedback factor, is as- calculated for one phase of the V, and V..
sumed to be positive if the sum amplifier, and voltage gains are
For the amplifier of Fig. 6 the
of the applied potential and the referred to unbalanced input and significant design quantities are:
feedback potential is larger than unbalanced output.
god =9x(10)-3 mho r,1 = 40,000
Mi = 360
the applied potential. In the case
gm =5x(10)-3 mho r,2 = 12,600
No attempt has been made to l+2 = 63
of negative feedback, therefore, this evaluate R,2 with load -circuit capa- RL1=20,000 RL2= 10,000
R1 = 25,000
product is negative, and the nega- citance considered. Inasmuch as
The
calculated
quantities
are
tive sign is assigned arbitrarily the design was approached as an
r,á = 550
to the transmission factor ß of attempt to render the stray capaci- Rl = 13,300
R2 = 5,570
Rol = 11,200
the feedback network.
tance as ineffective as possible,. the A',1 = -9.05
Roe = 7,220
The foregoing theoretical devel- impedance level of the output cir- A',o = +205
Z'ol = 916
= -22.6
Z'oz = 510
opment of the operation of the cuit has been reduced by approxi- A',2
B
= -0.348
Zia = 8750
circuit of Fig. 1 arranges in un- mately 80 percent.
r',1 = 1030
Z,2 = 4580
desirable order those expressions
All
of
the
foregoing
quantities are
Application
which are of interest in the design
calculated for only one phase of the
of such an amplifier, for many of
In Fig. 6 is shown a direct- amplifier, and voltage gains are rethem are interdependent. They coupled amplifier which was de- ferred to unbalanced input and
could, however, readily be arranged signed for deflection of a Type unbalanced output.
in a more convenient order for cal- 5JP5 cathode-ray tube operating at
No attempt was made to evaluate
culation. It should be borne in mind a second -anode potential of 2000 v Ra. with load circuit capacitance
in applying such expressions that and a third -anode potential of 3000 considered. The design was apthey are given for an unbalanced v. The amplifier has deflection - proached as an attempt to render
amplifier. In their application to voltage
capacity
considerably the stray capacitance as ineffective
push-pull amplifiers it should be greater than that required for de- as possible, and the impedance level
noted that this difference should flection of this tube by normal of the output circuit has been rebe considered. For example, the standards. An attempt was made, duced by approximately 90 percent.
plate -to -plate output impedance however, to limit operation to the
Application
for a push-pull amplifier of this use of only a small part of the essentype will be twice the value obtained tially linear portion of the plate
Measurements of Z'., and Z',2 on
from equations (30) and (32). characteristic of the amplifier, in the circuit of Fig. 6 indicate close

amplifiers later in this paper, will

-

.

:
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correspondence to the values given
here.
Although a considerable
sacrifice of voltage gain has been
made in the second stage, it is believed that this is amply justified
by a reduction in output impedance
from approximately 4500 to 500
ohms. Used with a Type 5JP5
cathode-ray tube, this circuit has
produced uniform spot deflection,
as a function of frequency, from
zero to 1.5 Mc. While this high frequency limit of response seems
rather low, it was adequate for the
purpose at hand and was not investigated further. The characteristics of the circuit seem to indicate, however, that a considerably
better figure for the high-frequency response limit should be
obtained, on the basis of experience; and it is believed that the
mechanical arrangement of the am-

nCJ

tial swing, exceeding the plate -dissipation rating of the tube, or else
sacrificing voltage gain even more
by a reduction of screen potential.

Cook, of the Electronics Section of
the Taylor Model Basin, in the

development of a general-purpose
amplifier.

Further Reduction of Impedance Level

It has been shown by Mayer' that
the output impedance level of an
amplifier can be reduced to zero,
and the loss of gain through feedback considerably reduced by the
proper combination of positive current feedback and negative voltage
feedback. This should present some
interesting possibilities for modes
of attack upon the general problem
of high-fidelity amplification.
While it is not necessarily true
that the adjustment of a circuit
for minimum output impedance
level coincides exactly with the
optimum feedback compromise for
stabilization of the gain of an

1111

Appendix

The Effect of Negative Voltage
Feedback Upon the Output -Impedance Level of an Amplifier. Con-

sider the case of a negative feedback amplifier in which a certain
fraction of its output potential is
fed back to its input circuit. Such
an amplifier is shown in Fig. 7.
If, across the output of this amplifier, the load circuit is replaced
by a generator of output potential
E, as shown in Fig. 8, and if the
input circuit is short-circuited, the
current I delivered by the generator will be

I

- µßE
rp

(37)

Output

-

1

Feedback Voltage

FIG.

7-Generic voltage -feedback amplifier

plifier used for the tests of the
circuit could be redesigned considerably to achieve improved high frequency response with no change
in electrical characteristics.
The particular value of ß which
was employed for the amplifier of
Fig. 6 results merely from the
choice of a convenient value for
the resistor R,. Experiments indicated, however, that attempts to
increase the feedback materially beyond this value, in an effort to
obtain even greater decrease of
caused A'r, to decrease so rapidly
as to question the value of any further decrease in output impedance.
Examination of the average plate
characteristics of the Type 807
tube indicates that, in an amplifier
circuit without feedback, it is impossible to achieve the output impedance level of the circuit of Fig.
6 without sacrificing output-poten'
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FIG.

8-Equivalent circuit

amplifier, nevertheless the problem
of gain stability is very real with
the circuit of Fig. 6, as it is in all
direct-coupled amplifiers. Although
a good measure of gain stabilization Is inherent in this amplifier,
through its direct -coupling circuit,
this form of the circuit does not
entirely exploit that possibility, and
the additional stabilization of gain
obtained with negative feedback
was valuable in. making the circuit
absolutely reliable.
The advice of Mr. W. F. Curtis
of the Structural Mechanics Section of the David Taylor Model
Basin, particularly on the analysis
of the circuit, is greatly appreciated. Various members of the staff
of the Taylor Model Basin have
examined the report and have made
valuable suggestions. The circuit
of Fig. 5 is an adaptation of a
circuit first used by Mr. Geo. W.

of

the amplifier of Fig.

7

-µßE is the potential resulting in the plate circuit from
the potential fed to the input from
the output, ß is the transmission
factor of the feedback network
(negative in the case of negative
feedback), and µ is the voltageamplification factor of the vacuum
tube. Then the impedance Z' seen
by the generator will be
where

Z' _ E =

r,,

E
- 1-µß
E-µßE

(38)

This is the dynamic value, with
feedback, of the internal plate resistance of the vacuum tube. It
is interesting to note from Equation (37) that the internal plate
resistance of an amplifier, under
the influence of negative voltage
feedback, is reduced by the factor
1/(1 -µß), while the voltage amplification A. of the same amplifier
(without feedback) is reduced by
(Continued on page 254)
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FIG. 1.-Model FUG -16 vhf transmitter -receiver, with companion dynamotor

German

VHF

A detailed description of the FUG-16, a transmitter -receiver unit operating in the 38-42

Mc band. Believed to be of 1935 design, the equipment lends itself to use on shipboard,
in tanks and other motorized vehicles, as well as in aircraft

GERMAN VHF COMMAND SET, model FUG -16,
operates in the 38-42 -Mc band.
Figures 1 and 2 illustrate general

THE

construction.
This equipment is voice -operated
and consists of a transmitter and
receiver, fastened together by
means of bolts. The whole unit
is placed in a shock -proof mounting and is approximately 15 in.
long, 9 in. high and 10 in. in depth,
not counting a control box which
can be located at a remote position.
The assembly weighs 60 lb.
The complete unit is mounted in
the operating position on hooks
and is locked in place by means
of two special screws located at the
front of the panel. Plugs and jacks
automatically make all necessary
connections at the 'rear. They consist of brass pins which engage
132

By R. A. GORDON
Chief of Aircraft Section
Naval Research Laboratory
Anacostia Station
'Washington, D. C.

beryllium copper contacts tightly.
The unit has a power drain of
400 watts and gives an r -f output
of approximately 10 to 13 watts
with input voltage variations from
24 to 28 volts d.c. Filaments are
normally kept running during
stand-by periods.
Transmitter Performance

Power output of the transmitter
is normally 12.9 watts, which represents an overall efficiency of 3.25
percent. This is considered very
low. Considering size and weight,
the overall efficiency should be

greater, say 10 to 12 percent.
Power output varies from 8 to

13 watts with an antenna having
resistance of 20 to 100 ohms and
25 to 20 µµf capacitance. The optimum resistance and capacitance for
maximum output appears to be 56
ohms and 23 µµf. Values of power
output given here are for 100 percent modulation at 400 cycles.
The transmitter r-f tube lineup
includes two type RL -12P-35 tubes
in an ordinary self-excited oscillator and power-amplifier circuit.
The tubes are pentodes capable of
handling approximately 35 watts
plate dissipation. The master oscillator and power amplifier tuning
is ganged to one control.
Power is obtained from a dyna-

motor.
Two
cluded
helmet
phones.

throat microphones are inas an integral part of a
which also contains earConnections for earphones
April

1944
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FIG.

2-Open views

of the

equipment, show,ng internal construction

COMMAND SET
and mikes is through a small pull- quency band, the percentage fre- 10 milliwatts output, is approxiapart cord plug. The transmitter quency change with temperature mately 4µv. The signal-to-noise
can be grid -modulated up to 100 change varies up to 0.075 percent, ratio is 5.
The bandwidth is 80. kc, 10,000
percent. A two-stage speech am-. which clearly indicates that no proplifier-modulator -is used and the vision was made for temperature times down for standard output of
10 mw. The receiver will block at
two tubes in this amplifier -modu- compensation.
huan output of 27 mw.
with
change
The
frequency
lator are -the same type as those
The i-f selectivity is 47 kc at 20
parts
in
different
is
different
midity
receiver.
the
used throughout
The audio fidelity to the trans- of the band, but the average over db, 73 kc at 40 db, and 103 kc
mitter varies about 6 db over a the band is approximate 0.035 per- at 60 db.
6
The overall fidelity varies
range of. 200 to 6000 cps, which cent.
4,000
cps.
120
to
from
db
transmisfor
voice
satisfactory
is
Receiver Characteristics
Overall distortion, with a 30
sion. Under test, the transmitter
percent
-modulated signal, is 5 percona
The receiver incorporates
was modulated 65 percent by a
cent
at
6000 cps and up to 23
circuit,
ventional
superheterodyne
2400 -cps audio signal.
Frequency stability of the trans- consisting of one r-f amplifier, first percent at 400 cps, with standard
mitter, with changes in supply - detector, beat oscillator, three output of 10 milliwatts. The rebattery voltage, is 0.0045 percent stages of i -f amplification, second ceiver distortion varies with variaper volt. Power output changes detector with avc and one stage of tion of percentage modulation from
0.8 percent per volt between 23 audio. The audio output is ap- 4 percent ta 40 percent and audio
proximately 115 ma, which is suf- 'output varies from 2 to 54 mw.
and 28 volts.
Image rejection is relatively poor,
The frequency variation of the ficient to operate two head-sets.
as
only 800 microvolts at the image
in
identical
used
are
The
tubes
a
temperature
transmitter over
range of +50 deg to -30 deg is all stages. The RV-12P-2000 min- frequency will give standard output
At temperatures iature, externally-shielded type, is (measurements taken at 8µv in0.04 percent.
above 40 deg C., the power output employed throughout. The Ger- put) ; this gives a ratio of about
falls off considerably. The equip- mans apparently use this tube in 100:1. This condition has been
ment was not designed, obviously, many units operating from 300 studied and the conclusion drawn
is that trouble is caused by the
to meet conditions of high tem- kc to 42,000 kc.
method of coupling the oscillator to
a
30
with
sensitivity,
Receiver
perature and high humidity.
the first detector. The plate of
and
input
signal
percent
-modulated
freof
the
At different parts

t
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the r-f stage is very loosely coupled to the oscillator through a
pickup coil, and is capacitively
coupled to the detector.
This
method of coupling is simple and
provides sensitivity at the expense
of image rejection.
The fact that the receiver has
relatively poor image rejection does
not materially detract from its usefulness as the image is 2 times
3174, or 6349 kc, below the incoming signal. This is out of the
frequency range used.
The i -f rejection ratio is well
over 50,000.
Frequency variation with change
of temperature per degree Centigrade averages 0.001 percent,
which is considered excellent. Frequency variation with humidity is
0.09 percent, which is considered
very poor.
At temperatures above 55 deg
C and below 20 deg C, the antenna
relay failed completely to operate
during tests.
The equipment contains the same
feature of four operational spot
frequencies as .the FUG-10 equipment, described in ELECTRONICS
last month. The spot frequencies

are set up separately on the receiver and on the transmitter.
Excessive distortion was observed due to frequency modulation.
The transmitter was subjected to
microphonics. Further examination
disclosed that the design of the
tubes was such as to produce micro phonic tendencies.
Mechanical

quired for the construction of the
chassis. It is noticed that no lacquer or paint is used on soldered
joints. Not a single lock washer
is used on the entire equipment.
No corrosion was noticed on any
of the joints.
Component standardization,
which minimizes- the number of
values of resistors and capacitors
needed, in many cases has produced
loss of efficiency.
However, the
Germans have grouped resistors in
series and parallel so that nearly
correct values are obtained for
critical circuits. Tests show that,
by using a correct value resistor
or a different type tube, the performance of this equipment can be
increased by over 300 percent.
A single meter is used and merely
reads antenna current, which is an
adequate indication of the overall
operation of the transmitter.
Servicing this equipment is a
fairly simple and routine job, with
very little training required. In
the field, replacements can be made
with only a few tools. Checking
and testing can be accomplished
while the gear is in place in an

Design

The mechanical design and layout of the complete equipment was
very well executed. Wherever possible, everything has been standardized, such as one type of knob,
one type of tuning control, the
use of standard die castings (which
are practically identical with those
of the FUG -10 equipment), one
type receiver tube, 6 types of resistors, 4 types of capacitors, and
only one transmitting tube type.
The equipment lends itself to
extreme ease of operation, servicing and removal of parts. It also
lends itself to mass production and
interchangeability of parts or units.
The use of diecast frames throughout (except for shields) presents a
very favorable appearance as little
or no machine operations are re-

(Continued on page 300)
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3-Circuit diagram

of the FUG -16

transmitter
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PERMANENT MAGNET

Measurements
The concluding article of a series on permanent magnets, giving procedures for using the
ballistic galvanometer, fluxmeter, magnetometer and permeameter to determine if sample
magnets confirm the accuracy of design calculations and produce the required results

By EARL M. UNDERHILL
Chief Engineer
Cinaudagraph Corp.
Stamford, Conn.

of this series
discussed the fundamental
principles of permanent magnet
design and developed the fundamental design equations. Following this, minor hysteresis loops
and magnet stabilization were considered, along with the principles
involved in designing a magnet
subject to a demagnetizing influence other than that exerted by
the working gap. Finally, rules of
good mechanical design of permanent magnets were taken up insofar as they apply to the various
grades of Alnico.
From the information contained
in these articles, an engineer-even
one who has had no previous experience with the subject-should
be able to design a permanent
PREVIOUS ARTICLES

UPPER SUSPENSION

MIRROR

MI

AI

CORE

MOVING

COIL

PERMANENT MAGNET

LOWER SUSPENSION
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3-Essential features of ballistic
galvanometer used for magnetic measurements
FIG.

ELECTRONICS

-

April

1944

single -layer search coil

FIG.

1

(left)-Cross-section

FIG.

2

(right)-Circuit for measuring the NA product

of

magnet to do a given job. He
should be able to start from the
basic requirements of a certain
field strength in a certain gap, proceed through the calculations for
magnet size, and emerge with a
blueprint (complete with all tolerances) of the correct magnet for
the job.
From here the magnet manufacturer is well able to carry on, and
the designer finds himself with
nothing further to worry about until the time he receives his first
sample magnets. At this time he is
confronted with the problem of determining by actual test whether
or not his design calculations were
correct and whether or not the magnets he has in his possession are
really the magnets for the job. He.
is thus introduced to the very important and very fascinating subject of magnetic measurements..
The purpose of the present article
is to present this subject as completely as space will permit. As in
the previous articles of this series,
the assumption throughout will be

of

a multi -layer search coil

that the reader is a competent engineer but that he is entirely unfamiliar with the tools of magnetics. Consequently, the discussion of magnetic instruments and
methods of measurement will be
confined to those which an engineer
working with permanent magnets
will find most useful. These will
be presented in their order of basic
importance.
Eliminated entirely from the discussion will be instruments of primary importance to the magnet
manufacturer rather than the magnet user, such as permeameters,
and methods of measurement of
primary importance to the research
engineer or physicist rather than
the design engineer, such as
methods of establishing the NA
value of a primary search coil. (A
method of establishing the NA
value of a secondary search coil will
be presented, however, as this is of
great practical importance to an
engineer engaged in magnetic
measurements work.)
Almost all magnetic measure 135

ments are performed with the aid
of a search coil.
Use

of Search Coil

This most useful flux -responsive
device consists merely of a number
of turns of wire (usually wound in
a single layer) about a form, the
size and shape of which is proportioned to coincide with the space
in which the measurements are to
be made. After the coil has been
correctly located in the magnetic
field it is to measure, it is connected
to the indicating device to be used
(usually a ballistic galvanometer or
a fluxmeter) and a measurement
taken by withdrawing the coil completely from the field and noting
the deflection of the instrument.
(Caution: Always take care that
the leads from the search coil are
carefully and closely twisted to-

gether for their entire length from
search coil to measuring instru-

ment. This, of course, is to avoid
measuring the field in any space
other than that in which the search
coil is resting).
As will be shown later, the deflection of the indicating device is
proportional to the interlinkages
which existed between the search
coil and the magnetic field. (The
interlinkages existing between a
coil and a magnetic field are the
product of the number of turns of
the coil by the number of flux lines
threading these turns.) Consequently, total interlinkages = KD,
where K is the calibration constant
of the instrument, and D is the deflection of the instrument.
It follows, then, that the total
number of flux lines threading the
search coil is 4, = KD/N, where N
is the number of turns on the
search coil.
Sometimes ¢ is all that is.desired.
Frequently, however, the average
flux density B through the search
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FIG.

4-Standard ballistic galvanometer circuit

coil is required. If A is the effective area of the search coil in sq cm,
this may be written as
B = KD/NA
(1)
Determination of Coil Area

Perhaps the most difficult quantity in Eq. (1) to determine accurately is A. For single -layer coils
wound on forms 0.3 inch or greater
in diameter, the effective diameter
is usually taken as
D =

(d1

+

d2)/2

(2)

where d, and d2 are as shown in Fig.
1. The effective area then is
A = arD2/4
(3)
The effective area computed in this
manner may be shown theoretically
to be incorrect, but the error is
small and completely dwarfed by
substantially greater inaccuracies
in the measuring instrument systems themselves. For this reason
and the fact that the exact formulas are more complicated, Eq. (2)
and (3) are universally used for
the determination of the effective
area of a single -layer search coil.

Multi -Layer Search Coils

The determination of the effective area of a multiple -layer search
coil is quite a different problem.
The difficulties encountered find
their source not in the mathematical problems that arise in connection with the formulation of correct equations, but rather in the
mechanical troubles involved in
making the requisite measurements
accurately. Values for di and d2 of
Eq. (2) may be measured quite
easily and accurately by means of
a micrometer, but it is altogether
a different matter to measure the
outside diameters of additional

layers of wire when these additional layers may or may not fit
into the grooves of preceding layers
and may or may not sink to a uniform depth when they do fit. All in
all, the problem of obtaining accurate measurements on a multi layer search coil is a fairly hopeless one even with the observation
of the most stringent precautions.
For this reason the effective area
of a multi -layer coil is measured
rather than computed.
Measuring NA of a Coil

In Eq. (1) the product of N and
appears in the denominator,
This product is a constant of the
coil and is probably more frequently
used in computations than either
of its components by themselves.
If the NA of a coil is known, its
effective area is easily determinable, it being assumed that the
turns of the coil were counted
when they were wound.
Fortunately it is a fairly simple
matter to measure (not compute)
the NA of a multi -layer coil. This
is accomplished by comparison in
a uniform field with a standard coil,
the NA of which is known accurately. The simple circuit employed
for this purpose is shown in Fig.
2. Coils 1 and 2 represent respectively a standard coil of known NA
value and the coil to be tested. The
coil of higher NA value must be
in the position of coil 1. The two.
coils are placed in a uniform field
with their axes parallel. They are
then withdrawn simultaneously (or
the field reduced rapidly to zero),
and the potentiometer sliding contact is adjusted so that upon withdrawal from the field the net gal A
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vanometer pointer displacement is
zero. (During the withdrawal the
pointer may swing off zero but if
it swings back to zero upon completion of the withdrawal, the potentiometer may be assumed to be
in balance.) At balance,

(NA),_R,+r,
(NA),

R2

(4

From this the NA value of the unknown coil is obtained.
The potehtiometer in Fig. 2 may
be of the slide wire type, and R, and
R, measured by means of a Wheatstone bridge after balance is obtained. It is more convenient, however, to use a pair of decade boxes
for this purpose, and read the
values of R, and R, directly off the
dials of the boxes. The values of
r, and r, are the simple d -c resistances of coils 1 and 2.
The standard coil of known NA
value may be a single-layer coil the
NA of which had been computed by
means of Eq. (2) and (3), or it
may be a single -layer or multi -layer
coil the NA value of which has
been certified by the National Bureau of Standards or some other
competent laboratory. To obtain
balance, coils 1 and 2 must be connected so their instantaneous voltages have the relation shown by
the arrows of Fig. 2.
Ballistic Galvanometer

Perhaps the most universally
used instrument for primary magnetic measurements is the ballistic
galvanometer. This is an extremely
accurate instrument (under proper
conditions, accuracies of the order
of 0.1 percent may be realized)
identical in construction to an ordinary galvanometer except that it
has a very high natural period,
usually 25 to 30 seconds or more.
The essential parts of a ballistic
galvanometer are shown in Fig. 3.
Current is conducted in and out of
the moving coil by means of the upper and lower suspensions. As ordinarily used, a search coil, connected to the suspensions, is
withdrawn from the field under
test. A beam of light, focused on
the galvanometer mirror, indicates
the deflection of the moving coil on
a scale located at a distance from
the galvanometer. By calibration,
the maximum deflection is then interpreted in turn into interlinkages, flux lines, and flux density.
ELECTRONICS
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The ballistic galvanometer reads
total current, Q, or interlinkages,
NO. (Proof of this is given in the
Appendix).
Now, let us investigate the actual operation of the ballistic galvanometer. It is most common,
when making a test, to include the
calibrating equipment in the circuit. Thus, in addition to the
search coil and the galvanometer,
the circuit would incorporate a
standard mutual inductance, a
standard milliammeter or potentiometer for precise current readings,
a reversing or current -breaking.
switch, a low-voltage source of very
steady direct current such as a
storage battery, and a variable resistance (a decade box, for instance) for adjusting this current.
Additional variable resistances are
generally placed in series and in
parallel with the galvanometer itself, in order to vary the sensitivity
and damping of the instrument.
The most commonly used ballistic
galvanometer circuit is shown in
Fig. 4. In actual use, the search
coil is removed from the field under test and the maximum deflection of the galvanometer noted.
With the search coil still in the circuit (but free of all fields), the
current i is adjusted in the calibrating circuit to a value such
that when the switch S is opened
the galvanometer deflection is approximately the same as previously.
(Before all readings, of course, the
galvanometer light spot must be
brought back and carefully set on
zero). The current at this point is
carefully noted. The flux density
(or total flux or interlinkages) of
.

FIG.

the field under test may now be
computed on the basis that the galvanometer deflection will be proportional to the total change of interlinkages in the circuit:
(N¢)r = KDr

(5)

where (NO), represents the inter linkages between search coil turns
and the flux threading them, K is
the proportionality constant, and
Dr is the galvanometer deflection as
the search coil is removed from the
field under test.
To evaluate K in Eq. (5), let us
study the voltage induced in coil
a=a of the standard mutual inductance in Fig. 4 as the calibrating current i is suddenly reduced
to zero (this is the current which
when suddenly broken gives a galvanometer deflection D, approximately equal to Dr).
e

=

N.-- X 104 = M d
(NO). = Mi X

,

and therefore
(6)

108

where (NO), represents interlinkages between turns of coil a-a and
the flux threading them. This flux
arises from current i in the turns
of coil b -b. M is the value of mutual
inductance in henrys between coils
a -a and b-b, and i is the calibrating
current in amperes. The deflection
D, is proportional to (N¢) and
since D, is approximately the same
as Dr, the constant of proportionality, K, is the same as that in Eq.
(5). Therefore,
K

(NO). = KD., or
Mi X
(NO).
D,

108

D,

(7)

Substituting Eq. (7) into Eq. (5),
Dr

(N4)r=MiX108XD.

Expressing M in millihenrys and i

of a magnetometer as used to secure readings that
are reliable indications of residual induction and coercive force

5-Essential features
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Next in basic importance to they
ballistic galvanometer in making
magnetic measurements is probably the flux meter.
Fluxmeter

FIG. 6- Curves of actions taking place during a magnetometer test

in milliamperes, this becomes
(N0)2. =

100

Mi X Dé

(8)

The total flux threading the
search coil is obtained by dividing
Eq. (8) by the number of turns, N,
on the search coil:
100 Mi

N

x

D,

(9)

The average flux density through
the search coil is obtained by dividing Eq. (9) by the area of the
search coil in square centimeters :
B =

100 M i

NA

Dr

D

(10)

The meanings of the symbols in
Eq. (8), (9) and (10) are repeated
here for convenience:
(N0)7 = interlinkages between search coil
=

N=
B =
A

=

M:=
t

=

Dr =
D, =

and magnetic field under test.
total number of flux lines threading search coil, in maxwells.
number of turns on search coil.
average flux density through the
search coil, in gausses.
area of search coil in square
centimeters.
value of standard mutual inductance, in millihenrys.
value of calibrating current in
milliamperes.
search coil deflection.
calibration deflection (approximately equal to Dr).
Equipment Needed

The correct values to use for the
circuit parameters of Fig. 4 depend a great deal, of course, on the
magnetic and physical magnitudes
of the fields to be measured, on the
number of turns on the search coil,
etc. However, a good general laboratory set-up for Fig. 4 might con138

sist of the following items:
1. Storage batteries of from 6
to 12 volts for E.
2. A standard milliammeter of
double range, 0-30 and 0-150 milliamperes. A potentiometer is a
preferable alternative.
3. A standard mutual inductance
of 50 millihenrys for M.
4. A four -dial decade box, 0-9999
ohms in steps of one ohm, for R.
5. A four -dial decade box, 0-9999
ohms in steps of one ohm, for R,.
6. A four -dial decade box, 0-9999
ohms in steps of one ohm, for R,.
When R, is adjusted to give a convenient galvanometer deflection in
connection with the particular
search coil being used and the particular field being tested, R, will be
adjusted to such a value that the
resistance of the external network
seen by the galvanometer is equal
to the critical damping resistance
of the galvanometer. This may not

A meter for measuring flux
consists essentially of an ordinary
d'Arsonval movement and a scale
calibrated in terms of interlinkages. The restoring torque is made
as near zero as possible. The deflection of the pointer of such an
instrument is proportional not to
the rate of flow of charge through
the moving coil (as in an ammeter)
but rather to the total quantity of
charge moved through the moving
coil. Thus the fluxmeter is an instrument which reads total current
or interlinkage change.
Actually, in commercial models
of this instrument, the restoring
torque is close to, but very seldom
equal to, zero over the entire scale
range. This is due to the fact that
current must be lead to and from
the moving coil by some means or
other and the ordinary means used
are insufficiently pliant to forbid
the self -exertion of some influence
on the coil.
The common accuracy for commercial fluxmeters is 2 percent.
This may be improved somewhat if
the fluxmeter is used in connection
with a calibrating circuit similar
to that of Fig. 4.
Magnetometer

The ballistic galvanometer and
the fluxmeter are the two commonly
used instruments in the laboratory.
The fluxmeter is also used frequently and satisfactorily as a
production testing instrument, but
in this respect it is probably less
satisfactory than either the magalways be possible to do.
netometer or the production per7. A ballistic galvanometer the
meameter. These are the commonly
sensitivity of which with zero ex- used instruments in the production
ternal resistance is 700 interlink- inspection department and have
ages per millimeter or higher. proved their worth over and over
(Note-a sensitivity of 600 inter - again.
linkages per millimeter is a higher
Figure 5 shows schematically the
sensitivity than 700, not lower.) basic layout of the magnetometer.
This sensitivity figure is to be in- Operation of this instrument is as
terpreted as applying to a galvan- follows: The piece to be tested is
ometer set-up having a scale located placed in gap G and movable memapproximately perpendicular to the ber K is closed down upon it so that
light beam and one meter distant good magnetic contact is made at
from the galvanometer.
both ends of the specimen. Inci8. Suitable search coils
and dentally, the contact -making ends
switches.
of the specimen are usually ground
-
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smooth and parallel before test.
The test specimen is now in a soft
iron circuit completely closed except for the gap provided for moving coil C. Next, switch T is closed
and current supplied to coil C.
This current, as read by milliammeter M, is adjusted to some predetermined value. Next, switch S
is closed in position 1 and a heavy

specification of the value of the
demagnetizing test current and the
specification of the low limits of
acceptability for the two magnetometer readings must be decided
upon as a result of an interpretation of the usage requirements of
the particular magnets in question.

magnetizing current put through
coils B. (In most instruments it is
essential to provide a mechanism to
interrupt the current through coil
C while switch S is closed in either
position 1 or 2. This is to prevent
the pointer from breaking or bending itself against the pointer
stops). Switch S is held in position
1 for a matter of 3 or 4 seconds, or
long enough for the current to completely build up in coils B, and is
then opened.

Reference to Fig. 6 and. the second article of this series will make
clear the action taking place during a magnetometer test. Assuming that the magnet is initially demagnetized when placed in the
magnetometer (this is not a necessary condition to the proper f unctioning of the magnetometer) the
flux density in the magnet will rise

The test specimen is now magnetized and provides the field for
the operation of the d'Arsonval
movement of which coil C is a part.
The pointer deflects across the scale
and a reading is taken when it
comes to rest. After this reading
is taken, switch S is closed in position 2 and a much smaller current
put through coils B in the opposite
direction to that previously. This
current, as measured by ammeter
A, is adjusted to a previously determined value and must always
be adjusted in such a way that the
current is increased to this value,
never decreased to it. If the mark
is overshot, the test is valueless and
the cycle must be repeated from
the start.
Switch S is held in position 2
for three or four seconds and then
reopened. The test specimen has
now been partially demagnetized
and will supply a much weaker field
to coil C. A second reading of the
pointer deflection, which of course
is proportional to this field, is taken
at this point. The specimen is removed from the gap G, the next
piece inserted, and the cycle repeated.
The two readings taken during
the test form an excellent production index of the quality of the magnet tested. Of course, thé various
current values used in the test will
in general differ for pieces of different size and shape (will not
differ, 'however, between pieces of
the same size and shape). The

Magnetometer Principles

along the curve oc when the switch
S is closed in position 1. Sufficient

current must be put through coils
B to assure that the magnet operating point carries beyond point c,
i.e to assure that the magnet is
saturated. When switch S is opened,
the magnet operating point runs
down the curve cBRa to point a, and
the first reading will be proportional to the flux density value,
(Note that the operating point goes
to a, not BR. This, of course, is due
to the small gap introduced into the
soft iron circuit of the magnetometer to allow operation of coil
C). When switch S is closed to position 2, the operating point will continue down the demagnetization
curve to a point (depending on the
value of demagnetizing current
used) shown as b. Then, as the
switch is opened, the operating

point travels up minor hysteresis
loop bd to point d, and the second
reading will be proportional to the
flux density value, B,.
While the magnetometer gives no
answers in terms of absolute quantities and doesn't even give answers
in terms of points on the demagnetization curve, it nevertheless gives
two readings on each test piece, the
first of which is a good indication
of the residual induction of the
piece and the second of which is a
good indication of the coercive
force. (This latter statement is
predicated on the proper adjustment of the demagnetizing current
during the test.) Thus, by means
of this simple test, it is possible to
determine rapidly whether or not
the demagnetization curve of the
magnet under test conforms, at
least near its end points, with minimum established requirements for
that magnet. The method is extremely rapid (one machine can
test 200 magnets per hour if properly set up) and is used by magnet
purchaser and magnet manufac-

turer alike.
Use of Production Permeameter

The production permeameter is
shown schematically in Fig. 7. Its
operation is as follows:
The piece to be tested is very
carefully demagnetized (this is important) and inserted in the gap
of the production permeameter. A
search coil, C of a size to permit it
to just slip over the test specimen,
is placed into position and the mag (Continued on page 385)

.
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FIG.

7-Essential features

of

a permeameter designed for production -line use
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CONSERVING

Small Tube:
By C. A. RACKEY
.1

\

adio -Video Facilities Engineer
'atonal Broadcasting Company
New York, N. Y.

(6) Use all tubes to the very
end of their useful life.
(7) Shut off equipment when it
is not in use.
Tube "Selection"

Rear view of a bay at Radio City, showing the many
amplifiers employing small tubes used in audio service
UNDER

WAR

CONDITIONS

small

vacuum -tubes are more difficult to procure. The number of
tube types produced is arbitrarily
reduced and the availability of remaining types varies. Furthermore, general performance standards may be somewhat lower and
manufacturing variations tend to
increase.
The audio operating engineer is
faced with a distinct small -tube
problem and he must make every
effort to solve it in order to maintain his plant in good working
condition. The problem divides
broadly into two parts : (a) Means
of dealing with initial variations
in performance characteristics and
(b) methods of insuring normal
life and even increasing it.
Seven methods by which troubles
140

in small vacuum tubes may be minimized immediately come to mind:

(1) Reduce the number of different tube types used in the plant
by modifying equipment and so, in
effect, increase the available stock
from which selection can be made.
(2) Make certain that all tubes,
particularly rectifiers and output
tubes, are operating well within
rating. Reduce requirements, if
possible.
(3) Analyze equipment faults
carefully to make certain that circuit elements other than tubes are
not the cause.
(4) Use external mechanical or
electrical devices designed to protect tubes.
(5) Adapt equipment to use substitute types of tubes which are
more readily procurable.

Small tubes are not absolutely
uniform in their characteristics, because of inevitable variations under
conditions of economical quantity
production. There is also some
variation between similar types of
different manufacture and between
different lots or "runs" of the same
type by any one manufacturer.
For this reason some suppliers
offer "selected" tubes, which are
available at increased cost for critical applications.
The user may himself employ
selection, provided a sufficient number of tubes of the required type
are available. This suggests a
study of equipment with a view
toward possible changes in tube
line-up. It may prove desirable to
use a single type in more sockets.

Tubes in a sizeable stock can be
tested and marked as "first" or
"seconds", depending upon whether
they are found suitable for use in
critical positions, such as in the
initial stage of an amplifier, or in
later stages and secondary applications.
Aside from the present necessity, reduction in the number of
tube types employed will be a permanent step in the right direction.
In most audio systems it would
be entirely practical to use the
same type of tube for all stages
of amplification except the final or
output stage, to which a line or
resistance-termination load is connected.
Among the variations to which
an average lot of small tubes is
subject are hiss, microphonics,
thumps, clicking and popping
April
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in AUDIO SERVICE
In wartime, the broadcast station operating engineer must devise means for dealing with
initial variations in characteristics and methods of insuring maximum life. Practical suggestions for achieving small-tube economies are given

noises, and frying or sputtering
noises.
In the case of hiss, triodes are

inherently quieter than tubes with
more elements, substitution being
desirable if the application is a
stringent one with respect to noise
and if some gain reduction can be
tolerated. Selection is rarely practical where hiss is encountered
since this usually accompanies reduced emission. A tube found in
such condition initially will generally have a short period of life
expectancy and should be discarded.
Selection is of definite advantage
in the case of tubes with thumps,
clicks or pops, since tubes having
such characteristics can often be
used in second or later stages where
the faults are not too pronounced.
Sometimes these noises occur only
during the warm-up period (as
much as an hour for some types)
and allowance should be made for
this.

tute a fundamental limit in a-c
equipment, so that both designers
and users tend to demand full
and often excessive output. As
between
insulation
cate reduced
elements. Such tubes can fre- new rectifier types become availquently be used effectively in cir- able the tendency is to "design up
cuit positions requiring less plate to them," so to speak, the practical result being that in much presvoltage.
Selection is of very definite ad- ent equipment the power-supply
vantage in the case of microphonics circuits are overloaded or very
ás variations among tubes of simi- nearly so.
Mercury-vapor rectifiers, having
lar types are usually great in this
internal impedance, are para
low
respect.
ticularly subject to excessive curReducing Loads
rents and care must be employed in
choosing suitable loads. Filters
all
physiTubes, in common with
having a capacitor as the first circawork
of
limits
have
cal devices,
pacity which, if exceeded, reduce cuit element are not suitable, as
life expectancy and may cause competent engineers know, but
permanent damage. In the audio there are cases where this fact has
plant the output tubes of power been ignored. In such cases a
amplifiers are frequently over- small inductance should be installed
recloaded. Rectifier tubes are even between the capacitor and the
of
value
The
output.
tube
tifier
more often abused.
the
upon
depend
will
choke
this
power
sense,
Rectifiers are, in a
originating devices. They consti- reduction of filtered output voltage

Frying noises, sometimes occurring at infrequent intervals and
therefore hard to locate, may indi-

Loudspeaker facilities
for ogee or

auxiliary monitoring
Microphone
pre -amplifiers
Mikes

I

6J7

.Studio or

4-6J7
2-6L6

-6J7
2-6 F6

5U46

booster

2-6J7
2-6F6
1

-5Y3GT

1

amplifier

Line isolation

amplifiers

-5Y3GT

Lines to

transmitter
or network

Same os
above

Same as
above

Loudspeaker amplifier
for control booth
monitor
in this equipment but only five different tube types.
Typical modern broadcast station audio line-up. There are 31 tubes
as
voltage amplifiers
Sixteen tubes of one type are used
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which can be tolerated, but even a
comparatively small choke is of
value in limiting maximum current peaks. Lacking a choke, a
resistor of equivalent d -c value can
be used, without of course the
additional filtering benefits of the
former. In the case of a half -wave
rectifier, a choke eases the load on
the tube but is of little advantage
in filtering.
It should be remembered that
substantial changes in power -supply output voltage will require corresponding readjustments of grid
bias on the amplifier tubes involved
to avoid distortion. The amplifier output will also be reduced, but
there is little disadvantage in this
as present-day equipment delivers
power in excess of most requirements, especially to monitoring
loudspeakers used in small spaces.
In the case of said loudspeaker
amplifiers, where they are used in
secondary locations, and for other
secondary amplifier equipment, a
simple "brute -force" method of obtaining substantial increases in
tube life consists of inserting a
series resistance in the a-c line,
reducing the input voltage from 10
to 15 percent. This will introduce
some distortion, of course, but it is
surprising how far the line voltage
can be reduced while still retaining
acceptable quality. Try it and see
for yourself ! Check quality by
listening to a program, or to harmonics from an audio oscillator if

distortion -measuring equipment is
not available.
High -vacuum-type rectifiers, because of their much greater internal impedance, are not as susceptible to damage as mercury-vapor
tubes, but they do tend to run
hotter. In some types heating has
been known to reduce life seriously.
Tube ratings and actual operating
conditions should be carefully compared and either a choke or a
resistor used to reduce the load
where necessary. Here also a
choke -input filter will be beneficial
but it is not imperative as in the
case of the mercury type.
A reasonable operating ambient
temperature of from 110 to 115
deg F should be provided, either
by inducing natural circulation or
by resorting to a blower. Cooling
also reduces the danger of flashback in mercury-vapor rectifiers.
142

(Incidentally, while on the subject
of temperature, it is well to point
out that the life of electrolytic
filter capacitors decreases rapidly
above approximately 120 deg F and,
since these are usually mounted
adjacent to rectifier tubes, a double
advantage is obtained by cooling.
There is no practical point in operating below about 100 deg F unless

transformers. and other parts are
potted so badly that they drip!)
Equipment Faults

Equipment faults should be carefully analyzed to determine whether
tubes, or other seemingly-innocent
circuit elements, are causing
trouble.
Many engineers refer
humorously to the alleged practice
of the radio servicemen who completely re-tube a receiver at the
slightest provocation. Yet this
very stunt was at one time, and
perhaps still is, common audio
maintenance practice.
Faulty operation blamed on tubes

ounce or so of lead to the envelope
with spring clips. The experiment
may first be tried by securing the
lead mass with a rubber band. If
rubber bands are unobtainable, cut
strips from an old rubber glove
or inner tube. In extreme conditions of air -borne noise the tube
or socket can be surrounded with
a lead shield (a piece of pipe with
a cap over it-painted dull black
inside and out to facilitate heat
radiation). Extreme cases of mechanical vibration, usually of low
frequency and due to building rumble, etc., can be reduced by insertion of a simple high-pass filter
with a low cut-off at 60 to 80 cps.
A microphonic tube can sometimes
be cured by giving it a sharp snap
of the finger while in operation.
Presumably, this shakes into place
elements which were in a loose or

unstable condition.
Substitute Types

The availability of various tubes
has changed since the beginning
of the war and tends to vary from
time to time, with certain types
continuing in greater demand and
thus scarcer. A check of local suppliers will indicate the immediate
condition.
Tube catalogs and handbooks
show a diversity of similar types,
the variations being in respect to
socket terminals, filament voltage,
Protective Devices
glass or metal envelope, etc. Types
Various external mechanical and 6C6 -6J7-57 and 6L6-807 are exelectrical means may be used to im- amples of this. Tetrodes and penprove performance of tubes in criti- todes can replace some of the older
cal positions. Since the general triodes with a change of sockets
adoption of heater -type tubes hav- and paralleling of screens and
ing inherently low microphonic re- plates. Substitution of glass for
sponse, the use of sockets with metal and vice versa is usually a
elastic mountings has been all but matter of socket change and someforgotten. To one who has not times space, requiring shifting of
tried it before, the beneficial results other components. It is possible
of suspending a tube and socket to use lower-voltage types in 6v
from the chassis by means of parallel -operating
filament
or
several stout rubber bands will heater cireuits; in series circuits,
seem remarkable. Sponge -rubber suitable series -parallel combinaand even steel or phosphor-bronze tions of tubes and resistors can
springs can be used when the re- almost always be worked out.
quirements are not too severe. All
Extending Life
electrical connections to the floating socket should be flexible.
In the old days burn -outs of
The foregoing applies chiefly to tungsten filaments were anticipated
cases of mechanical vibration, where continuity of service was a
transmitted into the tube from the factor. Tubes were replaced after
chassis. If the microphonics are a certain period of use, regardless
air -borne, i.e., purely acoustical, try of whether or not they were in
damping the tube by fastening an
(Continued on page 393)

may be due to poorly -soldered or
fastened wiring, high -resistance or
corroded connections in coupling
transformers or inductances, corrosion at tube terminals and socket
contacts, and sometimes poorly -designed input circuits or inferior
circuit elements which give rise to
excessive thermal agitation easily
mistaken for tube hiss.
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ELECTRONIC HEATING

Design Chart

Choice of overall circuit constants for induction and dielectric heating applications can
be made directly from the chart. Their limitations and dependencies are visualized
DESIGNERS

of induction heating,

By C. V. FIELDS

Switclagear Engineer.
Westinghouse Elec. a Mfg. Co.
E. Pittsburgh, Penna.

dielectric heating, and other
apparatus of relatively high audio
and radio -frequency power can
choose appropriate circuit con- sections in the construction of the
stants, in accordance with operat- chart as a whole.
The horizontal lines are ordiing requirements, by the relations
conveniently arranged in the ac- nates of kva, in the upper sectioncompanying chart. B,,r this method and of frequency, in the lower sec-such relations can be easily held tion. The 45 degree diagonals are
within physical, electrical, and eco- cross -coordinates of voltage and
current in the upper section-and
nomic limitations.
The seven parameters covered by inductance and capacitance, in the
the chart are (1) current, (2) volt- lower. The vertical lines are of conage, and (3) kva, correlated by the stant reactance, common to both
upper section and (4) inductance, sections their values are shown
(5) capacitance, and (6) frequency, along the abscissa.
There is no set order of operain the lower section; with (7) reactance having its scale as a com- tions in arriving at a desired solumon coordinate between the two tion, since any point represents a
;

;
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-

April

1944

set of values for each of the four
parameters, and naturally satisfies
any equations involving them. It
is necessary only to familiarize
oneself with the directions of increase and decrease, and with the
calibration of the scales so that correct interpolation may be made, to
obtain a commensurate set of
values.
Induction Heating

In the usual case of induction

heating equipment design, three
factors have been established and
it is necessary only to ascertain the
remaining values on the chart. The
voltage and frequency are set by
the power supply characteristics in
the example shown on the chart;
143
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namely, 400 v and 10 kc. The current required was calculated to
be 500 amperes. The intersection
of the known voltage and current
gives the corresponding kva (200)
at the left, and the 0.8 -ohms inductive or capacitive reactance is read
on the abscissa directly above or
below the intersection. Interpolating between the two sets of diagonal lines, where the 0.8 -ohm ver144

tical line crosses the 10-kc horizontal line, in the lower half of the
chart, we find the inductance to be
13 µh and the capacitance 20 µf.
Dielectric Heating

Physical and electrical properties
of specimens to be heated by the dielectric loss method establish the
capacitance, power factor, and permissible voltage. From the desired

temperature and rate of heating,
one computes the required kilowatts, which is divided by the
power factor to get the kva burden
of the load. In the example shown
in Fig. 1 the 1000 µf specimen requires 100 kva at a maximum of
2500 v, and the oscillator covers
the 1500 to 5000 kc range.
Before proceeding to use the
(Continued on page 395)
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Each man, each machine acts as a unit

... And

every part-small

...

That's
every piece of equipment, performs as one
and
about
effort's
the
vital; that's what all
The very command: "cast off!" "contact!". . . must get through
instantaneously, perfectly. And they do-because in every line of communication each CINCH part "works GUNG in perfect harmony HO."

large-in

...

*

I

From the Universal Picture, "Gong

NC

SUBSIDIARY: UNITED-CARR

ELECTRONICS

-

Ho"-GUNG: Work; HO: Harmony.

MANUFACTURING CORPORATION
2335 West Van Buren Street, Chicago, Illinois
FASTENER CORPORATION, CAMBRIDGE, MASS.

Actual
Size
No. 9834
CINCH Miniature Socket with "integral"
or one piece shield and saddle.The high
base virtually acts as a shoe horn ...as
tubes must travel a straight path when
inserted or removed, thus preventing tube
breakage.Fullfloating contacts...a shield
base that acts as a support neutralizing vibration shock and distortion.
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TUBES AT WORK
Carrier Current for Railroad Communication
Communications in Plane Assembly
Free -Field Sound Room
Welding Current Regulator
Electronic Control for Burning Machine
Electronic Radio Range Monitor
Safety Grounding -Switch System
Electronic Heating and Radio Sondes
Lightning Counter
Temperature -Compensated A -F Oscillators

146
148
148
150
164
172
180
188
198
202

Carrier Current for Railroad Communication
A CARRIER CURRENT system of com-

munication, using the rails and
wires on poles parallel to the track,
has been put into operation by the
Pennsylvania Railroad on the 67 mile Belvidere -Delaware branch
running northward from Trenton,
N. J. The system has been applied
to freight service on a branch
where considerable traffic is handled.
So far, equipment has been installed on 10 locomotives, 10 cabin
cars and one block station. An installation at another block station
is under way at Trenton, where
the branch leaves the New York Washington main line. The sys-

tern permits the crews of freight
trains and block operators in way-

side towers to talk to one another
at any time for the transmission
of orders, reports, and information
on matters affecting train operation. The conductor in the cabin
car and the engineer in the lo-

The projection behind the wheel d the
locomotive contains a coil for picking
up the signal from the track in the
:arrie--current sys-em used by the

Pennsylvanie Railroac

comotive cab may also communicate with one another and the crew
of one train may talk with the crew
of another train several miles dis-

tant.
The equipment operates on a
push -talk system with a button
provided that causes a constant
audio tone to be transmitted when
calling. This tone is received by

Electronic equipmen for transmitting
mid receiving carriercirrent s.gaclo at
:he block station, node b-r Union
Switch and Signal Co.

'

handset with a press -to -talk switch and an overhead speaker (not shown) is used
by the engineer in the locomotive cab. The carrier -current equipment, mounted
above the driving wheels, utilizes the tracks and adjacent wire lines for reception
and transmission from train to train or to the block operator
A

146

the block operator ana other rexvs
ca the branch, as _s also the ent=uir-g conversation. Thus, crders to
cae train crew are noted by other
crews and a constant check nay be
F_ovided on overlapping orders.
Reception of the signal from the
tails is made by a pickup coil that
mounted a few :rczes above the
track. Power for the engineer's
Lait comes from the headlight gEnerator on the locomy =ive, while storage batteries supply the conductor's
set in the cabin car. Loudspeakers
are used in all positions and permit the men to hear whistle signals
April 1944
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Save Assembly Space and Time

LNG considered standard for metal encased units,

Mallory FP and WP Capacitors are widely specified
for radio and electrical assemblies. Light in weight, compact, complete with mounting features, they save
assembly space and time. Mounting brackets or other
accessories are not required where the chassis has been
punched with the characteristic FP slotted design.

MALLORY
Types FP and WP

Dry Electrolytic Capacitors

Mallory FP and WP Capacitors insure these savings:

1-Less engineering expense in capacitor applications
2-Lower costs per unit
3-Eliminate the need of special capacitors
4-Less labor in assembling to chassis
5-Eliminate the need of hardware for mounting
6-Uniformity eliminates the need for other parts

Lend a

Hand-Bay War Bonds

to stabilize circuit performance
7-Encased in metal hermetically -sealed against
extrêmes of temperature and humidity
8-Smaller sizes simplify design and conserve
chassis space

-

We invite you to send for complete test data and
specifications.
Pioneers in capacitor research and manufacture,
Mallory engineers welcome consultations on your
problems. An exceptionally broad background in
designing, testing and producing specialized types of
capacitors and noise filters is at your disposal.
Please feel free to use it. Write Mallory direct or
see your nearest distributor.

P. R.

MALLORY

ELECTRONICS
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Inc., INDIANAPOLIS 6, INDIANA
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foot apart, extend into the room at
right angles to the walls, ceiling,
and floor. These alternate from
seven to four feet in depth and are
used to trap extraneous and re-

flected sounds.
The photograph shows the use of
a robot head to test the sound reflection effects of a speaker's face
and head when close to the microphone. An electronic audio oscillator is used to produce tones at
various frequencies which are made
to issue from a diaphragm in the
robot's mouth. Tests are made on
a grilled platform located 11 feet
above the floor and supported by
vibration -isolated feet.

Welding Current Regulator
By B. COOPER
Electronics

Section
Industrial Control Engineering
Di rixion
General

Electric

Co.

ONE OF THE MOST frequent causes
of variation in resistance welding
current is a variation in the power
supply voltage during the making
of the weld. Since the welding
current is directly proportional to
the supply voltage, any change in
the supply produces a proportional
change in the welding current unless compensations are made. The
current regulator to be described
is not designed to maintain the
supply voltage at its normal level
but nullifies the undesirable effects

Complete setup for seam welding of aircraft propellors.
The current regulating compensator is the top unit at the right.
The larger cabinet contains
an electronic timing control

of variations in the supply voltage
and permits consistent quality welding comparable with that produced
on a power line having only a few
percent regulation.*
Condensation of a paper presented before the annual meeting of the American
Welding Society in October 1943, at Chicago. For purposes of consistency, the
symbols employed in this article are those
commonly used in communication circuits.

Other causes of changes in the
welding current are either a change
in the power factor of the welding
transformer and load, or a change
in the impedance of the transformer and load, or a combination
of these two effects. These changes
may be caused by moving the electrodes of the welding machine to
alter the size or shape of the sec-
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Simplified diagram of the current regulator for resistance
welding. The unit corrects for variations of welding current resulting from impedance or power factor changes caused by the welding
operation as well as supply voltage changes
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IRC
WILL BE
READY

At war's end, IRC will be prepared to furnish
ample quantities of resistors of all types to meet
Industry's post-war needs.
That these IRC units will be available on a
mass production basis is due to the fact that, in
meeting war requirements, we have developed the
Nation's largest resistor plant using the most
improved and efficient types of specialized equipment.

FEATURES

IRC WIRE WOUND

POTENTIOMETERS (TYPE W)

1. Tight uniform winding on specially processed
bakelite.
2. Uniform contact pressure which can be adjusted to meet application requirements.

ENGINEERING HELP FOR YOU

At your service on any resistance problems involved in your peacetime product design plans
is our Engineering-Research staff. You
may be assured that all projects discussed with this department will
be held in strictest confidence.

OF

OR

3. Welded resistance wire terminations.
4. Only one wiping contact -clock spring between
center terminal and contact arm.
5. Designed for maximum stability under conditions of vibration and shock.
FEIPfee
.
6. Available as duals and triples in
ye,
combination with composition
controls.
S

0I1B1.1. ßE%\

;141

401 N. Broad St. Philadelphia 8, Pa.

IRC makes more

ELECTRONICS

-

In the world.
for more applications thaw any other manufacturer
types of resistance units, in more shapes.
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ondary throat to fit a specific welding job or the introduction of
magnetic material into the throat
of the welder. The latter instance
changes the secondary inductance
and tends to make the welding load
more reactive, while at the same
time eddy current and hysteresis
losses in the magnetic material
projecting into the throat increase
the effective resistance of the secondary.
A third condition exists where
the welding machine is used to
make welds which may alternately
require a welding gun connected
in parallel with the secondary of
the welder. This requires a certain amount of cut-and -try juggling
to get identical results. On a setup
of this type the current regulator
can maintain constant electrical
welding conditions irrespective of
the projection of material into the
throat of the welder and irrespective of whether the weld is made
between the main electrodes or
with the welding gun.
Applications

Ode

go..ef

as the television hook-up

will be

as large

that will telecast the game

. , , on a beam of electrons.
Invisible to these millions, but essential to television, will be
transformers: regulators of electronic energy ... The intimate experience gained from war communication musts, will be applied
by Stancor engineers to electronic controls of the future-an incalculable plus value... Refinement in transformers spells Stancor.

STANCOR«040temi

STANDARD', TRANSFORMER

1500 NORTH HALSTED

CORPORATION
CHICAGO

STREET

Manufacturers of qualify transformers, rear-fors,
rectifiers, power packs and allied products for the
electronic industries.

SEND

FOR
NEW

COMPLETE

CATALOG

One application of the control
involved the welding of propeller
blades where different amounts of
steel projected into the throat of
the welder at various times and
caused changes in the welding current which could not be tolerated.
Another application was in the
making of oil and gas drums where,
at one time during welding, the

entire drum projected into the
throat of the welder. The variation
in welding current at different positions of the drum was about 40
percent before the current regulator was installed and constant
manual readjustment was required.
Without readjustment the drum
was burned severely at one point
and not even tacked together at
another. The welding regulator
held the welding current within 1
percent of normal throughout the
range and permitted uniform welds
to be obtained.
Operation
The circuit of the current regulator is shown in simplified form.
The regulator consists of : first, a
special tungsten filament rectifier
tube which measures the rms welding current; second, a comparison
and amplifying circuit for comparing this value of welding current
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RCA-2021-For Control

Jobs

Where Lightness and Small Size Count
TLRDY construction-stable operation-high control
ratio-yet this new RCA thyratron, the 2D21-is t: true
miniature. h weighs but i/z ounce; stands just 21/$ inches
high. And it will handle 100 milliamperes average; 500
milliamperes peak. The 2D21 is a gas -type tetrode electrically s:ntilar to the well-known RCA-2050.
In addition to its small size, RCA-2D21 has many application advantages-for example:

n

óealed

I
Eö""-

Wide Temperature Range: The 2D21 has wide temperature limits: -55 to +90°C, with little change in operating
charact, r_sties over the entire range.
Quick Heating: Anode voltage may be applied not less
than 10 sconds after application of heater voltage.

tivity possible. Low grid -anode capacitance makes the
2D21 insensitive to line -voltage surges.
versatility of Control: You can control the operation of
the 2D21 by means of both the shield grid and the control
grid. This makes for flexibility of control where needed.
Low Preconduction Current: Electrode structure provides
low preconduction current right up to the start of conduction.
High Sensitivity: Grid current of this tube is very low;
hence, a high resistance can be used in the grid circuit,
providing high sensitivity. A high-vacuum phototube, can
be coupled to a 2D21 without intervening amplifier.
High Current Ratings: For periods up to 6 seconds cut of
30, the 2D21 will safely carry 0.5 ampere plate current. It
will carry 0.1 ampere continuously.
Need further information? RCA application engineers
will he glad to help you in applying the RCA -2D2; and
other RCA tubes to your design problems. Write to Commercial Engineering Section, Radio Corporation of America, Harrison, N. J.

8

elek&esai

Low Internal Drop: Only 8 volts!
Any-position Mounting: The 2D21 is xenon -filled; no
mercury to limit mounting position, or to restrict motion
while in operation.

Stable Operation: The' inherent stability of this type of
gas -filled thyratron makes greater control -circuit sensi-

4/1/iaa.

/eeál

11oy.

TECHNICAL DATA

RCA- 2D21

63

Heater colts (A.C. or D.0

0 6

Heater ampere

8 volts

Tube drop (Approx.)

Max. overall length

Max. seated height

2t

In.

We

in.

T -Wz

Bulb

Miniature Button

Base

7 -pin

Ambleur Temp. Range -55° to -1-90°C.

$3.75

MAXIMUM RATINGO

Forward Anode Volts.......650
Peak Inverse Anode Volts
1300
Shield -grid Volts
-100
Control -grid Volts
-100
Peak

Peak Cathode Milliamperes
Average Cathode Milliamperes

500

....100

Max. Control -grid

Circuit Resistance

10

tlegohms

Typical A -C operation: RMS Anode Volts, 400: Shield -grid Volts, 4; RMS
Control grid Bias Volts, 5: Control -grid Signal Volts (Peak), 5; Con rol -grid
megohm; Anode Circuit Resistance, 2000 ohms.
Circuit Resistance,
1

SEND THIS FOR DATA SHEET
RCA, 710 So. Fifth Street, Harrison, N. J.
Please rush data sheet containing curves, drawings, and
other application data on RCA -2D21 miniature thyra-

tron to:
Name

Company
Address
City

State

at

The Magic Brain of all electronic equipment is a Tube . . .
the fountain -head of modern Tube development Is RCA

"Think we could get better
control with crystals?"

"Let's call in Crystalab

and be sure."

FOR THE ANSWER to many communications problems, whether they
involve crystals or not, more and more manufacturers have formed the
habit of calling in Crystalab.
In the supply of crystals to rigid specifications and in their application
to problems of frequency control, Crystalab has been privileged to serve
the industry and the armed services many times. Government procurement
specifications serve as the standard for all of industry and have been met
by Crystalab from the beginning of the demand for crystals in quantity.
This was possible only for these reasons:

1 Crystalab engineers brought to the industry, long experience in
the solution of electronic and communications problems.

with a normal value and giving a
signal proportional to any deviation
from normal; and finally, a phase shifting circuit for controlling the
power ignitrons in the main welding control.
In order to hold the welding heat
at a constant value, it is necessary
to keep the rms value of the welding current constant. This is done
by placing a current transformer
in the line supplying the welding
transformer and using the secondary current output to control
the welding current regulator.
The heart of the regulating system is the tungsten filament rectifier, Tube 3, whose filament is
heated by the current from the
current transformer and whose output is proportional to this current.
Since an identical facsimile of the
actual welding current from the
current transformer heats the filament of this rectifier tube, any
variation in the heat at the weld
caused by current changes will produce a like variation in the temperature of the rectifier filament.
The output of this rectifier tube,
which is operating in an emission limited state, will be directly proportional to the filament temperature and to the heating value of
the welding current, and will therefore, be a true measure of the rms
welding current.

2

Crystalab testing equipment includes the finest instruments
money can buy, plus many special instruments designed and
built in the laboratory, to meet specialized needs.

3

Crystalab manufacturing equipment, most of it specially designed and built, is capable of producing crystals in any quantity,
within the narrowest frequency tolerances.

Crystalab facilities are at your service, ready to help with your current
or postwar -planning problems. If experienced help in electronic research,
design and manufacture is your need, you will do well to ..
.
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Control panel of the current regulator
for correcting variation

of

resistance

welding current

The output of the emission limited tube is compared with a
reference voltage appearing across
part of the voltage divider on the
d -c control supply. This reference
or comparison voltage is held essentially constant by virtue of the
voltage stabilizing action of transformer T_, so that it will not be
affected by variations in the control voltage. The difference be April 1944
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SCOVILL SPECIALIZES IN COLD -FORGED
FASTENINGS TO FILL YOUR SPECIFIC REQUIREMENTS

"Cold -forging"- proof #18

...more

each month

to choose between "standard" and "special"

skill mastered that job illustrated
C
was cold -forged by Scovill specialists. Many buyers of special designed fastenings
believed their job could not be cold -forged
until they were shown just what cold -forging
ingenuity could accomplish.
That is where Scovill comes in. It is our job
at Scovill, not only to serve you effectively by
helping select the exact cold -forged fastenings
that will best fill your specific requirements,
but also to advise you just what fastenings can
and should be cold -forged.
To serve you effectively-we must understand
your particular problems thoroughly- help you
LD-FORGING

-

fastenings advise you candidly whether cold forging can and should be employed to obtain
the best results design, or help you design,
the fastening device most advantageous to your
assembled product deliver your job for minimum money- materials motions.

-

-

-

Save time, trouble, money- as many Scovill
customers have done by calling in one of
our Fastenings Experts from our nearest office
to plan your fastenings when the product
is still in the design stage.

-

SCOVILL MANUFACTURING COMPANY
SCREW
DIVISION
WATERVILLE PRODUCTS
[u TEL. WATERBURY 3-3151
WATERVILLE 48, CONN.
v
7111

NEW YORK, Chrysler Building

DETROIT, 6432 Cass Avenue

PITTSBURGH, 2882 W. Liberty Ave.
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CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building

SYRACUSE, Syracuse Kelllper Insurance Bldg.

LOS ANGELES, 2627 S. Soto St.

SAN FRANCISCO, 434 Brannan

St
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BROADCASTING...
RCA has installed standard broadcast transmitters all over the world.
RCA also has led in development of short-wave transmitters specifically

designed for international broadcasting.

The 50 KW Short-Wave Transmitter shown at the right is one of more
than twenty-five of this type built by RCA in the last two years.
This is the first high -power short-wave transmitter to be built to broadcast standards and to include such features as high-level modulation,
front access doors, vertical chassis construction, and streamline styling.
RCA's broad experience in every field of broadcasting-AM, FM, Television and Short-Wave-is a powerful and effective force in aiding all
phases of the industry. RCA quality is the standard of the industry.

RCA BROADCAST EQUIPMENT

RADIO CORPORATION OF AMERICA

-i

The

first high -power

short-wave broadcast

transmitter t

be

-

y

produced in quantity.

The 50 KW Transmitter of Radio Nacional, Rio
de Janeiro, Brazil, shown below, is one of more
than twenty-five of these 50 KW transmitters
built and installed by RCA in the last two years.
Most of these units are already taking an active
part on the broadcasting front of this global war.

Never before were so many high -power broadcast transmitters of a single design built and
installed in so short a time.
RCA experience in AM, FM and Television
plus world-wide organization-paved the way!

The RCA 50 KW short-wave transmitter of Radio Nacional, Rio de Janeiro.
Brazil. This transmitter is high-level
modulated, uses audio, modulator and
control circuits similar to those of the
RCA 50-E transmitter. Two complete
r -f units provide for instantaneous
frequency change -over. Other features
similar to broadcast design include
walk - in construction, front - access
doors, and streamline styling.

-

* * * * * * * * * * * * * * * * *

tween the output voltage. of the
emission-limited tube and,,the reference standard is applied to the
grid of the first stage of a two stage amplifier. The direct voltage
of the two-stage amplifier is used
as the d -c component in an a -c,
d -c phase -shift system employing
thyratron tubes 7 and 8 and transformer T. as a source of excitation
for the peaking transformer on
the main welding panel. This peaking transformer produces a peaked
output voltage whose phase corresponds to the point of firing of
Tubes 7 and 8. The peaked output
voltage controls the firing tubes
and hence controls the ignitrons.
Moving Firing Point

WHAT IS THE METAPLAST GUILD*?
The Metaplast Guild is a licensed group of
Metaplaters, firms licensed to Metal Plate on
Plastics under the patents of the Metaplast Company. In this group are firms which metal plate
plastics for their own manufactured items and
also firms which operate job shops.

APPLY METAPLAST TO YOUR BUSINESS...
1. Have a Metaplast Guild member in your
vicinity metal plate your plastic parts and items
for you. Present day war work or post-war planning are of equal interest to the Guild.

2. Apply for membership in the Metaplast Guild

... as a Guild member you can Metaplate your
own fabricated parts.

Drop us a note, we'll have a Guild member call
you-or write for booklet "Metaplast Process
and Licensee Plan".
on

'METAPLAST GUILD . .
Firms Licensed under Metaplast Process
Patent numbers -2,214,646-2,303,871-U. S. and Foreign Patents

METAPLAST COMPANY

205 W. 19th ST.

New York

Regulation
11,

N. Y.

* * * * * * * * * * * * * * * * *
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Regulation of the welding current is accomplished by changing
the point of firing of the ignitrons.
If the welding current tends to decrease, the firing point is automatically moved to a point earlier
in the cycle, thereby permitting
the ignitrons to carry current over
a larger portion of the cycle. If on
the other hand, something attempts
to make the current increase, this
firing point is retarded, thereby reducing the time of current conduction per cycle and decreasing
the current to normal. The new
firing point is chosen by the regulator so as to make the rms value
of welding current constant.
Following through one regulating operation, assume that the
welding current is higher than the
nominal setting. Under this condition, the filament of the emission limited rectifier, Tube 3, will be
hotter than normal, and will cause
the output of this tube to be greater
than normal. The difference in
voltage between the reference
standard, and the output of Tube
3, will make the grid of the first
amplifyLig tube more negative.
The resulting action of the twostage amplifier is that the plate
of the second stage moves more
negative, causing the peaker exciting tubes to be phase retarded.
This in turn, retards the point at
which the power ignitrons are
made conducting and thereby returns the current to normal.
Control of current by changing
the point of firing is obviously
limited to operation below 100 per April 1944- ELECTRONICS

For fetter Conneduvs

... Better nnecttEIith
BRITISH SOCKETS

.C. #50.351-1
British Ref. #10H-396
Signal Corps #SO-151
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C.C. #50.354-4
British Ref. #10H-391

Signal Corps #SO -146

C.C. #50.352-1

British Ref. .10H-395
Signal -Corps =S0-147
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cent or less than full sine -wave
current conduction. Once full sine wave conduction is reached, no
further regulation of the weld current can be expected. At points
below the full sine -wave condition,
the regulator will hold the welding
current to within ±2 percent of
the nominal setting, for changes
that would otherwise have produced
a ±20 percent variation in welding current. And ±20 percent
change in circuit impedance is by
no means the outside limit of regulating possibilities. This regulator will hold the current essentially
constant over a possible 5 to 1
change in current, having a regulating error over this range in
the order of 5 percent.
Filament Switching
Since welding current does not
flow continuously in the welding

...

and your proOne call to Allied
curement job is done! There's no lost

-

time no waste motion. Today's
largest and most complete stocks are
concentrated here under one roof.,.
Over 10,000 electronic and radio
items
ready for rush delivery to
the Armed Forces, Government, Industry and Research Laboratories.
close contact with
What's more
all leading manufacturers enables us
to simplify and speed procurement
of many diversified needs. You deal
with one source, instead of many. You
send one order for everything. Whether
you need one item or a hundred .. .
save time and work
Call Allied
First. Thousands do.

...

...

FREE

...

Today's Most
Complete
Helpful
BUYING

Write, Wire, or Phone Haymarket 6800

GUIDE

ALLIED RADIO CORP.
833 W. JACKSON BLVD., DEPT. 24-D-4, CHICAGO 7, ILL.

NEW Rapid

R -F

Resonance and Coil Winding Calculator

New, dual-purpose Calculator devised by Allied for fast
and accurate determination of resonance factors and
coil winding data. Simple, easy to use. Send for it now.
No. 37-955. Price net, only
25c

OVER 10,000
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ITEMS-such as:

Tubes

Transformers

Condensers
Capacitors
Resistors
Rheostats
Coils

Relays
Switches
Rectifiers
Wire & Cable
Crystals

Sockets
Photo Cells

Speakers
Receivers

Batteries
Chargers

Training Kits

Intercom.
Power Supplies
Converters
Generators

Code Equip.

Tools

Microphones
Headphones
Public Address
Meters
Test Equip.

line, the filament of the emission limited tube would be heated only
intermittently if some other means
were not provided. It is necessary
to have the filament of the emission -limited tube already near its
normal operating temperature in
order to eliminate any appreciable
thermal lag which would hinder
fast and accurate control at the
start of each weld.
'The control provides a stand-by
source of voltage to excite the filament of Tube 3 when no line current is flowing. This allows the
emission -limited tube filament to
be preconditioned according to the
magnitude of the stand-by source
of voltage. At the instant welding
current does flow, the filament of
Tube 3 is switched from the standby source to the voltage supplied by
the line -current transformer.
The initial cycle of weld current
will have a magnitude determined
by the temperature of Tube 3 at
the instant prior to the starting
of the weld. By controlling and

regulating the filament current
prior to the start of the weld, the
initial cycle of weld current may
be made any value desired. By use
of the tandem potentiometers P,
and P. and the milliampere meter,
the starting current may be easily
set. Usually, it is desirable to set
the first cycle to be as near as possible to the other cycle that will
follow. This can be done to an accuracy of approximately 5 percent.
Since the starting cycle is set
April
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TYPES OF SUPERIOR TUBING
IN MANY METALS -MAX. OD-%"
-

industry cover

years, as most suitable for the application. The pointer
tubing is generally aluminum where you get the combination of extreme lightness and maximum strength.
and
For Bourdon Springs, Superior uses SAE 4130 X
Beryllium Copper.

every analysis. Major production is in SAE 4130X, SAE
and 347,
1025, SAE 1010, Stainless Types 304, 321,

CORROSION RESISTANT TUBING-In this

Analyses generally handled are
1025, and 1035. They are used
1020,
1015,
SAE 1010,
wherever tubes, are machined, formed, bent, etc.

MECHANICAL

AIRCRAFT-Requirements

of this

Inconel and Aluminum. Government specifications in
constant use are AN -WW-T-846, AN -WW -T -850A, AN -

category, Superior places the Stainless Steels, Nickel,
are
Monel, Inconel, Copper and Aluminum. All of these
alloys
these
of
use
The
regularly.
less
handled more or
of
is indicated wherever you would find the problem
etc.
atmosphere,
acids,
of
because
corrosion, whether

substitutes
tomers as far in advance as possible. Practically all of
these changes will be forced by war conditions, but
we are confident that the substitutes will be every bit
as effective for the application as the material being
supplanted.

TUBING FOR ELECTRONIC APPLICATIONS

WW -T-855, AN -WW -T-858, AN -WW-T-861, and AN -T-43.
Also certain AMS specifications, with reservations because of size range or availability of redraw stock. As
become available, Superior will advise cus-

-

present time, Superior is furnishing Seamless
are
Nickel, Monel, Inconel and Stainless. The tubes
of
types
all
in
practically
used as anodes and cathodes
Lockseam
we
produce
Electronic tubes. In addition,
Sleeves" made from Nickel strip and also some Lap sleeves made in somewhat the same way. Also tubing
with special magnetic and glass sealing properties can
be obtained. We urge you to get in touch with us when
you are developing a design.

INSTRUMENT TUBING-In this field, Superior

furnishes hypodermic needle tubing, metal tubing for
surgical instruments and parts, pointer tubing for electrical instruments, flattened tubing for Bourdon Springs.
The hypodermic needle tubing is available in all standard sizes in the temper developed over a period of

SUPERIOR

TUBE

FOR

COMPANY,

NORRISTOWN,

EVERY SMALL TUBING

U. S.

Patented

PENNSYLVANIA

APPLICATION FROM

Seamless in various analyses. WELDRAWN

SUPERIOR

At the

5/8"

OD

DOWN

.tR;-. Welded and drawn Stainless, "Monet" and "Inconel"

SEAMLESS and Patented LOCKSEAM Cathode Sleeves
ELECTRONICS
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ROAD

GREAT NECK, N.Y.

Phone GREAT NECK 4054.
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"Water Buffalos"

are tough on Tojo!

Let

Photo courtesy of
Food Machinery Corr.

WHITAKER
help you with
your wiring
problem
WIRING HARNESSES

*
BONDING JUMPERS
CABLE ASSEMBLIES

AIRCRAFT and RADIO

CABLE PRODUCTS

WH
ELECTRONICS

-

Through heavy seas and swirling surf, across scorching sands
and through dangerous, dense jungles, Uncle Sam's "Water Buffalos" are carrying our fighting men to Victory.
Now that it can be told, we are proud to report that Whitaker supplies the cable assemblies and wiring harnesses for the LVT "Water
Buffalos" built for our government by the Food Machinery Corp.
The above is but one of many ways in which Whitaker works with
other manufacturers in the production of war needs. Possessing a background of 24 years' experience in the automotive, electrical and radio
fields, Whitaker has the "know-how", skilled manpower, and ample
plant facilities for a big volume of wartime and post-war production.
We solicit your inquiries. Please mail a wiring diagram or blueprint of the assembly required ...Whitaker Battery Supply Company,
Kansas City, Mo., St. Joseph, Mo., Philadelphia, Pa., and Oakland,Cal.

TAKER
163
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TRANSMITTERS

AND RECEIVERS
ENGINEERED FOR EXACTING PERFORMANCE

Base to plane, ship to ship, and wherever radio

communication

is vital in the war effort . . .
"ERCO-Built" Transmitters and Receivers are proving efficient and dependable. Because in research,

design, and manufacture, the painstaking skill
and expert talent behind ERCO engineering assure the technical perfection that only long years' knowledge and experience can provide.
Although largely occupied in wartime production, we are in a position
to meet your present requirements for specialized radio equipment, priorities of course, or to help plan your postwar needs. Your inquiry invited.

ERCO RADIO LABORATORIES
HEMPSTEAD, NEW YORK

Manufacturers of CUSTOM BUILT
164

RADIO APPARATUS

at an arbitrary value to be approximately the same as the following
cycles of welding current, it is apparent that should the duration of
the welding cycle be made too short,
any error in the manual presetting
of the starting weld current will
become an appreciable part of the
total welding heat. For this reason,
minimum "on" or weld time of not
less than six cycles is recommended.
Also, in the switching of the emission -limited tube filament from the
current -transformer voltage back
to the stand-by source, a small
transient is introduced in the control circuit. In order to be sure
this transient has completely died
away, the minimum "off" or cool
time during seam or pulsation
welding should be not less than
four cycles.
If variations in the welding current occur as a function of line
voltage fluctuations, then a more
simplified control than the one described here may be used. This
type of control, known as a welding
voltage-regulating
compensator,
will maintain the welding current
to closer than 3 percent of the
nominal current setting for a plus
5 percent to minus 25 percent voltage change. However, if variations in the welding currents occur
as a result of impedance or power
factor changes, in addition to possible voltage variations, then the
current-regulator control described
is recommended.

Electronic Control
for Burning Machine
By

DALLAS A. MIMES

THE CIRCUIT of an electronic con-

trol for a burning machine, used in
cutting large metal plates for ships,
is shown in the diagram. The unit
provides an even motor speed both
forward and reverse. Where a mechanical governor is used for this
purpose there is a variation due to
the lag of the governor, and the
resultant uneven speed of the motor, although comparatively slight,
slows down the burning operation.
The electronic control was applied
to a burning machine that runs on
tracks and burns off and trims
large steel plates, some as thick as
1i in. and as long as 30 feet. The
plate is placed in proper alignment
with the machine, the acetylene
April
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Shakeproof engineer studying stresses produced by
screws in plastics.

SIBKEPRINF

OFFERS A
SPECIALIZED ENGINEERING SERVICE
GEARED TO HELP YOU IMPROVE PRODUCT
PERFORMANCE AND REDUCE PRODUCTION COSTS!
In the assembly of plastic parts, each application requires a fastening
most suitable to the particular material used, the construction
requirements and the product's final use. The type, size and number of
fastenings that are to hold each part are of utmost importance in
achieving improved product performance. They also affect the speed of

assembly and thus, the cost of production.
Shakeproof engineers have studied plastic fastening problems for
years and are ready to analyze your applications. Through special
laboratory tests they can make recommendations on fastening methods
which will speed assembly, eliminate unnecessary parts, reduce
operations and lower production costs.
Write today-one of our field engineers will be immediately
assigned to help you!

SHAKEPROOF
TYPE 25

THREAD

-CUTTING

SCREWS
Actually tuta
its own thread
in plastics_elitninates

tap,
operations
tapping
Snug,tight fit, and in-

certain.

"

E
74,3e..7

pñá O F ÌC.

always

FOR FREE
TEST

KIT No. lO

Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS
2501 North Keeler Avenue, Chicago 39, Illinois
In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario
Plants at Chicago and Elgin, Illinois

Shakeproot Lock Washers
With Exclusive Tapered
Twisted Teeth

Shakeproot Type 1
Thread . Cutting Screws

for Metals

Shakeproof Cowl
Fasteners ..."The Quick
Opening Lock"

Sems Fastener Units
Pre

Ass.

.b ed

Shakeproof Lock

Washer and Screw
r

.

I

.
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Helping to Lift
AMERICA'S
VOICE!

TWENTY HOURS A DAY, for some 22,000 hours in three
years, one of the six RCA -857B mercury vapor tubes in
this main rectifier unit has operated without replacement. The rest of the tubes are nearing that mark. All
are equipped with graphite anodes manufactured by
National Carbon Company, Inc.
At WRCA-WNBI ... N.B.C.'s international short-wave

transmitter at Bound Brook, N. J.... the rectifier unit
supplies 10,000 volts to the modulator and to a 50,000
watt r. -f. power amplifier. The station beams OWI and
CIAA programs to Europe and South America on a day
and night schedule, helping to lift America's voice where
it is important to be heard.
The graphite anodes show no signs of deterioration.
That is because the properties of "National" graphite
make it ideal for electronic tube elements, adding dependability, power, and life to tubes of both communie
cations and industrial types.
Made to highest standards of purity, "National" graphite elements do not fuse, soften, or warp. With nearly
perfect heat radiation properties, they give extremely low
The word "National"

is a

operating temperatures per unit area per watt plate dissipation, and reflect minimum heat to the filament. The
overall lowering of heat reduces warpage of other tube
parts. And graphite itself helps keep the interiors of both
vacuum and gas -filled tubes uncontaminated.
National Carbon Company, Inc., for years has furnished
graphite for many kinds of electronic apparatus. We welcome the opportunity to discuss with you the advantages
of graphite anodes, grids, and other elements for electronic tubes of any type.

registered trade -mark of National Carbon Company, Inc.

BUY UNITED STATES WAR BONDS

NATIONAL CARBON COMPANY, INC.
Unit Union
of

CARBON PRODUCTS DIVISION,
166

Cleveland

1,

Ohio

Carbide and Carbon Corporation
11133

New York, Pittsburgh, Chicago, San Francisco
April
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FLEXIBILITY OF CIRCUITS
one of seven special features described
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Communication Products Company describes in
this new booklet the many features of these exceptional switches-developed after careful research
and a thorough testing of their performance in the
laboratory.
The use of pure silver in the construction of
STERLING SWITCHES makes unnecessary the high

spring pressures ordinarily required to cut the
insulating oxides formed on the
base metal contacts commonly
used on this type of switch. The
reduction in friction thus effected
provides great ease of operation
in multiple -section assemblies.
Careful planning of contact arrangement assures maximum voltELECTRONICS

-

Apri!

age flash -over between all parts of the switch and
frame.
Described and illustrated in detail is the design
which gives to STERLING SWITCHES a maximum
of strength and rigidity with a minimum of weight.
Illustrated also is the unusual flexibility in circuit de-

sign which is possible with STERLING SWITCHES.
Send for your copy of this informative booklet today.

PRODUCTS
744 BROAD

CPS

COMPANY, INC.

S

N AVENUE JERSEY CITY, N. J.
Auto-Dryaire
Sterling Switches
Coaxial Transmission Line and Fittings
Frequency Lacquer
Radio
A-27
O
-Max
Systems
Radiating
Antenna and

FACTORY: 346 BER

ú?
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Components of the electronic device
added to the burning machine for speed
control. The thyratrons supply current
to the motor armature while the field
is energized by the small receiving
-

type tube

/Jnsung
ONE of these days the confetti will fly and we'll welcome
home the millions of our heroes to enjoy the peace they've
won. That's the way it should be.
But there are other heroes, too-among them the staunch
instruments that helped to give our planes, our ships, our
guns their incredible power and precision.These instruments
are saving lives, are shortening the war, are hastening the
defeat of our enemies.
When the war is won, there will be other jobs for them
to do-in the professions, in the sciences, in industry. High
among these servants of the peace will be the instruments
made by Boes. In peace, as in war, the sustained accuracy* of
Boes-made instruments will be prized by all who use them.
not an easy quality to achieve. It
must take into account all factors of use-must then employ the
design, the alloys, the construction that infallibly protect an
instrument against all threats to its reliable performance. Such
instruments, obviously, must be built with performance-not
price-in mind. We invite the inquiries of those who are interested
in such standards.

* SUSTAINED ACCURACY is

instruments
for Measuring, Metering dl' Testing Equipment
THE W. W. BOES

COMPANY, DAYTON, OHIO

torches are lit, and the machine
moves across the plate, burning as
it travels. The torches can be adjusted to any angle to give the
proper bevel to the cut. Thus, one
side may be cut straight and the
other side at a 45 -deg angle.
Both sides are cut at the same
time, with the torches secured a
certain distance apart, to insure a
uniform piece of metal. If one side
were cut at a time, there would be
the chance of bulge of a fraction
of an inch in various places due to
heat warping the plate. The even
cut of the plate is important since
the plate must fit the allotted portion of the ship's hull.
With the electronic unit, the variation is eliminated and the speed
is so uniform that it is possible to
burn 10 in. per minute where before
only 5 in. could be burned. In other
places where it was usual to burn
13 in. per minute it is now possible
to burn 17 in. because the preheat
travels at a uniform speed instead
of spasmodically. The control can
be adjusted to burn from I to 10
in. per minute, and, although designed for the Link Belt burning
machine, can be used on any motordriven equipment such as drill
presses, small lathes and the like.
The same electronic system can
be used to control the motor speed
of a coil winder. A foot pedal is
used which is in turn connected to
the variable auto transformer to
control the speed of winding the
coil. This permits the operator to
lead the wire evenly onto the various layers; if trouble occurs, he can
April
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If you believe

in the future of America as we
do, then we're asking for an appointment immediately after the victory has been won .. .
when a bright new era awaits us all.
Perhaps we can talk about a coil problem
how thoroughly we're organized to help
you on such a problem only military censorship forbids telling now. Or it may be that
you manufacture your own coils and will be interested in discussing magnet wire-any shape
-any insulation that your operations require.

...

As a matter of fact, perhaps we can get to-

gether now, but if it happens we can't, remember we have a date in and for the future. When
we both can keep it, you can again take advantage of Anaconda's service and the benefits
derived from the single product control "from
mine to consumer" backed by years of contin43236
uous metallurgical experience.
ANACONDA WIRE & CABLE COMPANY
General Offices : 2 5 Broadway, New York 4
Chicago Office: 20 N. Wacker Drive 6
Subsidiary of Anaconda Copper Mining Co.
Sales Offices in Principal Cities

familiar trade-mark
symbolizes the best efforts of modern research
and production.
This

ANACONDA WIRE & CABLE COMPANY
ELECTRONICS
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INSULATION FOR THE ENTIRE INDUSTRY

/0,0
Under the aegis of four time-tested trade names, EMPIRE, MICANITE,
LAMICOID, and MUNSELL-insulating products made by Mica Insulator
Company have proved their dependability and importance as adjuncts
to the development of electricity's spreading horizons. Their performance

OTHER

APPLICATIONS

:

Sound and oxygen
diaphragms, aircraft.
magneto and transmitting condense*
films, gauge -glass
shields, heating ap-

pliance elements.

MICA-

SHEET

of which our Munsell Division
is one of the largest single importers, is extensively used in
the field of electronics, where
high frequencies often combine with high operating temperatures. As element supports
and thermal guards, their use

ranges from small receiver to heavy duty transmitting
tubes. Supports shown at left are punched to specification
by Mica Insúlator Company from high-grade Muscovite
mica sheets.

OTHER

APPLICATIONS:

Coil forms, circuit
breakers, bus bar in»
sulation, condensers,

LAM

1

COI

D

-

A thereto -setting plastic lami-

nate in sheet, rod or tube form,
fabricated with a variety of
cloth and paper bases. It has
controllers, switch
uncounted applications for
gear insulation, etc.
mechanical, electrical, graphic
and decorative uses and is
readily machined into intricate
shapes. Illustrated is a Lamicoid insulating closure for a
fluorescent light bracket, one of many new Lamicoid applications where electrical and mechanical strength requirements combine in the manufacturing field.

panels, terminal
strips and blocks,

OTHER

APPLICATIONS:

Phase separation,

slot and end winding, magneto, ignition and instrument
coils, padding and

E

M

P

I

R

E-

The most widely accepted name

in varnished cloths and tapes
marks the products of Mica
Insulator Company exclusively.
banding cushions,
Cambric, canvas, duck, silk,
armature ends, etc.
rayon and Fiberglas, impregnated with carefully selected
varnishes and varying in thickness from 2 to 40 mils, offer the manufacturer or designer
the widest selection of insulating fabrics for coil wrapping
and other similar uses.
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fulfills, in manufacturing, electronic, maintenance and public utility fields
alike, the promise of unvarying quality which these trade names imply.
However diversified your insulating requirements may be-you will
find, in the products and facilities of Mica Insulator Company-a supply
source equipped to help you meet your needs and to complement your
own product research with half a hundred years of irreplaceable experience in insulation.

OTHER

-

A N I T E
Built - up mica-the original
M

APPLICATIONS:

Slot cellsand troughs,
end -bell insulation,
it forms and spools,
igh-tension termi-

I

C

and trade -marked product of
Mica Insulator Companyals and barriers,
consists of thin mica splittings,
ushings, washers
bonded into composite sheets,
nd other uses.
rods and tubes. It is almost
universally used for V-rings in
motors of all sizes, from the
largest D. C.'s to the compact, new design fractional
horsepower motors for military and postwar civilian use.
V -rings can be furnished in one (shown right) or two
pieces, or as sectional, fitted rings.

LAMICOID
OTHER

AND FIBERGLAS-

APPLICATIONS:

Stampings for field
poles and armatures,
punchings, washers
or for other uses demanding resistance
to elevated operating temperatures,

A specialized product of Mica

Insulator Company, for use in
applications requiring resistance to elevated temperatures.
Low moisture absorption and
and non -hygrohigh dielectric strength proscopic properties.
vide plus protection for motors
operating under adverse conditions. Machines well, and is extensively used for slot
sticks (illustrated) and end insulation.

SILK AND

OTHER

MI CAN

APPLICATIONS:

Coil wrapping and
end insulation ande''

I

T

E-

Composed of mica splittings,
faced on both surfaces with
silk or with silk on one side
and 1 -mil condenser paper on
the other. The tape (illustrated) is an important insulation in the construction of
Diesel - powered locomotives.

other uses where

space saving, plus
good mechanical and

electrical strength,
are important fac,.
tors.

MICA INSULATOR COMPANY
TOO

VARICK

STREET, NEW YORK

14.

N. Y.

Detroit: Book
Cleveland: 1276 W. 3rd St.
Chicago: 600 W. Von Buren St.
Building Cincinnati: 3403 Hazelwood Avenue Boston: 285 Columbus Avenue
Seattle, Los Angeles and San Francisco-Angus Campbell, Inc.
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SHIPBOARD COMMUNICATION

Circuit of the electronic speed control
for a burning machine used In cutting
steel plates. A Variac fe fused to
change the voltage applied to the

thyratron tubes

MACHINE

GUN

TRAINER

TANK INTERPHONE

IN THE THICK OF BATTLE IT'S
!9

You see here four of Opeladio's many war assignments

. . . all
equipment that is "in the thick of it" on the battle front and on
the training front. And exciting new electronic problems, details of which
cannot he told, are now in work. Operadio-built communication arteries that

link the bomber pilot with his crew and the tank commander with his
gunners . . . that forge all units on shipboard into a combat team, have a
significance to American business beyond an earlier Victory. This war -won
electronic "know-how" can serve your lousiness, whatever it may he!
OPERADIO PLANT BROADCASTING FOR MUSIC AND VOICE -PAGING
.
.
FLEXIFONE INTERCOMMUNICATION

oPERADIo
OPERADIO MANUFACTURING COMPANY, ST. CHARLES, ILL.
SYMBOL OF ELECTRONIC 9, EXCELLENCE SINCE 1922
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immediately stop and make the
necessary corrections.
The unit may also be used for
controlling the rotation of welding
turntables and for testing the coils
of a stator to determine the polarity of the poles. This is done by
disconnecting the motor leads and
connecting the two armature leads
to the coils of a 3 -phase motor in
the customary testing sequence.

Electronic Radio
Range Monitor
A NEW AUTOMATIC radio range mon-

itor for use at airports provides instant warning if any radio course
shifts as little as 3 deg from its normal setting, or fades below its normal strength. The monitor may be
adjusted to operate all warning devices with a range course shift of
less than 1 deg.
The course monitor receiver is
located 1200 feet from the radio
range station, directly on the radio
course, and is connected through a
telephone line to an indicator panel
in the airport control room. Four
receivers are required for all the
four radio courses of the standard
CAA four-course radio range.
So long as the radio course does
not shift, the monitor receiver continuously picks up the interlocking
A and N signals transmitted by the
range station. If the course shifts,
either the A or the N signal begins
to predominate, the amount of the
course shift being indicated by the
comparative difference in strength
between the A and the N signals.
When this happens, the monitor
receiver automatically transmits
an electrical impulse to the moniApril

1944

-
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many of America's most vital electron tube plants, where the ideal is the
standard-Sherron Tube Test units are standard equipment. Hit-or-miss has no
place in these plants. Halfway measures aren't tolerated. Precision meansprecision! That is why Sherron-engineered test equipment has been selected to
provide the highest degree of automatic vigilance necessary to assure and maintain precision production standards.
In

SHERRON TUBE TEST UNITS MEASURE:

MANUFACTURING PROCESSES:
Aging-Life-Pre-Heat-Bombardment.

Inter Electrode, Capacitance-Gas Current.
Power Output. Trans -conductance. Amplification Factor. Oscillation and Frequency
Cut-off.
Power Rectifier.
Peak Emission.
Pulse Tests. Mechanical Impact or Sound Impact. Vibration.

CATHODE RAY:
Life Racks-Persistency-Intensity.

I
ETALLIC CORPORATION
1201 FLUSHING AVENUE
ELECTRO N CS
I

-
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BROOKLYN 6. N. Y.
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ceives radio range signals and flashes
the ground crew if changes occur in
the signal. A warning signal is also
sent out over the defective beacon to
warn pilots
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tor board at the airport, which
flashes a red light and sounds a
siren to warn the ground crew; at
the same time, the monitor automatically dials the range transmitter which begins to send out to all
pilots a warning signal at the end
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of each A -N cycle.
The same warning is given by
the automatic monitor if the link
circuit relay fails to interlock the
A and N signals correctly or becomes locked; or if the output of
the radio range station drops below a predetermined level; or if
more than one-half of the range
station identification call is not being transmitted.
Balance Circuit
To measure the comparative
strength of the A and N signals,

BLAW-KNOX
AL
VCRT[C

RADIATORS
F
TELEVISION TOWERS
M&
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the receiver automatically divides
them and feeds them into separate
channels. After the two signals
have been equally amplified and
rectified, the resultant direct currents from the two channels are
fed, in opposite phase, to a balanced bridge circuit. Should the
course shift, the output of one
channel becomes greater, causing
the pointer of the indicating instrument on the control board to move,
showing how much the course had
shifted, and to which side; at the
April
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SEALED!

Wire or cable protected by Lexel insulating tape cannot
get out of center. That's because this unique tape forms
a continuous helical tube in which the conductor is automatically and permanently centered and heat -sealed.
This positive centering provides the further advantage of light weight and low bulk because no extra
insulation is needed for a margin of safety. Of course,
Lexel meets every requirement of high dielectric
-strength, high insulation resistance, flame retardant
qualities and extremely low moisture absorption.
For compact, lightweight installations in low-tension
service, such as controls, instruments, lead-in and
hookup wires and electronic circuits, Lexel (cellulose
acetate butyrate) is an accepted military specification.
Write us for additional information and names
of manufacturers who supply Lexel insulated wire
and cable.
CUSTOM-MADE INSULATION
As a regular service, Dobeckmun engineers also develop laminated insulation products, custom-made to special purpose
specifications, such as slot cell and phase insulation for motors,
insulation for shipboard cables and other uses. If your requirements are unusual, call on us.

"LEXEL" is

a

registered trade -mark of The Dobeckmun Company.

COMPANY

H

DOBEC KMU
INDUSTRIAL PRODUCTS DIVISION
SALES HEADQUARTERS

WESTERN
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CLEVELAND 13, OHIO
SAN FRANCISCO
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This non-stop rotating oven enables North
American Philips to produce cathode ray
tubes in assembly line quantities despite the
complex heat treatment required for uniformly high quality.
In baking out and rendering inert the binders
in the "Aquadag" and fluorescent coating on
the inner surfacesofthe bulb, heat must be gradually raised and as gradually lowered to prevent
damaging residual strains in the glass. The oven
illustrated, product of North American Philips
ingenuity, accomplishes this by rotating slowly
racks of bulbs through zones of increasing and
decreasing temperatures within the oven from
room temperature to 450C, then down to 200C.
This is but one of the many innovations in engineering and production techniques which assure for
NORELCO Cathode Ray Tubes a uniformly high
level of performance.

Painstaking concern for perfection and constant
striving for improvement characterize all the activities of North American Philips in the development
and manufacture of NORELCO electronic products.
Various types of cathode ray, transmitting and
amplifying tubes are now being produced for our
armed forces, together with quartz crystals for land,
sea and air -borne communication equipment.
For our war industries we make Searchray (X -Ray)
Apparatus for industrial and research applications; X -Ray
Diffraction Apparatus; Direct Reading Frequency Meters;
Electronic Measuring Instruments; High Frequency Heating Equipment; Tungsten and Molybdenum in many forms;
Fine Wire in many metals and various finishes; Diamond Dies.

And For Victory We Say: Buy More War Bonds

Ó/'e/CO

ELECTRONIC PRODUCTS by
NORTH AMERICAN PHILIPS COMPANY, INC.
Executive Offices: 100 East 42nd Street, New York 17, New York
Factories in Dobbs Ferry, New York; Mount Vernon, New York
(Metalix Division); Lewiston, Maine (Elmet Division)
178
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the sound of battle
-

The terrible roar of planes over the battlefield the
all these sounds
friendly chatter in a studio at home
are recorded with impartial fidelity on an Audiodisc.
Because each blank is manufactured to precise specifications, and closely supervised every step of the way, we can
give you an extra durable, better recording blank. A blank
as well prepared for today's critical war events, as it will
be suitable for tomorrow's abundant peacetime uses. Audio
Devices, Inc., 444 Madison Ave., New York 22, N. Y.

...

As critical metal restrictions are lifted, Audio will bring
to those who want them, more and more aluminum discs.

ee.,74 )44
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Any Way You Look at
TOOTH

ENOUGH

it

...

SMOOTH ENOUGH
FOR PEN !

FOR PENCIL'

same time, the warning light and
the siren begin to operate.
The course monitor board is located at the airport, and contains
a visual indicator to show the
radiation strength of the range
station ; a green light which remains lit so long as the station is
transmitting its courses correctly ;
a red warning light which flashes
on if anything goes wrong; a siren
with a resetting switch which allows the ground crew to silence it
while repairs are being made
whereupon it automatically resets
itself to sound a new warning; and
an Angus-Esterline recorder which
automatically traces a complete
record of the performance of the

radio range station.

..

Arkwright's Tracing Cloths are Tops!

Take Arkwright's MATSURF
Pencil Tracing Cloth for example. One draftsman will tell you
he likes it because it will take

pen or pencil lines with equal

... because it erases so
neatly. Another will say facility

because it makes such sharp,
legible reproductions
stands
up under rough handling. Try

...

MATSURF yourself. You'll see
that it is superior on all counts.

Arkwright Finishing Company,
Providence, Rhode Island.

TRACING
CLOTHS
AMERICA'S STANDARD FOR OVER 20 YEARS
180

Fan Marker Monitor
A similar device is used to safeguard the functioning of airway
fan markers that give pilot a
definite position check along the
radio range course. Both this and
the course monitor are made by
Islip Mfg. Corp.
The fan marker monitor receiver
is located near t _e Marker, and is
connected through'a telephone line
with a monitor boárd`in the airport
control room. If the marker radiation stréngth, or its percentage of
modulation, dróps below a certain
level, ór if the marker identification signal keying becomes faulty,
the red light flashes on the monitor
board and the sirens are sounded.
The fan marker monitor board has
all the automatic features of the
course monitor board. In addition,
a neon light is provided which
flashes with the keyed signal to
provide visual check on the functioning of the fan marker.

. .
Safety GroundingSwitch System
.

By JOSEPH ZELLE
Transmitter Technician, WABC
Columbia Broadcasting System
ACCIDENTAL

ELECTROCUTION

by a

radio transmitter can be avoided
by using the circuit shown at A in
the illustration. In addition to the
regular interlock system, interlock
switches that close when the door is
opened are connected in parallel
and made to operate a relay when
any door is opened. The relay, operated by the line voltage, shorts
the high voltage bus to ground
April

1944
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Key to the excellence of Federal Crystals is intensive, stepby-step inspection, geared to strict production tolerances.

And behind this painstaking process are world famous
engineers, skilled technicians, highly developed precision
machinery.
As a result, Federal has earned

-

a reputation for crystals

of the highest standard crystals which are today filling
a vital role in wartime radio.

Remember, Federal's comprehensive facilities can fill any
from the lowest frequency bar to the
crystal need
highest oscillator plate.

...

*

*

*

Federal is a leading manufacturer o/ aerial navigation, broadcast and general communications equipment. Its outstanding contributions through the years
have made the name Federal synonymous with rodio
development and progress.

And with every crystal goes the Federal stamp of approvaL
an assurance of uniform performance under the most,
difficult operational conditions.
When it's crystals you want-call Federal.

Federal Telephone and Radio Corporation
Newark, N. J.

ELECTRONICS
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MAKE ACCURATE TESTS

ANU

MEASUREMENTS

INSTRUMENTS

HERE'S A PARTIAL LIST OF
TESTS

AND

MEASUREMENTS

THAT CAN BE MADE WITH
INSTRUMENTS

STANDARD

There is an -hp- Electronic
strument for making most every
imp rtant test or measurement in the meld of radio and
electronics. Their accuracy is unexcelled and, their perfolmanc_ unequalled. Simplicity of operation makes for greater
speed ... saves you valuable time whether on the production
line or in the laboratory. iet the facts Lbout -hp- Instruments today. Ask for catalog number 17A. Also have your
mire put on the list for regular mailing of -hp- techn:cal
bulletins which give valuable current information abut
elearonic instruments. Nc obligation, cf course.
,'

HEWLETT-PACKARD
BCX 823A STATION
82

L,, PALO

COMPANY

ALTO, CALIFORNIA

Distortion Measurement
Generate Standardized Voltages
Measure Audio Frequencies
Gain Measurement
Voltage Measurement
Measure Network Response
Measure Wave Harmonics
Acoustic Measurement
Noise Analysis
Measure Frequency Response
Square Wave Measurement
Establish Standard Frequencies
Establish Standard Ratios by
Attenuation
Provide Voltage for Bridge
Measurement
Special instruments and combina
pions of instruments can be supplied to fill your needs. Let our en
gineers help solve your problem.'
April
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MAKE ALL KINDS OF TRACING

REPRODUCTIONS WITH PEASE CONTINUOUS

BLUEPRINTING-PROCESSING MACHINES

"K" .Continuous wet Dire
Process Developing Attachment fo
complete Continuous Blueprintin
and Processing Machines.
Pease

"700" Continuous Whiteprint
(Dry Direct Process) Developing
Machine only.
Pease

BLUEPRINTS with sharp white lines and dark blue backgrounds ... also Blueline prints with clear cut dark blue lines
on clean white backgrounds are made better and faster, 30
feet per minute with Pease "22" (not shown). What is more,
they are made at lower cost ... as low as one cent (and even
less) per square foot of finished prints on Pease Continuous
Blueprinting and Processing Machines.
BROWNPRINTS (Negatives) and Brownline prints instead
of Blueprints are made on Pease Continuous Blueprinting Processing Machines by simply using Negative Paper and
utilizing the quick change Chemical Applicator System to
change from Potash to Hypo. Pease Machines are the only
ones, to our knowledge, wherein Hypo is applied to both
sides of the paper thus producing superior color. The prints
are then dried in the continuous drier.
WHITEPRINTS (Dry Direct Process) are efficiently made by
exposing Pease Multazo Whiteprint paper, or any other Dry
Direct Process paper, in any Pease Printer, after which exposure the prints are developed in a separate, table style,
Pease "700" Continuous Multazo Whiteprint (Dry Direct
Process) Developing Machine (illustrated at left).
WET DIRECT PROCESS PRINTS are made by threading the
Wet Direct Process paper through the Printer and the Pease
"K" Continuous Wet Direct Process Developing Attachment
(illustrated at left), which is firmly bolted to the printer and
which consists of a developer tank, tray and rolls. The prints
are then carried over the drier, through the wind up device
which delivers them at the back of the machine.

...

Sliding "Vacuum-like" Contact smooths tracings,
prevents errors in printing
Three Speed Lamp Control provides
operation at 10, 15, or 20 amperes, minimizes running speed and drier
heat changes Actinic "No-Break" Arc Lamps burn 45 minutes without
breaking arc, resume instantaneously
Horizontal "Floating" Water
Wash floats prints free from tension, prevents wrinkles, stains, bleeding
Quick Change Chemical Applicator System economically allows
change from Blueprints to Negatives in 30 seconds Eight -inch Diameter Drying Drums, thermostatically controlled, heated by gas or
electricity, dry prints "flat as hung wallpaper."
PEASE SENSITIZED PAPERS are completely dependable for superior
Blueprints, Blueline Prints, Brownprints (Negatives), Brownline Prints
and Multazo Whiteprints (Dry Direct Process). Of course, Papers
produced by other manufacturers may also be used satisfactorily.
PEASE FEATURES

Write for Literature und Prices

Pease "22-16"

Continuous Blueprinting and Processing Machine
has an actual production speed
of 20 feet per minute. Pease "22" (not
illustrated) has a speed of 30 feet per minute.

gatie

... No obligation,

THE C. F. PEASE
2639

WEST IRVING PARK ROAD

ce9fiaahAeeóot ageáhdQ e'tac,;,q
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II

A -C

L

Door

1-

interlocks
A

B+

.

//5V
A -C

Ground sty. open
Trans. doors
open

6
To

interlock sequence

o-o--o+
Control
circuit
Groundsw.

Bell

.a0-1I11IC

Switching circuits for maximum safety
operating personnel in broadcast
stations

of

.. ¡n Warld-vilide Aerial Warfare!
* Pygmies in size, but giants in achievement are WILco Thermometals (thermostatic bimetals) and WILco Electrical Contacts.

* Either paired with the correct WILco Thermometal, or used alone,

WILCO

Aeralloy Aircraft Magneto Contacts are doing their part to assure smooth airplane performance. Other WILco Electrical Contacts are giving equally dependable service in tank, ship and gun applications.

* WILco Thermometals, either separately or in conjunction with WILco Elec-

trical Contacts, are being used with the same success for aircraft oil temperature
control and in various instruments for the Army and Navy.

BOTH AVAILABLE FROM ONE SOURCE
* The facilities of THE H. A. WILSON COMPANY permit manufacturing customers to secure both electrical contacts and thermostatic bimetal from a single
source. This is important because materials from these two groups are frequently used in conjunction, as parts in the same device. The most effective
use of one necessitates a knowledge of the other.

WILco PRODUCTS ARE: Contacts-Silver, Platinum, Alloys, Powder Metal.
Thermostatic Metal-High and Low Temperature with Electrical Resistance
from 24 to 530 ohms per sq. mil, -ft. Precious Metal Collector Rings for rotating controls. Jacketed Wire-Silver on Steel, Copper, Invar, or other combinations requested.
Witco sales and engineering representatives are famil-

iar with both Electrical Contact and TiERMOMETAL
application. Send us your problem for analysis.

THE H. A. WILSON COMPANY
10.5 Chestnut St., Newark, N. J.
Branches: Chicago

I

8

* Detroit

whenever any door carrying high
voltage is opened. The relay should
be one capable of handling the high
voltage and care should be taken to
mount it where no flashover or
breakdown will occur between the
relay and the high voltage bus,
framework, etc.
A warning system can be rigged
up as shown at. B. Here a second.
interlock switch is mounted on
every door and the parallel switches
connected in series with a switch
operated by a cam on the grounding switch bar. The secondary
door interlock switch closes when
the door is opened, while the
grounding switch interlock is
closed when the ground switch is
open. Thus either the transmitter
door must be closed or the grounding switch in the ground position,
otherwise a circuit is completed
which operates a bell, buzzer, repeating chimes, flashing lights, etc.
which will "wake up" the operator.
F'tt-rthermore, the line supply might
be replaced by several dry cells,
thus assuring operation even with
all power cutoff. The dry cells can
be stored in a cool place, need no
attention and last for months.
A third system is shown at C
of the figure. This system uses the
original door interlocks and the
control circuit voltage to operate
the relay. It will be noted that the
April
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MODEL

B

t

N E W DOUBLE COIL
POWER RELAY...

ALLIED'S

SMALL

To meet the insistent demand of electronic engineers
for a small, compact power relay to operate directly
from the plate of a vacuum tube and other limited
and to withstand shock, vibration,
power circuits
humidity, salt spray and all the necessary war -time

...

specifications ... Allied engineers developed the new
semi -sensitive dual coil, Model "BOY" Relay.
This new member of the Allied line eliminates the
necessity for the use of intermediate sensitive relays
or power stepup equipment formerly required to operate the conventional power relay.
Model "BOY" requires only 1/2 to 3/a watt for positive
and reliable operation ... as compared with 21/2 watts
or more for similar relays of equal load capacity.
The two coils of the "BOY" offer interesting circuit
possibilities; for example, the coils may be connected
in series for operation at one voltage and in parallel
at a second voltage; or one coil can be used for operation while the other is used for holding. Many other
variations are possible.
Write for the latest Allied Catalog describing complete operating characteristics of the- new "BOY" and
many other Allied precision relays.

OPERATING CHARACTERISTICS
Available in 2, 3, or 4 pole construc-

tion with contacts normally open,
normally closed of double throw.
Contacts are rated at 10 amperes to
32 volts DC and 115 volts AC -5 amperes to 230 volts AC ... 60 cycle ...
non -inductive.
Designed to meet Army, Navy and
CAA specifications.
Dimensions: 1 5/8 by 1 7/8 by 1'
weight 5 ounces.
inches

...

J

"BOY" and other Allied
Relays are available
Hermetically Sealed.

ALLIED CONTROL COMPANY
INCORPORATED

2 EAST END AVENUE

(AT 79th STREET)

FACTORIES: NEW YORK CITY

ELECTRONICS
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MOO EL NO. 1632

CONTINUOUS COVERAGE

-100

KC. TO 120 MC.

Triple shielding throughout, Steel
outer case, steel inner case, plus
ALL FREOUENCIES FUNDAMENTALS

complete wide -range Signal Generator in keeping with the
broader requirements of today's testing. Model 1632 offers accuracy and stability, beyond anything heretofore demanded in the
test field, plus the new high fréquencies for frequency modulated
and television receivers, required for post-war servicing. Topquality engineering and construction throughout in keeping with
the pledge of satisfaction represented by the familiar Triplett
trademark.
Of course today's production of this and other models go for
war needs, but you will find the complete Triplett line the answer
to your problems when you add to your post-war equipment.

copper plating.

A

All coils permeability tuned. Litz
wire wound impregnated against
humidity with "high -Q" cement.

Tri lett

ELECTRICAL
BLUFFTON
186

INSTRUMENT CO.
OHIO * * *

Note section s ind ividually shielded
with pure copper. Entire unit en.
cased in aluminum shield.,
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PRE-INSULdTED
SOLDERLESS TERMINALS
DIAMOND -GRIPProtected
(Fully

lS

TI
THE ÍNSUlA
R E

by Patents Pending)

E TERMINAI

BONDED TO

INSULATION FOR

INSULATION FOR

22-18

16-14
--

All of the features of the famous

Production cost of applying separate tubing to the terminal approximately the same as the cost
of applying the terminal itself to
the wire.

Easy identification: Red insulation
on terminals for wire sizes 22 to
18; Blue insulation on terminals
for wire sizes 16 to 14. Press dies

Perfect solderless connections
designed for mass production
with pre-insulation that saves
time, labor, money!

AMP Diamond Grip Insulation
Support Terminal. The insulation
takes the exact contour of the
crimp.

-

marked with matching color.

just crimp
Only one operation
terminal on wire. Nothing else.
The insulation is bonded to the
terminal and cannot be removed

AMP precision

accidentally.

power - operated

dies make one
0E8
vtE'1

complete crimping
cycle in 28/100

All the facts!

of a secondevery crimp is

Write today for
Bulletin 29 which
includes test data.

"PRECISION

ENGINEERING APPLIED

perfect.
TO

THE

END

OF A

WIRE"

t
HARRISBURG,

STREET
PEN NA.
TEL.: HARRISBURG 4-0101
1521-53, N. 4

AIRCRAFTMARIN[ PRODUCTS INC
A&

M

ACCESSORIES, LTD., TORONTO, ONTARIO, CANADA
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interlock switches must come directly off the "hot" side of the control circuit so that only the transmitter doors will operate the alarm.
The other side of the interlock
switches continues normally to
complete the control sequence.
Now if the ground switch is up
and a door is opened, the relay will
be de-energized, the arm will fall
back completing a circuit with the
back contacts of the relay operating the warning bell, and/or
grounding the high voltage. One
disadvantage of this circuit is that
with control voltage shut off and
the high voltage ungrounded (as
when closing down) the device will
operate. This circuit is better
suited to "round the clock" transmitters that are closed down only
for maintenance work.
These precautions are simple to
install and inexpensive but pay
large dividends in saving a human
life. At the WABC transmitter on
Columbia Island, for instance, the
grounding system prevents an operator from opening any high voltage
door unless the grounding switch
is in the ground position. We have
likewise found it important to inspect and check periodically the
continuity of the ground switch
contacts. A bad contact, a warped
relay arm, or bent blade is as bad
as no grounding switch at all.

Customers-not in ones or twos, but

in the hundreds. If not in
person, then they're represented by letter or telephone. And

... before

breakfast, so it seems ...
with requests for urgent radio and electronic components and
equipment. Some are needed for the Armed Forces
others

they're in early every day

for industry and dealers

...

...

still others for laboratory projects,

and schools. We're doing our best to fill orders and speed
deliveries. We're doing our best to help you cut through red

/9 4.01,0
erwnevc
iarsa va
f

tape and solve vexing technical problems. And our best, as
you must know, is just about the best there is.

Electronic Heating and Radio
Sondes Discussed by Chicago
Engineers

For Non -Critical Consumer Applications
...Lafayette Radio Corporation carries a supply of
all standard radio replacement parts in addition to
a wide variety of useful parts and equipment!
FREE! The

book of the year!

901 W. Jackson Blvd., Chicago 7, III., Dept.
G-4.
Please send me a free copy of the new Lafayette.

Radio Corporation Catalog No. 94.
NAME
CITY

THE BEST AND

7/

Lafayette Radio Corp.'s
latest contribution to
wartime America. A

catalog that should be
in the hands of all war
agencies. Send for your

A

FREE

copy.

STATE

MAIL COUPON TODAY/

"EASIEST" BUY

901 W. Jackson Blvd., Chicago 7,

WAR BONDS AND STAMPS

£dto
Ceti).
*

Illinois

meteorol-

ogy and weather forecasting by

CATALOG -OF RADIO COMPONENTS AND EQUIPMENT

LAFAYETTE RADIO CORP.

ADDRESS

RECENT DEVELOPMENTS in

265 Peachtree Street, Atlanta 3, Georgia

means of air mass analysis make it
desirable to know the atmospheric
temperature to 1 degree, the relative humidity to 10 percent and
the atmospheric pressure to 1 millibar for altitudes up to the stratospheres. In addition, meteorologists
would like to know the thickness of
cloud formations, the turbulence of
the atmosphere, and icing conditions as an aid to aviation. At the
present time it is impossible to obtain all of this information although the first three can be obtained to a satisfactory degree of
precision by means of radio sondes
or balloon -borne radio transmitters.
The transmitters are so constructed
that the character of the signal
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requires that one man out of every
fifteen employees at the Cannon plant be a full time inspector. He's
on our pay roll but he's working for you. For it is up to him to see
that anything you might reject never leaves our plant.
He's a top bracket man-keen and alert. His kind watches everything that goes on from receiving room, through parts manufacture
and assembly up to shipping-farther even, snooping out possible
weakness in the field.
He saves you money-not only in inspection but in lower assembly
costs, less trouble shooting, repairs and servicing.

NEW TRAINING FILM ON SOLDERING

An important training aid "Soldering Tips," a 25 minute
slide film with sound, giving step-by-step procedure in

soldering contacts ... a companion film for "The Quick
Disconnect," available on request. Contact your Cannon
Representative or write direct to the Factory, Dept. A-120.
Cannon Electric Development Company, 3209 Humboldt
Street, Los Angeles 31, California.

CAA

ELECTRIC

N N O N

Cannon Electric Development Co., Los Angeles 31, Calif.
Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto
REPRESENTATIVES
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IN PRINCIPAL CITIES

-

CONSULT YOUR LOCAL TELEPHONE DIRECTORY
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Three out of thousands
We are specialists, at Ucinite. But we specialize in variety on certain lines. Laminated bakelite assemblies are an example. We make them in all types, all kinds
and all sizes ... manufacturing the metal pins and brackets, fabricating the bakelite
and putting them together as a complete one -shop operation that saves time and
cuts corners on every job.
In the course of producing thousands of different assemblies like the above we
have developed a designing staff and a manufacturing setup that serve our customers well
both new and old.

...

The UCINITE CO.
Newtonville 60, Mass.
Division of United -Carr Fastener Corp.
190

Specialists in 'RADIO

& ELECTRONICS

LAMINATED BAKELITE ASSEMBLIES
CERAMIC SOCKETS
JACKS

PLUGS

-

BANANA PINS &

CONNECTORS
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DOING LITTLE THINGS

WAY....

IN A BIG

i

WITH ELECTRONIC HEAT
Hardening the heads of screws as they pass on a conveyor
through a heating coil is only one way Ajax -Northrup electronic heating can do the little things in a big way on your
production lines.
For instance, Ajax -Northrup induction heating has hardened

razor blades on the fly, brazed tin cans, and dried welding
rod coatings. Big jobs too, such as heating bars for forging
20,000 shells per day.

Six dean, perfect, brazed
joints per minute wieh this unit.

Or if you work with small -production quantities, you'll need
Ajax-Northrup's flexibility. By a simple change of jigs and
coiïs, you can braze 1,000 parts one day, and harden 500
with the same equipment.
of another part the next day
Conversion to post-war will be easy.

-

Call on us for suggestions. Our 25 years of experience and
complete lines of carefully engineered high frequency equipment are available from no other source.

Carbide tool tips ore brazed
to shanks with better bond by
high frequency heating.

AJAX-NORTHRUP
HIGH - FREQUENCY
AJAX

CORPORATION

ELECTROTHERMIC
ASSOCIATE

COMP.NIES

ELECTRIC

AJAX

.

FURNACE

THE

AJAX

(METAL

CCRPORAlION. Ajax-WYalt Induction

AJAX

ELECTRIC COMPANY. INC. A®ºHultgren

AJAX

ENGINEERINS
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Non Ferrous

CORPORATIGN.

Aluminum

Salt Bath Furnaces.

Molting Furnaces.

HEATING

A'ax Park
Ingot Metals.

Furnaces.
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transmitted to the ground receiving station can be interpreted in
terms of temperature, atmospheric
pressure and humidity.
Four types of radio sondes were
discussed by V. E. Suomi of the
University of Chicago at the February meeting of the Chicago Sec-

tion of IRE. In the first, mechanical motion, resulting from variations in temperature pressure or
humidity, produces a variable -frequency carrier. Another type uses
a coded type of transmitter with
humidity, temperature, and pressure signals in a prescribed sequence. A third type, similar to the
first, makes use of a variable -frequency carrier but employs an improved method of indicating the atmospheric condition. The fourth,
most commonly employed in the
United States, employs a blocked
or modulated oscillator in which the
audio -frequency variations are interpreted in terms of meteorological characteristics.

A number of difficulties which
are encountered in practice were
outlined by Mr. Suomi. While temperature and pressure records can
be made quite accurately, considerable difficulty is encountered in
recording relative humidity. Especially at lower temperatures,
even the concept of relative humidity is somewhat uncertain. Any
means for producing or providing
a device whose indications in relative humidity are precise and reliable would be a most useful contribution to this technique. It was
also shown that the range of radio
sondes could be considerably increased by employing frequency
modulation in the transmitter rather than amplitude modulation.

INSULATION TESTERS

Trade Mark Reg.
Pat. Off.

U. S.

Induction Heating

Production of "Megger" Insulation Testers at our Philadelphia factory has been accelerated and we have been able
to reduce the time required to fill orders. At present we
are
building both "Meg" and "Super -Meg" types in ranges up
to 100 and 1000 megohms with 500 -volt hand -cranked
generators. We continue to supply various other types and
ratings of "Megger" instruments as formerly.
If you now have need for any type of "Megger" tester, let
us know and we will give you the latest delivery information.
Ask also for Bulletin 1735-E.

JAMES G. BIDDLE CO.
1211-13 ARCH STREET
PHILADELPHIA

7,

PA.

A symposium on electronic heating led by Dr. Eugene Mittelman
was the second event on the program. He spoke on the desirability
of matching the output of the elec-

tronic generator to the load imThis problem is particularly important in the electronic
heating of ferromagnetic material
whose magnetic characteristics
change quite rapidly at the Curie
temperature (in the neighborhood
of about 1400 degrees). At this
temperature the permeability of
the magnetic material is decreased
so that the impedance match which
was satisfactory at low temperapedance.
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How to get Stepless
Speeds

OWER GENERATION,
EATING AND VENTILATING

èstin! düse
98A

tN 25

CEYiEíJO'c..ES

EvEarxHEfE

from an

d -c

Motor

Current Supply

a -c

Mot-o-Trol, developed by Westinghouse, employs the
precision of electronics to provide a new, wide, stepless
range of speed control for d -c motors from an a -c current
source. It starts motors, brings them up to preset speed
smoothly and rapidly. It permits wide change of speed at
any time, regulates speed under varying loads, applies
dynamic braking for timed stopping-and reverses the
motor. Many other functions are also possible. There are
no separate linestarters-no field rheostats. To get all
the facts about this new packaged motor drive, write
today for your copy of booklet B-3301. Westinghouse
Electric & Manufacturing Company, East Pittsburgh,
J-21306
Pa., Dept. 7-N.

MOT-O-TROL
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ture is no longer effective at the
higher temperatures. As a result,
the load is unable to absorb power
at the same rate at elevated temperatures as at lower temperatures.
To overcome this defect, it is
necessary to change the impedance matching conditions when the metal
under treatment reaches the Curie
temperature. This is accomplished
in practice by making use of the
change in plate current which occurs in the oscillator tubes as this
temperature is reached. This
change in plate current operates a
pair of relays, one of which temporarily removes plate voltage from
the oscillator tubes. The other relay is used to effect the necessary
coil switching for the two conditions of impedance matching. After
this switch has been made, the first
relay can then be used to apply
power again. The entire change of
switching takes place in about
three milliseconds.
Dielectric Heating

Harold R. Weinmuller gave an in-

teresting outline of some of the
applications of electronic heating

... our first objective

would be to
create a unit that would serve you in
completely satisfactory way. It would
therefore be important that you provide
information as possible.
a

us

with as much detailed

For an Audio Transformer this data would include

-

impedance
ratio, primary and secondary load impedances, value of direct current involved in any windings, operating voltages and frequency
range with degree of uniformity over entire range. In some instances it might be necessary to specify phase angle, accurate
impedance in one direction or the other, perhaps insertion loss,
size and type of mounting. To aid in supplying the information,
especially for units approaching the limits of practicability, it
would be helpful to send us a statement or sketch outlining the
actual operating conditions. In designing Power Transformers or
Inductors, it would be important to have similarly complete data.
In endeavoring to secure optimum transformer performance, ADC
takes all of these involved factors into consideration before a
single unit is approved for production.

NewADC Catalog Available!
Our new Catalog covering the specialized line of
ADC Transformers, Filters, Equalizers, Key Switches, Jacks, Plugs and other electronic components
is now ready. Write for ADC Catalog No.12.
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to dielectrics which have been made
by the Commonwealth Edison Company.
Infestation in grain is frequently
troublesome. By the applications
of electronic heating, wheat can be
raised to a temperature of 135 deg
to effectively destroy bacteria without harming the wheat. Insects can
also be killed by this method, even
though the products may already
be packaged. The use of electronic
heating for the killing of bacteria
shows considerable promise in the
application of fruit and vegetables
canned in glass jars as well as for
the application in package units.
Electronic heating has been used
for a number of years in the gluing
of wood products, particularly when
thermo-setting plastics are used as
the adhesive. A 600-kw electronic
heating unit operating at 1.5 megacycles has been used for a number
of years in Oregon where it is employed in drying wood. It is capable
of heating a stack of wood laminations 14 inches thick, 4 ft wide and
8 ft long.
Electronic methods are also applied to the processing of wood impregnated with plastic. Such wood
has high strength, is impervious to
moisture, is tough and has high re April 1944
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Especially adapted for
High frequency Bombarders. A rugged tube for
rugged service. Used by

leading manufacturers for
electronic heating of vacuum tubes. 300 Watt
capacity.

.

DR

872A

Medium power Rectifier.
10,000 volt inverse peak.
Extensively used for power
supplies from 1,000 to
5,000 volt output. Current
output
23g
2 tubes
amperes.
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controlled Rectifier.

Combining in its use a high
voltage rectifier with a
means for varying the rectified CC output continuously from 0 to 5000 volts
DC witlout changing
the applied input

modern in design and construction and represent use of the

latest knowledge in the electronic field.

GENERAL
ELECTRONICS
INC.
CHICAGO 47, 1917 NO. SPRINGFIELD AVE.
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101 HAZEL STREET, PATERSON, N. J.

EXPORT DEPT., 85

BROAD ST. NEW YORK 4, N. Y.
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DO YOU NEED D.C. AMPERES?

engineer and custom build
complete RECTIFIER UNITS
to meet the needs of any industrial or laboratory application.
WE

a

Your problem may call for high
current, low or medium voltage,
or you may need high voltage
and low current.

Selenium disc rectifiers will take
care of one-Electronic tubes the
other. We have both.
Each type of rectifier excels for
certain work and it is our job to
engineer and build equipments
to meet your particular needs.

May we apply our engineering
skill and construction experience
to your D.C. needs

/

HIS single unit has an output of 4000 amps. at 6 volts
D. C.
We also build small
laboratory units or large

group installations. We will
custom build units of any capacity to meet your requirements.

Write

L. W.

Beinken, Chief Engineer

W. GREEN ELECTRIC COMPANY, INC.
EXCHANGE
GREEN

BLDG., 130 CEDAR ST., NEW YORK 6, N. Y.

RECTIFIER
EST.
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sistance to moisture absorption.
The curing of rubber and the cooking and dehydration of dry goods
are other applications which appear
to be promising for electronic heating. Coffee has been roasted by this
process but there are indications
that the inside of the bean is heated
more than the surface, with a resulting change in flavor. The heating of feed corn as well as the heating and drying of table salt (if not
too moist) are other applications
of electronic heating. Paper cartons, rayon fiber and shredded vegetables have also been dried satisfactorily by electronic means. In
foundries, sand cores for molding
have also been dried by dielectric
heating.

Lightning Counter

Communications Must Be
Established =Veto

Photo Courtesy of
Acme News Pictures

2«ef
et

Whether in the fetid heat of the island jungles, the
-laden shores
of Alaska, the sandy wastes of Africa-the transformers' ifcorporated in the vital communication systems, the. "walkie-talkies,"
or other radio equipment, must be able to perform reliably.
Under all these conditions al well as on board ships at sea,
Jefferson Electric Transformers are providing their traditionally
dependable service,-service that is vital to victory, and to victory
with least delay and fewest casualties.
At Jefferson Electric, great production facilities are couple with
uniform quality control-and an experienced engineering staff is
available to you to insure the exact type of transformers required.
You'll be safe if you bring your problems to "Transformer
Headquarters"
JEFFERSON'ELECTRIC COMPANY, Bellwood (Suburb of Chicago), Illinois. Canadian Factory: 60-64
Osier Ave., W. Toronto, Ont.
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POWER COMPANY ENGINEERS can
now record the lightning strokes
that hit their lines to compile more
accurate statistics on the frequency
of the strokes and show the locations where protective devices are
needed.
The new lightning counter consists of two strips of metal foil enclosed between two pieces of transparent plastic. A number of teeth
are cut in the edge of one strip and
the point of each tooth is a few
thousandths of an inch from the
straight edge of the second strip.
When lightning strikes a power
line, a small part of the current is
sidetracked into the counter and
sent into the saw-toothed foil strip.
The current must jump from the
saw-toothed strip to the straight -

7deciediaft

eemuitaeleetticue setteotQ

Eeecezeueied,

Two strips of metal foil between sheets
of plastic form a counter for recording
lightning strokes on power lines. Each

stroke burns away a toothed section
on one foil
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His only human, so he may not click every time

-but your local round -the -corner RCA Tube
Equipment Distributor is the nearest thing we
know of in the Miracle Man line.

\tit

He's your man! If you don't know his name,
write or wire us and we'll let you know.

&

So if you're a manufacturer who uses electron

tubes and components, you're missing a real bet
if you don't make use of the 4 wartime services
he's equipped to offer you today:
1-Local supplies
2-Technical "know how"

3-Quick delivery
4-Intelligent emergency expediting

And if he doesn't have right in his own stock the
part you need to fill a rush priority order, he'll do
his triple -X doggonedest to locate it for you.

I
Nwea,....-Tremem
kieRADIO

CORPORATION

OF AMERICA
CAMDEN, N. J.

Even the packing is engineered at Techrad
In the production of high quality technical equipment the importance of good engineering cannot
be overemphasized. The extent to which Techrad
carry engineering activities is not only exemplified
by the superior performance of the equipment itself but can be noted even to the
method of packing the equipment
for shipment to the ultimate user.
You can look to Techrad for many
such achievements both large and
small for everything they do is important enough to merit the atten-

tion of the top engineers. Years of experience,
building radio equipment and operating it, experimenting and developing new devices, has taught
Techrad the sound value of careful, thorough
engineering. For this reason you can depend upon
Techrad products and have confidence in the ability of Techrad
engineers to help solve your special
radio or electronic problem.
Remember: Master Engineering

TECHRÁD

takes nothing for granted... not even
the method for shipping the product.

Technical Radio Company
Over ten years of continuous experience
San Francisco, California

275 Ninth Street
1130

2C»

Export Agents: FRAZAR & HANSEN, 301 Cloy Street, San Francisco, California,

U. S.

A.

April

1944

-

ELECTRONICS

ESIGN
DATA
PLASTICS

N

.;s.oi
nees,n3 Case$ORAORIES

nZ

ÚRZLA

The major reason for the popularity of
Durez phenolics in the electrical industry is their electrical properties,
naturally. Still a second answer may
be found in their rather amazing adapt -

lics used.

The designers had to provide for fast
production. Grenades are needed in

The designers had a worry ( with a
capital W) on their hands when it
came to tolerances. There had to be

This seven -molded -part grenade and

fuse called for some real designing

These properties were all imparted to
the same Durez phenolics which pro-

were up against severe
service requirements

The designers

faster molding of phenolics.

electrical field.

know why!

answered with the two Durez pheno-

advances which have been made in the

ability to the hundred and one problems which confront any designer. For
a case in point let's go outside the

to all kinds of weather. Furthermore,
the material must not affect the explosive with which it is in contact. You

ingenuity. And surely the designers'
prayers for a versatile material were

...

prayers for a versatile
material were answered

stability between -40° F and--- 170° F
(there are Durez materials with heat
resistance up to 450° F) and impervious

vided the desired moldability.

enormous numbers. The moldability
of Durez is a "spark plug" to speedy
production. Two methods of molding
a reminder of the many
were used

The designers'

matic conditions. Specifications were
set up for a material with dimensional

molded -in threads, internal and external, and some very exact fits were
obviously needed. Durez was the answer, with its moldability to extremely

All in all, this piece of "bad news for

the super -race" gives you an idea of
what can be accomplished when designer, material manufacturer and custom molder pool their talents. We
welcome your inquiry on all plastic
material problems and offer the facilities of one of the Plastics Industry's

most experienced technical staffs in
helping you work them out. Durez
Plastics & Chemicals Inc., 84 Walck

close measurements.

The designers were also up against
severe service requirements. Grenades
must work under all conceivable cli-

PLASTICS THAT FIT THE JOB
ELECTRONICS
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edged piece of foil to get to the
ground and always picks the easiest
path-the tooth whose tip is closest
to the straight -edged strip. As the
current leaps across this gap, it
makes a tiny spark which scorches
a black spot on the clear plastic and
burns away the tip of the tooth, so
that the next discharge will choose
another tooth.
The counter never makes the error of jotting down two hits for a
single thunderbolt because no two
of the gaps between the two strips
are ever exactly the same. Though
the difference in size between two
gaps may be smaller than a ten thousandth of an inch, there is
always one path which is the easiest. As soon as the spark occurs,
the voltage in the strip drops and
another spark will not occur until
lightning strikes again.
The device is fastened near the
bottom of a power line tower so
the black dots burned on it can be
counted in a few seconds by a lineman or an engineer. This will enable power companies to keep a
record of the number of times
each lightning arrester along
their lines has operated. The
counter was invented by Dr. Leo
Finzi, a Westinghouse research
engineer.

No need to crystal gaze into the

future of electronics.

For, as we at

National Scientific Products Company

engage

in secret

wartime electronic

developments, many peacetime applications of these very same electronic

principles are revealed daily.

Temperature -Compensated
A -F Oscillators
New, cost -saving electronic designs which are applicable to
post-war products ranging from radios, lighting units, thermal
devices, timing and measuring instruments, electrical -therapy
machines and door openers, to a host of other peacetime

THE DIFFICULTIES of obtaining a
wide frequency range, freedom
from drift, constant output and
independence of atmospheric conditions, often make it impossible to

items, are everyday occurrences in National laboratories.

If your post-war product incorporates a tube, singly or in
combination with an electrical control, or other electronic or

electrical unit, we are prepared to make specific recommendations to bring it to maximum efficiency.

Write today. Your inquiry will receive prompt attention.
Electrical and

al Engineering

NATIONAL SCIENTIFIC PRODUCTS COMPANY
Designers and Manufacturers of Electrical and Mechanical Devices

5013-25 NORTH

202

KEDZIE AVE., CHICAGO 25, ILLINOIS

Heater and ventilator controls are recessed in the side of the cabinet on the
a-f standard oscillator. The thermometer shows the operating temperature
April
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BODY

(302)
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(400)

n alms st endless varlet 7 of coil fcrms (up to 5 inches in diameter) are available processed to your specifications within reasonable tolerances. We ate also able io furnish pressed pieces
to apprcximately 6 inches square. The facilities of Centralab's
engineering and laboratory experience are at your disposal.
Write for Bulletin 720
Centradite is especially indi:ated where Low Thermal
Expansion, High Resistance to
Heat Shock, Low Porosity and
Low Loss Factor are requisites.

Division of GLOBE -UNION INC., Milwaukee
PRODUCERS OF VARIABLE RESIS-ORS
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SELECTOR SWITCHES

CERAMIC CAPACITORS, FIXED AND VARIABLE

STEATITE INSULATORS

We
Who

need a man

can Read and Write

QUALIFICATIONS:
He can read with intelligence, understanding and sympathy,
this and every issue of ELECTRONICS; he has an interest in
both the highly technical and the severely practical sides of
electronic engineering; he has a feeling for our objectives in
publishing quickly and accurately material on all phases of
design, production and use of radio, communication and industrial applications of electron tubes.

He can write as he would like to be written to as a reader
of ELECTRONICS-informatively and with a feeling for the
current (and future) needs of our 23,000 subscribers on subjects both theoretical and practical; subscribers for whom we
must expand our editorial department as a service to the rapid
expansion in this industry.
Such a man will realize that the publishing business can afford an unusual stability
through the readjustment period to come; that a job with ELECTRONICS offers
him an opportunity to serve in a broad capacity in the present emergency; to make
a name for himself in his chosen field; to work for a fine company as one of the
editors of ELECTRONICS. Are you built along these lines? If

so-

PLEASE WRITE TO
Keith Henney, Editor

ELECTRONICS
330 W. 42nd

204

St.,

New

York, N. Y.

April 1944
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gedLooe ear THE SCREW

THAT'S
"GEARED TO
THE KEY"

Bristol Multiple -Spline Socket Set Screws set tighter
... even in hard -to -reach places . .. without rounding
- out or breaking.

Where a small screw is called for .. .
where vibration will be a problem .. .
where the fastening point is at an awkward place think immediately of the
screw that's built like a gear.
The Bristo Multiple -Spline Socket Set
Screw is specified for aircraft parts,

photographic equipment, electrical assemblies, because the multiple -spline
design (the teeth in socket are geared to
the key) provides much greater strength,
permitting more tightening force even on
screws as small as No. 4 wire size! The
diagram shows why.

-
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SPLINE"

outward pressure

against socket wall;
screw will round out
or break.

Bristo:

Key exerts

inward pressure;
danger

out or breaking
socketsocket

wall.

So Bristo Multiple -Spline Screws can
be set tight to hold against vibration, yet
they can be loosened with a flick of the
key! See THOMAS' REGISTER for
more facts, list of product applications.

v-

SETsjer, tighter setting

SOCKET
fo r faster,

Geared to the Key
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This new alloy is being used by circuit
breaker manufacturers to build brackets for
supporting bimetal elements where loss of
heat would otherwise upset desired action
... may also be used by makers of domestic
irons and other appliances where supporting members made of this alloy will serve
as a heat barrier to keep handles cool .. .
note the following comparative conductivity
values:
100%
93%
54%
16%
15%
6%
2%

Silver

Copper
Aluminum
Iron
Nickel
Monel
Chace No. 772 Alloy

Chace Manganese Alloy No. 772 also poshigh electrical resistivity propersesses
ties, about 60% higher than most alloys now
high temperatúre coin common use
efficient of expansion, twice that of ordinary
high vibration damping constant,
steel
it can
about 25 times greater than steel
be machined, stamped, drawn, extruded,
and welded to itself or steel
now available in sheets, strips, rods and special shapes.

...

...

...

...

...

Complete engineering and research facilities available .. . "Bulletin No. A-942" giving detailed information regarding Chace Manganese Alloy No. 772
sent on request.

wm.Cj1AC Ec
Thermostatic Bimetals and Special Alloys
1630 BEARD AVE

2oó

DETROIT

9,

MICH.

Eight temperature -compensated a-f oscillators in one cabinet provide a

convenient source of separate frequencies for production testing of low frequency units

adapt wide -range audio frequency
oscillators to precision measurements. A solution to this problem
has been achieved by the Electro
Products Labs. of Chicago by providing constant temperature control for an R -C negative feedback
type of oscillator.
This type of oscillator can be designed to provide a frequency ratio
range of at least 10 to 1 by varying
the capacitance of the frequency determining circuit. Use of an amplifier stage with a considerable
amount of feedback provides considerable stability but the oscillator is still subject to frequency
variation as a result of changes in

__

temperature.

As a means of overcoming this
difficulty, the oscillator has been
enclosed in a temperature controlled

chamber so designed that operating temperature is always somewhat greater than room temperature.
Eight temperature controlled oscillators have been built up into a
single unit for the Thordarson
Electric Mfg. Co. of Chicago where
it is used to provide eight separate
frequencies simultaneously for laboratory and production testing. It
is reported that the audio oscillators maintain their frequency precision within one cycle over long
periods of time, as determined
against a check with a primary frequency standard.
April

1944
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New Types
AND

New Low Prices
T.im
Width

Effective
Gage Length
Inches

Inches

A-1

13/16

11/22

A-3
A-6
A-7
A-8
A-9

'3/16

"/32

'/2

9/32

'/s

3A6

'/s

%

120
120
120
120
120

6

sA6.

300

5

120
120

50

350
500
350

10

75
120
120

5

--2-,64)

5

-x.00

5

-3.60-

500
330
500
500
1000
500
2000
1000
200
500
500
1000
350

10
10

0.70
1.05

Type

A-11
A-12

1-'/16

A-13
A-14
AB -1
AB -5
AB -7
AB -11

1

'/s

3/s

sits

3/s

sAs

%

Y2

3its

'%

'As

'/s

1%

C-1

1-'/16

'32

C-5
C-7
C-8

'/2

5As

'%

3A6

'/s

3

C-10

3

5/16

C-11

'/s

0.3

C-14

3/s

CB -1

15A6

CB -5

V2

3A6

CB -7

'/

3A 6

CB -8

'/e

3/s

'A
%

'

5/16

CB -11

'/8

AR -1

13/16

CR -1

1-'/16

AR -3
AR -4

13A6

CR -4

1-1A6

13A6

3

i%

Rosette
Y Rosette
A Rosette
A Rosette
A Rosette
Y

T

MINIMUM

Gages
Per
Set

Selling Price
Per Gage

12 & 50
.10

$0.50
0.75
0.85

10

-1e45-

10

-I:90-

Approx.

'%

15Á6

CB -10

Resistance
Ohms

ORDER -$10.00

F.O.B.

10

0.95
0.50
1.20

10

-2.80-

-

10

--3.50

5

1.70
1.80
1.85
1.75

2.2e
2.80

10

-3.-14-

1.65

10

-7.50-

2.00

10

---1.90-

1.85

10

--2.60-

10
5

-3.95-2.90-2.90-

2.10
2.35
2.30

5

--3.25-

2.4:

5

-3.50-

2

5

0-

e0
2.73

-3.8.8-

3.Ç.:

5

5

120
500
120
120

5

5

1.50
2.40
2.45
1.70

500

5

2.50

POINT-EDDYSTONE,

$1.15
1.50

5
5

.6

2.1

PA.

Other gages in special types and sizes are available. Data on request. Dimensions are stable but subject
to change without notice. Prices subject to change without notice. Write for Bulletin 175.
The Baldwin Locomotive Worlçs, Baldwin Southwark Division, Philadelphia, Penna., U. S. A. Offices.
Philadelphia, New York, Chicago, Washington, Boston, Cleveland, St. Louis, San Francisco, Houston.

BALDWIN
SOUTHWARK
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HIGH EFFICIENCY

LOW EXCITING

LOW COST
PER KVA

NO INTERNAL
MECHANICAL
ADJUSTMENTS

ZERO WAVE

FORM

DISTORTION

CURRENT

OUTPUT VOLTAGE AND

I

SENSITIVITY ADJUSTABLE OVER WIDE RANGE

NOT AFFECTED BY
LOAD OR POWER
FACTOR

CORRECTS A WIDE
RANGE OF INPUT

VOLTAGES

WITH...

SECO AUTOMATIC VOLTAGE

REGULATOR-the electronic controller of A -C power linesmaintaining a constant output
voltage with variations in input
voltage and output load current.

FOR THESE

APPLICATIONS

SEND

FOR

BULLETINS
149 LE
and
BLUE PRINTING

163
ECTRO*'IIC

LE

MANUFACTURING

SUPERIOR ELECTRIC CO., 203 LAUREL ST., BRISTOL, CONN.

SUPERIOR
206

ei&
April

1944

-

ELECTRONICS

IT WILL SOON
BE ANOTHER DAY

USE A

MANUFACTURER'S

MANUFACTURER
Gae

G'arrinct-taste

dfzasadi4iIity -Öste

Pe-

cost

Lewyt's business is Contract Manufacturing. We specialize in electric
and electronic instruments, chassis
and housings; mechanical and electrical assemblies; highest precision
Machine work; sheet metal fabrications; all types of welding, product

The lush days of "Cost Plus" that have placed so little emphasis on production economy will disappear when "C -Day" arrives. Conversión
to civilian goods will again place a premium on efficiency that springs from
a cost "know-how." But cost -sensitive production comes only of long experience. It is not born of wartime ... it is a stranger to war production.
Peace -time manufacture survives only as it demonstrates the principles
of profit-and -loss accounting. There is no room for carelessness, or laxity,
or indifference to costs.
Lewyt is not a war baby. Lewyt is a "manufacturer's manufacturer" with
56 years of cost-conscious "know-how". It returns to peace -time contract
manufacturing with long experience in meeting the needs of production
engineers who will have only costs and efficiency in mind.
LEWYT CORPORATION

62 BROADWAY, BROOKLYN 11, NEW YORK

finishing, etc.
We also provide advanced engineering facilities as service assistance
to our clients in connection with the
design and re -design of their prod-

ucts under development.
Write on your business stationery
for 48-page book, "Let Lewyt Do
It" ... the story of the Lewyt Organization told in pictures.

LET LEWYT
ELECTRONICS

-
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DO IT

BUY MORE
WAR BONDS
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Railroad Radio
(Continued from page 95)
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radio repeater equipment with associated antennas which provide
considerable directivity and reinforcement of signals at various
points along extended railway
routes.
In this regard, it should be
stressed that the problems involved
in the design of radio equipment
for use by the railroad industry
differ considerably from those associated with the development of
radio apparatus employed in other
forms of transport communications.
Not only must such equipment
meet the specific technical and operational requirements of railroad
service, but the installation of
equipment on locomotives must
comply with the safety requirements of the Interstate Commerce
Commission.
Special

Equipment Needed

It is believed by radio engineers
intimately acquainted with railroad
problems that no simple adaptation
of present-day, two-way automobile
or military radio equipment will
meet satisfactorily the various requirements of the railways. Equipment must stand the violent shock
and multi -directional vibration peculiar to locomotive operation. Apparatus must be housed and constructed in such manner as to withstand the effects of smoke and corrosive gases emanating from steam
locomotives. The equipment must
also be mounted and housed in such
manner as to be replaceable with
maximum speed in order to avoid
delaying the scheduled operations
of locomotives in the event of failure óf radio components. Further,
the electrical design of the equipment must be such that it will
operate on existing power-supply
sources employed on various types
of locomotives. Inasmuch as primary power supply voltages on different locomotives normally range
from 32 to 110 volts d.c., radio
equipment must be adaptable for
use over a wide range of operating
voltages.
In considering the problems related to shock -mounting and design
of transmitters and receivers for
April

1944

-

ELECTRONICS

Birthplace of Electroneering*
In this ever -widening field of Electronics, specialization is the modern
keynote. Early recognition of that fact is the reason behind the
RAULAND growth and reputation for advanced electronic ideas
and high quality products. For RAULAND is an organization
men,
of experienced, electronic engineering specialists
devoted to custom -engineered tasks, who have produced
such notable examples as High Powered Cathode Ray Tubes,

...

Frequency Standards, Transmitting Type Tuning Condensers,
Two -Way Radio and Intercommunicating and Sound
Control Units for Industry. All of these precision,

electronic instruments are busily at work now in
our war and industrial effort, as they will one
day serve industry and the home.

-

*Electroneering the RAULAND term for engineering vision, design and precision manufacture.

RADIO-SOUND...

...COMMUNICATIONS

Electroneering is our business
THE RAULAND CORPORATION . . . CHICAGO, ILLINOIS
Buy War Bonds and Stamps! Rauland employees are still investing 10% of their salaries in War Bonds
ELECTRONICS- April

1944
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PERMANENT MAGNETS MAY DO IT BETTER

U. S. Signal Corps Photo

Engineered Savings!
Shortly after Pearl Harbor, our engineers recommended changes in the permanent magnets
used in the GN -38 generator of the Signal
Corps' field telephone, because the material
then employed contained a high percentage of
cobalt, the supply of which was limited.
Our engineers designed a new permanent
magnet which exceeded specifications, yet has
resulted in savings of more than:
150,000 pounds of cobalt
140,000 pounds of other
critical materials
Y2-pound in

weight per

generator
25,000 man-hours
$1,000,000 in cost

These savings are typical of the many benefits
which have been realized through modern permanent magnet engineering.- Because of our 34
years of specialized experience in this one particular field, our organization has played a leading role in designing and manufacturing permanent magnets for ever-increasing numbers of
electrical and electronic devices for land, sea
and air warfare.
This unusual experience should
prove valuable to you in solving your
engineering problems ... and our
engineers will be pleased to consult
with you. Write us, on your letterhead, for the address of our office
nearest you and a copy of our "PerPhoto Courtesy genera 1.4,itchboard&SuppiyCo.
manent Magnet Manual".

Help Win the War in

'44-Buy

War Bonds!
Cool-right 1944-Tb, Indiana Steel Products Co:

e

INDIANA STEEL PRODUCTS
* SPECIALISTS
6

212

NORTH
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MICHIGAN

AVENUE

MAGNETS
CHICAGO

2,
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1
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finer Radios for Peace
War's demands for better weapons have added mightily
to the progress of radio. Here at Detrola we are in the
forefront of it. Detrola engineers are giving their knowledge and experience to the perfection of new and finer

electronic equipment.

Detrola production workers are

learning and employing new short cuts in the mass manu-

facture of quality products. Our work today is providing
us with ideas for a great variety of postwar radio -electronic
devices

... and new ability to translate them into products

of finest quality. Every War Bond You Buy Helps Bring
Victory Closer. Buy Another Today.

DETROFU
DIVISION OF INTERNATIONAL DETROLA CORPORATION

C.

RUSSELL

ELECTRONICS
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FELDMANN
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Rullio
BEARD AT CHATFIELD, DETROIT

¡

9,

MICH.

PRESIDENT
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railway use, it may be pointed out
that the war has educated many
radio manufacturers in the matter
of building rugged and shockproof
equipment, while many improved
types of tubes, power-supply units
and other component parts, possessing the necessary durability for
sustained railroad use, have been

MOTORS for

ELECTRONIC

APPLICATIONS

developed.
In summarizing the state of the
new railway communications art, it
is encouraging to note that the accelerated technological progress re-

sulting from war research, the
practical benefits afforded by the
use of railway radio communications in ordnance plants, and the
improved financial condition and
progressive spirit of the railroad
industry have combined fortuitously at this time and should facilitate rapid growth of this new
field. On the continued cooperation
of the railroads, unions, governmental agencies and groups in the
radio field is required in order to
create an important postwar industry which will provide new services
and employment opportunities for
many men and women.

ELECTRONICS AT KISKA

1/75 HP-115 V-60 Cy. -1 Ph. 1670 R. P. M. Clockwise, Ball Bearing, Ventilated.

Cut shows one of many types and sizes of Ohio Motors designed for driving Electronic Devices.

RANGE
1/100 to
1/100 to
1/100 to

HP.-A.C.
1 HP.-D.C.
1/4 HP.-A.C. Synchronous.
2

1 to 100 oz. ft. A.C. Torque.
Shell type motors for built-in applications to 4 HP.-D.C. and to
All usual voltages and cycles.
What is your problem?

71/2

HP.-A.C.

THE OHIO ELECTRIC MANUFACTURING CO.
5908 Maurice Avenue Cleveland 4, Ohio
An electronic megaphone in use by
American -Canadian forces while advancing inland during the occupation of
Kiska. The equipment consists of a University IB-8 reflex speaker, fed by a
Bogen amplifier and American microphone. Official U.S. Navy photograph
214
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HIGH TEMPERATURE

APPLICATIONS
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ali Structured
The new

"Hi -Stress"

SPEED NUT conforms to AAF specification

No. 25531 and has been granted engineering approval by the
Army Air Forces. It is interchangeable with nut plate AN362, for
high temperature applications in all structures.

lighter weight, one-piece integral unit.
Because of its unusually low installation torque, it allows more
rapid insertion of bolts or screws. Even after many removals
under service conditions, this new SPEED NUT still retains its self-

-his new SPEED NUT

is a

locking torque. Identify by SPEED NUT No. A6103H-1032.

TINNERMAN PRODUCTS, 13,INC.
OHIO
CLEVELAND

106 FULTON ROAD

In Canada: Wallace Barnes Co.,

ltd., Hamilton, Ontario

In England: Simmonds Aerocessories, Ltd., London
TRADE MARK REG.
U. S. Patent Office

- THE
SPEED NUTS

THE ELECTRON ART
Polarized Light Servo-System for Integration
Photo Tube for Biological Recording
Simple C -R Tube Voltmeter
Converting Coordinates with a Mannheim Rule
Electron Gun for X -Ray Tube

216
230
234

244
248

Polarized Light Servo-System for Integration
AN ELECTRONIC MACHINE

that con-

tains a polarized light servo -system
has been successfully applied to the
accurate solution of problems involving integration. One of these
applications is that of testing samples of turbine nozzles through
which steam is normally supplied at
a rate of 1200 miles per hour.
In the test, compressed air is
substituted for steam and is passed
through the nozzle at various pressures while the instrument measures, records and adds up energies
at various points on the nozzle. The
integrated values of the flow
phenomena check each other within
0.01 percent on repeated integration of the same function. The
small error appears to be due to

Research Section of the G -E Electric Turbine Engineering Division
in its air test laboratory for studying flow phenomena through turbine passages.
Fourteen of the integrating

units, each with its own polarized
light servo -system, are contained in
the G -E differential analyzer which
is used in solving problems involving the use of differential equations. The principles of operation
of the polarized light servo -system
were described by T. M. Berry of
the G -E General Engineering Laboratory in a paper delivered at the
AIEE winter technical meeting in
January.
The mechanical arrangement of
the units of the system is shown in
the drawing. A small integrating
wheel rolls on the surface of a turntable at an adjustable radius r. On
the shaft attached to the wheel is
mounted a light-polarizing disc or

mechanical tolerances.
The photograph shows the polarized light servo -system as used in
the General Electric integrating
pressure traverse recorder, which
employs two follow-up systems
as integrators. This is used by the

Simplified circuit of the electronic control
unit used in the polarized light servo system
T. M. Berry of G -E installs the phototube
unit in the calculating machine used for

integration and differentiation. Fourteen of
these machines are contained in the G -E
differential analyzer

primary polarizer. Two beams of
light, A and B, passing through
the primary polarizer are polarized
similarly and the plane of polarization rotates as the primary shaft
rotates.
A secondary shaft is, in effect,
coupled to the primary shaft by
means of these two rotating beams
of polarized light in the following
manner. The two beams of light
fall on two phototubes after each
has passed through a separate sec216
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WIRE

UNIVERSAL PIVOTED
METAL- GRAPHITE
CONTACT

CERAMIC CORE
AND BASE
SHUNT

PIGTAIL

.

TEMPERED STEEL
CONTACT ARM
NON -TURN
PROJECTION

CERAMIC HUB

LARGE
SLIP RING
COMPRESSION
SPRING

Makes the Difference Close Control
Design
OHMITE
in Smooth,
Everywhere ... on every battle front ... and in
the tools of Industry ... you find Ohmite Rheostats doing critical control jobs.
Permanently smooth, close control is builtin ... to withstand shock, vibration, heat and
humidity. Construction is compact . . . all
ceramic and metal. There is nothing to shrink,
shift or deteriorate.
Illustrated in the cutaway above are many
of the features which contribute to the consistent dependability of Ohmite Rheostats.

Ve
I
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Widest range of sizes-ten models from 25
to 1000 watts, from 14e" to 12" diameter-in
straight or tapered winding, in single or
tandem assemblies-to meet every control
need in the most advanced electronic devices.
Write on company letterhead for complete, helpful
96 -page guide in the selection and application of Rheostats, Resistors, Tap Switches, Chokes and Attenuators.

OHMITE MANUFACTURING COMPANY
4816 W. FLOURNOY

IXIMOTE Rheostats

STREET,

CHICAGO 44, ILLINOIS

Tap Switches

Resistors

217
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1. complete impregnation

2. higher dielectric
-.

3. with less varnish build-up

4. fewer varnish dips
5. superior finish

These definite improvements in the results obtained
with the new Kappa Cellulose Acetate Rayon Tapes, when
varnish -impregnated by standard methods, have been proved
both by authoritative impartial laboratory tests and by the
experience of many leading electrical manufacturers now
using Kappa Tapes in regular production.
The KAPPA TECHNICAL BULLETIN gives in detail the results
of tests covering both physical and electrical properties of varnished samples, together with specifications and prices. Ask
for your copy of this bulletin, also for long length test samples
of Kappa Tape in the widths and thicknesses you use. Kappa
Tapes are IMMEDIATELY AVAILABLE in standard widths and
consistent mil thicknesses
including 3, 5, 7, and 10 mil.
Write to The Wm. E. Wright & Sons

...

Company, Industrial Textile Division
Box 1000, Bridget St., West Warren, Mass.
Complete test and Technical Data and
prices in this new Bulletin. Free on request.

218

CELLULOSE- ACETATE

won

COIL- WINDING
TAPES
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for

ACCURATE TEMPERATURE CONTROL

UTIÁ

i`I

,ç

in all

latitudes

...in all
altitudes
11/2 Blower reduces
space requirements for heat dissipation.
Unexcelled for applications in
electronic equipment.

...

OUTPUT

HOUSING

15 C. F.

M. at 8000

WHEEL

Turbo type

WEIGHT .

R. P.

M.

High impact plastic

.

11/2"

1

St ANDS

diameter

Housing and wheel 2 ounces

Bulletin including complete performance
specifications available on request.
L -R

MANUFACTURING COMPANY
TORRINGTON, CONN.
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as.PRESS `TIRELESS PROVIDES RADIO
CENTRALS FOR THE WORLD ...

HAVANA

LONDON

LOS ANGELES

CHICAGO

NEW YORK

Triple diversity receivers made by Press Wireless
Inc. for our allied governments will soon be in service as
radio centrals for national and international communication networks of increasing strategic importance.
The facilities of Press Wireless are peculiarly adapted
to the manufacture of these and other highly specialized
units so urgently needed for the winning of the war.
This is one reason why Press Wireless was selected
as a principal supplier of various type of radio equipment now in use on home and battle fronts throughout
the world.
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Mechanical arrangement of units forming the polarized light servo -system as

contained in an automatic integrating
pressure traverse recorder used for
studying flow phenomena through turbine passages

put electrical sheets

to the test

...

And Follansbee Pre -Forged silicon steels meet them
with flying colors!
The complicated electrical and electronic apparatus
in America's superb military aircraft created new
standards for Electrical Sheets. High silicon steels
rolled to thin sheets with close gauge tolerances
.
surface conditions which must be excellent ... punching
quality that is absolute tops.
Follansbee experience and methods were easily
adapted to these new standards. Small basic openhearth furnaces are closely controlled to exact specifications. And Pre-Forging-an exclusive Follansbee
process which presses ingots into billets-results in
sheets of more uniform density than any other process
can impart.
Follansbee is serving leading aircraft equipment manufacturers with Electrical Sheets for every type of
military plane. Your requirements can be met with the
highest quality in any grade desired. Check with
Follansbee on your next order.

..

FOLLANSBEE STEEL CORPORATION
GENERAL OFFICES

PITTSBURGH 30, PA.

"Offices-New York, Rochester, Cleveland, Detroit, Milwaukee.
Agents-Chicago, St. Louis, Nashville, Los Angeles; Toronto
and Montreal, Canada. Plants-Follansbee, W. Va. and Toronto, Ohio
Sales
Sales
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COLD ROLLED SHEETS
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STRIP

ALLOY BLOOMS, BILLETS, BARS, SHEETS
POLISHED BLUE SHEETS

S

STRIP

SEAMLESS TERNE ROLL ROOFING

ondary or control polarizer. These
two secondary polarizers are attached to the secondary shaft in
such a manner that their planes of
polarization are at right angles to
each other.
When the primary polarizer is
oriented so that its plane of polarization is half way between, or at
an angle of 45 deg with both of the
secondary polarizers, equal amounts
of light will strike both photo tubes. If the plane of polarization
is not at 45 deg to both secondary
polarizers, unequal amounts of
light will strike the phototubes.
Thus, if the primary polarizer is
rotated from balance a small
amount in one direction, the light
on one phototube is reduced because the angle between the two
polarizers in that beam becomes
more nearly 90 deg.; at the same
time, the angle between the planes
of polarization in the second beam
becomes more nearly zero, with a
corresponding increase in light on
the second phototube.
If the
primary polarizer is rotated in the
other direction the light beams are
unbalanced in the other direction.
The unbalanced ouput of the
phototubes is amplified and controls . the speed and direction of
rotation of the servo -motor, and
thereby the secondary shaft and
polarizers, to keep the light on the
phototubes always at or near balance.
There are four positions of the
primary shaft with respect to the
secondary shaft where the light
beams may be balanced. Only two
of these positions, however, will
give a condition of stable balance.
Once the condition of stable bal April

1944
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ERIE
CE RAM ICON

Have

3

Inherent Advantages
advantages of Insulated
Ceramicons listed here mean to you ? From
the standpoint of design, they mean a more compact, efficient lay-out. Insulated Ceramicons can
be located anywhere in the chassis without regard
to the proximity of other components. They make
possible shorter leads which are musts in higher
frequency circuits. They mean greater protection
against humidity ... so important in today's military equipment. They provide extra insurance
against breakage in handling on the assembly
lines or damage from shock and vibration in
actual service. The method of attaching wire
leads to the silver electrodes provides a more
uniform and direct electrical path.
Erie Insulated Ceramicons, for temperature
compensating applications, are made in three
sizes and in capacities up to 375 mmf.
Where your specifications call for capacities within the above ranges, specify Erie
Insulated Ceramicons.
For complete information covering operating characteristics of Erie Insulated Ceramicons,
write for data sheet.
WHAT do the five

COMPLETELY ENCLOSED
GREA TER

MECHANICAL STRENGTH
MORE DIRECT AND UNIFORM
ELECTRICAL PATH

CAN BE LOCATED
ANYWHERE IN CHASSIS
BETTER PROTECTION

AGAINST HUMIDITY

5/..ectnd.cccd Dcucdid«

ERIE RESISTOR CORP., ERIE, PA.
LONDON, ENGLAND

TORONTO, CANADA

Let's All Back The Attack-BUY MORE WAR BONDS
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Millen -'Designed for Application" compe-rents are different! As a designer
and manufacturer for many years of complex a ectrenic and communication
eruipment, ,e ore our own best customerf rcoraponentparts.Consequently,
-

we have to perform an outstanding job at irsicring and manufacturing
such
parts in order to satisfy our own applications. Our parts are "different",
oleo, because as symbolized by the "Gear wheel" of our registered
trade
merk, t ey are designed by mechanical ang,neers working in close
cooperation with our electronic circuit group. Below a -e illustrated a typical half
dozen cf the thousand -odd items we manufacture. Unfortunately,
this

tine, it

at

not possible to list herewith se re cf the intriguinc "classified"
components developed in connection with oar ultra high frequency war producticn work. Our new 1944 general -atadcgue of non -classified parts will
is

soon be released

33202

37202

37212

Illustrated above, left to right; -op row, No. 36001 and
Na. 33000 series of steatite crys"ol holder sockets; Bottom
chokes and Nc. 37212 plug for u;e with our captive head
available in black or red regular 3ckelite as well as brown

36002 insulated plate caps; Na. 39000 series of coupling units;
Row; No. 12000 series transmitt rg condensers; No. 34100
series RF
No. 27222 posts aria No. 37202 mounting plates. Plates and
plues
mica filled low loss Rai:elite for FF oppi -cations.

JAMES MILLEN MFG. CO.. INC.
MAIN OFFICE ANC FACTORY

NEW YORK CFFICE
255 W. 14th ST.

iNl

A L D EN

MASSACHUSETTS
SALES OFFICES IN ALL
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CHICAGO OFFICE
549 W. WASHINGTON BLVD.
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ance has been established it is
maintained and the secondary
shaft will rotate with the primary
shaft in either direction within the
allowable limits of speed, acceleration, and load as determined by
the motor and amplifier characteristics.
The axis of the primary shaft
is held by bearings parallel to the
plane of the turntable surface. For
changes in radius of contact of the
integrating wheel, the primary
shaft and polarizer can be moved
axially along the two light beams
without materially affecting their
balance.

He made water
climb steps .. .
An engineering triumph in irrigation and
flood control! That's what Archimedes gave
the people of Egypt 200 years before Christ.
This Greek pioneer in mechanics and
hydrostatics invented the "Archimedean

Screw" to raise the waters of the Nile.
Water climbs in the spiral tube until it
gushes out of the top.

Electronic Circuit
A simplified schematic diagram
of the control circuit is shown.
The two light beams fall on photo tubes P, and P, which form two
legs of a bridge circuit comprised
of
R2, and the resistances of
the two phototubes. The voltage
unbalance of this bridge is applied
between grid and cathode of VT,.
This tube together with VT_ and
resistances R, and R, form a second bridge circuit whose output
is applied to the grids of two thyratron tubes, VT, and VT,.
The anode currents of the thyratrons, supplied from the 60 -cycle
power source through transformer
Tº, flow through a split field series
motor to control its speed and direction in response to unbalance of
the light beams A and B.
A small d -c generator is attached to the shaft of the motor
and its output voltage is applied
through a capacitor (C,) between
the grid and cathode of tube VT,.
The voltage (e) generated by this
generator is proportion to the
speed ïil of the secondary shaft.
For the frequencies encountered
the current through C and therefore the voltage across the grid resistor of tube VT is proportional
to de/dt, and is therefore proportional to dúí/dt, the acceleration of
the output shaft. Thus, the condition of balance of the two light
beams is anticipated, and the system is stabilized and remarkably
free from the hunting or oscillation
commonly experienced in servo -systems.
A single lamp is used as a light
source for both beams of light so
that any changes in the light output due to aging, darkening of the
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Draftsmen echo Archimedes' "Eureka!"

when they discover Eldorado pencils. For
they find pencils whose leads retain their
points under pressure and "give -off"
smooth, even lines that exclude light. They
discover uniformity-each degree is exactly as it is stamped. They discover that
here in America the world's most useful
tool for drawing has, in Typhonite Eldorado,
reached a perfection that makes draftsmen
take pride in their work and gives joy to
the heart of the blueprinter.
An Aid To Discovery
An absorbing 23 -page booklet

describing the exclusive Dixon
Typhonite process is offered

free to engineers. Where
shall we send your copy?

TYPHON/TE

ELDORADO
Pencil Sales Department 59-J4
DIXON
CRUCIBLE CO., Jersey City 3, N. J.
JOSEPH
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and input voltage affect
equally the light falling on both
phototubes, causing no unbalance
of the system. The bridge circuits
employed also make the electronic
circuits relatively free of unbalance due to supply voltage fluctuations.
The torque, angle characteristics of the polarized light servo system are dependent on the characteristics of the amplifier and
motor.
Within operating limits
the torque is approximately proportional to the relative angular
displacement of the light polarizers at any given speed. Series
motor characteristics make possible very high torques for rapid
acceleration and deceleration. It
is estimated that the primary shaft
can accelerate or decelerate at
2,000 rpm per second or more before the secondary shaft will drop
out of synchronism. Speeds as
high as 1,500 rpm have been used
but this is not necessarily the upper
speed limit.
The secondary shaft will follow
the primary shaft in angular position with an accuracy of plus or
minus one or two degrees. This
accuracy will be affected by non uniformity of polarization in the
polarizers and non -uniformity of
light transmission through them.
Since the primary and secondary
polarizers normally operate at 45
deg to each other, the rate of
change of light transmission with
respect to angular displacement is
a maximum. Therefore, the angular errors due to variations in the
polarizers are at a minimum.
bulb,

SOLDERING

DANGERS

VOIDED

"COPROX" RECTIFIERS

WITH

Assembly is simplified, and
overheating virtually eliminated, by lead wires
soldered in advance to contacts on the three "Coprox"
(copper oxide) rectifiers shown at the bottom of the
panel below. 'BX-22.3 contacts are solder -filled in
advance. The BX-100 has a nut -and -bolt contact.
Other "Coprox" features include gold coating on
the positive contact surface of standard copper oxide
"pellets"
high leakage and low forward resistance
.
. adaptable mountings . . .
conservative ratings
and high test standards.
Broad experience with rectifier applications, and
with circuit design and manufacturing problems,
prepares Bradley to accept and meet unusual specifications for "Coprox" rectifiers. Ask for details.

...

.

BX-22.3 Double

bridge
rectifier
with current and temperature -current characteristics balanced to
better than 1% over a range of
-40°C to +70°C. Rated up to 4.5
volts A.C., 3 volts D.C., 5 milliamperes D.C.

BX-100 Center tap, full wave rectifier. Completely enclosed in Bakelite. Low capacitance. Rectifies
high frequency current. Rated up to
4.5 volts A.C., 3.0 volts R.C., 500
microamperes D.C.

BX-22.5 Single half -wave rectifier
rated up to 4.5 volts A.C., 3.0 volts
D.C., 2.5 milliamperes D.C.

BX-22.2 Full wave rectifier rated
up to 4.5 volts A.C., 3.0 volts D.C.,
5 milliamperes D.C.

BX-22.4 Double half -wave rectifier
rated up to 4.5 volts A.C., 3.0 volts
D.C., 2.5 milliamperes D.C.

Luxtron* photocells are another Bradley achievement.
'Trade Mark Reg. U.

BRADLEY
82
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S.

Pat. Off.

LABORATORIES
INCORPORATED

MEADOW STREET, NEW HAVEN 10, CONN.

Integration
For accurately solving problems
involving integration, the radius
r at which the integrating wheel
rolls on the turntable is variable
by means of a cam or screw and
represents the integrand.
If O is the angular displacement
of the turntable, the angular displacement of the integrating wheel
and primary shaft p is proportional
to r do, or p = k.
do.
The angular displacement of the
secondary shaft is the same as that
of the primary shaft and integrating wheel, and, since considerable
power is available to drive this
shaft, it can be loaded to drive
other calculating and recording
mechanisms. The primary shaft is
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held in alignment by jewel bearings and is balanced so that radial
and thrust loads are substantially
zero. Since there can be no re-

straining torque on the primary
shaft due to loading of the secondary shaft, the integrating
wheel rolls on the turntable with
negligible slippage and correspondingly high accuracy.
The secondary shaft is at right
angles to the primary shaft and
the light beams are changed in direction by means of mirrors.
The photograph of the machine
shows the cams for moving the integrating wheels on the turntables.
The driving motors and thyratron
controls are on the shelf above
the turntables and cams.
Speed Measurement

A TWO-WAY

LOUDSPEAKER

IN COMPACT FORM

Unequalled standards of

frequency range and
power capacity with low
distortion are provided

in

the new compact two-way

Altec-Lansing Duplex
Speakers. They deliver

a

new high in monitoring,

phonograph, FM and AM

radio set performance.

Complete engineering

details
SEND

on

FOR

request.
BULLETINS

In another application a variation of this servo -system has been
used to accurately measure over a
wide range the speed of a large
rotating machine. The turntable
is driven at a constant and accurately -known speed by a synchronous motor from a regulated
frequency source. The secondary
polarizers are driven by the machinery whose speed is to be measured and the wheel is positioned
on the turntable so that it follows

the secondary polarizers, thus the
radius of the wheel on the turntable is an accurate measure of
the unknown speed. Speed measurements have been made to 0.025
percent accuracy for primary shaft
speeds up to 1300 rpm.
Differentiation

f

-
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Contractors to the Armed Forces
Our craftsmen's skill ... the result
of intensive study and wide experience
is still further improved by the
strict attention to detail required to
.

.

.

meet Army and Navy specifications.
Victory's staff can do a better molding job for you. If your plastic product
will help win the war, we are ready to
work with you at once
we have
facilities to han-

...

dle

In the measurement of speed as
described above, the servo-system is
actually used as a differentiator
in which the angular displacement of the secondary polarizers
p' may be expressed by the equation : p' =
w,dt where oh is the
angular velocity of the control
polarizers.
The angular displacement of the
primary polarizer p is expressed by
p = k,f r do, O
o 2t, where w2 is
the angular velocity of the turntable, do = w2dt.
If p = p', then dp = dp' = w,d t
= ko 0rdt and oh = dp'/dt
dp/dt
kohl..
Since w2 is constant,
dp'/ dt = Kr.
When used as a differentiator,
the servo -system is inherently oscillatory, but by taking the proper

-

1210 TAFT BLDG., HOLLYWOOD 28, CALIF.

We Are Molding Millions of Precision
Parts Now Being Supplied by Prime

a

limited

number of new

Automatic

If your
product must
contracts.

Injection Molding

wait, our engi-

Small and large parts

neers are ready
now to plan with
you for leadership in the postwar market.Write
us today and let
us

º011-01. SHOTS
Lumarith, Tenite,
Fibestos, Plastacelle,
Crystallite, Lucite,
Ethyl Cellulose,
Polystrene, Lustron,
Styron, Vinylite, Loalin,
Cellulose Acetate and
others ... all molded to
your exacting
specifications.

know your

problems.
Member: Society of the
Plastics Industry

*VICTORY
MASIVFACTLTRING
COMPANY
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The Resourcefulness of the
N -Y -T SAMPLE DEPARTMENT
8911'ir oitd
..re ham eeen

/

The flexibility of N -Y -T engineering is emphasized by the type and scope of its transforms r
designs. Prior to the Defense era, N -Y -T te':hnicians produced special custom -designed
units for general precision applications. Then,

with military preparations, transformers, rectifiers and
solenoids -\for practically every phase of elect-onic
equipment-were ncludec in N -Y -T production.
With the advent of\war, the ingenuity and resoures*ul-

ness of the NEW YORK TRANSFORMEZ Sample Depart-

ment kept pace with "the unprecedented demancs of
Army, Navy and Air Forces.\
The experience gained now\in prodi.cing for the war
effort is helping gear NEV'/ YORK TRANSFORMER COMPANY to peace time requirements for both civilian and
industrial transformer procucts.
Whether your post-war product involves a marine, aviation or industrial t'ansformer for unusual application or performance, the N. Y. T.
Sample Department can fulfill the
requirement.

NEW YORK TRANSFORMER COMPANY
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steps the oscillations can be highly
damped.

THROUGH THE
DEAFENING ROAR
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Photo Tube for

Biological Recording
A DEVICE FOR

of a column
opaque fluid
motion of a
described by

.

Noise Meets Its
Master with Permoflux
Acoustical Devices
Permoflux Dynamic Acoustical
Devices operating under extreme
noise condition>, have proved the
essentiellity of uniform, wide fre-.
quenc'or response. -o other single
factor contributes more to the
intelligiaie transmission of vital
war messages. Witl the coming of
Peace, there will be many Permoflux
engineered products to improve
the eff ciency and operation of
speech transmissien equipment.

transforming motion
of mercury or other
into a corresponding
power-driven pen is

Sergei Feitelberg, of
Mount Sinai Hospital in New York,
in the Proceedings of the Society
for Experimental Biology and Medicine for February, 1942. This is
an application to a physiological
problem of a method used in several
recording meters for controlling a
pen.
The method ordinarily used in
physiological recording of pressures requires a vertical kymograph
with smoked paper. A wide manometer tube with a light float connected to a writing point lightly
touching the paper produces the
record. Very little pressure on the
writing point can be used, as the
float is easily submerged. A wide
manometer tube is necessary in
order to provide better support for
the float, but has the disadvantage
of drawing several cc of blood from

---Drum

Smoked paper
--Writing point

BUY WAR BONDS cOR VICTORY!

-Float

arteria/
cannula
To

Kymo-

Dr

graph
motor

PERM
PERMOFLUX

CORPORATION

4916-22 W. Grand Ave., Chicago 39, III.

PIONEER MANUFACT.JRERS OF PERMANENT MAGNET
DYNAMIC TRANSDU:ERS

-Mercury

The

conventional method used in
recording blood pressure consists of
transmitting the pressure variations to
the writing point on the smoked paper
by means of a float in a manometer
tube
April 1994
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INDIVIDUALLY
DESIGNED
For years Johnson has specialized in individually designed
components for radio transmitting equipment. E ictured on
this page is a gas filled pressure variable condenser with
Mycalex insulated flexible coupling, a coupling inductor,
a broadcast station phasing unit for a directional antenna
system, a broadcast station tower coupling unit, and a
switching relay capable of carrying heavy currents, and
requiring no holding current to maintain contact.
These are typical of the thousands of Johnscn-designed
units that are in service all over the world. Sorge of them
are adaptations of a standard design and others are
engineered from the beginning for a particular application.
Johnson Engineers like performance specificaticns. If you
have a radio problem, write for the Johnson sclution. We
believe you will like it, and there is no obligation.

Write for the NEW
Johnson Catalog
968 D

E.

F.
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Reversible

Mercury

electric motor

In the electronic system of recording

blood pressure, the light beam and
phototube cause the motor to correct
the position of the slide constantly at
a rate of two oscillations per second
over a distance of 1 to 2 mm. When
the mercury column moves due to
variation of pressure, the motor moves
the slide at a rate of 20 mm per second

It's an

act of bravery to possess a

' radio receiver in any country occupied by the Nazi or the Jap today.
It's an act of heroism to operate a
transmitter.
What could prove more convincingly the total value of radio than
the frantic haste with which it is
silenced or controlled by the Totalitarian? Or its use by the Free Peoples
in directing their offensives
and
in keeping their will for victory
living and single -purposed?

...

Some day, the experiences Jackson
has been having in developing and

supplying electrical testing equipment to our armed forces will be
reflected in finer products for you.
In the meantime thousands of pre-

war Jackson Instruments are still
performing to keep 'em listening on
the home front. The dependability
this represents is but another benefit
of the "hidden" plus of all Jackson
Instruments . . . INTEGRITY OF
DESIGN.

If your Jackson Instruments should need calibration, checking, or parts replacement, write
to the factory. Maintaining products bearing
the Jackson trade mark is a responsibility that
we will fufill as promptly as possible under

wartime conditions.

Model 652 Audio Oscillator

Buy War Bonds and Stamps Today!

JAC 'SON

cücaf e9hdie eY'JMbffín2enß

JACKSON
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ELECTRICAL INSTRUMENT COMPANY. DAYTON. OHIO

the vessels of an animal when a rise
in blood pressure occurs.
In the apparatus described, a
light beam is used instead of the
float. A slide carries a lamp and
phototube. It has a female thread,
engaging a threaded brass rod,
which controls the position of the
slide with respect to the mercury
column. The rod is rotated by a
reversible electric motor, and the
slide raised and lowered, depending
on the direction of rotation of the
motor. This factor is controlled by
a phototube-amplifier-relay combination.
The light from the lamp is directed to the manometer tube. If
it is prevented from striking the
phototube by the mercury column,
the motor rapidly raises the slide
until the light beam is above the
mercury. The light hitting the
phototube causes the relay to reverse the motor, and the slide is
lowered until the light beam is
again interrupted. This oscillation
continues over a distance of 1 to
2 mm, at a rate of 2 per second.
If the mercury column is moving,
the slide follows at a rate of 20 mm
per second.
The advantages of this method
over an ordinary float with a pen
recording on a smoked drum are
given as follows:
1. Any system of recording can
be used, as the power is supplied by
the motor.
2. A very thin mercury column
April 1944
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CELLULOSE ACETATE is big in the electrical news

from this extra protection Lumarith can supply.

Investigate the electrical possibilities of
today. Designers and engineers have new appreciaLumarith plastics. Write for Celanese electrical
tion of its corrosion -resistance prop è ties-its high
booklet. The facts you'll need are available in its
dielectric strength.
pages. Celanese Celluloid Corporation, The First
Lumarith, in foil and film form, the safe LinName In Plastics, a division of Celanese CorporaIt
d
bobbins.
ing and covering for coils, tubes a
tion of America, 180 Madison Avenue, New York
has no corrosive effect on current -c rrying copper
City 16. Representatives: Dayton, Philadelphia,
wire even in the presence of m ture. It has
Cleveland, Chicago, St. Louis, Detroit, Los
good resistivity and high dielec is strength.
Angeles, Washington, D. C., Leominster, MonElectrical equipment, subject to treme conditreal, Toronto.
tions of moisture and humidity will benefit
LUMARI-N 'LASTICS IN FILM.. FOIL ..MOLDING MATEMALS AND OTHER FORMS

TUNE IN Celanese*

Hour-

"Great Moments in Musie"*Columbia Network,
Wednesdays, 10 P. M., E. W. T.

*Reg. U. S. Pat. OR.
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can be used, reducing the change in
volume in the system in which the
pressure is being measured. This
is rather important for recording
arterial pressures in small animals.
3. The deflection of the manometer can be amplified by mechanical means, by connections between
the moving photocell assembly and
the pen. Amplification can also be
obtained by inclining the manometer tube; the amplificaton factor is 1/cos a, where a is the angle
between the tube and the vertical.
-W.E.G.

Simple C-R Tube Voltmeter
A NEW TYPE of cathode-ray tube

that uses the shadow of an obstacle

Special Broadcast to the Land of
"WRITHING SONS!"
A variety show, indeed

...

...

the rhythm of booming guns
the
quickening tempo of marching feet
and the whining whistle of
a block -buster.

...

From the foxhole in the jungle to the cockpit of a "fighting Tiger"
Gates' communications equipment helps form the network for
this "broadcast" of American anger no Jap will ever forget!

..

Yes, the same Gates whose equipment you'll find throughout the
broadcasting industry
is now a name that will be remembered
wherever the action is the thickest! In tanks, jeeps, planes, ships

...

...

and mobile units
Gates' communication equipment takes the
roughest handling and comes back for more!
Back of Gates' ruggedness and performance are new production
techniques
new engineering developments
that keep our
enlarged plant busy
but tomorrow, these manufacturing "knowhows" will be applied to providing better performance and greater
economy
.

...

...

...

..

in the meantime, our engineering staff is ready to assist
and advise on the maintenance of your present equipment-whether you are Gates -equipped, or not.

RADIO AND SUPPLY CO.
QUINCY, ILLINOIS, U. S. A.
Manufacturing Engineers Since 1922
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placed in the path of the electron
beam as an indicating pointer for
the measurement of high voltages
is described in by W. Ehrenberg
and H. Hirsch in the October, 1943
issue of Journal of Scientific Instruments (The University, Reading, Berkshire, England). Voltages up to 50,000 are measured directly by the tube without deflecting plates or special focusing.
In the tube, a fine crossover is
formed a little in front of a circular aperture placed in front of an
emitting cathode, so that the electrons that emerge from the aperture may be considered to originate
from this crossover point as from a
point source. An obstacle placed in
the path of the beam beyond this
point throws a sharp shadow on the
fluorescent screen, which remains
sharp for all values of the anode
voltage. A suitable obstacle consists, for example, of an oblong
aperture along which is stretched
a fine wire. The beam then passes
through the field of a small permanent magnet by which it is deflected as a whole. Some distortion
due to the non-homogeneity of the
field and to the variation of the angle at which the beam hits the
screen results but there is no loss
of definition.
A good idea of the scale can be
obtained by assuming the field to
be short and uniform. Then for
a screen normal to the undeflected
beam (as in the ordinary cathoderay tube) situated at a distance L
beyond the end of the field the position of the shadow is given by
x = ML/VV
where M is a con-
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The salcase of
A Case liisfory
any an achievement in the war effort is "born to blush
unseen"... at least for the present. The case history, complete with photographs and diagrams, cannot now be
revealed.
many ways General Electronics Industries has been
helping to establish the great war record of electronics,
through cooperative research with industrial organizations
and Army and Navy research agencies. Present conditions
do not permit a full recounting of these achievements.
In

General Electronics Industries is one of the largest organizations specializing in electronics. And this organization, which has met the exacting tests of war, has the research engineering skill and production facilities that will
best answer your electronics needs when the war is over.
Engineering Department, General Electronics Industries,
342 West Putnam Avenue, Greenwich, Connecticut.

GENE

INDUSTRIES
STAMFORD

GREENWICH
ELECTRONICS
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Pilot's seat manufactured by
Plastic Fabrications Co., Los Angeles

RIVET
THIN PLASTIC
THE EASY WAY

Screen

para//e/ fa
undeF/ecled

beam
10

15

20
25
Anode Voltage in

30

35

Kv.

Fig. 1-Placing the screen parallel to
the axis of the undeflected beam pro-

vides the nearly linear calibration
curve shown above

stant depending on the field and
(x + a) is the distance of the
pointer from the axis; x = 0 for
V = Vmse. If, however, as in the
new tube, the screen is placed
parallel to the axis of the undeflected beam, the position of the
pointer is given by y = L
V/ V.
a/M. Here again y
0 for V =

-

CHERRY BLIND RIVETS

-

Vms_

Here's a product made of thin plastic and held together
with Cherry Blind Rivets. There are no blind spots in this
structure but Cherry Rivets are used because they reduce
spoilage and are easy to apply.
Cherry Rivets make ideal fasteners for pliable or brittle
material. There's no hammering on rivet heads-no bucking bar needed. Rivets are headed by a pulling force.
They have high shear and fatigue values-are applied
much faster than conventional rivets.
Get the complete story on Cherry Rivets now. They
can save you time, money and a lot of trouble on tough
riveting or fastening jobs.
Cherry Blind Rivets are made with brazier
and countersunk heads in both hollow and
self - plugging types.
Gun pulls mandrel into rivet, forms head
on blind side.

WRITE FOR HANDBOOK

CD

Hollow

Cherry Rivet
Gun

Self-P,'ugging

A-43-Tells all about Cherry

Rivets and how to use them. Address Dept. A-120, Cherry

Rivet Co., 231 Winston Street, Los Angeles 13, California.

(iLL Lit`
LOS
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ANGELES, CALIFORNIA

Cherry Rivets,

their manufacture and
application are covered
by U.S. Patents
issued and pendin,

The variations of x and y with
voltage are shown in the two
curves of Fig. 1; the constants are
different for the two curves, being
so chosen that the range from
9 kv to 36 kv shall extend over
10 cm of the scale in each case.
It will be seen that the new scale
is nearly linear.
Tube Assembly

The construction of the new tube
is shown in Fig. 2. The cathode
consists of a fine tungsten wire in
the form of a hairpin, supported
on a ceramic base. In front of the
bend of the hairpin is a cathode
screen with a 0.03 in. circular aperture. This is electrically connected

with the negative high voltage, and
also, through a half-megohm resistor, to the filament, so that the
cathode is maintained with a positive bias to the cathode screen. The
total current passing through the
tube amounts to about 10 µa, and
is almost independent of the voltage. The drain imposed on the
source is therefore very small and
the heat produced by the electron
beam at any part of the tube is
negligible.
The whole upper part of the tube
forms the anode; it is metallized on
the inside except for a strip down
the side covered by the fluorescent
screen. A nozzle extends downwards from the upper portion to
April 1944- ELECTRONICS

MILLIONS of koaine radi 5 recei+ers, now
irreplaceable, dep sr_d on I- 7TOM-I TIC Mica
Trimmer and PaddE r conyenssrsfor tmlibration
... yet never have we received a s.igle complaint of failure in service.: Low cost, ease
of adjustment, w:de capaci -y -ange_ and facility of mounting in either s.ngle c- multiple

units make them .irsurpassed for radio frequency, ir_termediat f-equency or pushbutton
Frcduced now in limited
circuit adjustment
quantities for milita_,' scuspment, AUTOMATIC
Mica Tr_mmer and Pad.CErs will be available
rs:ision-trade and in
again af-er the wa-.
thousands -per -hour Qolune from our mechane
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within about 1 cm of the aperture.
This part of the construction follows closely that given by Pearce.'
The obstacle consists of a straight
wire 0.004 -in. diameter stretched
over an oblong aperture. This is
placed about 1.5 in. up the nozzle.
At a farther distance of about 2 in.
is the small magnet giving the deflecting field, which is clamped on
the outside of the tube.
For a steady response the inside
of the tube must be free from stray
electric fields such as would be produced by any areas not in electric
contact with the metallized surface.
For this reason the fluorescent
screen is deposited on a thin undercoating of zinc oxide.° The zinc
oxide is remarkably photo -conductive, and, so formed, the whole
screen becomes conducting, and will
therefore be at the same potential

Day in and day out the grim demands of
war call for more and more engineering ingenuity. More than ever "necessity is the
mother of invention".

Apace with this constant wartime pressure,
Temple engineers have gone far in the field
of electronics. Almost overnight new ideas
or new methods give birth to new developments in vital war equipment-give birth,
likewise, to blue prints for the vast commercial requirements at war's end.

When it comes to peacetime electronics it
will pay you to "team up with Temple".

11.1Z

terminal

N

Pointer

-Magnet

Obstacle

Electronics Division

Electron
gun

TEMPLETONE
RADIO COMPANY
Mystic, Conn.
Fig. 2-Mechanical arrangement of the
elements forming the electronic voltmeter for measuring high voltages
238
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WHEN LOW -LOSS INSULATION MUST "STAY PUT"
When the efficiency of low-loss insulation is
determined by its dimensional accuracy under
a variety of conditions, consider BAKELITE Polystyrene Plastics. These exceptional electrical
insulating materials are unsurpassed among thermoplastics for their dimensional stability. Mold
shrinkage is low, varying between 0.002 and
0.008 inches per inch. Even after 318 hours'
immersion in water (2% -inch disk) dimensional
change is only 0.05 per cent.

tion molding materials, which allow the rapid
fabrication of parts, this superior low-loss insulation is available as films, resin solutions for
insulation coatings, and readily machined sheets,
tubes and rods.

The opportunities for product improvement

BAKELITE CORPORATION, 30 E. 42 St., NewYork 17
Unit of Union Carbide and Carbon Corporation

with BAKELITE Polystyrene Plastics are not limited to molded parts alone. In addition to injec-
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Investigate these materials now-for immediate
essential needs, and for a better understanding of
their usefulness in your postwar developments.
Address Department 7.

...o.C.,..
11133
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as the rest of the inner surface.
All metal parts are well degassed
before they are inserted in the
tube and the tube is highly evacuated with the usual precautions
and sealed off.
The only accessory required is a
filament transformer, of small dimensions if the negative high voltage is grounded. A circuit diagram
is given in Fig. 3. The luminous
pointer appears on the scale when
the filament is heated and the high
voltage connected. The inhomogeneity of the field and the curvature of the screen cause a slight
curving of the pointer which increases towards the high -voltage
end of the scale. A sufficient definition is maintained over a 10 cm

9
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m
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ELECTRONIC USES
In a field of precision manufacturing, such as the electronics radio industry, demanding perfect performance from delicately
balanced mechanisms, the accuracy and uniformity of Reliable
Springs are keenly appreciated. For years Reliable has provided
springs and associated parts for prominent builders of aircraft
and makers of aircraft equipment. Now, for communication, broadcasting, and
receiving apparatus, control and detection, and for the whole range of industrial
application of electronic devices-Reliable is prepared to furnish springs to the
stiffest engineering specifications.
Proper attention to minute detail and special characteristics is particularly
vital in springs for such purposes. We believe that Reliable standards of craftsmanship are of special significance to such spring users-and that by the consistant use of our products you are able to secure uniformly better results.

Consult with us
Catalog No.

on your requirements.
44 sent on request.

THE RELIABLE SPRING & WIRE FORMS CO.
3167 FuI+on Rd., Cleveland 9, Ohio

YOU CAN RELY ON

elia/ile
ROUND AND FLAT
WIRE SPRINGS
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Representatives in Principal Cities
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CLIPS

HOOKSBENDS
LIGHT STAMPINGS

3-The high voltage to be measured connects between the cathode
screen and the anode formed by the
upper part of the tube
Fig.

scale, so that the voltage can be
read to within 3 percent over the
whole scale. It would seem possible
to eliminate the pointer curvature
though the effect was not found
disturbing enough to warrant a

sacrifice of simplicity.
The range of the meter depends
on the strength of the magnet; a
magnet giving the instrument any
voltage range desired is easily obtained. A number of different
magnets were tried, but no very
April 1944- ELECTRONICS

"NO MAN SHOULD ATTEMPT TO PLAY GOLF..."
curious description of
golf appeared in the American press fifty years ago: "No
man should attempt to play golf
who has not good legs to run
with and good arms to throw
with... his servant, who is called
a `caddy,' runs after him with
all the other nine tools in his
arms." Golf, in those days, was
one of many things people
knew little about. "Wireless"
was hardly more than a plaything. You had to shout into
telephones. And sound equip-
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nothing finer than a Stromberg Carlson!"
Stromberg-Carlson's postwar plans include the development of important new electronic equipment. Be sure to

ment wasn't even in use! As
we mark our fiftieth anniversary year, we feel that there
has scarcely been a single
year in which we have not
learned something of value to
our customers. Because of
this experience we are
proud to say, "There is

consider Stromberg Carlson when making
your post-war plans.

STROM BERG-CARLSON
ROCHESTER

A

3,

NEW

YORK

HALF -CENTURY OF FINE CRAFTSMANSHIP
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great superiority was found for
any particular shape. A steel ring
magnetized across a diameter appeared to give a slightly more homogeneous field than the U-shaped.
magnet shown. The magnet is
clamped in position by a simple
non-magnetic clip (not shown) that
may be sealed in position with some
sealing wax. The constancy of the
scale depends critically on that of
the magnet. A limit is set to the
voltage applicable by the electric
strength of the tube; the particular
tube described was tried up to
40 kv.

/thro

Calibration
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Just ahead, in the great adventure of science,
lie many discoveries that will serve mankind.
Upon such discoveries, Sperti, Inc. has been
built.
For Sperti is more than the manufacturer of
SUN LAMPS, IRRADIATION LAMPS, FLUORESCENT LIGHTING, MEAT TENDERIZERS and
the much -publicized BIO -DYNE OINTMENT.
It is more than the maker of SPERMS ELECTRONIC DEVICES and NAVIGATION INSTRUMENTS.

Beyond Sperti there are laboratories devoted
to pure scientific research, staffed by scientists
wholly devoted to exploring new fields of
knowledge.

Many of their studies yield results which have
immediate practical application.
Sperti, Inc. exists to make these practical
discoveries available.
Even now, though almost wholly occupied
with war work, Sperti may have an advancement applicable to your business.
And just ahead may lie other discoveries of
vital importance to you.
It will pay you to consult Sperti now-as you
plan your postwar products.

RESEARCH, DEVELOPMENT,
242

MANUFACTURING

As the diameter of the tube is
only about 4 cm, the glass may be
quite thin and no grave parallactic
error is incurred by having the
scale on the outside. The earth's
magnetic field causes an additional
deflection of the pointer of a few
millimeters that is noticed if the
tube is turned. The earth's field
can be allowed for either by keep-

ing the tube always vertical and
facing the same direction or, approximately, by setting the magnet according to the direction of
the tube. With these precautions no
magnetic shielding was found
necessary.
For poorly smoothed d.c. a narrow slit is preferable to the obstacle described as the shadow of
the thin wire becomes obliterated
when the pointer moves rapidly.
The tube can then be calibrated to
read peak voltage on the upper
edge of the patch. The same applies

MARS CONTROL PANEL

INCORPORATED

Some of the indicating instruments and

CINCINNATI, OHIO

operating controls of the flight engineer's panel aboard the mammoth Navy
flying boat MARS
April
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Collaborating closely with the engineering staffs of manufacturers engaged in
producing for America's military requirements, this organization has specialized in the redesign of products and
parts to assure maximum benefits
through the use of plastic materials and
plastic molding. Our engineering experience and molding facilities will be

available to serve post-war industry in

THE SYMBOL OF

ENGINEERING EXPERIENCE
AND MOLDING SKILL

similar degree; assisting in product betterment, in reducing assembly time, in.
lowering cost of manufacture ... in the
most practical application of plastics to
products old or new. The molded plastic
assemblies described below illustrate
some of our precision molding and assembly services.

EXEMPLIFYING FUNCTIONAL DESIGN IN PLASTICS
MOLDED PLASTIC ROTORS above are made in one-piece with
22 rings and 3 rings respectively. Bi -metal rings are precisely
spaced and transfer -molded in a material selected by our research engineers to provide balanced physical and electrical
CONTROL PULLEYS

...

properties. Permanent alignment is assured through one-piece
construction, with consequent elimination of assembly and service problems. Our molded finish is more moisture -resistant than
a machined surface with consequent reduction in power loss.
MOLDED CONNECTOR PANEL ASSEMBLIES
As suppliers of molded plastic parts to

molded complete

with ball -bearings to eliminate the need
for metal bushings. This avoids variations
that may occur when bearings must be
fitted to bushings and saves assembly

the aircraft industry, one of our services
is the manufacture of connector panels,
molded and assembled complete with
hardware. These are delivered cut to desired lengths and ready for use. Assembly time is saved. Loss from scrap is
avoided. The assemblies are available in
2 types: NAS 17 and NAS 18.

time. Mold finish of groove is smoother
and harder than machined surfaces,which
serves to prolong cable life. Pulleys are
molded from a phenolic compound,
reinforced by macerated fabric for
greater durability.

-

REPRESENTATIVES
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DETROIT 2
805-06 NEW

CENTER

NEW YORK
19

BLDG.

1

W. 34TH ST.

LOS ANGELES 35
1440

ROBERTSON BLVD.
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CANADA
A. & M. ACCESSORIES LTD.
19 MELINDA ST..
TORONTO
744

1405

HASTINGS
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ST.

BISHOP ST.. MONTREAL

Write for free FOLDER FILE, containing more complete
information on our plastics designing and molding services.
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to pure a.c. though the breakdown
voltage of the tube might be lower
for the inverse phase.
Although it is not possible to
calibrate a tube with a -permanent
magnet without reference to an
independent meter, a tube as described may also be used for establishing a voltage scale with reference to a known voltage of a few
kilovolts, if the steel magnet is replaced by a coil without an iron core.
An unknown voltage V, is determined by V, = V1L,/I1, where V'
is a known voltage and 12 and I, are
the currents passing through the
coil for the same position of the
pointer. Here again the earth's field
must be taken into account and compensated.

pprox.0 percent are eventually

ra,
1

e

yto

salvaged.
Last of the difficulties to be mentioned in finishing is the fact that
the personality of the individual
creeps into his work. This introduces
an element of uncertainty. No two
people finish a crystal alike. Sometimes little personality traits are
beneficial while in other cases they
are detrimental. This accounts for
the fact that some finishers can finish
70 good crystals a day, while others
working and trying just as hard
reach a peak at 25.
For the past ten years crystal
manufacturers have been attempting
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THE problem of the personal equation is no
longer a problem in the shops where we produce PAN-EL Control Crystals. They are made
largely by mechanical methods. So they are precise,
uniform, and clean.

More than that, they are produced in volume so
required quantity, on any
required delivery schedule . . . and at a price that
will fit your Sales Department's ideas about post -War
competitive radio price levels.
we can assure you of any

(5)
(6)
(7)
(8)

Binder, E.. E. T. Z., 52, p. 735 (1931).
Messner, M., Arch. Eiectrotechn., 27,

p. 335 (1933).
Toeller, H., E. 7'. Z., 56, p. 678 (1935).
Fuenfer, E., Z. techn. Phys., 15, p. 582
(1934).
Weyl, Warren and O'Neil, Amer. F.
Roentgenol. Ther., 43, p. 428 (1940).
Stehberger, K. H., .4nn. Phys., 18,
p. 586 (1933).
Pearce. A. F., British Patent 527.980
(1940).
British Patent 479,306.

Converting Coordinates With
A Mannheim Rule
By RICHARD W. CRANE

rectangular to
polar coordinates, and from polar
back to rectangular a number of
times, is often a tedious process.
The use of a loglog vector slide
rule greatly eases this task. However, it is not generally known that
these conversions can also be rapidly and fairly accurately accomplished with the use of a few short
cuts and a maximum of two settings on a Mannheim slide rule.
The methods for converting
R
¡X to ZLO are as follows:
Procedure 1. Where one component is 10 or more times the other:
assume Z = larger component (maximum error 5 parts per 1,000).
To find the phase angle, place the
right-hand index of the "S" scale
under the value of the larger component on the right side of the "A"
scale and place the glass indicator
over the value of the smaller component on the left side of "A" scale.
Read the phase angle on the "S"
scale. If the reactance value is
greater than that of the resistance,
THE CONVERSION of

With complete confidence, you can engineer your
circuits around PAN-EL crystals, and offer the Sales
and Advertising staff a post-War radio that is "Crystal
Clear and Crystal Sharp."
The PAN -EL engineering staff is always ready to
roll up its sleeves and help you, without any obligation. Will you let them?

PAN -ELECTRONICS

LABORATORIES, INC.

500 SPRING STREET, N.W.

Paí:'Ke
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MODEL J31 A

MODEL J31

(for high ambient temperatures)

(for general applications)

400 Cycles, 115 Volts.
1/100 H.P. Weight 15

400 Cycles, 115 Volts,
1/50 H.P. Weight 15 oz.

oz. Diameter

Diameter 11%6". Length

Length

11%6".

22%".
32

222".

MODELS J36

AND J36A

Voltage Generator,
Weight 20 oz. Length
3". Diameter 2h". Output voltage is linear

MODEL J31 B

MODELS J49

AND J49A

speed to within
±1% and voltages are
equal with ±1% of
rotation.
with

400 to 1200 Cycles
variable frequency 115
Volts. 15 oz. Diameter
11%6". Length 229;i2".

115 Volts, 1/250 H.P.
Weight 16 oz. Diameter

1h".

J36A-under 200

Length 21

"

J49-60 Cycles
J49A-400 Cycles

J36-From Zero to 5000 R.P.M.
R.P.M.
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FROM ANY ANGLE
NO3 LOOK AT /T-

-

the phase angle will be ±(90°
reading). This operation is based
on the fact that, for very small angles, the sine is almost equal to
the tangent, approaching it in value
as the angle approaches zero.
Procedure 2. Where one component is less than 10 times the other.
Place right hand index of the
"T" scale over the value of the
larger component on the "D" scale.
Place the glass indicator over the
value of the smaller component on
the "D" scale and read the phase
angle on the "T" scale.
Set this angle on the "S" scale
under the value of the smaller component on either end of the "A"
scale. The right hand index of the
"S" scale will give the value of the
impedance.
As in Procedure 1, if the reactive
component is the larger the actual
phase angle will be ±(90°
read-

-

ing).

Here are some angles about Cook relays that are of interest to you.

Carefully designed to the high standards of Cook engineers.
Tooled and fabricated completely under one roof.
Highest grades of all materials are used in all parts of Cook
relays.
Precision manufactured with modern equipment

in

-

a model

-

plant.
Assembled and tested with exacting care by skilled workers.

Efficiency with capacity to produce in quantity.
Consider these facts when planning your relay requirements. These
angles and the "plus features" included in Cook relays, truly make
ALL Cook relays "extra -ordinary."

2700 Southport Avenue
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This method is an exact operation and the precision of the results will depend solely on the slide
rule used.
Example-Convert 130 + ?2500
to polar coordinates.
Solution. Procedure 1 applies
here, therefore Z = 2500 ohms. By
placing the right hand index of the
"S" scale under 2500 on the right
end of the "A" scale and the glass
indicator over 130 on the left side
of the "A" scale, we read 2° 59'.
By inspection it is seen that the
impedance is predominantly inductive, therefore the phase angle
equals 90°
2° 59' or 87° 1'.
Answer. 2500 L 87° 1'. (Actual
value 2503.8 L 87° 2').
Example-Convert 400 j300 to
polar coordinates.
Solution. Using Procedure 2,
place the right hand index of the
"T" scale over 400 on the "D"
scale, put glass plate over 300 on
the "D" scale and the angle is seen
to be 36° 50'. Set 36° 50' on "S"
scale under 300 on "A" scale, read
500 above the right hand "S" index. The resistive component is
larger than the capacitive, therefore the above angle is correct, except for sign.
Answer. 500 L -36° 50'.
To change from polar coordinates to rectangular, the operations
are simply reversed, unless the
problem comes under procedure 1,
in which case we assume only one
component is present.

Illinois

April
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High frequency heating may be "something new" to manufacturers who have recently entered this field. But we have been
pioneering in design and manufacture of high frequency heaters
for 23 years.
However, because so many users are new users, unfortunate
ERRORS are being made, both in choice of equipment and in
application. Too many users are operating costly, power-wasting
"misfit" units ... machines NOT designed for their particular needs.
Our equipment is the result of 23 years of specialized knowledge and pioneering. Our machines afford advancements which
overcome widely prevalent errors in design and construction.
Compare our experience with that of others. You can benefit by
what it has taken us almost a quarter of a century to learn.
Don't buy high frequency (induction or dielectric) heating
equipment until you have investigated the production economies
and other advantages offered by our wider range of units
designed for YOUR specific applications.
Write for details today. It will pay!
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Electron Gun for X -Ray Tube
THE USE OF an electron gun as a
source of cathode -rays to minimize
contamination of the target by material evaporated from the filament,
along with the effect of the space
charge in limiting the target current at low voltages, are described
by J. J. G. McCue in the Nov. 1943
issue of Review of Scientific Instruments. The arrangement also
offers the additional advantage of
adjustable focal -spot size.
A successful tube has been gonstructed, using a cylindrical stainless steel shell 5 in. long, 4 in. in
outside diameter, and I in. thick.
The target insulator is an 8 -inch
length of standard Pyrex flanged
pipe, It in. inside diameter,
mounted on one end of, and coaxial
with the stainless steel bòdy. The
other end of the tube bears a
sylphon bellows with a flange
soldered on each end. One flange
serves to connect the bellows to the
tube body, through a fuse wire
gasket.
The electron gun is
mounted on a stainless steel plate
screwed to the other flange, the
sèal being made with a rubber
gasket.
Three threaded rods, parallel to
the axis of the bellows and 120
deg apart around the circle, carry
knurled nuts which bear on either
side of the flange holding the gun.
By adjusting the nuts, the bellows
moves the electron gun toward or
away from the target, or moves
the focal spot about on the target.

-

-

Harnesses
made to your toughest "specs"
that's one of our big dishes. Several internationally known radio manufacturers can tell you that
Wallace methods help them get the production
they want Of course, it's all in winning the war
but it's ire training for competitive peacetime
operation, too. Perhaps we can use this experience to help you get the jump on competition
once peace is declared.

Wm.T.WALLA[E mFG. Co.
General Offices: PERU, IfDlRflR

Cable Assembly Division: ROCHESTER, If1DIAf1A
248

A brass water -jacket is shrunk

onto the tube body to cool it. A
port on top of the tube permits
visual observation of its interior.
Construction of Gun

The electron gun assembly is
shown in the illustration and consists of a filament, a cylindrical
heat shield, and three focusing

Arrangement of the electrodes forming
the electron gun. The filament, not completed for clarity in the illustration,
consists of a single circular loop of
oxide -coated nickel strip
April

1944
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FOOTE, PIERSON INSTRUMENTS
WERE SERVIvr THE NATION

I.."`'y
divided the

land.. . Waited the world

Opened a short and safe
navigation route from the Atlantic to the Pacific
-and led the way to the development of inter-

Foote, Pierson repeater telegraph set as
supplied to the Panama Railroad

THIS FAMOUS WATERWAY

national commerce.
Long before the Canal was completed, Foote,
Pierson telegraph and signaling apparatus was in
use by the Panama Railroad-the railway which
had a vital role in the construction of the Canal.
For nearly a half century, Foote, Pierson Re Co.,
have specialized in the manufacture of communications equipment and precision instruments.

WOOTE

To this may be attributed the careful craftsmanship and attention to minute detail which has
distinguished our mass production during the
present period.
This background of knowledge and experience
can be applied, in cooperation with your Product
Engineers, to the design and manufacture of your
post-war products.
Don't wait for V -day, write to us now!

PIERSON CO

I1V'C

MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1896

75 Hudson Street
ELECTRONICS
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0051. 33-F FREQUENCY METER

plates. Each rod is sealed to a glass
tube passing through a hole in the
steel plate which supports the gun,
the seal being made with a gasket
cut from small rubber tubing. Each
of three of the tubes contains a
0.02 in. tungsten wire, one end of
which emerges through the wall
of the tube, near the butt joint to
the glass rod; this wire acts as a
lead for one of the focusing plates.
The heat shield is grounded to the
steel supporting plate by a nickel
lead.
The
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Model 33-F, Full -cycle increment, shown indicating frequency of 60 cycles. Black dial for special war application.

1/eta are the áacti an
J -B -T
ACCURACY

VIBRATING
REED

FREQUENCY METERS

Half -cycle increment, ±0.2%; full -cycle increment ±0.3%. This
accuracy is not affected by normal temperature change, wave form
or external magnetic fields.

COMPACTNESS

Made in several sizes, most popular of which is the standard 31/4"
panel mounting model. Also made to meet C39.2-1943 ASA specifications for mounting and stud size of Electrical Indicating Instruments. No external reactor.

WEIGHT

Model 31-F, 31/2 inch, 5 reeds, weighs only 0.54 lb; Model 33-F,
31/2 inch, 11 reeds, 0.59 lb. Other models are correspondingly
light.

VOLTAGE
VARIATION

Will operate on voltages as low as 8 volts. Standard 110-115 volt
models will operate satisfactorily over range of 100 to 150 volts.
Also made for narrower voltage variation if desired. (Incidentally,
current consumption is low. For Model 33-F, for example, 1/2 watt
at 115V.)

RUGGEDNESS

No parts to wear out or get out of calibration. All are securely
anchored to the base with lock washers at every critical point.
The only movement is at the free end of the spring steel reed.
J -B -T meters on portable field equipment have established
an envi.

able performance record.

J-B -T Vibrating Reed Frequency Meters are
available for frequencies from 15 cycles to 400
cycles with various reed groupings, increments
and case sizes. For additional facts on the complete line, send for your copy of Bulletin VF -43.
(Manufactured under Triplett Patents and/or Patents Pending)
4

-JET -I

J -B -T

INSTRUMENTS, INC.

431 CHAPEL STREET

250

NEW HAVEN 8, CONNECTICUT

first guns were unsatisfactory because the glass around the
tungsten wires holding the focusing plates decomposed and became
conducting under the influence of
heat from the filament and the
potentials applied to the focusing
plates. This difficulty almost vanished when the tungsten wires
sealed into the glass rods were cut
off as close as possible to the rods
and their ends covered with small
blobs of glass spotted onto the rods.
One wire from each plate was
left long and connected to one of
the tungsten leads sealed into the
supporting tubes. After prolonged
use the gun would exhibit some
leakage between the electrodes; it
could be repaired by simply heating
the glass rods in the neighborhood
of the plates.
Plates
The heat shield, a cylinder of
0.01 in. stainless steel, is 1 in. long
and 0.75 in. in diameter. The focusing plates are 1 in. in diameter,
cut from 0.01 in. stainless steel
sheet and made flat by pressing
them between two steel blocks in a
hydraulic press. For reference
purposes the plate nearest the filament is called No. 1, the next No.
2, and the one nearest the target
No. 3. There is a 0.375 in. hole
at the center of No. 1, while No. 2
and No. 3 have 0.25 in. holes at
their centers. A centrally located
0.6 in. glass tube holds a pair of
50-mil tungsten wires in a press
seal; these support the filament and
serve as leads to it.
This arrangement prevents the
focal spot from "seeing" the filament, which is a single circular
loop of oxide -coated perforated
nickel strip 4 mm wide and 11 mm
in diameter. It is mounted inside
the heat shield, 1 mm from and
coaxial with plate No. 1.
The gun operates satisfactorily
April
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MITCHELL_RAN D
Headquarters for VARNISHED TUBINGS

V\Ve""

STANDARD GRADE ..

.

Maximum Flexibility - High Temperature -

recommended where Dielectric is NOT a
Factor.

Qe*Eßc'`P

DOUBLE SATURATED .. .
Flexible

- High Temperature - Dielectric

to

1500 Volts.

TRIPLE STRENGTH ..

-

\

,/

.

-

Flexible High Temperature Dielectric to
3000 Volts Withstands Rough Handling.

-

IMPREGNATED .,.

N

.

-

-

Optimum in Superiority Flexible Resists
High Temperatures, Oils, Acids, Dielectric to
8,000 Volts Unequalled for Long Life under
Most Severe Conditions.

-

MIRAC

and HYGRADE .. .

Long Staple Fibre Yarn Varnished Tubings
are comparable in many ways to Fiberglas
Dielectric Tensile Strength Flexibility
and Long Life.

FREE FOR THE

-

-
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Write today for your Free Card of Varnished
Tubing with samples ranging from size 0 to 20 to
other valuable
fit wires from .032 to .325 inches
aids, are the M -R Guide Book of Electrical Insulation ... the Wall Chart with reference tables, electrical symbols, allowable capacities of conductors,
dielectric averages, thicknesses of insulating materials and tap drill sizes ... and the M -R Wax and
Compound Guide Book ... they are full of valuable
information ... write for them on your lette -head.
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WRITE FOR THEM TODAY
ON YOUR COMPANY LETTERHEAD!
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MITCHELL -RAND INSULATION COMPANY, INC.

EST. 1889

51

MURRAY STREET

Fiberglas Varnished Tape and Cloth
Insulating Papers and Twines
Cable Filling and Pothead Compounds
Friction Tape and Splice
Transformer Compounds

ELECTRONICS

50l

-

COrtlandt 7-9264

A PARTIAL LIST OF MR PRODUCTS
Fiberglas Braided Sleeving
Cotton TaF es, Webbings and Sleevings
Impregnated Varnish Tubing
Insulating Varnishes of oll types

NEW YORK

7, N. Y.

Fiberglas Saturated Sleeving and Varnished Tubing
Asbestos Sleeving and Tape
Extruded Plastic Tubing
Varnished Cambric Cloth and Tape
Mica Plate, Tape, Paper, Cloth and Tubing
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WORLD FAMOUS
OSCILLOSCOPES by

with Plate No.

1 at 500 volts and
No. 2 at 1100 volts positive with

li

Use Capacitors by

INDUSTRIAL CONDENSER
CORP.

oscillo-

Dumont's famous
Capacitors used in
designed, engineered
scopes are especially
for unusual performmanu''actured
and
conditions.
und difficult operating
ance

PAPER, OIL AND ELECTROLYTIC CAPACITORS

INDUSTRIAL
CONDENSER
CORPORATION

1725 W. NORTH AVE., CHICAGO 22,
DISTFICT

i
252

QUICK

OFFICES IN

LE_ .,EPY

FROM

U. S. A.

PRINCIPAL CITIES

DISTRIBUTOR'S

STOCKS

respect to the grounded filament.
With No. 3 connected to No. 2 the
cathode -rays form on the target a
rather well-defined image of the
filament, so that the focal "spot"
is an annulus 1 mm wide and from
3 to 5 mm in -outside diameter.
Decreasing the potential of No. 3
reduces the size of the focal ring;
with No. 3 grounded the diameter
of the ring is 2 or 3 mm. These
diameters depend to some extent
on the target potential.
The
cathode-rays cross over near plate
No. 1; therefore, the aperture in
No. 2 could probably be made smaller if further screening of the
target is necessary.
The tube operates satisfactorily
with currents as high as 100 ma
to the target. The current to plate
No. 1 varies from 10 percent to
100 percent of the current to the
target, depending on the age of
the filament and the magnitude of
the target current. The percentage of the emitted electrons collected by plate No. 1 decreases
with increasing filament emission
and increases with age of the filament. It also increases slightly
with decreasing target voltage,
especially below 10 kilovolts. This
effect could be considerably reduced, if it were objectionable, by
simply increasing the distance from
the gun to the target. The current
to plates No. 2 and No. 3 is of the
order of 1 ma to both plates.
Operation
Since it was necessary to reduce
to a minimum the contamination
of the target, mercury diffusion
pumps and a liquid -air trap were
used and there were no wax joints
in the tube other than a single
wax seal in the lead between the
tube and the pumps. The pressure
as measured by an ionization gauge
was about 1.2 x 10-6 mm of mercury
when the tube was operating.

At first the tube contained
enough foreign matter (presumably
grease or oil) to contaminate a
copper or silver target very badly
in an hour or two. The target
became discolored while simply sitting in the vacuum, even when the
filament was cold. This difficulty
was overcome by passing a rather
violent discharge between the
target and the tube body with the
April
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FIBERGLAS* ELECTRICAL INSULATION NOW AVAILABLE!
(Increased Fiberglas Production permits this Announcement to be Made )

Fiberglas Braided Sleevings.

Fiberglas Tapes available in all widths and thicknesses from
.003" to .015".

A few of the many types of Fiberglas fabricated materials,
including Fiberglas cloths, tapes, and tubings; Fiberglas -mica

Fiberglas Tying Cords both treated and untrt. tied.

combination material and Fiberglas laminated sheets.

Not pictured but also available are: Unprocessed
yarns, varnished tapes, cloths, sleevings, and saturated

FIBERGLAS

sleevings.

.x.T. M. Rc¢, U. 8,

Owens-Corning Fiberglas Corporation, Toledo 1, Ohio.
Fiberglas Canada, Ltd., Oshawa, Ontario.

ELECTRICAL

l'ut. Ott.

INSULATION

...

Fiberglas Materials
Get in Touch with Your Electrical Distributor Now!
are in stock for immediate delivery!
EARL B. BEACH COMPANY

Pittsburgh, Pa.
ELECTRICAL SPECIALTY COMPANY

Seattle, Washington
GENERAL ELECTRIC SUPPLY COMPANY
Buffalo, New York

Rochester, New York
GRAYBAR ELECTRIC COMPANY, INC.

Philadelphia, Pa.
Richmond, Va.
WRITE SUPPLY COMPANY
St. Louis, Mo.
ELECTRONICS
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INSULATION AND WIRES, INC.

Atlanta, Ga.
Cambridge, Mass.
Detroit, Mich.
St. Louis, Mo.
INSULATION MANUFACTURERS CORP.

Chicago, Illinois
Cleveland, Ohio
Minneapolis, Minn.

LEO J. MEYBERO COMPANY
Los Angeles, California
San Francisco, California

MICA INSULATOR COMPANY
Chicago, Illinois,
Cleveland, Ohio
New York, N. Y.
MITCHELL -RAND INSULATION COMPANY
New York, N. Y.
NATIONAL ELECTRICAL COIL COMPANY
Columbus, Ohio
Bluefield, West Virginia
PREHLER ELECTRICALINSULATION
COMPANY

Chicago, Illinois
Cleveland, Ohio
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"YOU
TORE IT WITH YOU"

tube full of oxygen at a pressure
of a few hundredths of a millimeter, and then using hydrogen in
place of oxygen. The gas was
flushed out and renewed every five
minutes; about six changes of
oxygen and three of hydrogen
proved effective.

Feedback

Amplifier

(Continued from page 131)

the factor 1/(1-A,ß) when negative feedback is applied. A, is
always less than p. in the practical
case.
If the load resistance is connected to the vacuum tube, as indicated by the dotted lines of Fig.
8, the current I then becomes
I

{

E

ß E,

(39)

r,
and the output -impedance level Z'o
of the amplifier and load circuit
with feedback is
Z'o

=

_E_
1

RL

E

E+E -µßE
r,

c

1

(1-µß)R1.

r,

Ri,

or

Z'U

- r,

rnrRL
-}-

(40)

(1,;-140) RL

(41)

REFERENCES
(1) Schade, O., Beam Power Tubes, Proc.
IRE, p. 145, p. 176-181, Feb. 1938.
(2) Mayer, I3. F., Control of the Effective Internal Impedance of Amplifiers by
Means of Negative Feedback, Proo. IRE,
p. 213-217, March 1939.
(3) A Stable Direct -Coupled Amplifier,
Report R-86, David Taylor Model Basin.

Type S-12
Size 8" x 9" x 18"

HATHAWAY OSCILLOGRAPH
7de eidtmazd

Aetlauitafue a.NdAntaddity

Available Soon-Order Now
The ideal instrument for portable
use, such as geophysical work, field
testing, and aviation flight testing.
Ten channels: Galvanometers available covering wide range of characteristics: Daylight loading of 6 -

. s s
AIRCRAFT RADIO

inch paper or film:

Recording
speeds quickly adjustable: Automatic record length control: Automatic record numbering: Simultaneous viewing and recording:
All controls convenient on top
panel. Early delivery. Hathaway
Instrument Co., Denver, Colorado.

Write for Bulletin and Prices

a/Wa(Jr
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A highly selective receiver

INSTRUMENTS

and several interchangeable transmitters in a
multiple rack form the Western Electric
command set used in both Army and
Navy planes
April 1944

-

ELECTRONICS

DOW ANNOUNCES
another important price reduction in

D

(

O

POLYSTYRENE)

W

in the

a reduction
of far-reaching significance to the entire plastic industry, Dow announces
at which you
low
price,
new
The
pound.
per
27
cents
to
30
Polystyrene)-from
of Styron (Dow
increased
and
vastly
may now obtain this strategic plastic from its source, is made possible by improved

a move
base price
In

production.
importance
Current rubber needs for styrene-chemical antecedent of polystyrene-are, of course, of major
favorable
range
in
a
price
this
plastic
places
of
polystyrene
the
price
lower
today. But, Dow's ability to
peculiarly
proved
to greatly extended uses for which this outstanding thermoplastic material has
adaptable. It will undoubtedly affect the design and manufacture of literally thousands of products
now and when Peace returns.
Complete Styron price lists are available on request.
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New York

CHEMICAL
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DOW
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PLASTICS
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Washington

COMPANY,

Cleveland

Detroit

Chicago

MIDLAND,
St. Louis

Houston

San Francisco

MICHIGAN
Los

Angeles

Seattle

for fabricators producing moldings, extrusions, rod, sheet.
Sheeting.
for fabricators producing moldings, extrusions, coatings; available also as Ethocel
Film.
Saran
as
also
available
sheet;
tubing,
for fabricators producing moldings, extrusions, pipe,
Write for New Dow Booklet "A Practical Approach to Plastics."
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INDISPENSARtE TO INDUSTRY AND VICTOU

NEWS OF THE INDUSTRY
New FCC setup; television network
in 1946; standards for electronic

heating; Panel 13 activity; British
television plan, Navy technical training; RMA standardization machinery
New Army-Navy

Preferred

cific approval of the Service concerned must be obtained. Publica-

List of Electronic Tubes

tion of the list is in no way intended to hamper or restrict development work in the industry.
The list now contains 70 types of
receiving tubes, 51 transmitting
types and 16 miscellaneous types.
In the latter group are now included
clipper, gas switching and crystal
types.

A NEW LIST of unclassified preferred general-purpose tubes, se-

lected jointly by the Signal Corps
and the Bureau of Ships, has been
issued as of February 15, 1944, and
supersedes the similar list dated
March 1, 1943. All unclassified
tubes to be used in all future designs of new equipments under the
jurisdiction of the Signal Corps
Laboratories or the Radio Division
of the Bureau of Ships must be
chosen from this list.
If tubes other than those included in the list are to be used in
the design of new equipment, spe-

New FCC Setup
chief engineer of
FCC since January, 1938,. and assistant chief engineer since 1929,
took his oath of office as FCC CornEWELL K. JETT,

missioner on February 15 and attended his first Commission meeting in that capacity the following
day. With his assumption of duties,
the FCC has, for the first time in
nearly eight months, its full complement of seven members.
Commissioner Jett will continue
in his capacity as chairman of the
Coordinating Committee of the
Board of War Communications and
will also work closely with the interdepartmental communications
post-war planning committee of the
State Department. His post as chief
engineer has been filled by the appointment of George P. Adair, former assistant chief engineer in
charge of broadcasting, who will
also replace Commissioner Jett as
observer on the Radio Technical
Planning Board.
Philip F. Siling, chief of the International Division of FCC, has
been promoted to assistant chief
engineer in charge of the Broadcast Division, and Marion H.
Woodward, assistant chief of the
International Division, has become
.chief of that Division.

ARMY-NAVY PREFERRED LIST OF RADIO ELECTRON TUBES
RECEIVING TYPES
Filament
Voltage

1.4

Diode

Diodes

Triodes

1A3

1LH4

Triodes
1LE3

Twin
Triodes

Pentodes
Remote
Sharp

3A5

1T4

3B7/1291

1L4
1LN5

1S5

Power
Converters
1LC6

IRS

Output

Indicators

Rectifiera

3A4

Crystals

3/36/1299

3S4

IN216

5.0
6.3

6AL5

13A8

559

6S
6S

6H6

9006

6J6

7

2C26

7"

6C4

6SL7GT

BJ8

6SN7GT

6J4

6SG7"
6SK7"

9003

6AC7"

6AG5

6SA7"

6AG7'

65H7'

7E5/1201

6G6G
6L6GA

6E5

5U4G

IN23

6Y3GT

1N27

13X5GT/G

1005

6N7GT/G
6V6GT/G

6AK5

Phototubes
918
927

6Y6G

6SJ7"
7W7

9002

9001
12H6

12.6

12SQ7"
12SR7"

12J5GT

12SL7GT
12SN7GT

12507"
12SK7"

12SH7"
12SJ7"

12SÁ7'

25 and above

Voltage
Regulators

12A6*

1629

25L6GT/G
2807

991

TRANSMITTING TYPES

2C44
6021
15E

VT127A
3278
434A
448A
627
530

0B3 VR -90
0C3, VR -105
OD31VR-I50

MISCELLANEOUS TYPES
Tetrodes

Pentodes

801A
809

51321

3E29

7156

2E22

815

2X2

811

807
813
814
1625

8296
832A

803
837

3B24

826
833A
838
1626
8005
8014A
8025

25Z6GT/G

Rectifiers

Twin
Tetrodes

Triodes
2026

Miscellaneous

Vacuum

5R4GY
371B
705A
836
1616
8016
8020

Gas

Grid Control

4625

3C23

83

3C31/C1B

866A/866
872A/872

C5B
884
2050

Clipper
Tubes

Gas

Cathode
Ray

Switching

73

1832/532A

719A

471A
532

2AP1
3B P1

3DP1
3FP7
5CP1
5C P7

5FP7
5J P1

7BP7
12DP7
12G P7

Where direct interchangeability
assured "GT" and "L" counterparts of the preferred metal tubes may be
Miniature tubes (shown in Italics) is
used.
shall be used only when essential to Service
requirements.
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Veteran in
Search of a
Peacetime Future
THIS veteran knows of no job to come back

to after the war.

-

u
to per
necessity
ity built
history
in
the
new
purpose
a
strategic
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Checking Electronic Autopilot

The turn control of the autopilot is

checked against servo motors on the table before
the instrument is shipped to plane plants for installation

of making over 300 flight
corrections per minute, the Minneapolis -Honeywell autopilot holds
Army bombers on the correct course
during high -altitude bombing runs.
At the height flown, an error of one
mil would cause the bomb to miss
the target by 360 feet or more.
Heart of the system is the gyroCAPABLE

37212

THE

PLUG

scope that maintains an upright position at all times during the course
of a plane's flight. Movement of the
plane changes the relative position
of the case of the gyroscope to the
spinning gyro and produces volt-

ages that are amplified by electronic
tubes and fed to servo motors that
adjust flying controls to maintain a
fixed flying attitude.
The photos show steps in the
manufacture of the gyroscope for
the electronic system. The degree
of mechanical tolerance necessary
in construction is indicated by the

fact that the rotor must be oilled
with only one drop of oil from a
hypodermic needle.
The plant is located at 45° N.
,Lat., so the test-table is tilted to the
same degree.

Designed

for Application! Compact,
easy to use. Made in black and red
regular bakelite as well as low loss
blown mica filled bakelite for R.F. uses.
Small circular depression on top for
"color coding" or polarity indication.
Designed primarily for use with our No.
37222 captive head posts and No.
37202 plates.

(Standard 34" spacing)

JAMES MILLEN
MFG. CO., INC.
M,AiN OFFICE AND FACTORY

MALDEN
iMAS:."ACHUSETTS

.
ti.

A special "'tilt -table" is used to hold. the spinning gyroscope so that the instrument
is exactly parallel to the earth's axis

April 1944
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POSTWAR RADIO INDUSTRY
WILL FIND MAGNAVOX
ON THE BEAM

important
wartime role, having made many technical contributions to the radio industry during thirtythree years of pioneering.
MAGNAVOX was well prepared for its

This wartime experience, in turn ... designing, developing, manufacturing . . . prepares
Magnavox to contribute even more in the peacetime developments to come, in all phases of
electronics. Our skills and the excellent facilities of the new, modern six -acre plant will be
ready, at the very peak of their efficiency. The
Magnavox Company, Fort Wayne 4, Indiana.

FOR 33 YEARS

ELECTRONICS

-

April

...

M000 x
[

LOUD SPEAKERS

bring our fliers home safely,
and locate enemy transmitters in the air, at sea or on land. These
are among the many scientific instruments of war made by The
equipment ranging from gun firing
Magnavox Company
solenoids to the most intricate radio communication systems.
RADIO DIRECTION FINDERS help

CAPACITORS
1944

HAS

SERVED THE RADIO INDUSTRY

>:,

SOLENOIDS

COMMUNICATION

&
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Standards for Induction and
Dielectric Heating
THE ELECTRONICS SECTION Of Na-

tional Electrical Manufacturers
Association has adopted standards
for electronic equipment for dielectric and induction heating.
The complete text of the new
standards follows:
EL 5-5 Output Ratings
The following output ratings foi
Electronic Induction or Dielectric
Heating Units shall be considered as
preferred:
0.5
1.0
2.0
5.0
10.0

Thordarson's new development, Transformer terminals in glass, finally and
completely overcomes the dangers of
break -downs caused by extreme humidity
and mysterious fungus growths which
often attack electrical equipment.

kw
kw
kw
kw
kw

20.0
50.0
100.0
200.0

kw
kw
kw
kw

These ratings are recommended
until there is need for intermediate
sizes. Suggested Standard for Future
Design 1-18-44.

EL 5-10 Ratings Of Tubes And Parta
Electronic tubes and other component parts of electronic induction or
dielectric heating units shall be used
within the manufacturer's ratings.
Recommended Standard 1-18-44.
EL 5-15 Radio Interference
Electronic induction or dielectric
heating apparatus shall be so designed
and installed as to minimize radio
interference. .Recommended Standard
1-18-44.

EL 5-20 Protection Of Personnel
Electronic induction or dielectric
heating apparatus shall include provisions for protecting the operating
personnel against dangerous voltages.
Recommended Standard 1-18-44.
EL 5-25 Protective Equipment.
Installations of electronic induction
or dielectric heating apparatus should
include protective equipment such as
fuses, relays and/or circuit breakers,
acting to disconnect the apparatus
from the supply line in case of failure
or flashover of internal components.
Recommended Standard 1-18-44.
EL 50-5 Induction Heating-Definition
Induction heating is the heating of
a nominally conducting material due
to its own I=R losses when the material is placed in a varying electromagnetic field. Adopted Standard

The Thordarson principle of sealing terminals in
glass is applicable, not only to small transformers,
but for large power and filament transformers, and
reactors as well.

1-18-44.

El 50-10 Dielectric HeatingTRANSFORMER DIVISION

7

e

ate

ORIGINATORS
26)

s

OF

THORDARSON ELECTRIC MFG. CO.
500 WEST HURON

STREET,

CHICAGO,

S

ILL.

leffS

TRU-FIDELITY AMPLIFIERS

Definition
Dielectric heating is the heating of
a nominally insulating material due
to its own dielectric losses when the
material is placed in a varying electric field. Adopted Standard 1-18-44.

The NEMA has also issued a
April

1944
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Behind the scenes In Precision Aircraft Rodio ManufacOne of a series,
ture

...

photograph by

IN

BR

Photo

a Zone of Electronic Silence known as the Screen

Room, this radio engineer measures the directional
characteristics of a Bendix* Aircraft Radio Compasscompletely surrounded by double walls of bronze mesh,
soldered and grounded to keep out all electronic inter-

ference. No electronic "bugs" can creep in to disturb
the test readings during these meticulous and intricate
adjustments ... for on their accuracy a pilot's life may
one day depend.
The ideal conditions of the Screen Room represent
but one of several thousand tests and inspections established at Bendix Radio. Bendix Engineers also create
extremes of substratospheric cold and low pressure,
tropical heat and humidity, atmospheric interference
as well as combat strain and landing
and static
so that radio equipment engineered and
shock

...

manufactured under the Bendix name will more than
meet the rigors of war service.
Every step in production is guarded by these tests
... from individual components and sub -assemblies to
the compact, finished, aircraft radio you see being tested
in the Zone of Electronic Silence. It is this insistence
upon quality and precision that builds dependable
performance into the equipment Bendix Radio has
pioneered for the airlines and our nation's armed forces.
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manual for the guidance of members in dealing with contract terminations. This contains a check
list of the steps which all prime and
sub-contractors should take in the
preparation and conduct of contract terminations. The check list
is divided into the following six
major divisions: preparation of
claims; reviewing of contractual
relationships; establishment of
proper internal organization for
handling terminations; checking of
company status and financial policies; planning production control
problems; and reviewing of contractual relationships.

.. and waiting for you
Renegotiation Refunds

FOR THE ARMY AND NAVY, the David Bogen Company
is intensifying production of vital intercommunication,

detection and specialized sound distribution equipment.
For Bogen distributors, we're working steadily to catch
up with the demand for Bogen catalog equipment. It's
equipment that's doing a mighty important war job, too.
Delivery dates are being kept more regularly. What's
more, they are going to be better.
We illustrate the Bogen Model E75, unquestionably one of
the finest High Power Amplifiers ever manufactured to
commercial specifications. Under wraps, as a matter of
military secrecy, are the many wartime Bogen developments in sound equipment. These developments will be
released after Victory for incorporation in great new
Bogen equipment which will spell profit and prestige
to our distributors-and a. better life for a world at peace.
BUY

MORE

DF.IR

BONDS

AND

.STAMPS

David Boqe,,cr, inc.
663 BROADWAY
Bogen Sound Systems

262

Commun -Phones

NEW YORK 12, N. Y.

Amplifiers

Electronic Equipment

According to a ruling by the
Joint Price Adjustment Board, reserves for renegotiation refunds
which war contractors may set up
and show in their statements and
annual reports are not to be regarded by Government renegotiation officials as binding on contractors.
"The increasing practice of providing such a reserve is to be encouraged as a matter of sound accounting," Joseph M. Dodge, chairman of the Joint Price Adjustment
Board, stated.
"The amount established in individual cases will vary widely, depending upon the policy of the particular contractor. It may be more
or less than is actually needed when
the renegotiation of the fiscal year
for which the reserve has been set
up is concluded.

It would

be mani-

festly unjust for the contractor to
be bound by the amount of any reserve he may have created or for
the existence of the reserve or the
amount of it to affect the renegotiation procedings. The renegotiation
officials are instructed that such reserves are not to be considered directly or indirectly in connection
with the determination of any price
adjustment to be refunded to the
Government under the terms of the
renegotiation statute."
The six Federal renegotiation
agencies represented by the Board
are: War, Navy and Treasury Departments, the U. S. Maritime Commission, the War Shipping Administration, and the Reconstruction
Finance Corporation.
April

1944
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Army .. .
America's great fleet of airplanes
Navy ... commercial ... private ... is extensively
equipped with color -coded Micro Switches. Colorcoding is accomplished by the use of Plaskon
Molded Color, which is formed into the switch cover plates so important in all airplane operating
and control systems.
Plaskon was chosen for the production of Micro
Switches because it is hard and tough, holds its

'cede

Q/te

ZYie

Plaskon Urea -Formaldehyde
Compound
h. Wide range of lightfast hues,
from translucent natural and
pure white to jet black.
2. Smooth surface, eye-catching,'

warm to touch.
3. Completely resistant to common organic solvents, impervious to oils and grease.
4. Possesses extremely high
flexural, impact and tensile
strength.
5. Highly resistant to arcing and
tracking under high voltages
and high frequencies.

adua4LtagPd

shape, and molds to exact dimensions. It permits
precision machining to 1/1000 of an inch limits,
which is essential because of the extreme accuracy
with which Micro Switches must operate. Each
permanent, non -fading Plaskon color indicates a
definite aircraft control operation. And fully as
important, is the fact that irrespective of weather
conditions these parts are electrically non-tracking
and arc resistant.

P(44144# /It2teeuRti¢ don EteC-t/lieC{e eL/edeKlICg :
Plaskon Melamine
Compound

Plaskon Grade 2
Compound

1. A Plaskon urea -formaldehyde
of good quality, lower in

price than regular Plaskon,
and adaptable to economy

production requirements.

2. High resistance to, and retains

lustre, surface and color in,
presence of water, common
organic solvents, soaps, etc.
3. Identical unusual dielectric
strength and freedom from
arcing and tracking as regular Plaskon.
Furnished in one shade of
black and brown only.

PLASKON DIVISION

1. Assures ample

prevent the use of urea
compounds.

2. Exceptional resistance to acids
and alkalies. Non -porous,

non -corrodible.
3. Under extreme conditions of
heat and humidity, is non tracking, highly resistant to
arcing, and has high dielectric
strength.
4. Highest heat resistance of all
light-colored plastics.

April

1944

cannot be weakened by mold
or fungi.
3. Maintains its tenacious grip

in heavy-duty service for

years, under water, on land,
in the air.

TOLEDO 6, OHIO

The properties and characteristics of Plaskon
in molded form, and the proper methods of
fabrication, are discussed in detail in this
valuable Plaskon handbook. Its contents will be
of interest to engineers and fabricators alike.

-

2. Plaskon glue line is completely moisture-resistant,

LIBBEYOWENSFORD GLASS COMPANY

2136 SYLVAN AVENUE

ELECTRONICS

protection

where water or high humidity

Plaskon Resin
Adhesive
1. Materials bonded by Plaskon
Resin Glue cannot be separated at glue line-the material fails first.

TRADE MARK REGiSTEREO

;/eP

TESTING PROBLEMS

SOLVED BY

MCOIL

STANDARD EQUIPMENT

Recently, an electroniç instrument manufacturer found in American Coils Company's standard equipment, his answer to a particularly difficult test run
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PLANS FOR THE COMPLETION of a
coast -to -coast television network
within five or six years have been
announced by Niles Trammell, president of NBC, in releasing a
schedule received from Keith S.
McHugh, vice-president of AT & T,
outlining the proposed installation
of coaxial cable for transmission of
television signals over long distances.
The schedule, contingent on the
war and other considerations, shows
the following dates for installation
of the portions of the proposed
cable links :
1945-New York -Washington
1946-New York -Boston; Washington -Charlotte; Chicago -Terre Haute-

St. Louis; Los Angeles-Phoenix
1947-Chicago - Toledo - Cleveland Buffalo; part of the southern trans-
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Coast -to -Coast
Television by 1946

2 oshours

ambient conditions.

Return

transcontinental route; Washington Pittsburgh -Cleveland; St. Louis-Memphis -New Orleans; Kansas City Omaha; Des Moines -Minneapolis; Atlanta -Jacksonville -Miami; Los Angeles -San Francisco
Two coaxial cables are now in operation. One links New York and
Philadelphia, and another connects
Minneapolis and Stevens Point,.
Wisc. The former was first used
for television broadcasts from the
Republican National Convention in
1940, and the latter is used for ex-

perimental programs.
NBC also plans to construct a
television station in Washington to
be used to transmit programs to
WNBT, the NBC outlet in New
York City. This will be built when
materials become available and
when the AT & T coaxial transmission line between the two cities is
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LEXINGTON STREET

NEWARK, N. J.

CO.

RTPB Panel 13 Meeting
SEVENTY-FIVE RADIO ENGINEERS

and
delegates representing police and
five departments, forestry and conservation, power utilities, transit
utilities and railroads, gathered in
a two-day meeting in Chicago in
January to discuss full organizational plans. The meeting was held
in response to a nationwide invitaApril

1944
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CESSNA
CHANCE VOUGHT

The aviation industry knows
knows the answers to production

IT'S GOT TO BE RIGHT!

its engineering ...
efficiency. That's why most of the leaders in this indus-

try selected the PHILLIPS Recessed Head.
You'll choose the Phillips Recess, too, once you study
its exclusive design. You'll appreciate the scientific engineering that makes it so successful. You'll discover

that every angle, every dimension has a purpose -is
impdrtant to screw driving efficiency and screw strength.;
You'll agree there's nothing like it!
To end the screw driving troubles that slow down production and shove up assembly costs, specify screws
with the Phillips Recessed Head. You can get them in
any head style, type or size.

TO MAKE WARTIME QUOTAS AND PEACETIME PROFITS

Driver point automatically centers in the Phillips Recess ... lits snugly. Fumbling, wobbly starts, slant driving ate eliminated. Work is made trouble -proof for green hands.
FASTER DRIVING: Slpiral and power driving are made practical. Driver won't slip from recess to
spoil material or injure worker, (Average time saving is 50%.)
EASIER DRIVING: Turning power is fully utilized. Workers maintain speed without tiring.
BETTER FASTENING: Screws are set-up uniformly tight, without burring or breaking of screw heads.
The job is stronger, and the ornamental recess adds to appearance.
FASTER STARTING:

IDENTIFY IT!
Center c_rrers of
Phillips liicess are
ro.inded
NOT squ:r.re.
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Precious Metals
FOR more than fifty years we have
specialized in sheet, wire and tubing
of precious metals, laminated on base
metals, to secure the chemical and
electrical properties of the one with
the strength and resilience of the
other. Thus, gold on phosphor bronze
for tarnish proof and fixed quality
bursting discs; silver alloys on nickel silver or brass for contact parts, collector rings, etc.
We supply too, all precious metals in
solid form and non-ferrous base metals to close tolerances and manufacture

them into sheet down to .003" thick
and in widths up to 4"; wire to .009"
diameter and tubing from .015" to
11/" outside diameter with wall thicknesses from .004" upward. We also
make fancy and special shapes and
parts from them to your specifications.
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tion to convene that was issued
jointly by D. E. Noble, chairman of
the Radio Technical Planning
Board's Panel 13 on Portable, Mobile and Emergency Service Communication, and Frank W. Walker,
vice-chairman of the Panel and alternate representative of International Association of Chiefs of Police.

Chairman Noble set the keynote
of the Panel's work by explaining
the need for viewing the frequency

assignment, allocations and engineering problems on the basis of
service requirements with a distinct realization of the practicability of application as compared to
an idealistic engineering approach.
William N. Krebs, chief of Safety
and Special Services Division of
FCC, spoke on the importance of

postwar planning.
The Panel adopted a workable
plan involving a Steering Committee, composed of the Chairmen of
eight committees assigned to special tasks, who would meet with the
administrative group; chairman,
vice-chairman and secretary. To
complete the executive officer appointments, the meeting selected
Ero Erickson of APCO, member of
the Illinois State Police, Chicago, as
permanent Panel 13 secretary.
Agreement was reached on the
operation of the Steering Committee which would allow each committee chairman to become an exofficio member of the Engineering
Committee in order to assure closest
practicable inter -locking of all of
the related engineering problems.
The Engineering Committee would
be called upon to supply appropriate
consultant engineers to assist other
.committees not completely staffed
with technical representatives.
Robert L. Batts, Chairman of
Committee 1, announced that due
to the great size of the police radio
problem, his group would be further divided into sub -committees
working on municipal, county, state
and radiotelegraph communication
reports. He also revealed arrangements would be completed with
IACP to distribute a comprehensive
radio survey questionnaire addressed to all Police Chiefs, Sheriffs
and State Police Superintendents,
to obtain information required by
the Police Radio Communication
Systems Committee. As a contributing sponsor of the RTPB which
April

1944
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A Dramatic Talking

Motion Picture, in Color
.
. Filled With Ideas
for Production
and Design Engineers

For ten years Micro Switch has been a leader in the

development, throughout industry, of automatic electrical control. The war program drafted Micro Switches
for use in almost every type of fighting and radiation
equipment on land, on sea, and, most of all, in the
air. It put them into production lines where the implements of war are being built.
Fast-moving action, interesting color, and the concise
description of "Uses Unlimited" convey the grippingly romantic story of how Micro
Switches are made. It shows the myriad ways
this tiny switch serves to control everything
from sensitive, precise instruments and

office equipment, to ponderous shop machines.
This film is packed with examples of tried and proven applications of Micro Switches which will stimulate every
engineer to new conceptions of uses for compact, lightweight, precise, long-lived, trouble -free, electrical
controls.
"Uses Unlimited" is available to industrial groups,
training classes, schools and colleges. Size: 16 mm.
Length: thirty minutes. Write us for details.
Micro Switch Corporation, Freeport, Illinois Branches:
43 East Ohio Street, Chicago (11) 4900 Euclid Avenue,
1709
11 Park Place, New York City (7)
Cleveland (3)
W. 8th St., Los Angeles (14) Sales & Engineering Offices:
Boston Hartford

LET'S ALL BACK THE ATTACK

BUY EXTRA WAR BONDS
Corporation
The trademark MICRO SWITCH Is our property and Identifies switches made by Micro Switch

MICRO

TRADE

MARC

SWITC
...

Made Only By Micro Switch Corporation
ELECTRONICS -April 1944

© 1944

Freeport, Illinois,

U. S.

A.
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involves a supporting expenditure
of $1,000, IACP is keenly interested
in bringing home to all of the nation's police departments the vital
importance of immediate postwar
planning of radio communication

requirements.

Magnetic Wire Recorder
On Bougainville
SERGEANT Roy Maypole, combat
radio reporter, recorded interviews
with Marines as they returned from
forward assault positions on Cape
Torokina, Bougainville. He used a
portable magnetic wire recorder of
a type being manufactured by General Electric for the armed forces,
under license from Armour Research Foundation at the Illinois
Institute of Technology. The men
interviewed were in the initial landing at Empress Augusta Bay.

Use ONE

Self-locking

PALNUT

instead of

Two-piece fastenings!
By using a Self -Locking PALNUT in place of
a regular nut and lockwasher, you immediately
cut cost of fastenings in half-reduce assembly
time 50%-save up to 90% in weight-require less space. At the same time, PALNUTS
A 8elí-Lock ng PALNUT replaced

heavier, more expensive jam nut
and lockwasher on this volume
control, saving weight and cost.

* DOUBLE LOCKING ACTION
When the PALNUT Is wrench tightened, its arched, slotted jaws
grip the bolt like a chuck (B -B),
while spring tension is exerted upward on the bolt thread and
downward on the part (A -A). securely locking both.

keep parts tight under severe vibration.

Self-Locking PALNUTS are single thread,
spring tempered steel locknuts, requiring only
3 screw threads space. They apply with an
ordinary wrench-or, on fast moving assembly

lines, with Yankee or Power Drivers. When
tightened, their powerful double locking action` holds parts tight under vibration. Available in a wide range of types, sizes, finishes
and materials. Send details of assembly for
samples. Write for Palnut Manual No. 2 giving data on principle, advantages, application,
types, sizes, etc.
THE PALNUT CO.,

11 Cordier St., Irvington, 11, N. J.

Official U. S. Marine Corps Photo

The recording was flown to
Washington and made available to
the radio networks. Mutual and
Columbia carried portions of the
recording recently.

Plan for British
Television Network
A TELEVISION NETWORK, covering

percent of Britain's homes and
which could operate nine months
after the war, has been suggested
and put before the Government
Committee on Television.
The scheme suggests setting up
13 television diffusion stations, each
relaying programs from a BBC
main station, to which they would
be linked either by radio or land
line.
According to the London News
85
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STEPS TO BROADER FIELDS OF USEFULNESS

3

Cloth is not finished, it has not passed its last frontier. Coupled with the science of
chemistry and the magic of plastics, cloth is definitely in the material picture of postwar

planning. Only woven cloth affords structural and tensile strength with extreme dura-

bility and flexibility. Cloth drapes, folds, creases, bonds, reinforces, protects, decorates.
CURRENT HOLLISTON PRODUCTION includes

FILLING
In

Impregnating,

Filling,

...

...

the three major steps of specialized cloth treat-

ment,

COATED AND IMPREGSEPARATOR CLOTHS rubber, starch-filled,
INSULATING CLOTH BASE
NATED FABRICS
glazed. TRACING AND BLUE PRINT CLOTHS white and blue, ink or pencil. MAP CLOTH,
PHOTO CLOTH, self-adhesive. REINFORCING FABRICS. SIGN, LABEL AND TAG CLOTHS,
waterproof to take any ink, meet any inking problem. BOOK -BINDING CLOTHS. SHADE
CLOTH, impregnated waterproof, opaque, translucent or light proof.
We urge you to consider CLOTH; and invite you to consult with us concerning possibilities and
developments for your specific requirements.

and

Coating

-

filling means closing the interstices between the
woven strands sealing the cloth and making it a

barrier to the passage of light, air, gases, moisture, etc. Filling may or may not change the ap-

/Éw

pearance of the fabric or affect its natural qualities_
Its

variations are endless.

PURPOSES

We start with cloth and, through knowledge of
processing, plus adequate research facilities, add

special properties for special needs.
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Chronicle, a member of the Television Commercial and Development
Committee said, "We aim to give
employment to all those in the industry and in the Services who
have been working on radio and
television devices during the war.
"Developments due to war designs have shown the way to great
improvements in technique. American designs are not ahead of ours.
"An improvement in circuit design is enabling us to give a much
livelier picture than was possible
previously. It won't be a bigger
picture. It is now possible to get in
`a small room practically the same
impression as in the circle at a
first-class cinema. There is no
question of flicker now.
"The range will be the same,
about 35 miles, but with rediffusion
stations it will be possible to get
first-class reception practically anywhere in the country."
A member of the trade said
"The price we aim at is approximately £25 plus a further £8 if
ordinary radio reception is desired
as well."
:

Army Patent Agencies

Probably the most important single factor in modern
warfare is complete, dependable communications, Dependable communications require a dependable power
supply. Pincor is proud of its part in furnishing portable
gasoline -driven and other electrical power supply units
to the fighting front as well as to the home front.
Look to Pincor for your postwar needs in power plan
motors, converters and battery chargers.

...
GENERATORS ....
DYNAMOTORS

CONVEX;TERS
D C

MOTORS

POWER PLANTS...GEN-E-MOTORS

BUY WAR BOhDS!

ESTABLISHMENT of an Aircraft
Signal Patent Agency at Wright
Field, Dayton, Ohio, and a Ground
Signal Patent Agency at Camp
Evans, Belmar, N. J., has been announced by the Office of the Chief
Signal Officer.
The Dayton organization will be
responsible for preparation of patent applications covering inventions
made at the Signal Corps Aircraft
Signal Agency laboratories, while
the organization at Belmar will
have similar responsibility for inventions at the Signal Corps
Ground Signal Agency laboratories.

Navy Electronic Training

For Volunteers
FORMERLY, only youths of 17 and
men in Navy "pools" between 18
and 30 were eligible to take the
"Eddy Test," an examination designed to gauge an applicant's fitness for technical training. Now,
men in Navy "pools" up to 38 years
of age, as well as those 38 to 50

PIONEER GEN -E -MOTOR
5841 W. DICKENS AVE.
CHICAGO 39, ILLINOIS
EXPORT ADDRESS: 25 WARREN STREET, NEW
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pan

qualify.

Men who make the grade in this

7, U. S. A.

CABLE ADDRESS

SIMONTRICE, NEW YORK

program are sworn into the Navy
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FRANKLIN'S

OW

CATALOG

of electronic components
Illustrated and detailed in this new catalog are the products
of 2 years development to meet the rigid requirements of wartime necessity ... newly designed and patented Sockets, Plugs,
Switches, Contacts, Terminal Boards and Assemblies for wartime electronic use.
When the armed services demanded new designs Franklin
engineers were ready with a specialized background of many
years experience with Rmclio and Electronic Components and a
full understanding of operating conditions under wartime use.
The products shown in this new catalog are war -tested proof
of Franklin's ability to develop and produce the goods...today
tomorrow, the moment Victory is
for the armed services
ours, for the Radio and Electronic Industries Peacetime Products.

...

will find the New Franklin
Catalog of inestimable value . . .

Design Engineers

FR;11hL11

1.%V.

Write for your copy on your company letterhead.

MANUFACTURING CORP.
SOCKETS

TERMINAL STRIPS

PLUGS

SWITCHES

PLASTIC FABRICATION

METAL STAMPINGS

ASSEMBLIES

175 VARICK ST., NEW YORK 14, N.Y.
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as seamen, first class, at $66 per
month and transferred to service
schools in Chicago for 10 month's
training in electronics.

After graduation they are rated
radio technicians, second class, and
then assigned to sea or shore billets
to maintain, install and operate
various devices. The average graduate is able to qualify for a first
class rating shortly after taking
up his new duties.
The "Eddy Test" covers basic
mathematics, physics, fundamental
electricity, shop practice and radio.

American Programs for
Chinese
CHINA'S MOST POWERFUL long -wave

station, XGOA in Chungking, is
now regularly rebroadcasting shortwave programs by the overseas
Branch of OWI originating in San

INSULATORS
are a "Main factor" of the high power electronic
tube. Quartz is the best electrical insulator known
to science. Many other qualities make it ideal for

.Not subject to thermal shock. Non
hygroscopic. High surface resistance. Shaped to
the job.

.

.

specification.

ULTRA VIOLET LAMPS

(

quartz mercury

arcs

I

HYDROGEN ARCS IN QUARTZ
FUSED QUARTZ ROD,

TUBING, PLATES and SPECIAL SHAPES

HANOVIA
CHEMICAL & MANUFACTURING CO.
Dept. E-8
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NEWARK 5, N. J.

Francisco. Chungking reports that
these rebroadcasts of American
programs are as clear as local programs originating in Chungking.
Speaking of this evidence of
China's technological development,
FCC chairman James L. Fly said,
"Here is clear evidence of the
Chinese Government's desire to
stimulate an awareness of global
developments among the Chinese
people, not just among the most
wealthy people with short-wave receiving equipment, but among the
middle-class people with less expensive long -wave radio sets. In
fact, China has even made a start
at bringing foreign radio programs
to the lowest income groups, to the
man in the street who could not
dream of owning a `receive -listen
machine'.
For example, San Francisco is
now broadcasting a daily half-hour
program especially for Kweilin, one
of the great cities of southeast
China. This program is rebroadcast by means of a public-address
system whose amplifiers are placed
at strategic locations throughout
the city's streets and parks.
"These developments presage a
growing two-way exchange of ideas
between the people of America and
the people of China-a direct popular intercourse that will lay the
foundation for a deep-rooted understanding and friendship in
years to come."
April

1944
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STRUTHERS-DUNN
N
C

5,288
TYPES OF

RELAYS
Each

available in

countless coil combinations

1321

ARCH STREET, PHILADELPH A

7,

PA.

CINCINNATI . CLEVELAND
CHICAGO
BUFFALO
BALTIMORE . BOSTON
. MINNEAPOLIS . MONTREAL
ANGELES
LOS
.
INDIANAPOLIS
HARTFORD
DETROIT
DENVER
DALLAS .
WASHINGTON
TORONTO
SEATTLE . SYRACUSE
ST. LOUIS . SAN FRANCISCO
PITTSBURGH
NEW YORK
DISTRICT ENGINEERING OFFICES: ATLANTA
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Don't Spare the Horses!
when using

They're Built
to "Take It"!
-

Indoors or out
under any
climatic or acoustic cordition,
the rugged dependability of
Turner Microphones is some hing you can always depend
vpoi. That's why Turners are
n such great demand for vital
mar commuiicalions.

GIVE a Tint i r Microphone the stiffest test you can
dt sise. ts.e. it in any spot, from the finest broadens t inu ,t ile to the jungles of the South Pacific,

an 1 yaiill still be completely satisfied with the beautif _?l de ir, concise and intelligible transmission.
"Sound Engineering" combined with rugged constnction and stream -lined modern beauty make
Turner 'tticr.).)hones first choice of the most critical
veterans,
Prlociel l.4-, illustrated, is typical of the dependab_lii r and .ersatilíty of Turner Microphones. A
twist rf tbs' switch at the back of L9 -S lets you work
at your choice of 50 or 200 ohms, 500 ohms or hiimpcdar.ce. for full information and prices, write
the Turner Co. Now.

Revised Standards for
Instruments and Shunts
American War Standards for electrical panel -type instruments and shunts have been announced by the American Standards Association. These revisions
have been made as a result of field
experience. They cover performance requirements, test methods,
standard dimensions and ranges for
a standard series of the instruments mentioned which will meet
the quality demanded by the armed
forces. The standards provide for
complete interchangeability, both
electrically and mechanically, but
leave the manufacturer free to use
his ingenuity in internal design
and improvements.
Both standards include appliccable specifications and drawings,
classification, materials, workmanship, general and detail requirements, methods of sampling, inspection and tests, packaging, packing
and marking for shipment, and requirements applicable to individual
government departments. Copious
notes and drawings further clarify
the text.
The American War Standard,
Electrical Indicating Instruments
(21 -inch, Round, Flush-Mounting,
Panel -Type) (C39.2-1944) may be
obtained for 50 cents a copy and the
standard for External Ammeter
Shunts (C39.5-1943) for 25 cents
a copy. Both may be ordered from
the American Standards Association, 29 West 39th Street, New
York 18, N. Y. They are available
from the government agency concerned, without charge, for procurement purposes only.
REVISIONS OF

Future Radio Models

Aereve zirMe
deeeeatuäeg:I.to,

*hil'URNERco.
Cedar Rapids, Iowa

Free
We h;rwe a Fr

rimier Nicropho
Catalog for ys
Wolfe es today.
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the future of
radio were made by Paul V. Galvin,
president of the Radio Manufacturers' Association, while addressing the National Retail Furniture
Association in Chicago. He reviewed the wide use of radio and
special electronic apparatus in the
war and pointed out that the radio
industry is in a rather unique position in that it is able to make a
quick conversion to civilian production. Unlike other industries, the
conversion from war radio models
to civilian radio models will involve
PREDICTIONS ABOUT

April
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ARE YOU
PULL /NG. MR.W?
ARE YOU
SHOV/N6, MR.B?

a cement
sidewalk, this B & W Air Inductor was immediately put
back in perfect operating condition without tools of any
kind. Actually, the only damage was a bent "banana" plug,
and a cracked support bar.

Dropped 35 feet to

This indent feature illustrates
the versatility of B & W "Air
Wound" design. Every turn of
the wire is indented on alternating sides of the coil. This
'means that the windings on
both sides of the turn you
want to tap are indented out
of the way. No matter how
small the wire, or how close
it is wound, taps can easily be
made anywhere on the inductor.

WIND COILS
ON "AIR"?
"Air Wound" Inductors-pioneered and perfected by B
hold many advantages for many applications :
They weigh much less. Con-

ventional winding forms are
eliminated.
They are readily adaptable to
almost any mounting arrangement.
They are far less likely to be
damaged if dropped. There is little
about them to break-and, even if

bent completely out of shape, they
can easily be repaired.
They can be protected for
rough service with bumper rings
"Air Wound" construction is
just as desirable for mammoth
inductors as it is for small
ones. Here you see a B & W
No. 1591 Air Inductor, only
2" in diameter by 3" long, in
a size comparison with a B & W
high -power (10 KW.) coil.

&

W-

- still at a minimum of weight.

They offer greater design adaptability in such valuable features as
indented turns which make it easy
to tap any turn on a small coil
They have exceptionally low
dielectric loss.
They are wound to uniform
pitch.
They lend themselves readily to
mechanical and electrical revisions
in the circuit.

... For

other uses B & W offers a variety of ceramic and phenolic
form coils. Whatever your coil problem, come to coil headquarters !

WILLIAMSON
BARKER235 fitFAIRFIELD
AVENUE
UPPER DARBY, PA.
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the same type of manufacturing
facility and the same "know-how".
"I predict that there will be no
civilian radios built and delivered
to the trade during the year 1944.
I predict it will be over six months
after Germany is defeated, before
the industry gets squared around
for any production of civilian sets.

Rapid Cleaning of Scale
From Steel, Iron or Other Metals

A 10 Minute Job in 10 Seconds
LEIMAN BROS Self -Feeding

SAND BLAST
Mass Production
Or Small Job Units
Matt Finishing or Frosting
for Coloring
effect

Stencilling
Letters
or Designs
Cabinet Type--work
done inside cabinet.

RAPID
CLEANING

of
Weld Joints

Type-work
done by pressing
Cabinet

against top aperture
on outside.

LEIMAN BROS.
155 Christie Street, Newark 5, N. J.
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Authorization
"You will hear from some manufacturers that they will get back
into civilian production in ninety
to one hundred and twenty days.
Unfortunately, that statement is
inferentially interpreted as ninety
to one hundred and twenty days
after Germany is licked. In reality,
it will be some time after the Limitation Order under which we are
now operating Is altered by WPB,
and we get authorization to use
materials for civilian radio seta.
I don't think the operational
services of the Army, Navy and Air
Corps will leave the radio industry
off the hook the day after Germany
is defeated. They will appraise
their further needs from our industry for the Pacific job. After
this appraisal, we will get some relaxation of the Limitation Order
from WPB, and there will be an
allocation of "X" amount of material in order to make "X" quantity
of radio sets by "X" number of
radio manufacturers. From this release, there will not be enough
radios to fill the market needs from
the start.
As the Pacific phase of the war
draws to a completion, and the military services are sufficiently supplied, greater relaxation will continue from time to time and increased quantities of sets will be
made from period to period as time
goes on, until finally the restriction
will be removed entirely. But the
full restriction will not be lifted
until after Japan is defeated.
"Upon resumption of civilian radio manufacture, we will get broadcast receivers, both the AM and
FM type. There will be no Victory
models. Each manufacturer will
have his own designs. We may
possibly get phonograph combinations on the first release. Phonograph combinations will depend
upon how soon we will resume production and upon the material situation at that time. Retail prices of
radio sets on resumption of civilian

April

1944

-

ELECTRONICS

An

important New Pullicaüon
I

ENGINEERING HANDBOOK I

r

/

"MECHANICAL SPRINGS,

64ùe5andLe h"

\
Whether you buy,

use or design

mechanical springs, this new engineering

handbook will prove interesting and practical.

Its purpose is to collect and

present charts, tables and formulas upon which the engineering and design of
mechanical springs are currently based. The material offered represents the
research and knowledge of the combined engineering forces

Divisions of the Associated Spring Corporation.

of the several

Helpful pointers on the selec-

tion of materials, types of springs, methods of calculation

-

all appear in

easy -to -read, simple language.
be sent to any executive, engineer, designer, or purchasing
letteragent who is interested in Springs. Use the coupon, or request it on your
head, and address to the nearest Division, or the Division you customarily contact.

A copy will

WALLACE BARNES COMPANY
BRISTOL, CONNECTICUT

The

WILLIAM

D.

GIBSON COMPANY

1800 CLYBOURN AVE., CHICAGO

14,

To

(FILL IN NAME OF DIVISION ABOVE)

ILL

RAYMOND MANUFACTURING CO.

ADDRESS

CORRY, PENNSYLVANIA

BARNES-GIBSON-RAYMOND

MILLER AVE., DETROIT 11, MICH.
COOK PLANT, ANN ARBOR, MICH.
6400

DUNBAR BROS. COMPANY
BRISTOL, CONNECTICUT
F. N.

MANROSS & SONS

PLEASE SEND THE

NEW

ENGINEERING HANDBOOK

"Mechanical Springs, their Engineering and Design"
NAME
POSITION

COMPANY

BRISTOL, CONNECTICUT
ADDRESS

CANADA

The WALLACE BARNES CO., LTD.
HAMILTON, ONTARIO

DIVISIONS OF ASSOCIATED SPRING CORPORATION
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production will be from 25 to 40
percent higher than pre-war sets.
Television

IF YOU MAKE VITAL PRECISION
4W'AIent

for

RADIOS, GUNS,

TANKS, PLANES,

SHIPS, ETC.

INSTRUMENTS

hau need

DUOPIVOTS
Made From Drill Rod Steel
Tipped With Precious Metals
If you make meters, regulators, temperature
indicators or any other precision instruments, Duo pivots are a must for you. The two types
drill
rod steel and drill rod tipped with precious metals
assure you of dependability, corrosion proof,
tough, resistant -to -wear performance. Duopivots are
unaffected by moisture, heat, cold, vibrations or
magnetism.
Send us your specifications today. You will get
prompt action-quick quotations-and fast delivery.

-

-

"I believe that there will be no
television sets built until after
Japan is defeated. Technically,
television is here today, but the
system standards and frequency
allocation problems, as well as the
station transmitting problems, relay station problems, and programing problems for commercial television will hold it back. However,
when commercial television does
come it will move very fast. Technical advances during the war have
brought forth improvements that
make possible moderately priced
television sets which will reach the
mass market.
Television after the war will not
be confined to a little peep -hole
view somewhere in front or on top
of the television cabinet. Projection of a good-sized picture on the
wall will make it much more acceptable from a viewing standpoint.
The post-war opportunities in manufacturing, merchandising, advertising, programing, and broadcasting of television open such a tremendously interesting field for
American ingenuity and enterprise
that we will have a new industrytelevision-superimposed onto a
now already large industry-the
radio industry.
Co nib is a twns

"After the war, the automatic
radio-phonograph combination is
going to be the source of tremendous business. I don't thing the wax
platter record is going to pass out,
the record manufacturers are not
sound asleep. The automatic radio phonograph combination will be
within reach of the mass American
buying public, and it will be an instrument of very high quality.
Radio discounts, in my estimation, were not out of line before the
war considering the service and
trade-in problems, and I believe
about the same discount structure
will prevail upon resumption of
sales.

WRITE FOR FULL PARTICULARS TODAY
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This is a thumb -nail picture of
post-war radio as I see it. The
term "post-war" is somewhat ambiguous because we are not actually
going to wait until our entire war
effort is completed before we resume the production of civilian
April

1944
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An outstanding tube in
the famous CETRON line

numerous
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LIFE.
LONG
RUGGEDNESS
design and processes which insure EFFICIENCY

...

...

We are able to make
Detailed specifications are given in Bulletin 117-A which will be sent on request.
prompt delivery on satisfactorily rated orders.

CONTINENTAL ELECTRIC COMPANY
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CHICAGO OFFICE
903 MERCHANDISE
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sets. We are going to resume production some time after the Euro,ean phase has been concluded. This
period will cover the filling of the
pipe lines with very greatly improved models. From there on out,
the industry will continue to incorporate its war -time improvements
into models which will meet the current radio wants of consumers."

Dry Cells for Civilians

"AS
The old

AS TOMORROW"
phrase- "as modern

as tomorrow"-has taken on new

meaning in these times. Research and development have become a feverish activity in the laboratories of American industry,

which will result in new peace -time products.
Webster Electric's skill in engineering and long years of ex-

perience in building magnetic reproducers and crystal pickups
are now a part of the effort toward winning the war. And the
search for improvements, to meet the constant demand for even
finer products, goes on in these laboratories, too.
Even now homes that enjoy radio -phonograph combination sets
know the pleasure and entertainment that brings relaxation in

the midst of crowded, hectic days. Webster Electric Pickups are

standard on many

of

these sets.

When new sets can be built again, Webster Electric will be
ready to serve the industry with new developments designed
for the modern world of tomorrow.
(Licensed linder

n.

of ,he fi.ush ne:eropme,:, Company)

Last year the dry battery industry produced the equivalent of
3,750,000 radio battery packs, compared with 3,500,000 produced in
1940. Less than two percent of this
quantity was used in industrial and
technical equipment. All the rest
went to the farm market.
Shipments of No. 6 type batteries, including multiple types, were
almost exactly the same in 1943 as
in 1940. These batteries are used
to a large extent in rural areas for
telephones, gas engine ignition, and
electric fences. Large quantities
are used also by railroad, telephone
and telegraph companies, by the
fishing industry, and for protective
alarm systems.
More than 55,000,000 individual
cells were produced for assembly
into hearing aid batteries. Final
figures show that production of assembled hearing aid B batteries
reached a total of approximately
1,600,000.

Lantern battery shipments were
percent higher than in 1940. Almost the entire amount produced
\vent to railroads for use by trainmen.

ELECTRIC

`,

"Where Quality is a Responsibility and Fair Dealing an Obligation"
LET'S ALL BACK THE ATTACK
280

Goods Division of WPB.

85

WEBSTER ELECTRIC COMPANY, Racine, Wisconsin, U. S. A.
Established 1909. Export Dept.: 13 E. 40th St., New York 1161, N. Y.
Cable Address: "ARLAB" New York City

WEBSTER

ALTHOUGH THE MATERIALS situation has improved, and facilities of
the industry have been greatly expanded, the possibility of increasing the supply of dry batteries for
civilian use in 1944 appears remote.
In fact, production of some kinds
of batteries used by civilians may
be even lower than in 1943, according to the Consumers Durable

-

BUY MORE WAR BONDS!

Approximately half as many
flashlight batteries were shipped in
1943 as in 1940, and many of these
did not reach the retail market.
War plants, public utilities, and
other users, whose requirements
had increased as a result of the
war, received a much greater share
than in 1940.
All military operations, on land
April 1944- ELECTRONICS

Smart Electronic Equipment Builders
WIRE-PLAN PRODUCTS IN THE DESIGN STAGES
TO PREVENT WIRE -FAILURES LATER
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Don't get left at the post by neglecting important little
things in post-war designing ... do your wire -planning
while the projects are on the drafting board and avoid
trouble later. Give necessary consideration to dielectric strength, operating temperatures, voltage ratings,
wire "specs," conditions under which your product
may be used, diameters of glands, bushings, knock-
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outs, bend radii of wireways, etc., ... and eliminate
wire -failures in advance.
Investigate permanently insulated Rockbestos wires,
cables and cords for trouble-free performance. These
wires all have built-in characteristics that provide
resistance to heat, cold, flame, moisture, oil, grease
and corrosive fumes. If one of our 122 standard
constructions won't do, Rockbestos Research will
be glad to cooperate with you in developing a wire
that will exactly meet your specific performance
specifications. For engineering assistance or information write our nearest branch office or:
Rockbestos Products Corporation, 410
New Haven 4, Conn.
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and sea and in the air, require enormous quantities of dry batteries.
If batteries are not immediately
available, it is because batteries
are needed for walkie-talkies, bazookas, signal lights, or other war
equipment.

RMA Standardization Setup
THERE HAS RECENTLY been some

d°

,t teach a°

¡ticks

ne

you can't

That's a proverb that

is

all wrong. We

are doing new things with mica every

day. Shaping and forming to precision
standards. Whatever can be done with

Mica we can do

.

.

.

new tricks too.

When you think of MICA think of MACALLEN

\\

\

``

misunderstanding of the functioning of the standardization machinery of the RMA Engineering Department and the following expanation of the origin and theory of operation is timely, as plans are being
formulated now for the post-war
operation of the Engineering Department and constructive comments would be welcomed by Virgil M. Graham, associate director of
the Depar.tment. His address
changed recently and communications should be addressed to him at
Radio Manufacturers Association,
P. 0. Box 750, Williamsport, Pa.
Reorganization for peacetime activities may require minor changes
in the details of operations.
In the early days of the RMA engineering activities, standards or
recommended practices were proposed by any of the several engineering committees, considered by
a "General Standards Committee"
and, if approved, submitted to the
membership by "letter ballot". If
90 percent of the votes were favorable (ballots not returned were
considered affirmative) the proposal became an RMA Standard or
Recommended Practice. The obvious difficulty with this system was
that there usually were so few ballots returned that the proposal had
to be considered approved "by default". This procedure was bad
because when valid objections were
raised with one or two negative
ballots, they had to be disregarded
according to the rules unless the
chairman of the Standards Committee exercised a power not delegated to him and threw the subject
back to the committees.
SAE System

About 1934, a survey was made
of the standardization procedure
of several similar organizations.
This survey indicated that the procedure evolved and used with satisfaction by the Society of Automotive Engineers suited our needs
282
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The Browning Signal System for

plant protection effectively covers
every inch of a given "beat" by
means of a balanced -capacitance,
electronic circuit. Proved in service before Pearl Harbor, it obviates
human failure, releases guards for
needed man -power.
Browning Frequency Meters pre check radio transmitters, help
assure communications clarity
and dependability. Long have
been standard equipment for
police, fire, public utility and
similar emergency radio systems. Meet FCC requirements.

Literature

Illustrated

BROWN NG

,

LABORATORIES,
WIHOHESTERi*
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quite well. This system eliminated
the bad features of the one outlined above and provided needed
flexibility for our industry.
This SAE System, as adapted to
RMA provides for the formulation
and proposal of material for standardization by the several committees or sections of the Engineering
Department, on their own initiative
or on request of the various RMA
Divisions on occasion. The material
is then circulated in the form of
"Standards Proposals" requesting
comment and criticism. These
Standards Proposals are sent to all
members of all engineering committees, the executive of each member company, and now to the members of all divisions and sections of
RMA. When comment and criticism is received it is filed with the
particular Standards Proposal and
prior to the ensuing meeting of the
General Standards Committee these
files are incorporated into an agenda
for this meeting.

WORLD WIDE
TRAVEL -ACCIDENT INSURANCE

Recommendations

IMMEDIATELY AVAILABLE in large

This General Standards Committee has no power to make changes
in a proposal other than minor ones
of an obvious or editorial nature as
result of comments received: Its
actions are therefore confined almost entirely to acceptance, rejection, or reference back to the
formulating committee with recommendations. These actions must be
based on the answers to the Standards Proposals or discussions in
the meeting, where new objections
are sometimes raised as a result of
occurrences subsequent to the
Standards Proposal procedure. In
other words the General Standards
Committee functions as a quasijudicial group deciding on the
validity of any objections to the
material proposed for standardization. It is obvious that this type of
procedure eliminates the major objection to the older procedure, as
now one valid objection can at least
cause the proposal to be reconsidered, whereas if the industry has
raised no objections and if the
members see none, the proposal becomes an RMA Standard dr RMA
Recommended Practice. The General Standards Committee can act
only in meeting.

amounts either directly or through
your insurance broker in leading
American insurance companies.
Ask our nearest office for a copy
of "Travel -Accident Insurance,"
sent without obligation. If your'
problem is urgent, phone or wire
us for a quotation.
In aviation and insurance circles, PARKER & CO.
has long been recognized as a pioneer in

aviation, air cargo and foreign insurance.

PARKER & CO.
AVIATION AND GENERAL INSURANCE

60 EAST 42ND STREET
NEW YORK 17, N. Y.

MUrray Hill 2-7424

1616 WALNUT STREET
PHILADELHIA 3, PA.

KINgsley 1200

1

Typical Procedure

If several unfavorable comments
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Make Sure of

ENGINEERING

Engineering is only one of the functions a Plastic Molder must perform
but it's a vital one. And we'll
whistle that again!
Because without a thorough knowledge of toolmaking, molding compounds and molding techniques, ideas
never become blueprints, and blueprints never become products. That's
why we forever feature engineering
functions at Kurz -Kasch.
From the blueprint to the finished
parts, of course, more specialized
skills are called for. Here at Kurz -

...

Kasch, they all find a common meeting place with your engineers at the
Plastics Round Table . . . where a
generation of experience in plastics is
pooled to work out the best Engineering and Production treatment of your

application.
Behind all this lies the production
ELECTRONICS

-
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when you choose your Plastic Molder

capacity of a large and modernly
equipped plant which we confidently
expect to keep quite busy after the
war. We know, because right now
we're talking Engineering on many
products for customers both old and
new. If you're interested in Plastics
-now's the time! No obligation.
THE EARLIER Engineering gets on the job, the better! When you
look at a top-notch plastic application, it's ten to one that the Custom
Molder sat in on the job from the ground floor up. Let us help with
blueprints and molding material specifications.
WAR

BONDS BUY VICTORY-HAVE

YOU

BOUGHT YOURS TODAY?

KURZ-KASCH

For over 25 years Planners and Molders in Plastics
Kurz -Kasch, Inc., 1421 South Broadway, Dayton 1, Ohio
Dallas
Los Angeles
Indianapolis
Detroit
Chicago
Branch Sams Offices: New York
Toronto, Canada. Export Offices: 89 Broad Street, New York City
St. Louis
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are received on a Standards Proposal they are forwarded to the
formulating committee to give it a
chance to revise the Proposal to
reconcile it with valid criticism before it goes to the General Standards Committee. After such revision the material is again sent out
in Standards Proposal form. A limited amount of flexibility of action
in this respect is allowed as many
times as a formulating committee
may fix up objectionable points in
a proposal just prior to the meeting of the General Standards Committee. In such a case, the Chairman of the particular committee
presents the revision to the General Standards Committee and it
decides whether to accept the revised proposal or whether it should
again go out as a Standards Pro-

Far in advance of today's production schedules and in anticipation of tomorrow's needs, EICOR engineers are preparing
to meet the inevitable demand for rotary electrical
equipment designed for new applications. During recent
years their store of knowledge has been used to direct our
activities and those of others in the manufacture of
more and better motors and dynamotors for war service.
The breadth of experience gained in this effort fits
them, and our entire organization, for an
important future in this field.
An exceptional range of designs and frame sizes facilitates
the development of equipment to meet your exact
specifications-from tiny direct current motors to
dynamotors and generators for every conceivable
output or purpose. Our facilities are equally
adaptable to the engineering of a single
experimental unit or to production runs.

Years of patient research, the "spadework"
that improves existing products or creates
new designs, are represented in every
EICOR part. If you use-or expect
to use-motors, dynamotors, or
generators, submit your requirements to us; our engineers.
may have something smaller
or lighter or better to
recommend.

rc

in, IR

DYNAMOTORS

et

1501 W. Congress St., Chicago, U.S.A.

D. C. MOTORS
POWER PLANTS CONVERTERS
Export: Ad Auriemo, 89 Broad St., New York, U. S. A. Coble: Aariema, New York
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posal.
Both RMA Standards and RMA
Recommended Practices should have
the same use, validity, and importance to be adopted. In general,
standards are made for concrete
matters such as shaft dimensions,
etc. Recommended Practices are

formulated for actions or procedures such as furnishing instruction
sheets, etc. Thus a Recommended
Practice on furnishing instruction
sheets might lead to a Standard on
the form of the sheet.
Provisional Standards
While the above standardization
procedure has not been functioning
during the war period for obvious
reasons, any "standards" which
may be printed during that time
through actions of the several wartime committees are only "Provisional Standards" and will not be
adopted as RMA Standards (or
Recommended Practices) until after
the reconstitution of the General
Standards Committee at such time
as our industry is reconverted to
peace time activity. No material
will bear the term "RMA Standard" unless it has passed through
all the processes prescribed by the
"Organization and Working Rules"'
of the RMA Engineering Department.

A NEW PATENT suggests flooding
movie theaters with ultraviolet radiation at low intensity. Fluorescent
material on the seats and carpeting
would help patrons find seats.
April

1944
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BWC on International

Communications
of War Communications has ordered that
(1) Non-governmental business
radiotelephone calls between the
United States and Great Britain
shall be permitted subject to the
prior approval thereof from the Office of Censorship. No personal radiotelephone calls shall be permitted
between the United States and
Great Britain.
(2) No non -governmental business or personal radiotelephone
call shall be made to or from any
foreign point outside of the Western Hemisphere other than Great
Britain unless such call is made in
the interest of the United States or
the United Nations and unless an
agency of the United States Government sponsors such call and obtains prior approval therefor from
the Office of Censorship. This provision shall not apply to American
press calls or radio broadcast programs, or to such other press calls
and radio programs as may be specifically approved by the Office of
Censorship.
(3) No calls of any nature, over
the radiotelephone circuits under
the jurisdiction of the United
States, no matter where .such calls
may originate, unless sponsored
and approved as provided in paragraph (2), shall be permitted to,
from, or on behalf of, the following
thirteen countries: Egypt, Finland,
France, Iceland, Iran, Ireland, Latvias, Lithuania, Portugal, Spain,
Sweden, Switzerland, and Turkey.
THE BOARD

Ingenious New

Technical Methods
Presented in the hope that they will
prove interesting and useful to you.

Center Scope Brings Optical Precision
to Machine Shop Operations
The Center Scope is an optical centering and locating tool that can be easily
and quickly used on any machine to
center work reference lines to a spindle
axis. It permits accuracy to a degree
never before obtainable, as the optical
beam or line of sight is absolutely inflexible and cannot be distorted.
The Center Scope's easy accuracy eliminates many human errors, as the operator can see just what the cutting tool
will do before it is actually fed into the
work. It increases production, improves
efficiency and prevents spoilage. There
is no pressure on the work piece nor is
it subject to wear or changes in temperature-for the Center Scope never
touches the layout.
The Center Scope enables the operator to easily and quickly locate edges
to a spindle axis, set-up faster and compensate for run -out. It saves vital hours
in checking, inspecting and measuring
when mechanical methods and tools are
impossible to use. Its 45 x magnification
allows operator to see ".001" and requires no technical knowledge or training to operate.
While there is nothing particularly
new or ingenious about Wrigley's Spearmint gum, it is proving useful to millions of people in many new ways.
Workers in war plants everywhere have
found it helps keep them alert and relieves nervous tension and dry mouth
while they are on the job.
You can get complete information from the Center
Scope Instrument Company, 351 S. LaBrea Ave.,
Los Angeles, California, or Kearney & Trecker
Products Corporation, Milwaukee, Wisconsin.
288

ON A VERTICAL MILL-locating
and centering height gauge or
size block layouts. Permits jig
boreraccuracyon more machines.

Science Talent Search
Finalists
FORTY FINALISTS in the third annual nationwide Science Talent
Search attended a five-day, all -expense Science Talent Institute in
Washington during March when
they met leaders in many fields of
science and high government officials.
ON A HORIZONTAL MILL-the
ability to center a layout, edge
block or rotary table plug while
spindle is running. Permits quick
and easy set-up for high precision
work.

Y-111

During the Institute, interviews
and final examinations determine
the award of two four-year Westinghouse Science Grand Scholarships worth $2,400 each, and at the
discretion of the judges, up to $3,000 in additional scholarships.
Citations of honorable mentions
April

1944
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Once in a blue moon it comes along ... that
symbol of great opportunity dear to the heart
of every progressive American-the Bandwagon! It's here again!
This time the Bandwagon is Television.
You've been waiting for it. Do you recognize
it now that it's time for the first seats to
be taken? Better look again.

Television stands today

where radio stood a few years
where movies stood a
ago
few years earlier. Those Americans who were the first to climb
aboard are continually congratulating themselves!
Men who can judge the future by the past are already
climbing aboard this 1944
Bandwagon. They know that
television, which combines the

...

e

best in radio and movies. (plus a few things of
its own), promises to confound the skeptical
and reward the enterprising by soaring to the
greatest heights of all ...soon.
Plan now for your telecasting studio. Reserve
that equipment now... equipment that insures
low cost operation. These things can be done.
DuMont will do them for you.
Allen B. DuMont has specialized in television since it was a
laboratory curiosity. By devel-

oping the DuMont Cathode

Aalen B. DuMont, creator of the

DuMont Cathode Ray Tube.
DuMont is now providing

complete plans for complete
teaecasting equipment
will
crstom-build your transmitting
set-up, provide training for personnel of coif, equip your station, reserve your material. The
very cornerstone of this service
is low cost of operation. We
invite your inquiries.

ALLEN B. DuMONT LABORATORIES, INC., GENERAL

...

Ray Tube, he earned the title,
"The Man Who Made Commercial Television Practical";
he put wheels on Television's
Bandwagon. Climb aboard!

The man who made commercial television practical can
make it profitable for you.

OFFICES AND PLANT,

2

MAIN AVENUE, PASSAIC, N. J.

Y.
TELEVISION STUDIOS AND STATION W2XWV, 515 MADISON AVENUE, NEW YORK 22, N. INC.
COPYRIGHT
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DUMONT LABORATORIES,
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were also awarded to 260 entrants
who ranked high in the preliminary
phases of the Search, but not high
enough to qualify as delegates to
the Institute. Honorable mentions
are brought to the attention of all
colleges and universities, which in
past years have offered substantial
scholarships on the basis of this

attainment.
The Science Talent Search is conducted by Science Clubs of America, and the scholarship awards are
provided in the interest of developing new scientific talent in America
by the Westinghouse Electric and
Manufacturing Company.

Radio Club of America
New Officers
OFFICERS Of the
Radio Club of America, Inc., for
1944, are as follows: president, F.
L. Klingenschmitt, Amy, Aceves &
King, Inc.; vice-president, O. James
Morelock, Weston Elec. Inst. Corp.;
treasurer, J. J. Stantley, Continental Sales Co.; corresponding
secretary, M. B. Sleeper, FM
Radio -Electronics; and recording
secretary, J. H. Bose, engineer connected with Major E. H. Armstrong at Columbia University.

NEWLY -ELECTED

Personnel
There's a bright tomorrow on the way. A tomorrow of Peace

... and progress.

And today is the time to prepare to meet its challenge!
For with Peace will come the call for new developments, new devices for man's

betterment. Many are now in the making

... many more will come. An integral

part of many post-war improvements will be crystals, perfect crystals such as we
now turn out in huge quantities for the armed forces.
Your plans may include equipment in which crystals may be used. Perhaps

other developments of our engineers may be just the thing you're looking for. Call
on us. We'll be glad to work with you on any problem.

niéeez_
738 W. BROADWAY, COUNCIL BLUFFS, IA
LEO
E.

MEYERSON

M.SHIOEIER

W9GFQ
W9IF1

MANUFACTURERS OF PIEZO ELECTRIC CRYSTALS AND ASSOCIATED EQUIPMENT

290

Dr. Vannevar Bush, director of
the office of Scientific Research
Development of the Office of Emergency Management and president
of the Carnegie Institution of
Washington, received the 1943
Edison Medal of AIEE at the winter meeting in January. He is
chairman of the joint committee
on new weapons and equipment of
the joint United States Chiefs of
Staff since 1942, and is a member
and former chairman of the National Advisory Committee for
Aeronautics.
W. R. David, G -E engineer since
1919, has been named sales man-

ager of broadcast equipment for
the Transmitter Division of the
General Electric Co. Electronics
Department.
Les Willyard has been appointed
chief engineer of Universal Microphone Co.
April

1944
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A SMALL RHEOSTAT

with

BIG

FEATURES

The fact that a Rheostat is small, in no way diminishes the importance of its functioning.
Ward Leonard recognizes this and has produced
their 4" Plate Type Rheostat with all the desirable

features of their largest equipment. It dissipates
heat from both sides. The contacts are solid metal
blocks for durability. Action is smoothness itself.
There are forty-three steps of control.

R-

RHEOSTAT BULLETINS

Bulletins are available describing the various
Ward Leonard Rheostats. The line is complete
including from the small ring types up to the
heaviest duty, multiple mounted, power driven
units. Write for data bulletins describing the type
of Rheostats of interest to you.

WARP LEONARD
RELAYS RESISTORS RHEOSTATS
devices since 1892.
Electric control

R.

WARD

LEONARD
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WARS TESTS Fil/NT THE WAY
FOR POSTWAR REDESIGN WITH

WALKER -TURNER

QRxirQx. SHAll/NI!

A. W. Hill, design engineer, has
been named manager of Power

Circuit Breaker Engineering at the
Westinghouse East Pittsburgh
Works.

George C. Connor, radio field engineer with Sylvania Electric
Products, Inc., has been appointed
manager of the California division
of the company's equipment tube
sales.
Lloyd Long, radio engineer and

instructor at the Oakland Airport
for United Airlines, is now technical engineer in the production control laboratory of Universal Microphone Co.

Walker -Turner Flexible Shafting has thoroughly demonstrated its dependability in
aircraft and other mechanical weaponswhere requirements are especially severe.
When the war emergency arose, this shafting
was ready, having been used for many years
in Walker -Turner Flexible Shaft Machines
and in industrial machinery produced by
other manufacturers. Today, in the redesign
of mechanical products for post-war use,
engineers are turning more and more to
Walker -Turner Flexible Shafting as a solution to problems in light power transmission
and remote control. Can we help you?
WALKER -TURNER

COMPANY, INC.

Plainfield, N. J..

R.

Morris Pierce, chief engineer

of WGAR for thirteen years, has
been elected vice-president in
charge of engineering of WJR, Detroit, WGAR, Cleveland, and
KMPC, Los Angeles. He is chief
engineer of Psychological Warfare for OWI and made possible
the broadcast of surrender terms
to the Italian navy. Lloyd Wingard will serve as acting chief engineer of WGAR until Pierce returns from overseas and a successor is named.

Charles Hubbard Hill, for forty
years design engineer with General Electric Co., died at his home
in Drexel Hill, Pa. at the age of
seventy-four.
Henry J. Hoffman, engineer and
chairman of the Electronics Division of NEMA, has been appointed
sales manager of the Power Tube
Division of Machlett Laboratories,
Inc. as well as administrative assistant to Miles Pennybacker, vicepresident of the company.

Herbert L. Rawlins has become
manager of the Protective Devices
Engineering Department at the
Westinghouse East Pittsburgh
Works.

Robert G. Hoof has become liaison engineer in the Contract Administration Department of Pacific Division of Bendix Aviation
Corp.

wa er-

urne

compAriY. Inc.

VLFInEIELD.n.J.
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FLEXIBLE SHAFTING
FOR REMOTE CONTROL AND POWER TRANSMISSION

Harry K. Werst, partner and
former staff engineer of Booz,
Allen and Hamilton, has been appointed vice-president in charge
of manufacturing of Elastic Stop
Nut Corp.
April

1944
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Connecticut
Telephone
and

Electric

Division,
MERIDEN

?delete,: Field telephones, military switchboards, electronic devices, aircraft ignition
systems-produced to Army-Navy "E" standards by a group of men and women putting
an average of 15% of their incomes into war
bonds and proud of one of the lowest
percentages of absenteeism in the nation.

MERAN

CONNECTICUT

NDUSTR/E5

lost emou,t, Civilian communications equipment, industrial control instruments, hospital
communicating and signalling equipment,
and precision electrical products produced
by men and women who are demonstrating
their ability to get things done and done
right-earning the right to be remembered.

-
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Great American Industries, Inc., Marsden, Conn.

Dr. Walter H. Kohl has been appointed chief engineer and vicepresident of Rogers Radio Tubes
Ltd. of Toronto, Canada.

John Harold Ryan, assistant director of Censorship in charge of
radio, has been elected president
of NAB to succeed Neville Miller
when his term of office expires on
June 30, 1944.

Quaker City Gears Are Rolling with
Our Armed Forces on All Fronts

Fred D. Williams, past president
of RMA, has succeeded Ross D.
Siragusa as chairman of the RMA
Committee on Industry Statistics.
G. W. Henyan, chairman of the
RMA Transmitter Division, is a
new member of the statistics committee.
W. P. Hilliard, director of Sales
and Engineering of the Radio Division of Bendix Aviation Corp.
since 1936, has been appointed
general manager of the Radio Division, succeeding Hugh Benet
who has assumed a special assignment.

J. Kelly Johnson has joined the
engineering staff of Hammarlund
Manufacturing Co. as executive
engineer in charge of all engineering activities.
R. L. Anderson has been appointed chief engineer of Franklin Transformer Co. of Minneapolis.

Robert C. Gold, field engineer in
Photophone theater equipment installation, has returned to RCA
Service Co. headquarters in Camden after spending eight months
servicing radio and electronic
equipment of the armed forces in
North Africa.

Allan B. Chapman, RCA Photo phone engineer in Texas, is in
Europe on assignment by RCA for
installation of ship -borne electronic equipment, in cooperation
with the U. S. Navy.
E. D. Van Dyne, field engineer
for RCA Service Co., has been appointed a group leader on electronic equipment installation at a
U. S. Navy Yard on the Atlantic

Coast.

Qúàker City EòáïWorks

IvCOR2ORATED

191)-32 North Front Street, Phi adelphia, Pernsylvaiis
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Major W. P. Saunders is on duty
in the Office of the Chief Signal
Officer, where he was recently promoted, to the grade of Major from
Captain.
April

1944
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Of course you can't even see post war products
buf when they get here we know they are
yet
going to be pretty fine. One reason is that the
parts in them will be better due to the precision
techniques learned in war.

...

Rubber parts today are precision made, too. Some
of them we make must be accurate to a thousandth
of an inch ... and stay resilient at terrific extremes
of temperature and pressure.
Thousands of such small parts make the efficient,
unbeatable operation of America's war machines
all Johnson Rubber production today
possible
is for Uncle Sam.
There will come a day, though, when we all have
to think about transferring the boys' names from

...

The

JOHNSON
MOLDED

&

.

the honor roll to the pay roll, and getting back to
our regular job of supplying a peacetime market.
To meet that great day with a minimum of time
waste is important to the boys coming back
and important to you.
Lay your plans now. Let us help you. Johnson engineers and designers can help you solve problems
in your post war products ... and come up with the
right answers in the right kind of rubber in the

specific part you need ..
and this precision in rubber
perfected in wartime will
serye you well in peacetime.
.

We will be ready to supply you when
but the lime to
the lime comes .
think about it and plan ahead is now
.

.

.

.

.

Make Rubber Stocks

STRETCH
They are a war-

time weapon!

not then.

RUBBER CO.. Middlefield, Ohio

ASSEMBLIES
EXTRUDED RUBBER PARTS FOR INDUSTRY'S VITAL

Indispensable in War-Essential in Peace

Since lº95

ELECT RO N I CS

-
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Radio Business News
BROWN

Engineers and Technical
Real Opportunities

Men-

for the Future

While Promoting the War Effort
Here are positions, not for the duration only, but offering excellent opportunity for permanent advancement
with a successful and growing organization for those
particularly skilled in the latest electronic techniques.
Gilfillan Bros. Inc. of Los Angeles offers these positions for qualified men :

INSTRUMENT

CO.

is con-

ducting an instrument maintenance
and repàir course designed to meet
the requirements of customers who
send students to the school to receive continuous -balance instrument
instruction.
AMPEREX

ELECTRONIC

PRODUCTS

has placed a second plant in operation near the parent plant in Brooklyn, N. Y.
MACHLETT LABORATORIES, INC. has
opened a Power Tube Division in

Norwalk, Conn.

Electronics
Department is conducting a thirty day course in electronics for Navy
personnel and civilians.
GENERAL ELECTRIC CO.

has leased
floor space in two
buildings in Lincoln,

WESTERN ELECTRIC Co.

ft of

200,000 sq

industrial
Neb.

Electronic and radio engineers (both transmitters and
receivers) to design electronic and navigational
equipment.

maker

KEN -RAD

TUBE

LAMP

&

CORP.

Mechanical Engineering graduates with five to ten
years' experience in design and layout of light mechanical devices plus shop experience or equivalent.

made cash awards to 28 employees
for suggestions that improved production and efficiency.

Men of engineering grade for extensive electronic
production and field test operations.

BENDIX AVIATION CORP. has opened
an office in the Lincoln Building,
60 East 42nd St., New York 17, N. Y.

Technical men with ability to write technical material for instruction books and to handle complicated parts lists.

These positions are in essential war work and availability certificates are required.

Write stating qualifications, experience and personal
data.

IMPORTANT-Interviews for successful applicants will
be conveniently arranged.
In
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PRECISION PAPER TUBE Co.,

of dielectric coil bases, has quadrupled its factory space.

Reply-Refer to: R111-CFW

ELECTRO

PLASTIC

PROCESSES

Of

2035 West Charleston St., Chicago
54, Ill. has taken over the new process of metal plating on plastics,
glass, etc. developed by Precision

Paper Tube

Co.

NORTH AMERICAN PHILIPS Co., INC.

has

purchased Philips Metalix

Corp., maker of x-ray tubes and
equipment, and will continue operation as the Metalix Division of the
company.
ALLIED CONTROL Co., maker of
electrical control devices and fiber
lock -nuts, will open a new factory

in Chicago.

GILFILLAN BROS. INC.

AMERICAN RADIO HARDWARE CO.,
INC. has opened a new plant at
Mount Vernon, N. Y.

1815 VENICE BLVD.

INTERNATIONAL TEL. & TEL. CORP.

LOS ANGELES 6, CALIFORNIA

has appointed four new vice-presidents and four second vice-presidents. The new vice-presidents are :
H. C. Roemer, vice-president and
April
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RAYTHE
control fluctuating vol tage to
its

fDrget it.
Bulletin DL48-537
for your copy.

120

250
500
1000

2000

18

26
46

70
140

200

tOUTPUT 6.0 or 7.5 VOLTS

INPUT 190-260 V 60 CYCLES

ENDGELL MODEL

No.

Cat. No.

Net Wt.

3.1
3.1

VR -107
VR -107 -At

6 lbs.

"

VR -207
VR -307
VR -407

3.4
3.5
3-6
3-7

"

"

"

WATTS

Cot. No.
VR -7-A

2000
1

25

60

1000

2000

No.

21
26

"

50
80

"

150

220

G-1
G-2
G-3

"

G-4
G-5
G-6
G-7

"

"
"
1

120

250
500
1000

2000

14

17'

G-7

994

14%

16';

11';

0
11
11

8 lbs.

"
26 "
50 "
80 "
21

150

"

220 "

Net Wt.
6 lbs.
19 "

23
42

OUTPUT 220/230 V

-PHASE

±

"
"

1/2%
DIMENSION`. 1. .NCHES

UNCASED

No.

Net Wt.

VR -522
VR -523
VR -524
VR -525
VR -526
VR -527

12y±

14%

Cat. No.
VR -158
VR -258
VR -358
VR -458

Ref.

60

13 74

G-6

G-7

ndeCASED

25

G-5

"
"

UNCASED

Ref.
8 lbs.

Cot. No.
VR -521

"

Index Ref.
No.

Net. Wt.
200 lbs.

index

INPUT 190-260 V 50 CYCLES

WATTS

16

22
36

H

-PHASE OUTPUT 115 V PLUS OR MINUS 1/2%

Net Wt.

VR -355
VR -455
VR -555
VR -655
VR -755

120

250
500

N

Index
Fef. No.

OUTPUT 220 /230 V ± 1/2%

I

CASED

Cot. No.
VR -155
VR -255

N :Hn.,.._.._

IN

1,i%

-PHASE

1

CASED

WATTS

write

UNCASED

3-3
3-3

"
"

PLUS OR MINUS

INPUT 95-130 V 50 CYCLES

-

new

pIh.BdSION£

Index
Ref.
8 lbs.

VR -1
VR -1 -At
VR -2
VR -3
VR -4
VR -5
VR -6
VR -7

is

-PHASE OUTPUT 115 V PLUS OR MINUS 1/2%

1

Net Wt.

Cat. No..

95 to 130 volts.

...

CASED

30
30
60

...

no movEntirely automatic
ing parts ... requires no maint-enance . . . connect it and

.

WATTS

-

Wide A.C. input voltage lim-

Stabilize at any load within
their ratings.
Hold constant varying A. C.
input voltage to
%°Jo.
fluctuating
.
Quick action .
input voltage is stabilized
within 2 cycles. Variations cannot be observed on an ordinary volt meter.

INPUT 95-130 V 60 CYCLES

±1/2%

Net Wt.

Cat. No.

6 lbs.
19 "

VR -510
VR -520
VR -530
VR -540

G-1
G-2
G-3
G-4
G-5

23
42

"
"

G-6
G-7

Inder.
Ref. No.

G-1

G-2
G-3
G-4

W

L

H
4 çz

87K

llfö

'?é

-S

15

é

611:¡

16',1

37

,

ii

POyfheon RectifitteRs (battery eliminator) .. , wide range of models
avoilchle for varied operutiors ...
50 or 60 cycles.

UNCA'ED MODEL

DIMENSIW. /N INC,Index
Ref. No.

lie
Raytheon RectiChargeRs (battery chargers) ... complete range
of units from
to 12 amps ..
many models for 50 cycles input.
1

G-2
C-3

12ºT.

3

5 '.(s
5 ! (:

7'e
159

6'i

Ir.

H

Mos..
3 %n

53í,
7

.

'E,

Cilramr

-

7V

Ca
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comptroller of Federal Tel. & Radio
Corp., affiliate of IT&T; W. H.
Freng, assistant general attorney,
also appointed solicitor ; Charles D.
Hilles, secretary of the corporation ; and Francis White, vice-president of International Standard
Electric Corp., another IT&T affiliate.
The second vice-presidents appointed are F. F. Davis, H. H. Buttner, vice-president of Federal Tel.
and Radio Corp., G. A. Ogilvie,
Leonard Jacob II.
WHEELCO INSTRUMENTS

COMPANY

will continue at the same location
since purchase by Fred A. Hansen
and Cary H. Stevenson, vice-presidents of Lindberg Engineering Co.
and several associates. The company will expand in industrial applications of electronics and supersonics.
NORTH AMERICAN
PHILIPS CO.,
INC. has established a new elec-

Yes, this emblem does look like a caduceus, the medical symbol. And that's

quite fitting-for Sanborn Company has
long been a recognized leader in the medical diagnostic field.
Notice that the nucleus of the design is the
electron tube symbol. Around and below
it are entwined electronically - produced
electrocardiograph records, representing a
worthwhile background for our present
electronic war work.
(The wing -placed charts depict the
metabolism branch of Sanborn's service to the medical profession.)

The gear is so placed in the design to indicate a close affiliation of mechanical with
electronic precision.
Such a background, coupled with our present electronic accomplishments and our
potentialities are reasons why you might
want to know us better.

SANBORN COMPANY
MAKERS OF ELECTRONIC INSTRUMENTS

CAMBRIDGE 39, MASS.
211

tronics research laboratory at Irvington, N. Y. and appointed Dr. Ora
Stanley Duffendack, professor of
physics at University of Michigan
since 1922, as research director. He
has been a director of research
with NDRC and serves as chief of
one of its sections.
UNIVERSAL MICROPHONE

CO., LTD.

has become Universal Microphone
Company.
E. I. Du PONT DE NEMOURS & CO.
is building a plant at Towanda, N.
Y. for the Patterson Screen Division to manufacture phosphors of

the type previously imported from
England.

ZENITH RADIONICS CORPORATION OF
NEW YORK has been formed as a

subsidiary of Zenith Radio Corp,
with offices in the Empire State
Building. Zenith president E. F.
McDonald, Jr., will also head this
new distributing corporation, and
H. J. Wines has been appointed
general manager. Announcing the
new set-up at a press conference in
New York in March, Zenith vicepresident J. J. Nance stated that a
great deal of post-war planning today consists of figuring out how to
get into the other fellow's business.
He also pointed out that obsolescence is speeded up during wartime,
so that there will be a post-war replacement market of 30 to 40 percent of the 60,000,000 radio receivers in homes today.
April
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German Radios

Dimout
or
Total Blackout
-This

(Continued from page 134)

airplane, Uy inserting a test plug
in a jack panel provided on the
front of both receiver and transmitter. A complete diagnosis of
any unit can be made by this
means.

GOTHARD Shutter TypePILOT LIGHT
is available Either Way!

Model #1114 Shutter Type Pilot Light provides range of
light gradation from bright light, thru Intermediate glows,
to a dim glow-or total dark-within 90° rotation of the
shutter. Practical for such vibration applications as air.
craft, ships, tanks, signal, etc. Mounts in 11/16" holehas 1/2" Jewel and may be had to take either long or round
bulb. Also available with polarized lens. Jewel colors:
red, green, amber, blue, opal and clear. Write for catalog
giving complete information on this and a wide range of
other Gothard Lights.

MANUFACTURING COMPANY
1310 N. NINTH STREET

0

SPRINGFIELD, ILL.

0111111

Send for this

Summary of Features

German design for this particular equipment, which is thought to
be of 1935 construction, features:
Ease of operation.
Simplicity of control.
Serviceability.
Ease and speed of repair or replacement.
Mass production, and
General utility.
(By general
utility, we mean that this particular set, due to its construction,
could readily be used on shipboard,
in tanks and other motorized units.)
Getting down to the fine points
of design, the FUG -16 features :
Extensive use of die castings.
Small wire sizes.
Use of band seals in place of
lock -washers.
Fewer values of resistors and
capacitors.
Fewer tube types, both for transmitter and receiver.
Provision for obtaining spot frequencies.
Provision for checking the transmitter frequency against the receiver.
Color -coded screws to show which
screws are to be loosened in removing unit.
Frequency -calibrated dial scales.

. .
MOBILE MEGAPHONE

FREE
CHART
Decimal Equivalents. Accurate to four places. Signaled in three colors for maximum speed in locating
decimal equivalent of fraction. Saves time and avoids
errors. Yours at no cost or obligation. Just send us
your name, title and address.
See our Catalog in Sweet's File for Product Designers
NAILS RIVE

S

SCREWS,,

`éSPECIAL

Specialists in Cold -Forging Since 1850

150 Clay Street

300

o

Brooklyn 22, N.Y.

To decrease road fatalities in London,
pedestrians are directed by an officer
with a portable electronic megaphone.
This unit can be used while walking
with the batteries and amplifier in the
carrying case

April
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BOTTLENECK:
Both ends of tens of thousands of choke coils
had to be solder -sealed. Hand soldering was

too slow. Machines were needed to do the
job at the rate of several

a

minute.

HOW BROKEN:
From

a

Gilbert toy with which small boys cast

regiments of tin soldiers, Sickles production
engineers designed

a

device that would do

the job. The tin -soldier mold was adapted to
mold seals on both ends of the choke coil,
simultaneously. The electric melting pot was
used, a metering valve was devised, and in a

few days, the sealer was in full production.
The original sealer and many more like

in daily service.
THE

F.

W. SICKLES COMPANY

it are

American ingenuity like this, all along the production
front, is helping to speed Victory. Here at Sickles,
there are many examples of "bottleneck busting" that
have sent intricate condensers, choke coils, other
electronic devices speeding to communications manufacturers who needed them quickly.
If quality and speed are your twin needs, specify
Sickles equipment.

CHICOPEE, MASSACHUSETTS

5'/ecfron/c\$p eci4/fies
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NEW PRODUCTS
Month after month, manufacturers develop new materials, new components,
new measuring equipment; issue new
technical bulletins, new catalogs

Dim-Out and Black-Out
Pilot Lights
PILOT LIGHTS

are available either

as dim-out lights or as complete
black-out lights. The lights employ
two discs, each of which has 3
holes. When the discs are aligned
so that the 3 holes in each disc is
opposite each other, the pilot light
produces a bright light. As the
discs are rotated 90 deg, the grad-

ual misalignmnt of the holes slowly
reduces the brilliance of the light
until it finally reaches a total
black-out. If a dim glow is desired
instead of a total black-out, a
fourth hole is provided in the center
of each disc. This fourth hole always allows a small amount of light
to seep through.
Gothard variable intensity lights
are also available with polarized
lenses.
Gothard Pilot Light Co., 1300
North 9th St., Springfield, Ill.

Portable Sound
Recording Devices
unit and
an amplifier -equalizer are two devices which have been improved
over pre-war models and which will
be available from the manufacturer
in the very near future. The first
of these devices is a recorder which
A RECORDER AND PLAYBACK

302

unit is designed for use in studio
recording, playing back records,
and PA uses. It is compact and
comes in a light guage metal trunk
which measures 17 inches wide, 18}

inches high, 11 inches deep. A
boost of from zero to 20 db is available at any frequency from 20 to
100 cps, and from 4,000 to 10,000
cps. It is not necessary to alter the
volume or gain of an amplifier in
the midst of a recording merely because the equalization is changed.
uses a new magnetic cutter head Input plugs are available for a
and has an improved low-pressure microphone of 50 or 250 ohms impickup with a choice of crystal or pedance, for two crystal pickups of
dynamic type. The weight of the 10,000 ohms impedance, and for a
equipment has been reduced by ap- T unbalanced and an H balanced
proximately 70 pounds. The general 500 ohm impedance for radio tuner
vibration level has been reduced or line from an external mixer.
Outputs are provided for two reby 5 to 8 db.
The equipment may be used corders as well as for a T unbaleither indoors or outdoors though anced and an H balanced 500 ohm
it is designed for portable field output line.
Maximum undistorted output is
service.
It will take direct lateral record- 12.51 watts from the 500 ohm windings and will reproduce sound at ing of the T or H position on the
speeds of 78 rpm or 33.3 rpm and output. The noise level below zero
will play back discs up to 16 inches. level of 0.006 watts at full gain of
Cables and plugs provide instan- amplifier with bass and high contaneous hookup to an amplifier to trols off is -22 db. and the hum
enable recording or playback. The level is -40 db. The microphone
recording mechanism can select input positions have a gain of 107
db. Both pickup positions have a
gain of 61 db, and both line input
positions a gain of 67 db. If the
dynamic pickups are used the
pickup inputs will be wired for 50
ohm impedance at 170 db. gain.
Fairchild Camera and Instrument Corp., 475 Tenth Ave., New
York 18, N. Y.

Electron Microscope
Capacitor
four cutting pitches (either from
the inside of the record to the outside or from the outside in) without the necessity of changing feed
screws. A push rod on the center
pivot of the turntable is used to
change the speed of the turntable
from 78 rpm or 33.3 rpm. The recorder is equipped with 110-120
volt, 60 cps, synchronous motor
which is dynamically balanced. The
equipment itself is supplied for operation on 115 volts, 60 cps.
Lower hum and noise level are
the main improvements made in
the amplifier-equalizer unit. This

THIS

0.01 MFD,

40,000 volt d -c ca-

pacitor was built for a special application of the electron microscope.
It is capable of continuous operation at 80 deg C and of withstanding total submersion and heavy
surges. The case is welded steel
measuring 4Iä x 51 x 7 inches. The
case has a stand-off insulator
(Westinghouse Solder Seal type)
which is soldered directly to the
case, eliminating the possibility of
oil leakage or the entrance of moisture.
Industrial Specialty Co., 1725 W.
North Ave., Chicago 22, Ill.
April
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Geared to exacting laboratory standards
One phase of our production which graphically illustrates the nature of ECA standards
is this warplane testing device. For obvious

reasons, much about its actual function must
remain unsaid. However, we can reveal that
it is used in the checking of planes before they
leave the ground. The mechanism of this
instrument is unusually delicate. Skill and
understanding are necessary to fashion the
countless wires and components into a harmonious working unit. Here, as in all ECA
work, our experiences in the manufacture of
specialized radio and electronic test equipment serve to good advantage.

Why

thee

Foederal Ballot for Soldierx:

We are also
At ECA, we earnestly cooperate with every phase of the war program.
of their
preservation
is,
the
that
soldiers,
to
our
responsibility
conscious of another
conis
under
vote
to
soldiers
rights. As this is being written, legislation permitting
some
rights-so
states'
violates
it
oral,
is
unconstitut
Ballot
sideration. The Federal
If the government
tnen say. To us, the argument for the Federal Ballot is quite clear.
it should have
then
service,
for
man
a
selecand
state
any
has the power to go into
right
his
constitutional
of
the equal power. to make certain that he can take advantage
and
War
Department
the
President,
the
Back
manner.
to vote-in the easiest possible
a
around
wrapped
tape
all others who support the Federal Ballot. There is no red

bullet. It should not be wrapped around

a

ballst.

"
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ELECTRONIC CORP. OF AMERICA
45 WEST 18th STREET
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Transmission Line Calculator
IN THE JANUARY 1944 issue
ELECTRONICS there appeared

of

an
article and a cut-out form of an
improved transmission line calculator which was an extension of the

For information on

our Standard Navy and Maritime Fittings consult Graybar Electric Company.

Azighid

fideAzff

:. e (k1l

-II

ELKINS ST., SO. BOSTON 27, MASS.
35 YEARS OF PLASTIC MOLDING EXPERIENCE
7

MEMBER OF THE

SOCIETY OF THE PLASTIC

INDUSTRY

"calculator" originally published in
the January 1939 issue of ELECTRONICS and for which many requests have been received. Now
this new and improved calculator
from February issue is available
separately as a chart. It is available for $5,00 from The Emeloid
Co., Inc., Arlington, N. J.

Hermetically Sealed
Transformer
TYPE S IS AN ADDITION

to the manu-

facturer's line of transformers

which utilize the "Vac -sealing" im-

Serving the
Electronics
Field
Exclusively

Though manufactured by modern high-speed methods,
Par -Metal products have a definite quality of
craftsmanship that "hand -made" quality which is
born of years of specialization.

-

gPRODUCTS
CORPORATION

..

32 -62 -49th STREET
Export Dept.
304

.

100

LONG ISLAND CITY, N. Y.
Yarick St..

N. Y. C.

pregnation process to insure impregnation. It has a case of cold
drawn copper cadmium plated steel
to insure ruggedness. The terminal of the unit is molded into a
plastic block which has a metal
flange molded into its periphery.
This flange is then soldered into
the case. The manufacturer states
April
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own laboratories are produced only in the form of
Synflex Compounds as
rods, tubes, shapes, tapes and elastics. These distinguished materials meet and surpass the
most exacting requirements of the electrical and aviation industries. Many formulations are
available, each for a specific job.
Synflex FT 10 is used for the lowest temperature applications, retaining its flexibility to
-85 F. * * Synflex FT 11, a transparent material, is effective in a wide range of working
temperatures from -60'F. to 188 F. * * Synflex FT 22 has a high dielectric strength and for
many applications supplants varnisied tubing and sleeving.
Synflex rubber -like Tubings are in continuous lengths from B. & S. =24 (.021 I.D.) to 2.000
I.D. Special sizes and shapes upon request.
Inquiries invited. We will gladly submit complete test methods, data and samples.

INDUSTRIAL. SYNTHETICS CORPORATION
60 WOOLSEY STREET,

IRVINGTON, NEW JERSEY

be among the first to hit the market between the eyes with a product that fits

the future? Will YOU survive the new
competition in your field, created by reconversion of vast war plants to producing the products of peace.

Sinko'plastic engineers are eminently

fitted with ingenuity, skill and long experience to lend you effective aid in

applying all the beauty, color and

D. B. A7niti.S

heavy

60 -ton

tank

...

WeegvaX"

...

WHILE it would be a mistake to put

aside important war work, yet
even as with the governments of our
country and our allies, it is necessary
NOW to spend some time on post-war
plans and products. Industry must be
ready when the time comes to absorb
millions of our returning heroes.
What is the status of YOUR post-war
plans? ARE YOU READY . . will you
SINKO TOOL
REPRESENTATIVES: LO
H.

&

strength of economical THERMOPLASTICS to your products. Let them study
your post-war plans
help you NOW
through the drawing board stage. Be
ready to act quickly
to get the jump
on competition the moment we get the
signal to GO AHEAD!
tt,IIDN
FO

V

MANUFACTURING COMPANY, 351 NO. CRAWFORD AVENUE,

MOORE,a000 CNOUEEAU.AVE.ST.LOUIS, MO.. POErER

O. ANDERSON, 202 HERALD SLOG., SYRACUSE

N.Y..

L

CHICAGO, ILLINOIS

this new construction offers great
flexibility in number and arrangements of terminals.
Peerless Electrical Products Co.,
6920 McKinley Ave., Los Angeles
1, Cal.

Miniature Tube Sockets
tube sockets (designed and developed at the
Signal Corps Laboratories) incorporate "Micro -Processed" beryllium
copper contacts which assure constant, even pressure on all parts of
the socket pin without fatigue in
the contacts after continuous use.
The two types include (1) a low loss type with Navy Grade G Steatite Casting having loss factor of
0.016 or less when tested in accordTWO TYPES OF MINIATURE

DUGAN, INC, 29 WILXESON Sf BUFFALO, N V ARCH MASON, 259 CENTRAL AVE, ROCHESTER N Y
Df EROI r MICH
OUFOSSER BROs, TDB EAST NINTH Sr
LDrancEOr15. IND

RAUL SEILER. 7779 CORTLAND AVE

HERCULES

TRANSFORMERS
MEET ALL

SPECIFICATIONS
Prompt Engineering
Service always
available

ance with ASTM D 150-42T. Its
capacity is 1.5 mmf or less at 10
Mc. The second type is a general
purpose type with mica filled plastic
casting having a loss factor of 0.05
or less when tested -in accordance
with the ASTM standard mentioned previously. Its capacity is
5 mmf or less at 10 Mc. The sockets
will withstand humidity cycle; immersion; shock; vibration; and
thermal shock.
Hugh H. Eby, Inc., 18 W. Chelten
Ave., Philadelphia 44, Pa.

Flow Rate Alarm
DC

and AC WELDERS

TRANSFORMERS

CLAMPS
HEATERS

MAGNETIC

SOLENOIDS

RIVET

SPOT WELDERS

FLUORESCENT BALLASTS
SPECIAL CONTROLS

HERCULES ELECTRIC & MFG. CO.
INCORPORATED
2416 ATLANTIC AVENUE * BROOKLYN 33, N. Y.
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A NEW FLOW RATE METER may be

used by broadcast stations for protecting transmitter tubes against
cooling water failure, or the meter
may be used in other applications
as a means of visible and audible
protection against dangerously low
or high flows of liquids and gases.
This alarm is known as Rota -Sight
Flow Rate Alarm. It operates
through a float which moves up and
down a pyrex tube into which tri April

1944
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'POWER SUPPLY
106 pA

Reading time only two minutes, yet
this boiled -down bulletin on the HARVEY
Regulated Power Supply gives you all
the answers on a dependable source of
D. C. power. You'll want it for reference
whether or not you have immediate use

for a controlled power supply.
It's yours for the asking. Just jot down
your name, position and company address and say, "Send me the bulletin on
the HARVEY Regulated Power Supply."
Write to

HARVEY
Of CAMBRIDGE

HARVEY RADIO LABORATORIES, INC.
439 CONCORD AVENUE
ELECTRONICS

-
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CAMBRIDGE 38, MASSACHUSETTS
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PATENT PENDING

NEW! THE HEXAGON
HATCHET TYPE IRON

angular flutes have been fashioned.
As the float rises, the area within
the flutes increases, causing the
float to assume a position in the
tube in direct proportion to the
flow rate. A magnetic extension on
the float trips an external switch to
operate the alarm circuit. The
alarm flow point is adjustable over
the entire flow range and operates
accurately at the set position. It is
built in sizes up to 2 inches and
may be obtained in any corrosion resistant metal that can be cast.
Bulletin 92-B with full description is available from the manufacturer, Fischer & Porter Co., 9111
County Line Road, Hatboro, Pa.

Amplifier
has as its
outstanding virtue good low-frequency wave form at high output
levels. The volume range (inherent noise level) is rated 68 db un weighted below full output of +47
vu at 2 percent rms harmonic distortion. With the input impedance

MOTOR
ENGINEER
Position open for

engineer who
desires full

opportunity to

TYPE 101-A AMPLIFIER

develop own
ideas on very

interesting new
project.

Necessary
qualifications:
Expressly designed for
the multitude of complex and tedious soldering requirements, the HEXACON Hatchet
Type soldering iron has found extensive
use because of its extreme ease of ma-

originality, sound
knowledge of

nipulation.
Perfect balancing-permits long operation with minimum of fatigue. As with all
HEXACON units, the Hatchet type is ruggedly constructed, and is tested for twice
the intensity required by the Underwriters'
Laboratories, assuring greater-than -average service life with economy and efficiency.
Operates on AC or DC of any cycle, and
is available in voltage ranges from 32
to 250 volts. Equipped with
replaceable elements, and all
other features of HEXACON
nn
Plug Tip Irons.
tttw

WRITE FOR LITERATURE
Descriptive bulletins, describing
the complete line of HEXACON

electric soldering iront, will be
sent on request.

....r

v....

HEXACON ELECTRIC COMPANY
130 W. CLAY AVE., ROSELLE PARK, N. J.

N

HExA
3011

of 600 ohms, the gain is 60 db.
Using bridging input, the gain is
46 db. Output impedance is adjustable 1 to 1000 ohms. Gain versus frequency and power output
versus frequency characteristics
are available upon request from the
manufacturer. The Langevin Co.,
Inc., 37 West 65th St., New York

fundamentals, and

experience in
electronic

23, N. Y.

motor design.

Winding-Insulation Tester

Salary open.

A NEW ELECTRONIC winding-insula-

tion tester for production -line testing of faulty insulation and winding dissymmetries in motors, generators, coils, and transformers
employs the principle of balance
and comparison. The instrument
simultaneously tests turn-to -turn,

RAYTHEON MFG. COMPANY
PERSONNEL DEPARTMENT

WALTHAM, MASSACHUETTS

April 1944
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Here's How

Cekteol,d)

Helps Project -Engineers

problems

with capacitor

Several thousand transmitting mica capacitors
were needed for an imperative wartime function

Micamold engineers analyzed the specifications
of the mica condenser. They found that a similar type could be built-without using strategic
and costly mica. This Micamold Paper Capacitor
is the result.
with its
The Micamold-created Paper Transmitting Capacitor is mechanically interchangeable
for which it vas designed.
mica counterpart ... and serves its purpose in the particular application
costs were greatly lowered.
Thousands of pounds of precious mica were saved and production

IF YOU HAVE A CONDENSER

DESIGN PROBLEM, CALL ON MICAMOLD

and to manufacture a wide variety of standard
Micamold is equipped to help you with your capacitor problems
project engineers and our own staff has
or special types to suit your requirements. Collaboration between
you on present or postwar projects.
broken many a 'bottleneck" We would like to work with

RADIO CORPORATION
MICAMOLD
BROOKLYN 6, N.
AVENUE

Y.
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NO LET UP and NO LET DOWN
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coil -to -coil, and coil -to -ground in-

Interphone Equipment
and Component Parts

sulation. It simulates qualitatively
such procedures as resistance, impedance -balance, turn -balance, and
complete high -potential tests with
one voltage application. It also
tests the completed windings of
three-phase, low -voltage rotating
machines, and is capable of testing
the windings of single-phase, twophase, and d -c motors and transformers whose insulation is not designed to withstand more than
10 kv.

PLUG PL -S8

NOW IN PRODUCTION
CD. 3i8 -A
CD -307-A
CD -874

JK-26

1K-48
PL -47
PL-54
PL-55

PE-86

JB-47

PL -68

"A" Plug
BC -366
BC -347-C

SW-141
TD -3

The tester consists of a repeating -type, surge -voltage generator,
a cathode-ray oscilloscope, and a
synchronously driven switching
equipment-all enclosed in one steel
cabinet especially designed for
bench mounting. The oscilloscope
is mounted at eye-level height,
where it can be seen easily by the
operator, and all the controls are
conveniently arranged. Adequate
safety portection has been built into
the equipment.
General Electric Co., Special
Products Div., Schenectady, N. Y.

TRA VZ1W K4IINDZA
RADIO AND TELEVISION CORPORATION
CHICAGO 7, ILL.

"`1030 W. VAN BUREN ST.,

Multi -Circuit Switch
THIS

You'll Broil Your Steaks by Radio!
as a waffle -iron, easy as tuning
in your favorite radio station, your
steak -broiler of tomorrow will use short
wave radio waves to give you as succulent a dish as you've ever tasted.
SIMPLE

But this radio -steak -broiler, like
countless other precision products
planned
parts of
With
veloped

for the future, will depend on
exacting precision.
the techniques we have dein the last 30 years, plus the
new skills war has taught us, we can now
mass-produce close -tolerance parts at a

fraction of their cost a generation ago.
New millions will share, After Victory,
in these advancements, the production
of which will provide comfort and security for the millions now working and
fighting for that better tomorrow.
(Below)

A few of the many
thousands of our precision made parts that are help i ng bring Victory
closer.
and which will help mould
our world of tomorrow.

Let's all back the attack

ERICSSON
SCREW MACHINE
25 LAFAYETTE

310

PRODUCTS

CO., INC.

STREET. BROOKLYN I,

R. Y.

ERICSSONe
ESTABLISHED

tail

Buy Extra War Bonds

NEW MULTI -CIRCUIT switch
weighs three ounces and comes in
a sturdy frame which is molded of
high -impact phenolic which conforms to Navy specifications.
Knurled inserts with full 1-inch
depth of thread are provided (on
x 1i inches centers) and are
locked in place so they cannot twist
or pull out. Coin silver contacts
carry 10 amps a.c., or 2 amps d.c.
current, at 115 volts. The contacts
may be ganged in any desired number and combination or they may be
used for locking or spring -return
in either lever position.
Bulletin A-422 gives complete information and is available from
Metallic Arts Co., 243 Broadway,
Cambridge, Mass.

April

1944
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how to photograph salt eati g its dinner
Salt, from the sea and air, has a tremendous appetite for many metals-eating
them away unless they're protected. The
exact effect of its gluttony and the success of the means used in preventing this
costly damage are measured accurately
by Utah's salt -spray test. One of the
stages in Utah's complete circuit of radio
and electronic tests.
Immediately after the parts have been
subjected to the salt spray, microphoto-

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

of this and other Utah
tests, efficient performance of Utah parts
is assured under any and all conditions
As a .result

normally encountered-the failures
due to inadequate, inaccurate testing
* * *
are avoided.

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

-

f

9!'

\;;

Radio Products Company,
837 Orleans Street, Chicago 10, Illinois

Utah w ee
jacks, vitreous

ers, vibrators,

ELECTRONICS

-
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induction -Heating Machine
THIS

COMPACT

INDUCTION

`71e
SERVICE the
Nation needed

motor

generator unit is designated as
"Tocco Junior" and is a 15 kw output, 9600 cps high -frequency unit
useful for a wide -range of heat
treating applications such as brazing, annealing, heat -treating and
surface hardening of small and
medium-sized parts. The generator is driven by a 25 hp, 3 phase,
229-440 volt motor. Capacitors for
power factor correction are an integral part of the unit. Controls
and four high -frequency instrual;

. . .

Depend on

ADECO
FOR YOUR POST-WAR

PRECISION PARTS
AND ASSEMBLIES
Adeco offers you a dependable source of supply with
the know-how, experience
and complete facilities for
all types of close -tolerance
production. It will pay you
to include Adeco fabrication in your post-war

á
plans.

^

AIRCRAFT & DIESEL

ments (voltmeter, ammeter, wattmeter and var -meter) are mounted
on the front of the machine. Timers
are provided for establishing the
heating or hardening cycles. Field
control is obtained through use of
a variable voltage transformer operating in connection with selenium rectifiers for obtaining field
excitation. Inductors for brazing
are designed to treat more than one
size of tip. These coils are sturdy,
shock resistant and water cooled.
The unit measures 43 x 32 x 51
inches and can be easily fitted into
a production line.
Other 9600 cps Tocco Junior models available come in ratings of
from 7i to 125 kw ratings, and 200
kw at 3000 cps.
The Ohio Crankshaft Co., 3300
Harvard Ave., Cleveland 1, Ohio.

SET TO GO, but held by a
brake. Goods ready to move faster
and surer, but no adequate way to
do it. That was America's business situation in 1839. William
Harnden had the idea for a railway express service. "I'll carry
your goods for you," he advertised to Boston and New York.
And he did, at passenger speed in
a wooden car between Boston and
Providence which was where the
railroad ended; and between there
and New York by steamboat. That
was the transportation service idea
people and business needed. And
as the idea grew, it helped broaden
our young nation, unite its spreading frontiers and hasten its growth
and development.
Today, 105 years later, Railway
Express is performing by land,
water and air the same basic personalized express service. The
goods it carries now are mostly
war materiel. In peacetime, they
will again encompass every conceivable personal item as well as
the products of industry.
You, as a shipper, can help us
carry our share of America's wartime transportation load and
serve you better by doing two
simple things. Pack your shipments securely ... address them
clearly. Our century of experience proves that "a shipment
started right is half -way there!"

EQUIPMENT CORPORATION
4401 North Ravenswood Avenue

CHICAGO 40, ILLINOIS

"Your Partners
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in

Production"

Tubular Steel Telescopic
Radio Mast
A TELESCOPIC 90 -FOOT radio mast,

designated as "Harco" Speed King,
is designed to withstand a wind

NATION-WIDE

RAIL -AIR SERVICE

April

1944
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MOTHER'S ON THE
PLASTIC FRONT

Remler worker removing threaded ear
pieces for telephone hand set from
plastic molding press.

departments of the Remler
Company are performed by women. Their dexterity and
painstaking attention to detail contribute to the precision
accuracy of Remler components and communication equip-

A VARIETY OF TASKS

ment.

in all

Like their sister workers in factories all over the

country, many of these Remler women also have the responsibility of managing a household. To this double task they
bring a devotion worthy of their menfolks in the fighting
fronts. Hats off to the women of America!
REMLER COMPANY, LTD.

2101

lrgant St.

San Francisco, 10, Calif.

PLUGS &
CONNECTORS
Navy Specifications

Signal Corps
Types:
50-A

61

54
55
56
58
59
60

62
63

64
65
67
68

SINCE 1918

74
76
77
04
108
09
112

-announciny
ELECTRONICS

-
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Communication feuipm¢nt

1136-1

291-A
No.

354

212938-1
PLS

PLO

56
59
60

65
67
74

56
59
60

61

76
77
104

61

62
63
64

150
159
160

114
119
120
124
125
127
149

P L P

REMLER

NAF

PL

62
63
64

65
67

56
59

64
65

74
76
77

60

74
76
77
104

104

61

62
63

OTHER DESIGNS TO ORDER
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pressure of 125 miles an hour. It
can be erected from ground anchors
to top cross -arm in approximately
one hour without the aid of trained
riggers. The mast is also available
in heights from 25 feet up to 200
feet. Is is completely self-contained, portable, and light weight
and is suitable for erection on
buildings, as well as on the ground.
YOU

don't need tools to replace the lamp

in this new DRAKE No. 85 Jewel Light
Assembly. For the jewel holder or bezel
can be removed and replaced with the lin-

gers. A simple locking device makes the
unit vibration and shock -proof. 3 fibre

NEW

NO.

washers compensate for various panel
thicknesses. Washers can be eliminated on
1/4" panels, thereby making the lamp as
accessible as when the unit is used on 1/16"
panels. Other big features are: 1. Complete,
uniform illumination over the entire jewel
area; 2. Complete blackout, not a pinpoint
of light showing. A simple, easy quarter
turn to left and right produces these
changes. Our newest catalog is just off the
press!

85

SHUTTER

TYPE

PILOT LIGHT ASSEMBLIES

1713

WEST

HUBBARD ST., CHICAGO 22, U.S.A.

ENAMELED

MAGNET
WIRE
A product, resulting from many years of
research in the field of fine wire manufacture, that meets the most rigid requirements of radio and ignition coils.
A new coating method gives a smooth,

Also

ttx

manufacturers of high
grade cotton and silk covered wires, cotton and silk
coverings over enamel coated
wires, and all constructions
of Litz wires. A variety of
coverings made to customers' specifications, or to
requirements determined by
our engineers. Complete design and engineering facilities are at your disposal;
details a n d quotations on
request.

314

permanently - adherent enameling, a n d
mercury -process tests guarantee perfect
uniformity. Great flexibility and tensile
strength assure perfect laying, even at
high winding speeds. If you want reduction in coil dimensions without sacrificing electrical values, or seek a uniform,
leakproof wire that will deliver extra
years of service, this Hudson Wire
product is the answer.

ki/ed

HUDSON WIRE CO.

LlJLGYI
WINSTED

CONNECTICUT

It may be used as a single unit or
two or more masts may be set up
as a multiple unit for various types
of antennas. Insulators may be
placed at any connection joint or at
the base. The addition of small
auxiliary connectors make the mast
suitable for use as a vertical radi-

ator.
Basic in the design is the use of
light -weight steel tubing. Connecting the section is accomplished
by the use of tapered bars and
wedges. The smallest section of the
90 -foot mast measures 31 inch in
diameter, and the sections increase
to 41 inches in the center. The unit
(complete with cross -arm of approximately 8 feet) weighs 750
pounds.
Harco Steel Construction Co.,
1180 E. Broad St., Elizabeth, N. J.

Transmitting Triode Tubes
THESE TWO NEW HIGH -POWER

tri-

odes may be used at maximum ratings at frequencies as high as 5
Mc and with reduced ratings up to
25 Mc. Type 9C21 is a water-cooled
type and Type 9C22 is a forced-aircooled -type. Both are for use in
the class B modulator stage and in
the plate -modulated class C final amplifier stage of high -power transmitters. They may also be used in

large units for industrial r -f heating applications. Two separate bulletins describing these tubes are
available from RCA Victor Division, Harrison, N. J.
April

1944
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SAVE TIME, WEIGHT, METAL,

MONEY AND LABOR WITH

Meyercord Decals are serving the war effort in a thousand
money ... weight...
saving metal
different ways
instructions, inspecnameplates,
Decal
and man -power.
etc., are used
insignia,
faces,
dial
numbers,
tion data, serial
and
commun
planes
ships,
on tanks, combat and merchant
and can
washable,
ication equipment. They're durable,
screws,
No
be reproduced in any color, size or design.
bolts or rivets required for application. No sharp edges.
Meyercord Decals can be applied to flat convex or concave surfaces ... for interior or exterior use ... on metal,
wood, fabric, rubber...even CRINKLED METAL! Special
mar-proof Decals are resistant to temperature extremes.
fumes, abrasion, vibration. Free designing and technical
service. For complete information address Dept. l-4.

...

...

CO.
MEYERCORD
THE
Decalcomania Manufacturer
World's
Leading

5323 West -ake Street

Chicago 44, Illinois

ICI
iSVsh

WARNING
TURRET
WILL NOT
LESS SAFETY
SWITCHES
WITCHES
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Wire Wound Resistors
of wire wound resistors (A, B, M and T)
have been recently announced.
Types A and B are non -inductive
pie -wound and are 'rated at '} percent accuracy.Type M is non -inductive wound and Type T is inductive wound. Types T and M are
rated at 1 percent accuracy. RatFOUR

Opening
for

DIFFERENT

How the electron

works for you

TYPES

Here is the kind of book you have been

awaiting-an ABC

book which will show
any electrical worker or salesman of electrical supplies what electronics is all about.
This book gives you simply-without formulas or much mathematics just what you
want to know about electronic principles
and how they are applied in working devices.

Just Published

A PRIMER OF

MOTOR
4t.°100

ELECTRONICS
By DON P. CAVERLY

ENGINEER

Commercial Engineer,
Sylvania Electric Products, Inc.

Engineer with

electric motor
experience,
ingenious, and
with sound basic
engineering
knowledge to
be assigned
unhampered to
very interesting
project.
Location East.
Medium size
concern
with established
reputation in
electronics field.
Salary
commensurate
with ability.
P-629, Electronics
330 West 42nd St.
New York 18, N. Y.
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Illustrated, $2.00
Here is an especially clear and simple explanation of electronics and electronic tubes
and circuits, for all concerned with the
manufacture, application, or operation of
household or industrial electronic devices.
The text is concise and written in
235 pages, 51/2 x81/2,

ings are: A 4 watt; B 1 watt; M 1i
watt; and T 2 watts. All of these
types are rated at 100 deg maximum
operating temperatures and all of
them have baked varnished finishes. Resistance varies for the individual units.
Elco Resistors Co., 114 West
18th St., New York 1, N. Y.

Wide Range Oscilloscope
MODEL 556 Is A 5 -INCH

oscilloscope,
equipped with a direct-reading voltmeter for measuring the input
signal, and is designed to make

measurements at higher frequencies. The sweep generator has a
frequency range of 20 cps to 1 Mc.
The horizontal amplifier, as well as
the vertical amplifier, is practically
flat to 2 Mc. The Z-axis amplifier,

language that anyone can understand,
authoritative and

yet is technically
complete.

200 specially prepared
are an important factor
in the clarity of the treatment.
The material has grown out of the
widely -known series of articles in
Wholesaler's Salesman.

More

than

illustrations

The book begins with the atom, the electron, and
static and electron discharges and takes the reader
step by step through explanation of electric current, magnetism, and electromagnetic radiation, to
an understanding of simple radio tubes, fluorescent
lamps, cathode ray tubes, ignitron, thyratron, and
other tubes and their basic connections for practical purposes.
The book covers concisely, practically, so that
any one may understand, such topics as: production of radio waves; reception of radio waves;
short-wave radio; frequency modulation; television transmission; television reception;
ultra -high frequencies and microwaves;
ranging and directing by radio; infrared; ultra violet; hot cathode fluorescent light sources; fluorescent lamp circuits; cold cathode fluorescent light sources; bactericidal tubes; strobotrons;
photo -electric tubes; cathode-ray tubes;iconoscopes; image -dissector
tubes; facsimile recorder tube; X-ray tubes;

electron microscope;
electron tubes in general.

See if 10 days
on

approval

McGRAW-HILL
EXAMINATION COUPON
McGRAW-HILL BOOK CO., Inc.
330 W. 42nd St., New York 18, N. Y.

which is rated up to 6 Mc, permits
blanking and marking. A comparison voltmeter is incorporated to increase the usefulness of the instrument and requires no additional
equipment to determine the value of
the signal.
Reiner Electronics Co., 152 West
25th St., New York 1, N. Y.

Send me Caverly's A PRIMER OF ELECTRONICS
for 10 days' examination on approval. In 10 days 1
will send you $2.00, plus few cents postage, or return book postpaid. (Postage paid on cash orders.)

Name
Address
City and State

Position
Company
.L-4-44
(Books sent on approval in U. S. and Canada only.)

April 1944
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SOLID

MAGNET

CHECK THESE SPECIFICATIONS

WITH YOUR REQUIREMENTS
General-Designed to conform to "American War Standards C 39.2-1944" for Electrical Indicating Instruments.
2. Size -21/2", Round, Flush Mounting, Panel Type.
3. Case-Standard case is of moulded bakelite. Available also
in metal (brass) case.
4. Solid alloy -steel magnet (not laminated).
1

Range-Available from 0-200 micro -amperes to 0-10 amperes, or 0-1.0 volt to 0-200 volts.
Expanding production now enables G-M to accept a few vol5.

ume contracts for meters conforming to the specifications outlined above.
Early in the war G -M converted its civilian production of instruments to volume production of war meters. For one aircraft
application alone G -M has supplied over 100,000 meters.

G=.

Write or wire today for complete details concerning early deliveries on volume orders.

G -M LABORATORIES INC.

gee

WAR BONDS

&

STAMPS

4313 NORTH KNOX AVENUE, CHICAGO 41, ILLINOIS
ELECTRONICS

-
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Power Relays for
Electronic Circuits
TYPE 27 SENSITIVE POWER, relays
are designed for use in electronic
circuits which require small multi pole relays, and on aircraft and
mobile equipment where vibration
is encountered. Contact blades are
shimmed to the correct adjustment
to do away with bending of any of
the metal parts and to retain the
original metal structure. General

You will need former customers. New customers will need you. All will refer to
MacRae's when they convert to peacetime.
To reach them through MacRae's, consult
your agency or write Dept. G.

A DIRECTORY OF AMERICAN INDUSTRY
18 E. HURON STREET
CHICAGO
OFFICES IN PRINCIPAL CITIES

specifications of the Type 27 relays
are: Sizes of 1, 2 and 3 pole relays
measuring approximately lixltkx2
inches. Five pole relays measuring
approximately
2x2ix2i inches.
Weigh 4t to 6i ounces; vibration
and acceleration, 10 g; contact capacity up to 10 amps depending on
available power and on coil and circuit characteristics; contact pressure 30 to 50 grams.
G -M Laboratories Inc., Chicago,
Ill.

DANIEL
KONDAKIIAN

ELECTRONIC TUBE

TUNGSTEN LEADS,
BASES, CAPS, METAL

Recording Paper
DANIEL

KONDAKJIAN components
offer exceptional functional advant4tages born of ovér twenty years experience in this highly specialized
field.
k Micro accuracy, consistent high quality, fine finish and rugged durability
are inherent mechanical features embodied in their design. Economies,
efficiencies and ingenious production
methods are intangible but ever
present features in their manufacture
THE

DANIEL KONDAKJIAN

SPOT WELDER

offers production advantages derived
from more than 20 years in the field.
Compact and efficient, this specialized
equipment is precision -perfected for
dependability even under Severe, continuous operation.

THE ENGINEERING CO.
27
318

WRIGHT STREET,

NEWARK,

5,

NEW JERSEY

electrically marking recording paper requiring no
processing either before or after
use, and providing a highly legible
black permanent mark wherever
electric current passes through it
between the stylus and the backing
contact plate. It comes in rolls,
sheets, and discs, with widths ranging from i inch to 26 inches. Little
or no stylus pressure is required.
Current and voltage values needed
ELECTRIX is an

are dependent upon paper speed,
stylus motion and stylus pressure,
with normal current ranges being
5 to 40 ma and normal voltage
ranges being 60 to 150 volts. The
speed of recording is exceeded only
by photosensitive papers. Finished
April

1944
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WHEN YOU WANT

USE
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KLIXON SNAP -ACTING CONTROLS

15-3120

Type
Warming,
Used for Tube and NighCooling,
Tube Limit Controls, etc.
Low

51 Series
Type C-2
Controls
Roughing
Used as
Cry stal Ovens

Type
Control
Crystal Deco Point

on Outer

(, 363

Type RT Temp.
Crystal
Adjustable
Aven Control

Type
(NAF- 1131)
131)

Switchrcuir Breaker
TYCe

Circuit Breaker

There are no two ways about it ... controls for motor and
transformer overheat protection, electric circuit overload protection,
or temperature controls for radio equipment must operate accurately
every time for efficient protection.
Klixon Snap -Acting Controls provide sure, accurate operation under all conditions. The secret of Klixon dependability lies in the
Spencer snap -acting thermostatic disc. This foolproof actuating element snaps "on" and "off", always making a quick, clean break or
a solid make. Its accurate performance is unaffected by shock,
vibration, motion, altitude or the mounting position. And because
it contains no fussy parts, such as relays, toggles, magnets, there is
nothing to get out of order.
Small, compact and light weight, Klixon Snap-Acting Controls are
available in many standard models, such as those illustrated, for
most control requirements. Write for complete information.

ELECTRONICS

-
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l' pe ER Series
Ambient ComeaypRelayssa d
Time Dl

SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS.
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recordings are easily handled, and
cost is only 3 to 10 cents per 100
square inches depending upon the
form of paper used and the quantity ordered.
Other papers also available include hard white -surfaced paper
for sooted or smoked recordings,
waxed surface paper in which compression of wax by the stylus permits the contrasting blue, black or
red background to show through,
ammonia papers that can be developed dry merely in the presence of
ammonia vapors, regular blueprint
papers, and regular photographic
papers requiring wet developing.
Gorrell & Gorrell, 40 Littlefield
Road, Newton Centre, Mass.

Multi -Frequency Generator
ATF-1336-2 PORTABLE multi frequency generator ("Watch Master") produces eleven different frequencies between 10 and 190 cps.
All of the frequencies are derived
from a single temperature -compensated and pressure -controlled tuning fork and therefore have the
same accuracy as the tuning fork,
MODEL

this new
0

service
PARIS
POLISHES WAS .FREE

ADU

ICI
HARD FIHSH

service includes ..
./DEHYDRATING
Small parts are thoroughly dehydra-

ted for the length of time needed
to thoroughly extract moisture.

S/ AUTOMATIC
JELLIFF ALLOY

"C"

/eeiLs lance ?/l,4re
.... tiny it's practically in-

se/IMPREGNATING
Sufficient time is allowed to thoroughly impregnate all materials to
the full extent of their procity.

so

visible toile naked eye (.0008)!
Yet, consistent uniformity is attained. Every wire is drawn in
our own plant; every spool re-

ceives micrometric inspection.

Jelliff Alloy. "C" resistance wire
is truly dependable, dependability maintained always by
the care and constant super-

vision of

Jelliff engineers

throughout every operation.

Output voltage of the instrument is
rated 30 volts minimum for any
frequency. The output impedance
is rated 500,000 ohms, maximum.
Power supply is 100-125 volts,
50-60 cps. Power consumption is
rated 40 watts, maximum.
American Time Products, Inc.,
580

SPECIALISTS
IN

FINE
WIRES

C.0;JELLIFF. MFG.CO.
UORT,

320

CON N.

DIPPING

Parts are waxed and varnished according to specifications and all
areas are thoroughly coated.

Fifth Ave., New York,

All surplus wax

is removed by this
operation leaving all machined surfaces and counter bores clean and
smooth.

POLISHING
All smooth surfaces are polished to
a

dust -f ree hard finish.

N. Y.

Improved Test Chamber
RTC -1
test chamber for high and low
temperatures include four individually operated plugs in the panel of
the door to permit ready access to
the interior of the testing chamber to either adjust the position of
the part being tested or to change
the reading of a regulated instruIMPROVEMENTS OF

iv CENTRIFUGING

MODEL

ment without removing it from the

Daily
PICK - UP AND

DELIVERY

AREA

in METROPOLITAN

PRODUCTION
ENGINEERING CORP.
660 VAN HOUTEN AVE.
CLIFTON, N. J.
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Over the whining bullets and the bursting
and in the dark silence of the
shells
night . . he wants to hear the beat of your

...

heart.
High up in his jungle roost, or down in
waiting, watching,
the mud on his belly
he,
:wants
to know whether
.
listening . .
you're doing the things that will make his
job easier, and the war shorter.

...

.

And if he were right here beside you, he
might want to ask a few personal questions
like these:

...

Did you put some of this week's pay in
war bonds?

Have you given blood to the Red Cross
to save the boys who are fighting to save
you?
did you do your job today as if
And
the outcome of the war depended ortk you
alone?
These are the ways to show you're backing
him up. These are the ways to let him hear
the beat of your heart.

...

*

*

*

Here, at Kenyon, we're mighty proud to be playing ä small part
in winning a big war. Thp, is why every Kenyon transformer
,p other military branches reflects
used by the U.S. Signal Cor
¿T precision that went into our
the same high craftsmanshi;¡
peacetime production. To bring victory closer, Kenyon workers
are determined to do their share by turning out go ;d transformers as fast as they.know how.

Are you saving the scrap and fats and
paper and other things we need to fight
this war?
840 BARRY STREET

KENYON TRAN$FORMERCO
-

ELECTRONICS
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NEW YORK, U. S. A.
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PRECISION PARTS
ACE HIGH

... a

winning hand

chamber. This eliminates the necessity for opening the whole door and
endangering the accuracy of the
test on other parts in the chamber.
The machine can produce and maintain whatever temperature is desired between -70 to 158.8 deg. C.
American Coils, Inc., 25 Lexington St., Newark, N. J.

PERMANENT

MAGNETS

Series Power Supplies
MODELS 1100 AND 1110

Radios are almost as important to wartime flying as the wings or the motor of
the ship itself. These little brass condenser-plates for aircraft radios will help
bring many a flyer back from his mission.
Ace turns them out by the hundreds of
thousands. There must be no burring and
the similar contours of both pieces must be
identical. They are tested by projecting
their image, 50 times enlarged, on a screen.
Here at Ace you will find the finest
machines in the industry, and the managerial know-how for producing parts
twice as fine, ten times as fast, as ever
before. Whether you are thinking in
terms of current production or planning
for post-war, it will pay you to see Ace for
small parts or assemblies that call for
stamping, machining, heat -treating, or
grinding. Send us a sample, sketch, or
blueprint for quotations.

are identical

in performance but differ in construction. Model 1100 is a table
model for use in the laboratory, and
Model 1110 is designed for rack
mounting. Both instruments utilize
a high gain two stage circuit to insure low noise level and good regulation. A potientiometer controls
the high voltage output which can
be shifted through a range of 225 to

Meeting the Rigid
Requirements of
SPERRY-Made

Products
When lives and equipment depend
upon precision instruments, "satisfactory performance" is not good
enough for The Sperry Gyroscope
Company. Perfection is demanded
and, in Cinaudagraph Permanent Magnets, perfection is obtained. We are meeting every
rigid specification and a heavy
production schedule-the reason,

...

300 volts. The change in voltage
output from no load to full load is
less than 1 volt. The primary of
the power transformer is tapped
for use at 105, 115 and 125 volts on
50-60 cps. Furnished with the instrument is an unregulated heater
supply winding of 6.3 volts at 5

amps.
Communication
Measurements
Laboratory, 116 Greenwich St.,
New York, N. Y.

perhaps, why we are one of the
larger suppliers of permanent magnets for Sperry.

Our extensive experience and
manufacturing facilities can also
help you solve your magnet
problem.

50 Amp Aircraft Relay
The complete story on Ace facilities
and capabilities. Send for a copy.

ACE MANUFACTURING

CORPORATION

for Precision Parts

amp, aircraft relay will withstand a surge load of
400 amps without injury to the contacts (leads are fully protected).
Vibration resistance is rated 5 to
55 cps with a total excursion of i
inch in any direction. The unit
weighs 0.6 lbs approximately and
may be used in applications other
SOLENOID TYPE, 50

than aircraft.
1255 E. ERIE AVE., PHILADELPHIA 24, PA.
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The Hart Mfg. Co., Hamilton St.,
Hartford, Conn.
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CINAUDAGRAPH
CORPORATION
STAMFORD, CONNECTICUT
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Right at your own desk, alone and in your own way, you can
appraise the value of this modern CLUTCH HEAD Screw in terms
of speed, safety, and low cost on the assembly lines.
With the assortment of CLUTCH HEAD Screws and sample Center
you can
mailed to you on request
Pivot Type "A" Bit
check the fact that CLUTCH HEAD has everything offered by any
other screw, plus definite features found in no other screw on the
market today. In a word, we are content to let you discover that
CLUTCH HEAD is a screw that sells itself, on sight, and by any
basis of comparison.

...

...

On the score of dependable production, you may
place reliance on the resources of this organization and on those of responsible Licensees.
Consider the economy of
time and money in this
Center Pivot Type "A"
Bit. It serves through a
longer continuous "spell."
Full reconditioning is
merely a matter of a brief
application of the end surface to a grinding wheel.

For field maintenance and repair, it is important to note
that this is the only modern
screw operative with the ordinary type screwdriver ...even
with a piece of flattened steel
rod in emergency. This feature has proved its value in
many phases of the war effort.

UNITED SCREW AND BOLT CORPORATION
CHICAGO
ELECTRONICS -r9prll 1944

CLEVELAND
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Current -Regulated
Compensator

The

A NEW CURRENT-REGULATED compen-

LEADER

sator for resistance welding machines is specifically designed to facilitate consistent welds by holding the rms, or true heating value,
of the weld current constant for
any heat -control setting, without
requiring continual manual adjustment. The compensator consists of

in
Telegraph
Tapes
TELEGRAPH Tapes by the Paper Manufacturers Company have
played an increasingly important part in the service of com-

munications.
They've enjoyed continual preference for two very good reasons
(1) their quality is consistently uniform (thanks to rigid laboratory control) (2) they have kept pace with each new development in the communications field.
We are proud of the fact that these, and other Paper Manufacturers
Company products, have been selected to serve in so many phases
of the national war effort.
Under the brand name PERFECTION, Paper Manufacturers Company
produces a complete line of Teletype, Perforator and Ticker Tapes, Morsegraph Tapes, Teletypewriter Rolls and Recorder Tapes for all machines.
In performance and quality, they offer convincing proof that "PERFECTION" DESERVES PREFERENCE.

Paper Manufacturers Company
THE

WORLD'S

PREFERRED

SOURCE

FOR

Philadelphia 23, Pa.

COMMUNICATION

ROLLS

an electronic control circuit which
automatically retards or advances
the firing point of the ignitron
tubes used to control the welding
current. The compensator can be
readily mounted on or near the
welding machine. It can be applied
to resistance welding controls which
incorporate the phase -shift method
of heat control.
Electronic Control Section, General Electric Company, Schenectady, N. Y.

Vibration Fatigue Tester
THIS TESTER IS AN addition to the

manufacturer's line of testing machines. It is designated as Model
10V and features automatic cycling.
It has a table area of 8 x 8 inches
and has drilled and tapped holes for
attaching work which is to undergo
the test. It tests small electronic,
electrical and mechanical parts and
can handle parts or assemblies up

Pmi,o4dnance, Lecgi`teeJied Nee/Aeolic `74a41410
THE ACME ELECTRIC & MANUFACTURING CO.
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CUBA, N.Y.

CLYDE, N.Y.

to 10 lbs in weight. Vibration, in
simple harmonic motion, is produced vertically. Acceleration is
controlled automatically by a device which changes the frequency
from 10 cps to 55 cps (600 to 3,000 vibrations per minute) and
back to 10 cps continuously and
uniformly, the complete cycle re April

1944
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FROM THE WHALE'S BELLY
194.4 VERSION

YANKS in Tanks, guns ablaze spewing forth in
that's the
face of fire on enemy beachheads
1944 war saga of the sea.
The role of the LST (Landing Ship Tank) the
modern whale, is to put men, equipment and supplies
on the beach in the right order for successful invasion.
The right order in which the LSTs, the tanks, and a

...

great amount of our fighting equipment operate in
turn, is dependent upon thousands of parts made of
plastics, like National Vulcanized Fibre and Phenolite,
laminated Bakelite.
We salute America's designing engineers who have
developed our highly effective landing craft.

NATIONAL VULCANIZED FIBRE CO.
WILMINGTON
In everything of Uncle Sam's that

"flies,

floats or shoots," National Vulcanized
Fibre and Phenoli-e, laminated Bakelite,
are playing a vital part. This is because of
their lightness in weight, dielectric strength,
ready machineabliity, exceptional wearing and other qualities.

Offices in

DELAWARE
Principal Cities

quiring one minute. Acceleration
can also be adjusted manually from
10 cps to 60 cps. Frequencies are
accurately recorded on a sensitive
electric tachometer. Maximum capacity is approximately 37 g. The
unit is powered by i hp, 110 volt, 60
cps a-c split -phase motor.
The tester is described completely in Bulletin 210 available
from All American Tool & Mfg. Co.,
1014 Fullerton Ave., Chicago 14,
Ill.

Electromagnetic Chuck and
Power Unit
THESE "DO ALL" MAGNETIC CHUCKS

tuioruIorç
S tandu0Ç
Standard Signal
Generators
Square Wave
Generators
a

Vacuum Tube
Voltmeters
U. H.

F.

Noisemeters
Pulse

Generators
Moisture
Meters

MEASUREMENTS

CORPORATION
BOONTON, NEW JERSEY

are designed expressly for precision work. They provide high holding power. They are made of steel
and are waterproof. The coils are
wound with a type of plastic covered magnet wire and are sealed to
prevent damage from moisture or
breakdown from electrical or mechanical sources. The input wire is
located on the right end of the
chuck to eliminate interference in
grinding and cleaning operations
and wear on the cord. No auxiliary
clamps are necessary since the
chucks can be mounted directly to
the table.
The varying power unit is an
electronic device and is known as
"Do All" Selectron. It gives the operator control over the magnetic
pull from the chuck and also demagnetizes the chuck. The variable
magnetic pull makes possible the
grinding of difficult jobs such as
flat warped pieces. The unit eliminates the need of a generator or
rectifier since it produces the d -c
current with which to operate the
chuck. Work may be removed from
the chuck without scratching either
the work or the chuck and an operator can take the warp out of thin
parts in very little time. It is rated
at 175 watts maximum with an input rating of 220 or 440 volts 60
cps a.c. Output rating is 220 volts
d.c. Angle brackets are provided
for mounting on any make surface
grinder.
Chuck Models 618 and 824 and
the Selectron are illustrated and
described in a bulletin available
from Continental Machines, Inc.,
1301 Washington Ave., S., Minneapolis 4, Minn.
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ARCO

TESTED PURITY

Rare Gases and Mixtures
Distributed Nationwide through

AIRCO offices
ATLANTA

3. CA.
336 Spring St., N.W.
BALTIMORE 24. MD.
4501 E. Fayette St.

BETTENDORF, IA.
2561 State St.

BIRMINGHAM 2, ALA.

NEW YORK 17. N. Y.
60 East 42nd St.

124 So. 16th

St.
(P.O. Box 2583)
BOSTON 16. MASS.
122 Mt. Vernon St.
BUFFALO 13. N. Y.
730 Grant St.

OKLAHOMA CITY 8,
1521 S. Agnew

(P.O. Box 2457)

PHILADELPHIA
Alleghany Av.
PITTSBURGH

CHARLOTTE 1, N. C.
Post and McNinch Sta.
(P. 0. Boo 1147)
CHICAGO 23, ILL.

1116 Ridge Ave.. N.

CLEVELAND 2, OHIO
1112 Williamson Bldg.
DAYTON 1. OHIO
Springboro Pike
(P.O. Box 923)
DETROIT 11. MICH.
7991 Hartwlck St.
EMERYVILLE 8, CAL.

220 Bush St.
SEATTLE 4. WASH.
3623 E. Marginal Way

SHREVEPORT, LA.
Cedar Grove Station
(P.O. Box 763)
ST. LOUIS 2, MO.
630 So. Second St.
WHEELING, W. VA.
94 -29th St.

1280 -45th St.

KANSAS CITY 8. MO.
2701 Warwick Tr(cway
LOS ANGELES Il, CAL.
2423 E. 58th St.
1,

Magnolia Alrt. Ogm...
EL PASO, TEXAS
Old Fort Bliss Road

KY.

1256 Logan St.
MILWAUKEE 5, WISC.
818 W. Winnebago St.
MINNEAPOLIS 2, MINN.
1111 Nicollet Ave.

NEW ORLEANS

2.

1400 S. Rendon St.

LA.

Sid.

PORTLAND 10. ORE.
2947 N.W. Front Ave.
RICHMOND 9, VA.
(P.O. Box 1192)
SANFRANCISCO 4. CAL.

3100 So. Homan Ave.
CINCINNATI 3, OHIO
934 Kenyon Ave.

LOUISVILLE

40, PA.
& 17 St.
12, PA.

(P.O. Box 64)
HOUSTON. TEXASo
Colling w rtls
(P.O. Box 319)

2405

FORT WORTH. TEXAS
801 N. Throckmorton
(P.O. Box 996)

AIR REDUCTION
General Office: 60

E.

42d St., New York 17. N. Y.

THERE'S A

DRAKE

SOLDERING IRON

FOR EVERY TYPE OF

ELECTRONIC WORK
From that mighty mite

the Drake No. 400 to the highspeed production "honey"
the Drake No. 600-10 there is a
high quality Drake Soldering
Iron "just right" for the job.

Drake Heat Controls and the
Drake "Magic Cup" Stand are
important soldering aids.
SEE

YOUR RADIO
PARTS JOBBER

DRAKE ELECTRIC WORKS, INC.
3656 LINCOLN AVE. CHICAGO, ILL.
April 1944
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KOVAR
ELECTRODES

HERMETIC seals of Kovar and glass are made in
a wide size range and with single or multiple
electrodes. Electrodes may be solid or tubular.
The design illustrated uses a vitreous glazed
ceramic top, clean in appearance and numbered to
identify each electrode. The Kovar electrodes are
located in the ceramic and hard glass preform. This
assembly is then sealed to the Kovar parts by fusing
the hard glass.
The seal between Kovar and glass is a chemical'
bond in which the oxide of Kovar is dissolved into
the glass during a heating process. The result, a
hermetic seal-permanently vacuum and pressure
tight, effective under the most extreme climatic
conditions-tropical to stratosphere.
Kovar IS the answer to permanent vacuum or
pressure tight sealing. Let Stupakoff help engineer

EYELET

HARD GLASS

and its application
VITREOUS
CERAMIC

SWITCHES
RELAYS, ETC.
INSTRUMENTS

CONDENSERS

METERS
RECEIVERS

VIBRATORS

11
,

KOVAR
FLANGE

for sealing

ELECTRONIC TUBES
TRANSFORMERS
RESISTORS
CAPACITORS

d
KOVAR

ELECTRODES

YOUR hermetic sealing problems with Kovar.

Use KOVAR

GLAZED
CERAMIC
INSULATOR

KOVAR

-

FUSED
HERMETIC
SEAL

,

,///

GLASS

SOLDER, WELD
OR BRAZE TO CAN

GAUGES

TRANSMITTERS

Let's All Back The Attack

-

"FOR GREAT

ACHIEVEMENT"

BUY WAR

BONDS

SINCE

1

8
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L
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Seectzo,cucd
STUPAKOFF CERAMIC AND MANUFACTURING CO., lATROBE, PA.

Pzaauctd Art tire
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Tubing with Colored
Identification Stripes

NIGH TEMPERATURE

TO PROVIDE INSULATION

Electric
Furnaces for

SINTERING
POWDERED
»M<,

for electri-

cal wiring, and to facilitate identification, Lumarith plastic tubing is
extruded with contrasting color
identification lines right in the body
of the tubing. This tubing is designated as "Striatube" and is
available in opaque or transparent
tubing, in either flexible or rigid
form in a variety of sizes, lengths
and thicknesses, as well as various
degrees of flexibility. In all instances the color stripes are an in.

METALS
Temperatures up to 2750°F. Gastight construction for atmósphere control.
Photograph shows entrance, high temperature and water cooled chambers
with flame curtain at entrance and exit for continuous operation. Various
sizes for research and mass production. Used by America's foremost
concerns.

Write for engineering data.

VARPER ELECTRIC FURNACE CORP.
Write to

1463 BUFFALO AVENUE, NIAGARA FALLS, N. Y.

leRPrincipal Cities

TRANSPARENT

UTILITY
BOXES

caltversa utwg,
eat aß na.
Ef r i
r'v
s.
IY,.9s
d

o

For Stock Room Use
Important tools and vital small parts can be kept sorted and ready for
immediate selection in these patented Pyra-Shell transparent utility
boxes. The contents are protected against damage or loss and
can be
located instantly by looking through the box.
If one of the many standard styles and compartment arrangements
will
not meet your needs, we can design a special box for your particular use.

Write for a free illustrated folder.
SHOE FORM CO. Inc.
328

Utility Box Dept. R

AUBURN, N. Y.

tegral part of the extrusion and are
as permanent as the body of the
tubing itself. Striatube has high
dielectric strength and non-oxydizing properties and is highly resistant to acids, alkalis, oils and
greases, nor will it deteriorate due
to aging or constant exposure to
light.
Lumarith is a product of the

Celanese Celluloid Corp., 180 Madison Ave., New York, N. Y., and
Striatube is a product of Carter
Products Corp., 6921 Carnegie Ave.,
Cleveland, Ohio.

Insulating Varnishes
AIR-DRYING, insulating varnishes,
designed for use in the manufacture and repair of electrical equipment are called "Speedairbonds."
The varnishes dry fast to a smooth,
glossy finish. They are oil -proof
and water, acid and alkali resistant
and possess high dielectric qualities. They are designed to give
complete protection and insulation
under adverse circumstances and
atmospheric conditions. The varnishes may be applied by brushing,
dipping or spraying. The several
types of varnishes are described in
Bulletin 243.
The Sterling Varnish Co., 181
Ohio River Blvd., Haysville, Pa.
April 1944
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RCP

SUPERTESTER
MODEL 422

This test instrument is equivalent to 27
individual instruments in one compact
unit with very low and very high
ranges. Excellent for general circuit testing speeds up trouble shooting and
combines many important measurements
in one small case. Features are: Current
measurements in both A.C. and D.C. up
to 25 amperes. Voltage measurements in
both A.C. and D.C. up to 5,000 volts.
D.C. sensitivity 5,000 ohms per volt. Resistance measurements up to 10 megohms.

-

-

-

Code

-MERAY

.

.

.

Complete with batteries

$2A50
L

`

POCKET MULTITESTER
MODEL 420

"Pocket" size yet rugged with good accuracy comparable to larger
RCP models Model 420 only 63/8" x 31/2" x 3" open face
2%.
weighs only 25 ounces meter movement accurate within
Voltage and multipliers accurate to 1%. A.C. and D.C. voltmeter
meter,
up to 5,000 volts at 1,000 ohms per volt sensitivity. D.B.
23
ranges.
output meter, milliammeter and ohmmeter. Total

-

-

-

-

-

-

Code LIYOR
Complete with batteries, ready to operate
.

.

$1

.

1

995
V

electrical and electronic testing instruments are
Complete details of these two testers and other RCP radio,
commercial models. Write today for your copy.
contained in the NET' RCP Catalog No. 128 of standard
with you on production testing problems.
Our engineers will welcome the opportunity to cooperate
REASONABLE DELIVERIES ARE NOW BEING SCHEDULED

RADIO CITY PRODUCTS COMPANY, INC.
NEW YORK CITY

127 WEST 26th STREET

MANUFACTURERS OF PRECISION
ANALYZER UNITS
GENERATORS

-

ELECTRON CS
I

-

-

ELECTRONIC

LIMIT BRIDGES

TUBE TESTERS

-

-

MULTI -TESTERS

VACUUM

-

TUBE

VOLTMETERS

OSCILLOSCOPES

- AND

-

I,N.Y

-

SIGNAL
VOLT-OHM-MILLIAMMETERS
BUILT TO SPECIFICATIONS

SPECIAL INSTRUMENTS
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Bakelite Plug

adieTOOLSfet
''''`di%WORIUTANSNIR
X (ELITF
Screwdrivers
Nut Drivers e
original screwdrivers with the
tough, transparent XceLite shockproof plastic handles. Blades of
high quality steel, accurately machined. Unsurpassed tools for
electrical and general use. Over
50 sizes and styles, square and
round blades.
Many sizes available with special fire - resistant
handles at slightly higher prices.
The

Ideal tools for electrical work,
especially panel jobs. Extra deep
sockets, precision machined, handles
two nuts.
Handles are genuine
shockproof, fire-resistant XceLite.
Supplied in 6" and 9" lengths;
9 sizes from 3/16" to %" nut size.

XceLite Screwdrivers and Nut
Drivers are available on satisfactory priority ratings.
For details and prices on XceLite Tools, ask your regular dealer-or

write Dept. C.

Park Metalware Co., Inc., Orchard Park, N. Y.
BACK THE ATTACK.

BUY MORE WAR BONDS

DESIGNED PRIMARILY FOR use with
the manufacturer's No. 37222 captive head posts and No. 37202 plates
is a compact plug (No. 37212)
which is available in black or red
regular bakelite, as well as lowloss brown mica-filled bakelite, for
r -f uses. There is a small circular
depression on top of the plug for
use in color coding or polarity indication.
James Millen Mfg. Co., Inc.,

Malden, Mass.

Dual Coil Relay
BOY IS A small dual coil
power relay suitable for use in plate
circuit applications where the limited amount of current is insufficient to operate a single coil power
relay directly. The two coils of this
new model may be connected in
series for operation at one voltage
and in parallel for a second voltage;
or one coil can be used for operation
MODEL

QUALITY TOOLS
PREFERRED BY THE EXPERTS

TYPE AR 300A
(Manufactured to

Army - Navy Specification
JAN-212E).
Medium power triode for use as audio -frequency
amplifier or modulator and radio -frequency
oscillator or amplifier at medium frequencies.

-

A -F Power Amplifier and Modulator
Class B
D-C Plate Voltage
.
2000 volts
D -C Grid Voltage
-105 volts
Zero -signal D -C Plate Current
per tube
40 ma.
Max. -signal D -C Plate Current
per tube
300 ma.
Load resistance plate -to -plate .
8000 ohms
Power Output (2 tubes)
.
650 watts
Plate-Modulated R -F Power Amplifier-

Class

C

Telephony

D -C Plate Voltage
D -C Plate Current
D -C Grid Voltage
.
D -C Grid Current
Carrier output for mod. factor

volts
300 ma.
-200 volts
75 ma.max.
1500

of 1.0 .
.
300 watts
Makers of high -quality Transmitting and

IN -2-44

Receiving Tubes since 1926.

OGER
ROGERS RADIO TUBES LIMITED

TORONTO

330
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CANADA

while the other is used for holding.
The relay features semi -balanced
armature construction and is ruggedly built to withstand 10 G. The
coils are cellulose acetate sealed;
will withstand salt -spray and high
humidity. The relay meets Army,
Navy and CAA Specifications. Dimensions are 1i x li x 1i inches,
and the weight is 5 ounces.
Allied Control Co., Inc., 2 East
End Ave., New York 21, N. Y.

Capacitor Unit
designated as
"EC" Capacitrons, are designed as
standard components to replace
similar types of special capacitors
OIL TYPE CAPACITORS,

April

1944
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Illustrated at left, Type 300-A
Output Transformer. Width 41/4',
length 6", height 51/2". Utilizes
Hypersil core in conjunction with
Harvel 61 2-C Impregnation process. Mounting facilities 1/4-20 x
x 51/4" centers
1/2" studs on 3'
Weight 16 lbs.

TTHE TYPE

300-A.

RANSFORMER
The Type 300-A Output Transformer was engineered

primarily

as a part

of the Langevin Type 101-A Amplifier. Designed to work out of four
6L6's parallel push-pull or equivalent with nominal secondary impedance values of 2,/18,/32, 150 600 ohms. When used in a circuit employing feedback secondary terminations from 1 to 1000 ohms are available.
Will safely handle 50 watts. Designed for wide frequency response,
high efficiency (in excess of 90% at all nominal output impedances) and
good wave form even at low frequencies at high output levels.
Besides manufacturing public address equipment and electronic devices,
The Langevin Company, Inc., also manufactures transformers and reactors to exact requirements. Capacity up to 5 KVA. Hermetically sealed

components to strict Army -Navy specifications.

The

Langevin Company
INCORPORATED

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING
NEW YORK

SAN FRANCISCO

37 W. 65 St., 23

1050 Howard St., 3

LOS ANGELES

1000 N. Seward St.,

31
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Select your Post -War
PLASTIC SOURCE
* If your post-war products will require plastic parts in their construction, we suggest
that you establish a source of production today to avoid the expected rush for plastics

tomorrow.
Every day more manufacturers can see what
their plastic requirements are to be and, consequently, they plan constructively for the
post-war period and the great demand for
plastic production that will come with it.
We urge you therefore, to consult with our
engineering department now. Get cost-free
advice from seasoned plastic experts. Your
action now will help get your products on
the market quickly when peace comes.

Write today

-

Precision Potentiometers
PRECISION

no obligation!

ROGAN BROTHERS
COMPRESSION
MOLDERS

used in the production of war
equipment. They are being manufactured in several ranges with
d -c working voltage ratings from
600 to 1,500 to meet U. S. Signal
Corps and Navy Specifications. The
units are locked on the chassis by
means of a solid nut and lockwasher
through a single hole to clear the
x 16 inch threaded Bakelite neck.
The neck is lock-spun into the extruded, insulated metal container,
making possible a 100 percent
hermetic seal. Grounding of either
insulated terminal is readily accomplished with a special ground lug. Dimensions of the 3 and 4µf
size units are 11 inches in diameter by 41 inches in height.
Capacitrons Inc., 318 W. Schiller
St., Chicago 10, Ill.

AND

PLASTICS
Chicago 16, Illinois

BRANDERS

2003 S. Michigan Ave.,

OF

VOTS

POTENTIOMETERS (defined by ASA as low operating tem-

perature types) which can operate
for 2,500,000 revolutions at 360
degrees continuous rotation in both
directions, for 24 hours a day are

available in Types 260, 260T, 261,
275, 276, 281, 291, 292, and 296.
Extremely close tolerances are used
in the making of these units. Special machines spacewind the resistance wire on a strip of fabric
base bakelite. The strips are then

GIVE PROTECTION
FROM WEAR AND CORROSION

WHERE IT COUNTS

'WITHOUT THIS
PROTECTION

were taken alter
accelerated tests made
Jett

under impartial super.
The PERM.
PIVOT (otiose) shows
no Mg= of wear while

the ordinary steel pivot
ell) shows set loue

damage.

Every P£RMOPIVOT' is tipped with Permometal'
precious -metals alloy developed and
manufactured in Permos own metallurgical laboratories. Permometal's extremely low coefficient of
friction. its satin -smooth polish, and its resistance to
corrosion and abrasion make it ideal for tipping
pivots. PERMOPIVOTS eliminate the need of oil ...
keep precision instruments accurate longer ... even
under the most gruelling punishment.

... ... a special

The photographs reproaced aceee and to the

PERMO, Incorporated
SISI

NAVENSWOODAVENUE
f

^

CHICAGO

SS,

WRITE TODAY FOR YOUR COPY OF THIS INFORMATIVE
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ILLINOIS

BOOKLET

coated with a bonding agent which
bonds the wire to the strip. A protective bakelite band is placed externally over the wire strip, securing the wire against mechanical
damage or derangement. It is then
bent around and fastened to the
bakelite supporting form. Constant
contact resistance and low noise
level are maintained for any position of the knob through the use of
separate wiping fingers. Types 261,
276, 281, 291, 292 and 296 have
top wipers which are provided for
the highest accuracy and for the
closet tolerances.
De Jur-Amsco Corp., Shelton,
Conn.
April 1944- ELECTRONICS
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They wanted wire, tube
and sheet in

...and found the strong, corrosion -

C

NICKEL ALLOY WIRE

-*

resistant metals they sought
among the INCO Nickel Alloys
Are you looking for metals in ultra -fine sizes for essential applications today... or for your new products
after the war?
Do you want ... in addition to the split-hair size
... metals with strength, toughness and high resistance to corrosion?
Then take a look at these examples of how INCO
Nickel Alloys can be produced in practically any
form or size you may want for applications that need
a rustless corrosion -resisting material with high mechanical properties...
THE WIRE shown in the magnified photo above
knotted around two strands of human hair is 0.0009"
thick. A pound would stretch 80 miles. It is a regular
commercial product of the Driver -Harris Co.
THE TUBING, smallest ever drawn, is compared
with a mosquito's stinger. Outside diameter of this
nickel tube is 0.0019"; inside diameter, 0.0004
Superior Tube Company produces commercial tub
ing in INCO Nickel Alloys as small as 0.010", outside
diameter.

4---

HUMAN HAIR

NICKEL TUBE

MOSOUITO'S
STINGER

--1

...

one-third the
THE STRIP is .00075" thick
thickness of this page. It would take more than 1300
strips to equal an inch. This nickel strip is made by
Somers Brass Company for regular commercial use.

In addition to their group properties of high strength,
toughness and corrosion resistance, individual INco
Nickel Alloys have specialized properties for applications requiring high -temperature strength, special
hardness, resilience, etc.
"Tremendous Trifles" a booklet which discusses
the properties, sizes and forms of 8 INco Nickel
Alloys will be sent to you on request. Please give
Company, Name and Title. Address:
THE INTERNATIONAL NICKEL COMPANY INC.
67 Wall Street, New York 5, N. Y.

INCO NICKEL ALLOYS
"S" MONEL "R" MONEL
MONEL "K" MONEL
NICKEL
"KR" MONEL INCONEL "Z" NICKEL
Castings
...
...
Wire
Tubing
Rod...
...
Strip
Sheet...
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EDGE VIEW OF A PAGE
PROM THIS MAGAZINE

EDGE VIEW OF 0.0007S -INCH
N-C<El STRIP

MAGNIFIED APPROX. 25 TIMES
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AVAILABLE Ain Dial Lock
and
IMMEDIATELY! 1111 Tuning Indicator

Gould -Moody

'VEackSeal>,

STEATITE
CERAMIC

A TUNING-DIAL LOCK, designated as
Type TU -52, performs a dual function of a dial lock that will accommodate a wide range of dial thick-

nesses and also a precision tuning

GLASS BASE

INSTANTANEOUS

J'

RECORDING
BLANKS

CHARACTERISTICS

indicator that maintains a fixed
position on the dial simply by snapping the lock.
The Radio Craftsman, 1341 S.
Michigan Ave., Chicago 5, Ill.

Voltage Regulated
Power Supply
SUPPLYING

D -C LOADS up to 40 watts
at 200 to 400 volts, with voltage
variation of less than 1 percent
from zero to full load, Model 1218

Broadcasting stations!

Recording

studios!

Schools! "Black Seal"
Recording flanks may
be obtained without delay on an AA -2X rating
which is automatically
available to you.
Send us your priority
rating, and we'll ship
these famous, better sounding, longer -wear-

ing, more satisfying
blanks immediately. Two

weights

-

thin, flexible,

interchangeable with

aluminum, or medium
weight. Four holes. Center -flow thread action.
Won't age, harden, dry
out or deteriorate.
Old Aluminum Blanks Recorded wit,.
"Black Seal" Formula on Short Notice

the

r

GOULD -MOODY

company

_

Recording Blank Division
*ell*395

Broadway

New York 13, N. Y. /41
334

voltage regulated power supply is a
useful tool for general use in experimental development laboratories. A single operating control allows the d -c output voltage to be
set at the desired value, where it remains regardless of load variation;
current may be drawn up to 100
milliamps at 400 volts and increasing to 200 milliamps at 200 volts,
with voltage regulation electronically maintained in a circuit using
standard tubes.
The built-in voltmeter and milliameter permit direct reading of
output delivered at the safety jack
located on the front panel. Another
feature of convenience is the provision of a second output jack at
which is available 4 amps a.c. at 6.3
volts (unregulated). Both the d -c
output and the a-c input are fused
for protection against overload.
The power supply is housed in a
ventilated steel cabinet, which
measures 13 x 9 x 9 inches and has
a convenient carrying handle. Bulletin J-1218 describes this equipment and may be obtained from the
Technical Apparatus Company, 1171
Tremont Street, Boston, Massachusetts.

Specific gravity of only 2.5 to 2.6
Water absorption S. 1.5-0.001 per
cent. Per cent power factor.
S. 1.5 to 60 cycles was only 0.0165.
Dielectric constant at 60 cycles
was 5.9-1000 KC 5.4.

Makers of electrical and radio apparatus destined for war service are finding in LAVITE
the precise qualities called for in their
specifications .
.
high compressive and
dielectric strength, low moisture absorption
and resistance to rot fumes, acids, and high
heat. The exceedingly low loss -factor of
LAVITE plus its excellent workability
makes it ideal for all high frequency applications.
We will gladly supply samples for testing.

D. M. STEWARD MFG. COMPANY
*.fain Office & Works; Chattanooga, Teen.
Needham. Mass. Chicago Los Angeles

New York

WANTED
New Ideas

*

New Products

Relating to
Chemical, Physical, and
Engineering Laboratory
Instruments, and
Materials Testing Equipment

*

BRING or send us your idea or new
product. even though partially or
completely developed,
indicat;ng its
scope of use,
design features, advantages. and potential market.
We
will promptly and confidentially consider
the possibilities of its development,
manufacture and marketing.
Since we are on the approved list
for internal security, we are qualified
to handle secret, confidential, or restricted work.
25 years of successful experience in
the design and manufacture of scientific
instruments; modern production facilities; experienced engineering and design staff; skilled craftsmen.

AMERICAN INSTRUMENT CO.
8030 Georgia Avenue

Silver Spring, Maryland
April 1944
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"Landing According to Plan"
In the Pack Set, as in many other audio comand the execution ... of
munication instruments, Transformers by Rola
landing operations Communications are
are living up to a reputation gained through
forein
the
playing a vital part. That's why
25 years of leadership in Sound Reproducfront of every landing party there usually is
tion.. That, no doubt, is the reason why so
to be seen the man with the Pack Set strapped
many of the largest producers of communicato his back. Light and compact, yet powerful
tion equipment are looking to Rola for Trans and sturdy, this adaptation of the walkieformers, Headsets, Coils and other Electronic
by
talkie provides the instant communication
Parts . .. why orhers are saying, "Let's discuss
which our intricate military operations are
our problem with Rola".
and carried out.
planned
THE ROLA COMPANY, INC., 2530 SUPERIOR AVENUE, CLEVELAND 14, OHIO

IN the planning ...

...

Let's do more

MAKERS
ELECTRONICS
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-
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FINEST

IN

SOUND

in

forty-four!
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Microhmmeter

We Are Pleased to Announce that

GENERAL

TYPE G-710 MICROHMMETER is
improved a -c bridge for use in

ELECTRIC

SUPPLY CORPORATION
has been appointed National Distributor for "Striatube" and "Pliatube" Tubing
in order to make available to our customers the nation wide facilities and services of this well known electrical supply organization.

an
re-

cording or controlling apparatus
such as temperature, moisture and
pressure control. It will measure
from 0.001 ohm to 1 megohm. The
readings are taken from a decade.
A meter is used as á null indicator.
On all ranges the instrument re-

"STRIATUBE" and "PLIATUBE"
TRANSPARENT TUBING
base, these two transparent plastic tubings
permit visual inspection of electrical conductors, guarding against installation of faulty wiring. At the same
time in "Striatube", with its inlay extrusion of color
stripes, the additional advantage of easy identification
is provided. Either opaque or transparent tubing can
be furnished with one or more contrasting color stripes.
Both "Striatube" and "Pliatube" have excellent insulating properties and are highly resistant to acids, alkalies, oils and greases. Available in formulations that
remain flexible down as low as minus 60° F.
Of Vinyl

Write for Technical Data and Price List.

PRODUCTS CORPORATION
6924 Carnegie Ave.

Cleveland

3,

Ohio

"Less than 5° variation in a 24
hr. test of our Sta -Warm tank!"

HERE'S

V NIF°RM
HEAT
FOR COMPOUNDS
USED

IN HIGH SPEED
PRODUCTION

If you heat wax, pitch,
resins, chemicals
.
do
you realize how much maintenance of correct, uniform
temperature can help you hold production at high levels?
Under factory conditions, Sta -Warm heaters now in use are holding
to temperatures within plus br. minus two degrees. That's well inside
of practical high speed working limits.
The reason Sta -Warm assures you of uniform heat required on many
clipping or spraying operations is found in the electrical circuits which
are wound completely around sides and bottom of each vessel. Sta -Warm
makes heat available where it is needed. Accurate thermostat control
does the rest, compensating for constant dipping of cold materials in
the solution and compensating for fresh compound being added to
replenish supply.
If you are open to a better solution of your compound heating
problems, let Sta -Warm engineering service help you. No obligation.
Write . . .

STA -WARM ELECTRIC CO.
1000

336

N. CHESTNUT ST.

quires a few tenths of a milliwatt
through the resistance being measured. Measuring voltage is 6G cps
a.c. Pure resistance may be read
directly in ohms. Impedances are
measured by comparison and
changes as low as 0.01 percent are
indicated.
A bulletin (No. 432) is available
from Tech Laboratories, 7 Lincoln
St., Jersey City 7, N. J.

RAVENNA, OHIO

Lightweight Power
Transmission Unit
A REMOTE CONTROL right angle
adapter is designed to provide a

connection for flexible shaft control where the space limitations do
not permit a direct conjunction
without bending the shaft in too
small a radius. The unit is sturdy
and light in weight (0.141 lbs) and
may be used in applications where
the power transmission must of
necessity be at a small radius. The
size of the adapter is 2 x 1$ x
inches. The gear ratio is 1 to 1.
The maximum torque load is 25
inch pounds. The connections are
x 24NF3 threads.
F. W. Stewart Mfg. Corp., 4311
Ravenswood Ave., Chicago, Ill.

Beryllium Copper Wire
SILVER COATED BERYLLIUM copper
wire is available in sizes 0.064 to
0.007 inches. It is trade -marked
"Silvercote" and has a guaranteed
minimum tensile strength of 185,000 pounds after hardening.
Little Falls Alloys, Inc., 189 Caldwell Ave., Paterson, N. J.
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VIBRATION in this Heavy Engine Foundation
Located and Analyzed with General Radio Vibration Meters
sufficiently serious to cause
in this sugar-cane grinding tandem in the Florida Everglades was
upon the speed of one
depended
vibration
the
of
uneven settling of the heavy concrete foundation. The magnitude
increased.
speed
as
the
increasing
the
tandem,
of the three Corliss engines driving
Meter and Analyzer showed that the frequency of
MEASUREMENTS with the General Radio Vibration
-mesh frequency of the main pinion on the engine.
single
the
to
corresponded
the main component of the vibration
operating speeds, showed a pronounced resonance
of
A speed-vibration characteristic, taken over the complete range
the concrete foundation was in resonance at
that
fact
the
confirmed
peak at 68 rpm. near top speed. Calculations
the gear mesh frequency corresponding to this speed.
its nature and source were completely known. The cause
ELIMINATION of the vibration was simple, onceresulting
in worn gear teeth.
was found to be poor gear alignment,
when you know the answer.
Most vibration problems encountered in industry are simple
to get that answer for
designed
are
instruments
-measuring
and
vibration
noise
General Radio
described in "THE
completely
are
operation
and
theory
Their
you quickly and accurately.
869.
No.
Bulletin
for
Ask
NOISE PRIMER." Write for your copy today.
projects,
Because all of our facilities are devoted to warwar
work.
this equipment is at present available only for

VIBRATION

-
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GENERAL RADIO COMPANY
April 1944

Cambridge 39, Massachusetts
NEW

YORK

CHICAGO

LOS

ANGELES

337

P7acictGt4 0i;

Regulated Power Supply

"MERIT"

MODEL 44 REGULATED power supply is intended to be used as a laboratory instrument, or wherever a
source of voltage of a variable nature is desired. It has good regulation with change in load current
or line voltage. It can be used for
either bias, filament or plate supply voltage. Output voltages of
from 300 volts down to 0 in three
ranges may be obtained. Rated
d -c output current is rated 100 milliamps on all ranges. Maximum
power consumption is 200 watts ;
voltage controls are of single knob
adjustment and range-changing
switch; hum content is 12 millivolts,
rms, maximum. The unit uses 11
tubes.
Radio-Television Institute, Inc.,
480 Lexington Ave., New York 17,

7úze Zaceici P44t4
... PARTS manufactured exactly to the most precise

specifications.
Long manufacturers of component radio parts, MERIT
entered the war program as
a complete, co-ordinated
manufacturing unit of skilled
radio engineers, experienced

precision workmen and

skilled operators with the
most modern equipment.
MERIT quickly established
its ability to understand
difficult requirements, quote
intelligently and produce in
quantity to the most exacting specifications.

Transformers-Coils-Re-

actors-Electrical Windings
of All Types for the Radio
and Radar Trade and other
Electronic Applications.

N. Y.

T

Aircraft Receiver

Since 1924

MERIT COIL & TRANSFORMER CORP.
311 North Desplaines
St.

CHICAGO 6, ILL.

MEASUREM.ENTS AROUND THE WORL

/

THIS COMPACT AIRCRAFT receiver,
designated as Model AR -10-A,
weighs 24 lbs and is designed to replace five or six receivers which are
used in a plane as it is an all-purpose, all -frequency receiver.
It
has a beacon band coverage from
195 to 425 kc with spot tuning on
278 and 271 or any other two specific frequencies. Communications
band coverage is from 2500 to 4500
kc and from 4500 to 8000 kc with
pre -tuned circuits for twelve crys-

WORD
BY THE

0.25 -INCH,

DESIGNATED

O
iiAB
1

FINE
A PRETTY INDIA
IN
CONSIDERED
IS
MERSUREMENT
DEGREE

OF

in fact,

wherever

delicate

in Radio
are vital
will find
precise measurements
(here you
devices,
Eledronlc
1

-but

in America

_

and

and

w

Equipment,
Monarch
E51tNG-CALIBRATING
has made
MEASURING-t moneer that
performing in a
led for

Universally

dependoble

acceP
performance

Our Post -War
Advanced

Plans are we

(

MONARCH MFG. CO.
2014
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N.

Major Ave.

Chicago, III.

tal controlled frequencies anywhere
in the 2500 to 10,000 kc band.
There are two r -f channels, one for
frequencies from 4.5 to 10 Mc for
the day channel and one for 2.5 to
4.5 Mc for night channel. Image
attenuation is greater than 65 db.
An input of two microvolts modulated 30 percent at 400 cycles produces an output of 50 milliwatts at
a signal to noise ratio of 6 db.
Harvey -Wells Communications,
Inc., Southbridge, Mass.
April

1944
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SPRING GRADE WIRE is Now
the First Step in Micro -Processing
Better Coil Springs at No Added Cost
Micro -processing essentially is a specialized production
technique by which the inherent electrical and mechanical
properties of beryllium copper are controlled to produce maximum performance
in coil springs.

Years of laboratory research and design experience by Instrument Specialties Company
has indicated that the ultimate in spring
performance could not be reached until a
beryllium copper wire of guaranteed "spring
grade" were available. Now, an adequate
supply of this premium quality beryllium
copper wire is an accomplished fact as the
data to the left signifies. Silvercote Spring Grade beryllium copper wire is being used
100% by Instrument Specialties for coil
springs of all types. As a result, Micro processing can do even a better job than
ever before at no added cost to you.

-

By using this special wire with guaranteed
premium spring qualities, it naturally fol-

Meets higher specifications than established ASTM Standards
"Silvercote" Spring -Grade Wire used in Micro -processed Springs
has these guaranteed properties: Guaranteed minimum tensile
strength, 190,000 lbs. per sq. in. after hardening. High uniformity
in temper. Accurately controlled conductivity.

lows that peak spring performance is
achieved in the micro -processing.

Every Micro-Processed Coil
Spring Benefits

Plain or "fancy" springs benefit by the addition of SpringGrade Beryllium Copper wire to the other values of
Micro -processing higher safe working stresses, less loss
of tension, higher proportional limit, maximum conductivity, higher safe operating temperature, lower electrical
loss, freedom from set or drift, and closer tolerances.

-

It would pay you to evaluate Micro -processed beryllium
copper springs for your own use. Instrument Specialties
Company produces coil springs which out -perform in
service because every step in their production is controlled beginning with Spring-Grade wire.

-

I -S Brush Spring Data Sheet

-

The quicker easier way to put Micro -processing
to work
fill out the I -S Data Sheet and
we'll do the rest. Write for data sheets today,
or send your specifications and inquiries.
Remember Micro -processed brush springs are
easier to assemble, add life to brushes and
give maximum performance in service.

ELECTRONICS

-
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INSTRUMENT SPECIALTIES CO., INC.
258 BERGEN BOULEVARD, LITTLE FALLS, NEW JERSEY

FIELD ENGINEERING

OFFICES

:

BOSTON

CHICAGO

CLEVELAND

-

PHILADELPHIA

NEW YORK
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HOTOFF

Industrial X-ray
Film Illuminator

THE

VIfiRE"

PRODUCTION STRIPPING

Item- IDEAL

"Hot. Blade"
WIRE STRIPPER
Quickly strips cotton, silk, or
rubber from fine stranded or
solid wires. Insulation is burned
(not cut) from wire by two electrically heated blades. No cutting or nicking of wire.

IDEAL Electric

THE manufacturer,
this new illuminator (for viewing
industrial x-ray films) provides
four times more illumination than
previously available. It has a fingertip adjustment which attains
brightness for films of different
density, or for different parts of

the same film. The photoflood lamps
of the machine are designed with a
fan -type cooling system to avoid
cracking, curling or damaging the
film from heat. A foot -switch controls the lamps. Another feature
is a spotlight which measures 3
inches in diameter. The glass front
of the spot is water-cooled with the
light from the lamp passing
through four inches of water.
Kelley-Koett Mfg. Co., Covington, Ky.

VACCUM-TUBE

VOLTMETER, Model
VM-27E, features a high frequency
probe which permits close connection to be made to the circuit under test at high frequencies. It is

steel, iron and their alloys.
etching heats.
Most complete line
on the Market

IDEAL
IDEAL

G2,

COMMUTATOR

1631 Park Ave.

DRESSER

CO

Sycamore, III.

Sales Offices in all Principal Cities
In Canada: IRVING SMITH, LTD., Montreal, Quebec

340

in maintaining communications

that are
vital to Victory.
When this is over, Premax will have
an outstanding line of antennas for
commercial installations.

!

r`eas1(7x /

roCIucTs

Division Chisholm -Ryder, Co., Inc.
4402

Highland Ave., Niagara

Falls,

N. Y.

BARRIER STRIPS
SOLVE MOST TERMINAL
PROBLEMS

simple to operate. Voltages which
can be measured range from 0.1 to
100 volts at d.c., and a -c and r -f
frequencies to over 100 Mc.
Alfred W. Barber Labs., 34-02
Francis Lewis Blvd., Flushing, N.
Y.

4

DETAILS ON REQUEST

Where action is the hardest ,
where the PTs and the Fleets move in,
Premax Antennas are doing their job

JONES

Permanently

IDEAL ELECTRIC ETCHER
All purpose. Permanently
marks all smooth surfaced

Premax Antennas
Go Into Battle

Tube Voltmeter

MARKING TOOLS
mark small
parts and finished products. Prevent
mistakes and
errors. Used
like a pencil.
Makes 7200
strokes a minute. Available
with diamond point for extra
hard surfaces.

REMAI(

ACCORDING TO

Portable Transformer
AN EMERGENCY, portable, 110 -volt

current source, 1 kva air-cooled
unit (supplied for either 440 -volt
primary and arranged with dual
fused secondaries of 110 volts each)
is availabe from The Acme Electric
&

Mfg. Co., Cuba, N. Y.

A compact, sturdy terminal strip with
Bakelite Barriers that provide maximum metal to metal spacing end prevent direct shorts from frayed wires

at terminals.

6 SIZES
cover every requirement.
From Y4"
wide and 13/32" high with 5-40 screws
to 21/2" wide and 11/8" high with

/4"-28

screws.

Jones Barrier Strips will improve as
well as simplify your electrical infra -

connecting problems. Write
for catalog and prices.

HOWARD

B.

JONES

2460 West George

CHICAGO

Street
ILLINOIS

18
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Precision have been specialists in the small

seamless tubing field, from

1/2"

with whatever wall thickness

is

O.D. on down to 0.010" O.D.

required, holding to unusual

close tolerances. When accuracy and uniformity is the first

consideration, we can help you.
We manufacture accurately drawn seamless aluminum,
brass, copper and nickel tubing to exact specifications. We

also fabricate and form nickel tubing electrode piece parts

and various shapes of non-ferrous tubing.

PRECISION
Your inquiries for round
ing in nit forms are soliriled.

acadl4

PRECISION

elkto%s"

TUBE

CO.

SHIELDED WIRE
SPECIALISTS IN ACCURATELY DRAWN TUBING AND METAL

Factory: 3824-26-28 TERRACE STREET
BRANCHES IN ALL PRINCIPAL CITIES

ELECTRON ICS

-
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PHILADELPHIA, PA.

SALES DEPT. 215-05 27TH AVE. BAYSIDE, L. I., N. Y.
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Fixed Interval and
Repeat Cycle Timers

exlccA NEW SERIES OF

NEON PILOT
(INCORPORATING G

E. OR

Läúß

WESTINGHOUSE NEON LAMPS)

ASSEMBLIES
COMPLETE WITH

ST or DT precision snap switches
are used, and are rated ten amps,

LAMPS
We can supply any

110 volt, a.c.

G.E. or Westinghouse

the required Pilot

Haydon Mfg. Co., Box 52, Forestville, Conn.

Assembly, onus saving time in your production schedule ..
Write for samples.

Cable Clamp

Lamp together with

.

A

We manufccture a complete line of Pilot
Light Assemblies for every possible use in
Aircraft, Msrine, Radio, Electronic and
Electrical cpparatus. Send sketch for
prompt estimates and suggestions.

SIGNAL

5800 CONTINUOUS running
repeat cycle timers are available for
either a -c or d -c operation, and with
from 1 to 8 switches. Motor speeds
depend upon the timing cycle desired. The manufacturer can adjust
these timers to 1 revolution per six
months if such timing is desired.
SERIES

Illustrated: (A) Neon
Pilot Light with full view plastic head. (B)
Neon Pilot Light with
dome lens. Lamps removable from front
of panel.

INDIeTe

894 BROADWAY.... NEW YORK 3, N.

MODEL O-T CABLE CLAMP

is for the
use of radio, aircraft and electrical
manufacturers. It is a compression type tool with all parts
mounted or ringed on the cable
axis to facilitate assembly time.
All parts are locked by a simple

Y.

Telephone: ALgonquin 4-4770

CARTER

SOLVES

Y0UR2,,s2.PROBLEMs
push -together and turning motion
which results in a finished unit that
is twist -proof, rupture -proof and
water-proof. It is available in any
size and shape and can be adapted
to various types of jobs.
Oxford-Tartak Radio Corp., 3911
S. Michigan Ave., Chicago 15, Ill.

Magnet Wire

Insulation Tester
THIS

tor

many years, Carter Dynamotors have been a familiar part of the
¡specifications of leading Communication Equipment Manufacturers,
Police Departments, Government Agencies, etc. May we suggest you
submit your Dynamotor requirements too, and see for yourself the
reason for this recognized preference.
The latest catalog of Carter Dynamoters, Converters, Permanent Magnet Generators
and Dynamotors, and special rotary equipment will be sent upon request.

1606

342

Milwaukee Are.

Carter,

a

well known name in radio for over twenty years.

Cable: Genemofor

REPEATED -SCRAPE
abrasion
tester is a device for comparing the
toughness of insulation on film coated magnet wires. The equipment is particularly useful on
wires which range in size from No.

10

to No. 30 (0.010 to 0.102 inch) .

It is portable and is easily operated,
and consists essentially of an anvil,
a clamp for holding the sample of
wire, and a scraper head which is
drawn back and forth over the film
April 1944- ELECTRONICS

Adlake P%.ye4pe Mercury Relays

Automatic power control can be no more dependable
than its relays. That is why the plunger -type mercury
relay is replacing other types. It is the most dependable
relay thus far developed for many types of service, because dirt, dust, moisture, temperature changes, humidity
etc. can not affect its hermetically sealed contacts.
ADLAKE Plunger -type Mercury Relays are available
for A. C. up to
for either quick or time delay action
440 volts ... for D. C. up to 115 volts (and higher, with
and contact capacity from a fracoutside resistors)
tion of an ampere to 100 "amperes. All operate on the
same basic principle. All are armored against outside
impact. All have hermetically sealed mercury to mercury
contacts which are positive, chatterless, noiseless and artless.
For complete data, request bulletin.

...

...

"Back the Attack-Buy Bonds"
S

I

M P L

E,

UNFAILING,

PO

Adlake Relay No. 1040-(for A.C.)
5W' high, 2W' wide, 2%" projection.
For panel mounting. Contact normally
open or closed. Quick or Jime delay action.
Contact protected by metal armor.

SITIVE

ACTION

Radio transmission
Electric time controls
Photo -electric apparatus
Heating and ventilating

a

De-energized

Plunger P is floating in mercury
M. Space indicated by S is filled
with inert gas.

The above and accompanying
sketches are not mechanical drawings. They show how Adlake Relays
work, not construction detail.

TOE

Energized
Coil C hulls plunger P down into
mercury M. Mercury thus displaced enters thimble T through
orifice O. Inert gas in thimble
bas not yet escaped through ceramic plug CP, thus
effecting time delay.

Avuis

ESTABLISHED IN 1857

MANUFACTURERS OF ADLAKE HERMETICALLY
ELECTRONICS

-

April
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IN THESE

AND OTHER APPLICATIONS

`

Energized

Mercury now fills thimble T, is
completely leveled off and mercury to mercury contact established between electrodes E ande
EE. Degree of porosity of plug
CP determines length of time delay-and accurately.

TRADE MAR

controls
Production line time
controls
Remote and automatic
controls
Air conditioning controls
Signals and indicators
Refrigeration controls
Voltage regulators
Burglar alarms
Electric call systems
Across the line motor
start switches
Motor reversing switches
Sign flashers
Animated displays
Telephone circuits
Mill and factory service
Navigation buoy flasher
light controls
Dry cleaning equipment
Surgical lighting controls
Electrolysis prevention
X-ray control

&1TESTLAkE

OIIPIt.1YY

ELKHART, INDIANA

NEW YORK

SEALED MERCURY

RELAYS FOR TIMING, LOAD, AND

CHICAGO
CONTROL CIRCUITS
343

surface by a motor -driven eccentric
mechanism. Each revolution (considered one scrape) requires one

NUMBERALL

second.

A steel sewing needle is
used as the abrading device. A set
of weights provide the necessary
pressure for conducting the tests.
The tester is illustrated and described in Bulletin GEA -4166 and
is available from General Electric
Co., Schenectady, N. Y.

NUMBERING and
LETTERING PRESS

Rayon Coil Winding-Tape
KAPPA CELLULOSE ACETATE

rayon

coil winding tape is designed to

LI KE
WALDEN
WORCESTER

T0 01S

[s.
7

AsVourdobber

provide approximately 52 percent
increased tensile strength. The
tapes are available in standard
widths from to 14 inches and in
consistent 3, 5, 7 and 10 mil thicknesses. The manufacturer states
the average breaking load of 10 mil samples (1 inch wide) recently
tested by an independent laboratory was 71.2 lbs. The strength will
increase or decrease proportionately for other widths. Other advantages of the tapes are uniform
impregnation with smooth, completely sealed surface free from
pinholes; less varnish is needed;
longer insulation life; higher dielectric breakdown ; and non -corrosive characteristics.
William E. Wright & Sons Co.,
Industrial Div., West Warren,

Quickly stamps serial numbers
and other details on name
plates, names and numbers on
tags, etc. Can also be furnished for HOT stamping.

Write for catalog.

NUMBERALL
STAMP & TOOL CO.
Huguenot Park

ARGON
NEON

Stolen leans', N.

Y.

HELIUM

KRYPTON

XENON

MIXTURFS

Mass.

e
Itkr;#;
.

Hot Wax Dip Tanks

RARE GASES
MIXTURES

TWO

STEVENS WALDEN, INC.
45

SHREWSBURY STREET
WORCESTER, MASSACHIUSE7ITS
344

NEW ELECTRICALLY heated,
portable, hot wax dip tanks which
meet Army -Navy specifications for
packaging for overseas shipments
are available. The first of these is
called Twin Waxmaster which is
used for wax dipping or for heating wax for spray lines. It has two
hot wax dip compartments (insulated) in one tank. Thermostats
provide positive temperature control from 100 to 550 degrees F. The
second tank is called Waxmaster
Senior because it is a larger adaptation of the model just described.
It measures 25 x 25 x 9i inches and
will heat and melt up to 24 lbs. of
solid wax in 50 minutes without
discoloration or scorching.
Aeroil Burner Co., Inc., West
New York, N. J.

..

.

...

Spectroscopically Pure
Easily removed from bulb

without contamination

-

Scientific uses for Linde rare gases include

1. The study of electrical discharges.

2. Work with rectifying and stroboscopic
devices.

3. Metallurgical research.
4. Work with inert atmospheres, where heat
conduction must be increased or decreased.
Many standard mixtures are available.
Special mixtures for experimental purposes
can be supplied upon request.
The word "Linde"

is a

trade -mark of

THE LINDE AIR PRODUCTS COMPANY
Una of Union Carbide and Carbon Corporation
rr133 Offices in Prim Ipal Cities
In Canada: Oa-ninian Oxygen Con.poov, Ltd., Toronto
30 E. 42d St., New York

April 1944
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COLLECT

gtN
In Solid or Laminated Silver
The extremely delicate, supersensitive equipment used in modern warfare requires raw material that can contribute its share of high quality.
Collector Rings, such as used in Radar, signal
communication, auto-syn motor, searchlight and
other equipment, fall in this category. Today,
manufacturers rely on the improved performance
and longer life obtained from General Plate collector rings made from solid or laminated silver

in whose manufacture, electroplating has no part.
General Plate rings are true to dimension and
produced in a wide range of diameters, thicknesses and widths. Joints in the larger diameter
rings are silver soldered and hardly visible.
If your manufacturing of equipment calls for
collector rings, it will pay you to consult General
Plate. Our engineers will work with you on
your requirements.

,

General Plate Division
of Metals & Controls Corporation
Metals and Controls Còrporation Divisions manufacture the following products: Laminated & solid precious metals,
electrical contacts-Solid and rolled plated precious metals in all forms-Trufiex Thermostat Metals.

ATTLEBORO, MASSACHUSETTS
ELECTRONICS

-
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Iuterelectrode Capacity

NEW..
"ONE -INCH"

VARIABLE

DIMMING
UM,

{ROM

!ROW

PILOT LIGHT
ASSEMBLIES

PANEL

by

ROTATION OF MECHANICAL SNUB
CRAW/LIES INTENSITY

Of

LIGHT

DIALCO

Meter
THIS

DIRECT -READING

instrument

(Model 27) provides accurate measurement of vacuum tube interelectrode capacitances. It has a range
of from 0.001 to 100.0 mmfd, with
an accuracy of 5 percent or better
on all five steps. On the lowest
range, increments as low as 0.00001
mmfd may be used. Measurement
is made at radio frequency in a

crystal -controlled

circuit having

all voltages automatically regulated

To regulate the intensity of light,

this new Dialco unit has a superior
mechanical shutter built into the
knurled head. This Vari-Dim Jewel

for maximum operating stability.
Bulletin A-344 describing the
construction and use of this meter
is available from Technical Apparatus Co., 1171 Tremont St., Boston

Head assembly can also be readily
applied to any of the CS series of
Pilot Lights listed in our 24 -page
Catalogue No. 43. Write for a copy.

20, Mass.

Plus LAMPS...
n.
To help speed production, Dialco offers

%Pilot Lights completely assembled with
G.E. or Westinghouse Lamps-any type or

Fluxed Wire Solder

voltage. Samples submitted on request.

A NEW TYPE

DIAL LI5HT COEL..
900 BROADWAY

NEW YORK 3, N.

Y.

Telephone: ALgonquin 4-5180-1-2-3

OF FLUXED wire solder
(called Fluxrite) contains flux in
longitudinal grooves on the surface
rather than in the core. The flux
liquefies and flows onto the work
before the solder melts. It is always
visible to the user and can be
quickly checked to detect gaps or
voids. The solder is available in

the same diameters as regular
cored solder and comes in two compositions designated as Red Stripe
and Green Stripe. These color
designations are for easy identification.
National Lead Co., 111 Broadway, New York, N. Y.

WITH UNERRING ACCURACY

Today, as a result of American en
gineering skill ingeniously applying
amplification principles to highly
specialized instruments, thousands
of amplifiers by "Eastern" help to
guide our army and navy bombers
with unerring accuracy in success.

BACK THE ATTACK *
BUY WAR BONDS
346

Literature
fully completing their vital missions.
Our engineering staff invites your
inquiry-large and small production
runs, even single units, receive our
usual prompt attention. Write for

Bulletin 98.

EASTERN

AMPLIFIER CORP.
794

E.

140th St., New York 54, N.Y.

Controls. Bulletin 697 contains 8
pages of data on standard, midget,
sub -midget and elf radiohms, as
well as switch covers, shafts and
bushings that apply to this manufacturer's controls. Parts, detailed
engineering drawings, specifications and resistance curves are included. Centralab Div., of Globe Union Inc., 900 E. Keefe Ave., Milwaukee, Wis.
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The Kaar11-X receiver is installed
beneath the dash, and held se-

curely by bolts through firewall.

For simple servicing, such as the replacement of
tubes, the dust cover is removed by releasing two

convenient snap catches. Takes but a moment.

3

For complete servicing, the entire chassis can be

removed from the vehicle by releasing four snap
catches. All wiring is instantly accessible.

FOUR CATCHES EXPOSE ENTIRE
UNDERCHASSIS FOR SWIFT SERVICING
There is no "get out and get under"
when it comes to servicing or checking Kaar receivers...they can be lifted
out of a vehicle in a matter of seconds.
In fact, the speed with which they can
be serviced is one of their most popular features.
Another is the no - signal squelch
circuit which automatically silences
the receiver except when a call is actually being received. This is a blessing in military, civil, or private radiotelephone communication, where a
wavelength must be guarded and con-

tinual background noise jangles the
nerves.
The 11-X is operated by a control
unit which can be mounted on the
underlip of the dash. This unit contains a jewel light to indicate when
receiver is on, a squelch circuit switch,
and a combination volume control
and power switch.
The Kaar 11-X receiver is crystal
controlled, and may be tuned for any
frequency from 1600 to 2900 KC.*
(For frequencies between 30-40 MC.
specify the Kaar PRS -9X.)

*Special ranges to 7000KC available on special order.

ELECTRONICS

-

April 1944

KAAR

ENGINEERING CO.
PALO ALTO

CALIFORNIA
ENGINEER.

Manufacturers of high grade
mobile and central station
RADIOTELEPHONE EQUIPMENT

AND ACCESSORIES

Export Agents:

FRAZAR

&

HANSEN

301 Clay Street
San Francisco 11, California,U.S.A.
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Indent Type Electrical Connectors.
"Hydent" connectors are for use
in a wide variety of applications in
marine, aircraft, electronic and
electrical manufacturing industries

U

and Technical Bulletin No. 6050
gives detailed information about
them. Burndy Engineering Co.,
Inc., 107 Eastern Blvd., New York

PLATINUM
Wire

54, N. Y.

REGULATED
POWER SUPPLY

THIS power -supply unit is used in electronic research and development laboratories for amplifiers, television pulse
generators, constant -frequency oscillators, high-speed electronic counting
devices-wherever moderate amounts
of d -c power are required within the
voltage range of from 250 to 450 volts.
Designed in the famous G -E laboratories, this is only one of the new
General Electric line of ELECTRONIC
MEASURING INSTRUMENTS. A wide
choice of compact apparatus for service maintenance and research include:
G -E unimeters, capacitometers, audio
oscillators, wide band oscilloscopes,
square wave generators, signal generators, and other units for measuring
electronic circuits and checking component parts.
We invite.your

inquiry for
electronic
measuring equipment made Gto-E meet
your
specific requirements.
FREE

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

Please send, without obligation to
me, the General Electric Measuring Instrument Catalog, E-4 (loose-leaf), for
my information and files.
Name
Company
Address

ELECTRIC
i:7

C4A

Electronic Measuring Instruments
348

New House Organ. "Allied News"
is the name of a new house organ
which is published as a service to
engineers, technicians and users
of radio and electronic equipment.
The idea behind this publication
is to keep its readers posted on
new products, provide data on development in the electronic field,
and to survey topics of general interest. Allied Radio Corp., 833 W.
Jackson Blvd., Chicago 7, Ill.

Industrial X -Ray Units. Picker
industrial x-ray units are
available in jib crane, mobile and
dolly types and are completely illustrated and described in Bulletin 1144. Picker X -Ray Corp., 300
Fourth Ave., New York, N. Y.
250 -kv

Capacitors. Various Army-Navy
type bathtub capacitors; oil-filled
oil -impregnated can type capacitors; and various mica capacitors
are available for immediate deliveries and are listed in a 4 -page
folder (Form XI) available from
Sprague Products Co., North Adams, Mass.

CATALOG

GENERAL

Glass -Bonded Mica Insulation. An
attractive brochure called "Mykroy" (the name of glass -bonded
mica insulation) gives all the pertinent data and contains many illustrations of this electrical insulation, which is available in
ample quantities and can be supplied in various forms. A free
sample of insulation is contained
in an envelope in the back of the
brochure. This envelope is provided as a handy file in which material may be kept for reference.
Electronic Mechanics, 'Inc., Clifton, N. J.

Electronic Tubes. Catalog No. RS
gives complete information and
technical data on phototubes, rectifier tubes, and grid control tubes
(Thyratrons) available from The
Continental Electric Co., Geneva,
Ill.

&

Ribbon

SILVER
Sheet, Wire, Brazing Alloys

R/ V

S

THE AMERICAN PLATINUM

WORKS

Refiners & Manufacturers
N.J.R.R. Ave. at Oliver Street
Newark 5, N. J.

Dalis

is supplying radio
and electronic materials to

many branches of the
armed forces, war plants,
sub -contractors, labora-

tories, training schools, etc.
Ample stocks on hand provide prompt shipment on
many items. And if required
items are not in stock, Dabs
go-gets 'em for you in shortest possible time.
Try Dalis
write,
wire or 'phone
.

-

..

H. L. DALIS, Inc.
Distributors of
RADIO 6 ELECTRONIC SUPPLIE
17

Union Square

New York, If. Y.

Phones: ALgonquin 441124-4-4S.7

SERVICE
April 1944
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STRAND

MALLORY
Is Setting New Records of Dependability aniti Efficiency
input and/or output voltages, including independent bias supplies and AC or DC filament power
in addition to plate and screen potential.
With these and other Mallory improvements, the
Vibrapack carries tremendous implications for
new-born products of today and tomorrow. If you
are looking for a method of obtaining high voltage
DC current from a low voltage source, we shall
be glad to send you further information.

Modern war, with its rigorous demands on communications equipment, requires vibrator power
supplies that can operate under great extremes of
heat, cold and humidity , and are able to withstand terrific jolts and jars.
The Vibrapack meets these conditions unfailingly in its use with our armed forces. Military
restrictions prevent our showing the latest Vibra pack units, but here are some of their features:

J

*Vibrapack is the registered trademark
P.R. Mallory & Co., lac., for vibrator poorer supplies.

Hermetically -sealed vibrators and other components ... rigid anchorage of parts to withstand
abnormal vibration ... special mechanical designs
and mountings, including duplicate mountings for
replacement of other equipment ... wide band and
mint p l e
special band RF "hash" filtering

...

P. R.

MALLORY

i

& CO.,

E-

O

^ f'

MALLORY & CO..Inc.

MALLORY VIBRATORS

SAND VIBRATOR
ELECTRON ICS

-

April
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extremes of atmospheric pressure and moisture -laden air, Mallory hermetically -sealed
vibrators operate under ideal conditions
for economy and long life.

Your Beat Buy,
Today and Every Pay Day:
Government War Bonds

-

P.R.

Fully- protected against corrosive fumes,

Inc., INDIANAPOLIS 6, INDIANA

O

-

Hermetically- Sealed
MALLORY Vibrators

POWER SUPPLIES
?4'

Radio Components. A new and
comprehensive 46 -page catalog contains detailed information, dimensions, specifications, blue prints
and photographs of a complete line
of sockets, plugs, terminal strips,
switches, assemblies, and plastic
fabricated parts. A. W. Franklin
Mfg. Corp., 175 Varick St., New
York 14, N. Y.

Being
GROOMED

for a
New Role

Induction Heating for Steel Parts.
A 32 -page book entitled "The Tocco

*

The manufacturing today of many parts
and products for electronic equipment used in America's
great military machine is grooming The Asiatic Corporation for an important role on the electronic peacetime
stage being set for tomorrow. On many fighting fronts
and in many wartime industries, Astatic's Microphones,
Pickups, Cartridges, Radio Co-axial Cable Connectors

and certain electronic unmentionables are now aiding
materially in the prosecution of the war.

THE

ASIATIC

CORPORATION

YOUNGSTOWN,

OHIO

mit

Process" describes the application
of this process in induction heating
of carbon steel. Chapters in the
book cover The Underlying Principle; Metallurgy of the Induction

Principle; Carbide Solution; a
table of Hardness Tests; Super hardness ; Equipment (a 15 -kw induction heating machine is described in this issue of ELECTRONICS
in the "New Products" column) ;
Surface Hardening; Heat Treating; Normalizing and Annealing;
Brazing and Soldering; and Heating for Forging and Forming. The
author of the book is the research
and development engineer (Dr. H.
B. Osborn, Jr.) of Tocco Division,
The Ohio Crankshaft Co., Cleveland 1, Ohio.
.

Radio Frequency Lacquer. The
name of this lacquer is Q -max,
A-27, and its electrical and physical properties are given in a 24 page booklet called "Q -max." Also
illustrated graphically, for a wide
frequency range, are the dielectric
constant, power factor and loss factor. Data are included for dielectric strength, density, drying time,
adhesion and other characteristics.
Communication Products Co., 744
Broad St., Newark, N. J.

FOR EVERY RADIO
ELECTRICAL AND

ELECTRONIC USE
The importance of

MICA

for National Defense
Mica spark plugs are a vital
part of our high-speed Dive -

Bombers. NO OTHER MATERIAL could stand the
terrific changes in temperature encountered at high altitudes!

FORD RADIO & MICA CORP.
Joseph J. Long, President

538 63rd Street
Established 1917
35G

Brooklyn, N. Y.
Telephone: Windsor 9-8300

Structure Manual of Prefabri-

cated Steel. To aid engineers now
engaged in post-war planning,
there is available a 40 -page book
"Lindsay Structure Manual" which
describes this strong, light -steel,
prefabricated construction that can
be assembled with simple wrenches
and which may be used for cabinets
and enclosures on various types of
electronic equipment, as well as in
other industrial and marine applications. Lindsay and Lindsay, 222
W. Adams St., Chicago, Ill., or 60
East 42nd St., New York 17, N. Y.
April

1944
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TEAM BEHIND THE BOMBER TEAM
Just as seven men fight as a team in a bomber,
seven girls work as a team at a Sylvania Radio Tube
assembly bench.

Sylvania assembly teams compete with each other.
But the champion in accuracy always takes precedence over the champion in speed.

Thousands of fine precision radio tube parts are
assembled into a finished product that must pass
rigorous tests for ruggedness and sensitivity.

This teamwork is just another example of how
Sylvania maintains radio tube production at the
highest standard of quality anywhere known.

This is work that calls for the feminine touch, patience and sense of detail. Each girl "plays the
position" on the team best suited to her ability.

You can sell Sylvania Radio Tubes with complete
confidence.

Quality That Serves the War Shall Serve the Peace

RADIO

DIVISION

EMPORIUM, PENNSYLVANIA

SYLVANIA
ELECTRIC
RADIO TUBES,

CATHODE

DESCENT LAMPS,

ELECTRONICS -April
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PRODUCTS

RAY TUBES, ELECTRONIC

FLUORESCENT LAMPS,

FIXTURES

INC.

DEVICES,

INCAN.

AND ACCESSORIES
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TECHNICAL
NOTES
E.rcerpts from New Home
Lessons Being Prepared
the Direction of the
Director of Engineering

2
O
O

Study

under
CREI
Texts

The Use of
Thévenin's Theorem
In Circuit Analysis

w
O

z
O

z
W

w

Many engineers have a reasonable
knowledge of Ohm's Law, a bowing
acquaintance with complex algebra
operators),

and a faint recollection o

transient analysis and circuit theorems.
In keeping with the purpose of the
series of little articles appearing in the
Institute's monthly magazine, the
CREI NEWS, we are publishing a
short article on the use of Thévenin's
theorem in circuit analysis. We think
it will interest the engineer because
it enables him to analyze complicated
circuits in terms of simpler, more fundamental ones, and obtain answers
with a minimum of mathematical analysis. The increased use of Thévenin's

theorem is evident from a comparison
of radio text books of a few years ago,
and those being currently published.
We hope to continue the discussion
of the use of circuit theorems in future issues of the CREI NEWS, and
also to take up topics, such as active
perameters, that are seldom more than
mentioned in radio texts.
Your comments and suggestions will
he very welcome. This implies that
you are reading the articles as they
appear in the CREI NEWS. If not,
all you have to do is to write to us
in order to be placed on our mailing
list. We shall be glad to send you
the article on "Thévenin's Theorem"
in the March issue of the CREI
NEWS without cost, and without your
incurring any obligation whatsoever.

* * *
The subject of "Thévenin's
Theorem" is but one of many
that are being constantly revised and added to CREI lessons by A. Preisman, Director
of Engineering Texts, under
the personal supervision of
CREI President, E. H. Rietzke.
CREI home study courses are
of college calibre for the professional engineer and technician who

recognizes CREI
training as a proven program
for personal advancement in
the field of Radio -Electronics.
Complete details of the home
study courses sent on request.
.
. .
ask for 36 -page bo.ke.

CAPITOL RADIO
ENGINEERING

INSTITUTE

E. H. RIETZKE, President

Home Study Courses in Practical
Radio -Electronics Engineering for
Professional Self -Improvement
Dept. E-4, 3224-16th Street, N. W.
WASHINGTON 10. D. C.

- -

Contractors to the U.S.

Navy-U.S.

Coast Guard
Canadian Broadcasting
Producers of Well -trained
Corp.
Technical Radiomen for Industry.
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Photoelectric Colorimeters. A
folder on Lumetron photoelectric
colorimeters (Model 400-A and

This photo transmitted by

Model 400-G) describes and illus-

DELIVERS PICTURES & TEXT

designed for speed and accuracy in
colorimetric and turbidimetric analysis. Photovolt Corp., 95 Madison
Ave., New York 16, N. Y.

Signal Systems. "Cannon Signal
Systems" for the modern hospital
is the title of the new 16 -page catalog which describes and illustrates
nurses call and doctor's paging
systems, registers, time recorder,
special switches and light. According to the manufacturer the leading
feature of these systems is a new
single dial -control. The systems
may also be used in factories or
large offices where paging must be
done silently. Signal System Dept.,
Cannon Electric Development Co.,
3209 Humboldt St., Los Angeles 31,

RADIO OR WIRE

Finch Telecommunications, Inc., Passaic, N. J.
AS

*

*

NATIONALLY

ADVERTISED

For the present, Finch manufacturing facilities are being devoted to special radio apparatus

for..

*
*
*

SIGNAL CORPS
NAVY
ORDNANCE DEPT.

U. S.

Cal.

U. S.

U. S.

Inter-Communication Systems. Catalog 1944 describes and illustrates
many types of models of complete inter -communication systems
available in 10, 20, 30, 40, 50, 60,
80 and 100 stations. Talk -A -Phone
Mfg. Co., 1219 W. Van Buren St.,
Chicago, Ill.

facsimile

MC

trates these instruments which are

F. C. C.
F. B. I.

U. S. TREASURY DEPT.
and WAR MANUFACTURERS
FINCH TELECOMMUNICATIONS, Inc.
PASSAIC, N. J.

*

a;.:T`.á:älÁ$áw"rá,a.m. ;.ti,.

Guide for Settling Cancelled War
Contracts. This Guide tells how to
organize a claims division; how the
claims division can function efficiently; what forms to use; and
how to expedite the payment of
claims. It was written by J. J.
Carroll out of his experience in
supervising the settlement of
claims resulting from eighteen
million dollars worth of cancelled
contracts. The book is published
by Cope Inc., 3800 Chester Ave.,
Cleveland 14, Ohio, and is avail-

.

_

SCALES, GAUGES,
CALCULATORS,
CHARTS, DIALS, ETC.

.

able for $2.50.
Vacuum Tube Data. "Gammatron
Electronic Products" is the title of
bound data sheets which describe
Gammatron tubes. Heintz & Kauf.man Ltd., South San Francisco, Cal.
Radio and Electronic Equipment.
This new, 1944 catalog, No. 94, is
a catch-all of the latest supplies
available for radio and electronic
equipment. It contains 104 illustrated pages and gives information
on nearly 50,000 individual items.
Lafayette Radio Corp., 901 W. Jackson Blvd., Chicago 7, Ill.

Impervious to moisture, grease,
oils, acids, alkalis.
Printing guaranteed not to wash
or rub off.
Non -inflammable, non -corrosive
plastic.
Printed and laminated vinylite and
cellulose acetate.
SAML[i AND

[INTIMATES GLADLY SUPPLICO Os
.RI
. 1.

PiQUU«

THE HOPP PRESS, INC.
PRINTING

460

- FABRICATING -- FORMING

W. 34th STREET, N. Y. C.
CSTAO:ISNCJ 1091

April
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Typical Okonite Cables

for electronic uses

THE APPLICATION
Co -Axial Cables

Voltage Cables
High Frequency Cables

OF SYNTHETIC INSULATIONS TO
The success of Okonite cables designed
for today's electronic applications depends on work started over 10 years
ago by Okonite Research engineers
when they first commenced to use synthetics. Some types such as neoprene,
koroseal, vinylite, and thiokol were
soon found to have immediate applinations, although there seemed to be
no ready application for certain other
types which had unusual, distinctive

characteristics.

With the start of the war and the
rapid progress made in extending the
range of electronic equipment, cables
were demanded having insulations
with characteristics quite different
from those used for ordinary power.
applications. The early research only
then began to bear fruit and some of
these new synthetics provided the answers to other war -time problems. The
accompanying tabulation lists several
of the synthetics available for use on

' High

cables and indicates their possibilities. Some already are used daily in
our regular cable production. Others

are only awaiting a need as yet unidentified. Perhaps you have a problem we can solve with these or other
synthetics. Why not state your cable
needs and let Okonite engineers make
recommendations. We have both the
equipment and the "know how" that
can help provide a solution.

Typical Synthetic Materials with Promising Characteristics for Use on Electronic Wires and Cables
Name
BUTYL RUBBER

POLYBUTENE
POLYTHENE

KOROSEAL

VINYLITE
BUNA

S

BUNA N
NEOPRENE

THIOKOL

Coble

Dielectric
Constant

Power
Factor

Insulation

E

E

Use on

Chemical Type

Isobutytene-Diolefin
Copolymer
Isobutylene Polymer
Ethylene Polymer
Plasticized Vinyl
Chloride Polymer
Plasticized Vinyl Chloride
Vinyl Acetate Copolymer
Butadiene -Styrene
Copolymer
Butadiene -Acrylonitrile
Copolymer
Chloroprene Polymer
Organic Polysulfides

Insulation
Insulation
Insulation

E

Dielectric

Strength

Resistivity
E

F

Physical
Properties

Oil
Resistance

G

P

Resistance to
Ozone and

Sunlight
G

E

F

F

P

E

E

E

E

F

E

F

G

F

G

E

E

F

G

F

E

E

or Jacket

Insulation
or Jacket
Insulation
or Jacket
Jacket

P

P

Jacket
Jacket

P

F

G

F

P

G

G

F

G

G

P

P

F

E

E-Excellent, G-Good, F-Fair, P-Poor. Physical properties include tensile strength, elongation, modulus, toughness and abrasion resistance.

THE OKONITE COMPANY

3596

PASSAIC

psrs
SINCE

NEW JERSEY

7878

Power and Lighting in
Wires and Cables Insulated with Rubber, Varnished Cambric, Paper, Glass and Synthetics for Control, Communication,
the Electrical and Electronic Fields

ELECTRONICS

-
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ELECTRICITY
FOR ANY JOB -ANYWHERE
For a dependable source of electricity on projects remote
from commercial power, Onan Electric Plants are proven
leaders in the field. More than half of the Armed Forces'
total requirements for Power Plants are built by Onan.

Gasoline -driven
construction . .
gency service.

.
.

. Single -unit, compact design
. .
. Sturdy
Suitable for mobile, stationary or emer.

Over 65 models, ranging in sizes
350 to 35,000 watts. 50 to 800
cycles, 110 to 660 volts, A.C.-6 to 4000
volts, D.C.-Also dual A.C.-D.C. output types.
from

Descriptive literature sent promptly

on request.

D. W. ONAN & SONS
3250 ROYALSTON AVE.

MINNEAPOLIS,

MINN.

Awarded to each of the four

Onan Manufacturing Plants

Variable Capacitors. These capacitors are for radio and electronic heating uses. A 4 -page folder
(designated as Condenser Catalog
75-C) gives complete information
on this line of heavy-duty capacitors. Barker & Williamson, 235
Fairfield Ave., Upper Darby, Pa.
Radio, Electronic and Electrical
Parts. "Approved Precision Products" is the title given to the 1944
catalog which includes radio, electrical and electronic parts. Sizes,
dimensions and rated capacities,
together with list price are given.
P. R. Mallory & Co., Inc., 3029 E.
Washington St., Indianapolis 6,
Ind.
Cowl Fasteners. Engineering and
procurement data are contained in
Catalog AD -2 which is a new reprint of the manufacturers' catalog published in July 1942. It is
a 30 -page booklet, printed on white
coated paper, and contains all the
pertinent data one needs to know
about these fasteners. Aviation
Division, Shakeproof Inc., 2501 N.
Keeler Ave., Chicago, Ill.

Gage and Gage Instruments.
"Quality Control" is the name of a
new handbook on scientific inspection with DoAll gages and

HAIRSPRINGS

i.

FOR
Electrical Equipment
Aircraft Instruments
Speed Indicators
Accurate Gauges

Made from appropriate materials selected for electrical resistance, minimum
drift requirements, and endurance life.
Furnished with or without collets-and
with ends .bent as desired.

FN

DIVISION OF

BRISTOL

AN ROSS

El

SONS

ASSOCIATED SPRING CORPORATION

CONNECTICUT USA.

gage instruments. It contains 64
pages of descriptive literature and
illustrations.
The purpose of the handbook is to
give the reader a working knowledge of this phase of production.
Continental Machines Inc., 1301
Washington Avenue South, Minneapolis 4, Minn.
Die -Less Duplicating Catalog. This
catalog No. 44-6 is a newly revised and enlarged catalog containing descriptive data of Di Acro Products. It contains data
on two new machines recently
added to the manufacturer's line
of products-namely, the radius
brake and Bender No. 3. O'Neil Irwin Mfg. Co., Minneapolis 15,
Minn.

STERILAMPS, used to irradiate
newly hatched chicks, have reduced
mortality to less than one-third durnig the first 16 days of life. Chicks
given the treatment reached in five
weeks a weight previously attained
in eight.
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STANDARD

FREQUENCIES
IQ, 20, 40, 60,

80, 100, 120, .140, 160, 180, 190

Accuracy 10 parts in 1,000,000
Output: 30 volts at 500,000 ohms
Input: 105-125V, 50-60c., 40 watts
Weight. 50 pounds

Weg

Itere

This Multi -frequency generator furnishes the frequencies shown above at
the turn of a switch. All frequencies are
obtained from a temperature-compensated tuning fork and voltage -stabilized
circuit.
With this unit it is possible to calibrate
oscillators at many selected points without encountering complex oscilloscope
patterns. One of the uncertainties involved in development work on tuned

circuits, filters, reeds-and in time measurement can be minimized with the aid
of this instrument.
Developed primarily to check frequency
meters for precision war work, this
Multi -frequency generator possesses a
rugged durability and dependability in
service that will prove an extra value to
many laboratories.
Additional information available on request.

Manufacturer of
the

Watch

Master

American Time Products.
580 Fifth Avenue

and distributor of

INC.

New York

IJ,

V. Y.

Western Electric

Watch -rate Recorders
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Medical
Electronics
(Continued from page 101)

WHAT

'APER

for
HIGH TENSION
Wire Wrapping ?
-

There is no one paper to meet all specifications
characteristics must vary with the job. A recent
Central solved example was a request for a paper
similar to cloth for handwinding
it had to have
stretch so it would wrap tight and hug the wire;
strength and weather resistance; plus softness for

-

protection to the operator's hands.

We are experts in designing and building the
any requirement
write for Free Book on Electrical Papers.

-

right Electrical Paper for

LABORATORY

DESIGNED

FOR

ASSURED
DEPENDABILITY
AND EFFICIENCY.
Send For Free Book On "Electrical

Paper,'

CENTRAL PAPER COMPANY

INCORPORATED

2454 Lakeshore Drive, Muskegon, Michigan
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been married for years without
becoming pregnant, this procedure
was successful and they now have
healthy children.
The equipment used includes a
microvoltmeter such as is diagrammed in Fig. 1, associated with
a photoelectric recording galvanometer. Non -polarizable, reversible silver, silver -chloride electrodes
were used, immersed in a physiologic salt solution from which rubber tubes were connected to the
patient. The positive electrode,
terminating in a rubber diaphragm
packed with cotton saturated in
normal salt solution, was placed
over the cervix uteri (lower cylindrical portion of the uterus). The
ground electrode was led to a
sponge rubber disc strapped
ankle. The electrode technique is of
particular importance, and although
the method is simple, it is necessary to exercise care to avoid air
bubbles in the leads, and other conditions which might introduce
artefacts into the record. The shift
is not rapid, and devices with relatively slow time constants are quite

satisfactory.
The voltage difference between
the cervix and the ankle normally
appears from 5 to 25 millivolts,
with the cervix positive during the
menstrual period. A pronounced
negative shift of the cervix, which
may appear at any time during the
cycle, is believed to indicate the
time of ovulation. The data accumulated recently indicate that ovulation occurs at irregular intervals
throughout the cycle in the majority of women, and occasionally during the menstrual period. It is
important to obtain a statistically
valid quantity of evidence through
the use of this procedure in the
office practice of a large number
of physicians. It would be desirable if apparatus were made commercially available, and undoubtedly the market for such equipment
will grow as the techniques are increasingly simplified and the validity of the method is more widely
established.
(An article by Snodgrass, Rock
and Menkin appearing in the De-

Tomorrow?
Will free enterprise prevail?
Will there be religious tolerance or
intolerance?
Will racial prejudices grow or disappear?
Will labor-management bog down
before selfish -interest blocs?
win commerce and industry be restricted or expá)sded into a world
wide renaissance?

The answer is in what each of us
thinks and does. Do-nothing
wailers will be with us always,
but they are the small minority.
The pioneering spirit thát made
America the envy of the world
still runs strong in our veins. A
new industrial era is already well
under way in which thermoplastics is carving a leading place in
tomorrow's civilization.
"One ship sails east, and,, another
est

he selfsame winds

t#t blow;

isn't the gales, but the set of the

sails

That determine which u'w we go".

G

15
frpoza.iion

4632 West Huron St., Chicago 44, III.

..,....,n,..w..,,-.-..............-..,,
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ENGINEERS

PHYSICISTS
RADIO ENGINEERS

ELECTRONICS ENGINEERS

PHYSICISTS
A non-profit research laboratory engaged in urgent war
research must increase its
staff. MEN OR
WOMEN (COLLEGE GRADUATES), with experience in vacuum tube circuit design,
construction of aircraft radio

scientific

equipment and design of small
electro -mechanical devices are
needed.
Salaries range from $3,000 to
$8,000, depending upon experience, ability, education and
past earnings. Release statement and USES c o n s e n t
needed.
Apply by Mall

AIRBORNE
INSTRUMENTS
LABORATORY

COLUMBIA UNIVERSITY
DIVISION OF WAR RESEARCH

Box 231

Mineola, N. Y.

Apri!
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SELEn
RECTIFIERS

RipE,
COPPER -0816E,

TUDORUR1,

built to Specifications
Where other manufacturers

offer one or two of the three
standard types of low -voltage
rectifiers, General Electric is
alone in supplying all

three-

an important fact to remember

when next you need a rectifying

unit. The reason: The most efficient type in one application
may be least efficient on the very

next application. It is in determining which type to use in each

instance that

G.E.

can help you

most-having all three types

it

can give impartial engineering

advice on which one you should
use. Full details from Section
A445-119,

Tungar

&

Metallic Rec-

tifier Division, General Electric
Co., Bridgeport, Conn.

GENERAL

1

L.T he only manufacturer
types of Low

ELECTRONICS
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When only D. C. power is available,

ELECTRONIC DEVICES

requiring from 110 to 3250 volt-amperes A. C., can be operated
by a rugged Janette rotary converter. Many thousands of such
essential safety and other electronic devices, used on ships and
shore stations,

depend

upon Janette

Wh

converters for
ships, you
fers.

there are
find Janette

power.
will

X-RAYED ! 'ITO

cemoer 1943 issue of the American
Journal of Physiology, volume 140,
page 394, describes recently completed experiments indicating data
which refute previous evidence of
potential changes associated with
ovulation. The summary of these
investigations expresses a belief
that the previously observed
changes in potential believed to be
associated with ovulation may
merely indicate a period which is
favorable for successful fertilization. A further outcome of this
data shows a thermal correlation
with bioelectric currents where
the warmer region is positive with
respect to a cooler region, and this
in turn appears to be intimately
related to changes in pH (the negative logarithm of the concentration
of the hydrogen ion in gram atoms
per liter-a measure of acidity and
alkalinity). Other measurements
made during this investigation offered an interesting indication that
right and left handedness may be
correlated with the potential difference between the hands, the positive side indicating the handedness
of the person. The addition of this
paper to the literature is indicative
of the experimental status of most
electro-physiological investigations
and the need for an increasing ine

e

WELDING CONTROL

INSURINT

PERFECT JO

boxes in right
Note elimination of junction
by
engineered
and
angle bends, designed
gineeré
q
Andrew to meet exacting
this special application. bent, not spliced.
Inner conductor is
silver
Outer conductors mitered
solder
silvern
no
issu
soldered.
eliminatinger
cable,
into
penetration
and pressurizing
of short circuit. Sealing plating
pin
transmission lines before
possible corrosion.
in radio antenna
For your problems
The Andrew
Andrew.
equipment, consult
and enmanufacture
the
in
Co. is a pioneer
accessoand
gineering of coaxial cables
request. Write today.
ries. Free catalog on

X-raydanger

COAXIAL CABLES
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.Photo by
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1

Andrew right
X-ray illustrates
assembly,
angle coaxial cable
Beacon
part of a Fan Marker CAA
by
Transmitter made for
and
Farnsworth Television
lives
Radio Corporation. Pilots'
Aedrewits
depend

equipment.
coaxial
proud of the use of its
cable in this installation.
of

363 EAST 75TH
CHICAGO

19,

ST..

ILLINOIS

The circuit of an energy storage welding control, used for welding aluminum
aircraft sub-assemblies, is examined
by Edward Clayton Hartwig, U. of Missouri '43, and member of the Westinghouse graduate student course. Originated 50 years ago, the course helps
graduates bridge the gap between
academic preparation and actual production work
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STRATEGIC MATERIAL
BY USING

Put SPEER graphite anodes in transmitting and
rectifying tubes you make. They save strategic
materials. You also simplify production by
eliminating the need for expensive dies, and
tube shrinkage is less of a problem because
anode dimensions are constant and rigid.
Then too, it's important to bear in mind that:

SPEER
GRAPHITE ANODES

SPEER GRAPHITE ANODES
Increase allowable plate power dissipation.
Lower temperatures of associated tube parts.

Withstand severe overloads.
Defy warping.
Prevent hot spots or fused holes.
Minimize bulb darkening and insulator
leakage.

Improve degassing qualities.
Decrease gas troubles.
Enhance tube appearance.
Provide precise anode dimensions.

Produce uniform tube characteristics.
Retain original dimensions in service.

Maintain normal tube characteristics.
Leading manufacturers now produce
tubes with SPEER graphite anodes for all
transmitting and rectifying requirements.
Write for descriptive literature on SPEER
graphite anodes.

-1>

SPEER

CARBON COMPANY
ST. MARYS, PA.

CHICAGO
MILWAUKEE
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terest in this field by competent
research workers.)

PLATINUM

Electroencephalography

TRANSFORMERS
FOR VITAL INDUSTRIES

This Speedy Emergency Service Can Help You

Maintain Rush Production Schedules!

War industries have
many uses for Trans-

formers. Constant

voltage, power, variac,
output, input . every type
manufactured is in constant
demand by those responsible for meeting rush wartime schedules.
Keeping
ample stocks of all types of
Transformers, as well thousands of other items of radio
and electronic supplies, or
knowing how and where to
get them quickly, is a special
service we render to industry
everywhere. Call or write
W-J. Our skilled, long experienced technicians will be
quick to give you the cooperation and service you need.
.

s

GGC6

WALKER-JIMIESON, INC.

311 S.WESTERNAVE.,CHICAGO 12,111.

Phone CANaI 2525
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The electrical activity associated
with grey matter, commonly called
brain waves, is recorded on paper
or film according to a variety of
techniques, or observed visually on
oscilloscopes. The desirability of a
long base line on the oscilloscope
has led to the development of circuits for successive sweeps displaced vertically so that as many as
three screen width lines may be
effectively observed at once." Another development makes use of
electronic switching to superimpose
two or more channels simultaneously. (A further reference to the
use of this arrangement appears in
this text under the sub -heading
Electromyography.) A great deal
of material has been published
regarding the problems in amplifier design connected with the low
frequencies of brain waves.
The normal brain produces Alpha
(8-12 per second, 10 to 125 microvolts) and Beta (18-30 per second,
10 to 20 microvolts) wave patterns,
and also rambling, unorganized
waves at 2-7 per second, up to 50
microvolts. When the patient closes
his eyes and relaxes, the Alpha
waves become increasingly prominent, but a stimulus, such as light
or sound or the effect of doing sim-

arithmetic-voluntary concentration on a problem, may completely disrupt the pattern of these
ple

and PLATINUM ALLOYS

in

SHEET...
WIRE

TUBING,.
TUBING...
For all Electronic

Applications

n

Platinum metals scrap and

residues refined and reworked on toll charges; or
purchased outright by us .. ,
Write for list of Products.
Discussion of technical

problems invited

.

.

.

.

SIGMUND COHN & CO.
44 GOLD

ST.

SINCE

ee

Ü

NEW YORK
1901

110 -VOLTS A. C.
from DIRECT CURRENT
with KATOLIGHT ROTARY KONVERTERS for
operating radio and electronic equipment,
moving picture projectors, sound apparatus,
A.C. appliances, etc.

waves.
Alpha waves are also observed
to have the same characteristics in
animals as in humans, and even
measurements on beetles show the
same Alpha wave variations in
response to a stimulus. The Beta
waves are characteristically less
regular, but are not so obviously
affected by stimulation or mental

activity.
These

potentials are usually
picked up with small lead electrodes attached to the scalp with
conducting paste and sealed on
with collodion. It is not necessary
to cut the hair. The shunt effect
of surrounding tissues is considerable, and voltages measured directly from the cortex during operative procedures are in a higher
order of magnitude.
Delta waves (1 to 4 per second)
appear in profound sleep or anes-

225 WATT

CONVERTER

Available in

110 through
1600 watts,
r.p.m. ball bearing designs.
110 -volt 60 cycle A.C. from
32, 110 or 220 -volts direct current.
Quiet in
operation.
Can be furnished with special
filtering equipment for sensitive radio work.
PIONEERS IN THE BUILDING OF
SMALL ROTARY CONVERTERS
At present Kato's entire production must be
directed to furnishing converters on high
priority orders. Wire us if you need this
kind of equipment for orders.
Also manufacturers of A.C. and D.C. generators ranging from 350 watts through 25 K.W.;
power plants; Frequency changers; high frequency generators; and Motor Generator Sets.

1800

sizes

and 3600

Furnish standard

KATO ENGINEERING CO.
ELM ST.

MANKATO. MINN.
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COMPLETE
'CLAY"RAMIC
SERVICE
A

For every electrical, chemical and
mechanical application, Locke has unrivalled facilities for the production
of fired clay pieces by every known
method.
(1) Dry Process-Porcelain and
Steatite
A process ideally suited to the

production of certain pieces with
reasonable tolerances and adequate mechanical and electrical
strength.
(2) Vacutite Process-Porcelain and
Steatite
A process developed by Locke

forming intricate pieces.
Close tolerances. Mechanical and
electrical strength almost equal
to wet process.
for

(3) Wet Process
Steatite

Porcelain and

The standard process for the
production of high voltage in-

1

C/0 eOeL

-

2CLethie

sulators, and porcelain for
mechanical and chemical applica-

tions. Exceptionally strong
mechanically and electrically.

ZdC6C 6444[QQZ0467

Locke Wet Process porcelain and
Locketite is produced by the following methods, the selection of method
depending upon the piece.

They are the first radio tower insulators made in this country.
They were designed and built by Locke for the original wire-

(5) Jiggering
(1) Pugging
(2) RamExtrusion(6) Plastic Press
(3) Wet and Dry (7) Core Casting
(8) Drain Casting
Turning
(9) Throwing
(4) Plunging
and certain other methods which at

less telegraph stations.

That was a long time ago and every day since has added to
our skill and experience. Research facilities available
nowhere else ,in the industry have been in constant use finding better, simpler, lower cost methods of producing the
finest in radio insulators.

Whether your requirements are standard or special, we think
you will find them better filled by Locke.

Cede
-
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application.
Other clayramic products will be
available in the future to meet special
conditions. Whatever your problem,
our experienced electrical, mechanical
and ceramic engineers will be glad
to help. Their services have resulted
in material savings in money, time
and critical materials to other manufacturers. Perhaps they can help you.

INSULATOR CORPORATION
BALTIMORE, MARYLAND

ELECTRONICS
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PERMANENT

MAGNETS

THE Arnold Engineering Company is
thoroughly experienced in the production
of all ALNICO types of permanent magnets
including ALNICO V. All magnets are completely manufactured in our own plant
under close metallurgical, mechanical and
magnetic control.

thesia; in general, the rythms are
all slower during sleep, irregular,
and of higher voltage.
When abnormal conditions are
present in the brain, spikes and
slow Delta waves reaching 200-500
microvolts appear. Periodic dysrhythmia of this kind is .usually an
indication of epileptic seizures, and
may be correlated in magnitude
and duration with severity and
length of the attack, ranging from
a few seconds to several minutes.
Abnormal high voltage patterns
are also caused by blood clots and
tumors on the brain, and by a series
of triangulation measurements it is
possible to locate these sources with
great accuracy.16'
Multichannel
equipment greatly facilitates the
procedure. The value of this
method to the diagnostician and
surgeon is incalculable.
Most large hospitals have brain
wave departments, and since nearly
an hour is required to obtain 'an
adequate record, they are kept constantly busy.
Considerable experimental work
has been done with measurements
directly on the exposed surface of
the cortex (outer portion of the
brain including gray matter) in humans," to obtain a more intimate
knowledge of the electrical components of brain cell activity. Gen 10

THE ARNOLD ENGINEERING COMPANY
147 EAST ONTARIO STREET, CHICAGO
11,

ILLINOIS

PLASTIC
DIALS
Printed

ELECTRONICS FOR BLIND

Screened a Engraved

Laminated Plain and Fluorescent
Send for our book-

let showing many
other applications precision made in plastics
by Felsenthal.
r

Also Name Plates, Crystals, Computers and other
items to specifications

G.
4
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FELSENTHAL & SONS
Manufacturers Since 1899
WEST GRAND AVENUE

CHICAGO

5 1, I

L L I

N O

I S

Anthony Mattei repairs a power supply
from an old receiver under the guidance
of his instructor, Robert Gunderson, at
the New York Institute for Education of
the Blind
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* WIDE

* 2%

* 6
*

RANGE

ACCURACY

BRIDGES IN ONE
Model

MEASURES INDUCTANCE
WITH SUPERIMPOSED DC

1010

military development program
One of several instruments designed to meet the requirements of our
The Universal Bridge permits measurement of:

RESISTANCE

-

CAPACITANCE

- now made available for general sale.

Range:
Accuracy:

10-4 to 1010 ohms.
1 ohm to 1 megohm, within 1/2%,
below 1 ohm and from 1 megohm to 100 megohms within 1%
above 100 megohms the error increases to 5%.

Range:
Accuracy:

10-e to 100 microfarads.
100 ¡Alf to 1 E.tf within 1/2%,
other ranges, within 2%.

no D. C. flowing
Range: 10-0 to 100 henrys
Accuracy: 100 l.th to h, within 1%,
other ranges, within 2%.
With superimposed D. C.
Range: .1 to 100 henrys
Accuracy: Within 2%

INDUCTANCE- With

FEATURES

-

m. a. of D. C. flowing.
Inductance of iron cored chokes -and transformers can be measured with up to 500
Bridge.
Facilities for measurement of frequency, Q and power factor are included in the
is
brought out to terminals so
this
ohm
one
of
The bridge contains a 1 megohm resistance decade in steps
externally.
be
used
that it can
made to plug in external facilities such
Complete and self-contained unit ... in addition, provision has been
usefulness of the bridge.
the
extend
as outside standards, oscillators, null indicators, etc., to

-

the application of our engineering facilities to the solution of your
Your inquiry will receive prompt attention, as will inquiries concerning
problems.
industrial control, inspection or instrumentation

899 BOYLSTON STREET, BOSTON
ELECTRONICS

-
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15,
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BIRTCHER

STAINLESS STEEL
LOCKING TYPE

TUBE
CLAMPS

Series 926

for Chassis Mounted
Glass Tubes

Series 930

for Sub -Chassis Mounted
Glass Tubes

Series 929 For Metal Tubes
Birtcher Clamps are suitable in all

applications requiring a sturdy,
positive -action device for securely
holding tubes and similar plug-in
components in their sockets under
extreme vibration stresses.
PROMPT DELIVERY
Samples pnd Prices Upon Request

BIRTCHER

CORPORATION

Manufacturers

of AIRCRAFT

THE

and RADIO PARTS
5087 HUNTINGTON
364

DR.

LOS ANGELES 32

erally these operations are accomplished under local anesthesia with
the patient fully conscious.
Motor centers are located by applying electrical stimulation directly to the cortical surface and correlating the response from the patient. Thus it is possible to localize
the areas in which control of various portions of the body is centered. Some surgeons have used
this procedure for determining the
area causing convulsions in epileptics, and have achieved a measure METAL -COATING PROCESS
FAST AND
of success with surgical removal of
FOR HEAVIER
ECONOMICAL
this portion of the brain.
COATINGS

Recordings
obtained directly
from the cortex have demonstrated
that tumors are themselves inactive
electrically, and the slow wave patterns characterizing their presence
result from damage to adjacent tissues. Light -weight silver wire is
used for electrodes in these measurements, and care must be taken
to avoid brain damage resulting
from piercing the surface coating
(pia mater).
A great deal of data have been
accumulated to obtain empiric correlation between brain waves and
psychotic disorders, and many contributions are being currently made
to the understanding of psychiatric problems.
There are many theories with
regard to the source of Alpha and
other brain rythms. An Alpha
rythm appears in a state of repose
with external and internal stimuli
at a minimum. One explanation of
the Alpha rythm that has been
suggested conceives of many nerve
cells of the brain changing potential in unison or in such a time
distribution that a ten -cycle overall pattern is measured. Embarrassment, close attention, nervous
tension or environmental stimulus
usually serves to reduce both the
voltage and the amount of time in
30 seconds of recording occupied
by the Alpha rythm (percent tithe
Alpha). It may be possible to extend this analysis to explain the
excessively high -voltage discharges
found during convulsions. In this
situation an increased number of
nerve cells may be locked in step at
an abnormal frequency or pattern.
Such a condition may lead to the
control of a great number of cells
by one activity pattern in such a
manner as to result in convulsions,
unconsciousness, etc. This may be

REQUIRES ONLY RAPID ELECTROLYTERAPID METAL CLEANER-RAPID APPLICATOR.

Plating current is obtained from dry
cells, storage battery, or any convenient
source of direct current at 3 to 6 V., or
use Rapid Plating Rectifier for heavy
work.
For silver surfacing bus bar connections, lugs, switch blades, etc. For plating or touching up miscellaneous surfaces with cadmium, nickel, zinc,
and gold. Building up limited copper
Hard surfacing with nickel. Used inareas.
shop
or field. Special applicators designed
to
speed up production line jobs.
Our laboratory is glad to cooperate.
No obligation

Electroplating Process, Inc.

Rapid
1414

S.

Wabash Ave., Chicago

621 Groybar Bldg.
New York, N. Y.

5,

III.

237 Rialto Bldg.
San Francisco Calif.

Dials, Panels, Gauges
by the

SILK
SCREEN
METHOD

A PROVED, economical method
requiring NO machinery
and
highly satisfactory for quantities from 10 to 10,000 impressions. Reproduces fine numerals,
lettering, designs CLEANLY and
ACCURATELY. Send copy or

...

blueprint for estimate and full
details.
SILK SCREEN SUPPLIES, INC.
33
LAFAYETTE AVE.

BROOKLYN, N. Y.
April
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The father of modern Chinathat is the name justly bestowed
on Sun Yat Sen, who died just 19
years ago. One of the truly great
fighters for freedom, he brought
the first vision of liberation and
progress to the 400 million people
of China. At his death his country was just emerging into democsomewhat uncertainly,
racy
not yet sure of herself, but with
the conviction that this freedom
was worth a fight. China is proving today how valiantly a people
inspired with Sun Yat Sen's dream
of freedom can fight.

...

Today that freedom, China's

as well as our own, has been challenged and threatened by a fanatical foe. We are answering that

challenge-our armies are in the

field, and we shall back them to
the limit. Let every one of us
help to send them more guns, more
bombs and shells, ships and
planes-by buying War Bonds.
Not just one, not just two, but every
extra bond we can buy.

AWARDED TO THE J. P. SEEBURG CORPORATION
FOR OUTSTANDING PRODUCTION OF WAR
MATERIALS IN EACH OF ITS FOUR PLANTS

J.

P.
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Put The

conceived of as comparable to a
telephone exchange-the lines are
kept busy so that no other cerebral
activity may occur. Disruption of
the Alpha rythm by internal or
external stimuli is an indication
of changes in the temporal orientation of cell discharges when they
are individually engaged in the processes of perceptjon, motivation or

'Finger"
on
Fau/ty
INSULATION
By

a

ratiocination.

Mere Press of the Button on the VIBROTEST
Put the finger on dangerous insulation with
the versatile VIBROTEST
prevent costly electrical breakdowns before they happen! Just a

...

mere press of

button and the large clear -faced
meter tells the story quickly in megohms or ohms.
a

No hand cranking
Model

201

...

VIBROTEST

.

..

no leveling

... no

vise-

like grip
just an easy one man job.
Model 201 VIBROTEST . . sturdy, compact and easy to use
also provides triple AC and DC voltage ranges. Only two terminals. Many VIBRO TEST models available to meet other requirements. Write today.

...

ASSOCIATED RESEARCH
coiv°o2a tie d

--

223- 50. GREEN ST. CHICAGO, ILL., U.S.A.

Electromyography

There are many possibilities of
correlation between measureable
electrical phenomena and physiological events. The increased fund
of such knowledge is reaching constantly into new branches of diagnostic practice. Among the fields
in which the available data is rapidly increasing, and hence the opportunity for practical use, is the
study of muscle pathology.
Electrode techniques in electromyography (recording of muscle
potentials) include surface discs applied in much the same manner as
in electroencephalography, and coaxial needle electrodes where an insulated core is inserted in a hypodermic needle. In the latter case
the needle is thrust into the substance of the muscle, with the outside of the needle grounded.
Often electrical measurements
may be the means for determining
the origin of a malfunction. In
connection with conditions where
muscles refuse to relax after voluntary contraction, the action potentials from the nerve endings

SALAD BOWL HORN

FINISHED

ELECTRODES FOR CRYSTALS

Size and types made to your specification with
air gap tolerance held within 5 microns
(Established 1926)

HEYMAN MANUFACTURING COMPANY
(Electronic Div.
364

E), KENILWORTH, N. J.

Because of its shape, this Western
Electric speaker used by the Navy has
been dubbed the "Salad Bowl"
April 1944
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In

the first consideration. But
yet highly important-is Service.

any product, Quality

beyond that-invisible

is

c a r r y hundreds of
items in stock to meet
practically every installation requirement.

We

The Stewart Line gives you the assurance of outstand-

Odd shaped pieces

ing Quality, both in material and fabrication. And, over
and above Quality, it gives you a Service that interprets

stamped and formed
from strip or wire on

and meets your individual needs.

Stewart Service is the friendly voice at the other end
of your phone. It is the intelligent answer to your inquiry.
It is the engineering experience that helps you to work
out your problems. It is the co-operation that gets fast
action when you are in a ¡am. Lastly, it is efficiency and
promptness in shipping your orders.

STEWAh
Street

HOT TINNING
NICKEL, CADMIUM,
SILVER AND
ZINC PLATING
All pieces

Stewart SERVICE-invisible, yet a thing of tremendous
weight on the scales of business, particularly under Wartime stress-put it to the test!

621 E. 2161

high speed machines.

Our Tool Room is equipped to make dies for
your special needs.

can be furnished
in any desired finish.

for samples and quotations. Let us have your blue
and specifications.
Quick Response to Inquiries.
Send

prints

New York 67, N. Y.
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?%w INLAY PROCESS
Eliminates Name Plates on Front Panels
Here are a few advantages of our new inlay process
for marking front panels that eliminates name plates:

I.
2.
3.

Inlaid, baked enamel characters protected by
background
finish; resistant to abrasions and salt sprays; guaranteed
to pass 50 hour salt spray test.

Front panel will match finish of cabinets.
Recommended and endorsed by scores of manufacturers
of electronic, sound and communication equipment.

PROMPT
DELIVERIES

' Send

us

weeks we
I

the bare steel fabricated and within two
will return it finished and marked to your

complete satisfaction.

SCREENMAKERS

64-A FULTON STREET

NEW YORK 7, N. Y.

RECTOR 2-9867
SEE OUR

ADVERTISEMENT ON SILK SCREENING-PAGE
400

AFTER THE WAR

.

the name to look for

have been shown to continue after
the patient has made a voluntary
effort to relax the muscle. This is
interpreted as indicating that the
problem is concerned with the stimulating mechanism rather than
with the muscle tissues."
A series of studies in connection
with uncontrollable tremors has included comparisons between simultaneous recordings of brain waves
and muscle potentials. No correlation was found to exist, and the
data suggest that the origin should
be sought in other areas of the
central nervous system, such as
the spinal cord."
Dr. M. A. B. Brazier is currently
active in research on poliomyelitis
(infantile paralysis) and investigations of associated muscle disorders." One of the interesting observations in certain neurological conditions is that a knee jerk applied
to one leg sometimes próduces an
electrical discharge from muscles
in both legs. The latent period between the two reflexes is too brief
to measure with ink writing devices. An electronic switch developed by the DuMont Company is
being used in an effort to determine
the possible path of such crossed
reflexes from the measured time
interval between them. The electronic switch in conjunction with a

in RADIO
ANTENNAS

BRITISH MEGAPHONE

BRACH Antennas
and other radio and
electrical products
are rendering a distinguished service on
fighting fronts
everywhere. But
when the war is over,
they'll be back
where they belong .. .
in your store,
making sales.

L. S. BRACH 1111. CORP.
World's Oldest and Largest Manufacturers of Radio Antennas and Accessories

55-65 DICKERSON

STREET

NEWARK N.

J.

Traffic at busy crossroads in London
by Scotland Yard men
equipped with electronic megaphones
mounted on tripods. They advise pedestrians and bawl them out for crossing
is controlled

against signals
368
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"KNOW-HOW".Ufri/t/b;
If NOW-HOW"

The manufacture of delicate electronic equipment is not just a post-war dream
with I. C. E.! Every day, carefully packed boxes leave the I. C. E. plant ... bound for

action. Obviously, just where and how this equipment is being used cannot be
told. But we can tell you this: After the war when you're ready to put electronics
to work in your plant ... I. C. E. will be ready to work for you. Ready not only with

the "know-how," but with the equipment and manpower necessary to produce
what you want ... when you want it!

. .

.

T

....E

the promise of great things to come

_
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-

1

INDUSTRIAL
ELECTRONICS
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COMMERCIAL ELECTRONICS
BELMONT, CALIFORNIA
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How to Keep

cathode-ray oscilloscope makes it
possible to observe two separate
phenomenon simultaneously, comparing amplitude, form and also
phase relationship with wave forms
superimposed on a single screen.
These experiments have greatly
increased the understanding of
characteristic effects in poliomyelitis, as well as providing a means
for following the progress of therapeutic treatments.

quipment
Operating at Peak Efficienc
E =c

r ruc

-

.

Summary

A survey of developments in the
field of electrophysiology has been
RADIO and Electronic equipment
operates most efficiently when
excess tube heat is reduced. This
is where PILOT BLOWERS enter the
picture. Compact, efficient, quiet these Blowers keep tube generated heat on the move. Available in five standard sizes
with output ranging from 49 to 106 C.F.M. With custom-built
F.H.P. Motors.-15 to 120 C.F.M. Write for detailed information.

-

F.

A. SMITH MFG. CO., 801 Davis St., Rochester 5, N.Y.

MADE BY THE MAKERS OF THE FAMOUS PILOT FRACTIONAL

H. P.

MOTORS

tot

presented. The increasing scope of
correlations between pathological
conditions and electrical measurements has been indicated. The intimate relationship between living
structures and associated electrodynamic fields has been discussed.
Technical details of procedures
have been limited mainly to an indication of electrode techniques.
These methods, together with the
low frequencies and low order of
magnitude of bioelectric currents,
constitute the fundamental problems presented to designers of electronic instruments for this work.
Engineers interested in additional
details regarding specific applications are referred to the brief bibliography of "key" references given
below, many of. which contain extensive lists of related literature.
It is clearly evident that the elec-

.

BRITISH MOBILE RADIO

-and

keep out of Enemy Range!
tant! That communicated orders
enemy range is even more vital.
are dead giveaways of vulnerable

That's imporbe kept out of

Radio signals
positions. For
this reason the highly directional Loud Speaker
is coming more and more into use, because it confines signals to a limited area. Loud Speakers used
thus must give all-out, all-weather, all -the -time
performance such as Atlas Sound Instruments
are now giving on all Invasion Fronts. Let Atlas
Sound inject these qualities into new designs or
minor conversions for you.

Complete Atlas Sound Catalog on request.
;. :::...<..,

ri::.::::;;;..n;::;:;.
.,.....
.<:;

1443 39th
37Q

Street

:.:::::::;:::>::_

Brooklyn, New York

Communications operators of an artillery battery of the 8th Army at work in
a communications truck. The mobile
unit is also used as an advance observation post with ground fire
April 1944
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DOESN'T KNOW A THING ABOUT CATHODE COATING
TUBES ARE
BUT HE DOES KNOW THAT EVERY TIME A SET OF TUNG-SOL ELECTRONIC
AS THE PREVIOUS SET
ISSUED TO HIM, THEY GIVE EXACTLY THE SAM E FINE PERFORMANCE
at a time. One out of each batch is weighed, then
you did mention cathode coating to the

Even if
average G. I., or man on the street, his answer
probably would be:
"What in thunder is Cathode Coating?"
It is a substance sprayed on the cathode of an
electronic tube to induce the electrons to flow.
On small cathodes the amount of this coating
must not vary more than one -tenth of a milligram
weight of about one -five -hundredth of a
postage stamp.
Tung -Sol coats its cathodes about twenty-five

-a

THICKNESS OF CATHODE COATING GOVERNS
TUBE CHARACTERISTICS

(Leit) Electronsfrom cathode
are controlled by grid wires.
Volume of flow gives tube
desired characteristics because space between cathode
and grid is correct.
(Right) Space between cathode and grid reduced by too

wiped clean of its coating and weighed again.
If there was too much coating the whole lot is
scrapped, or re -coated if there was too little. The
amount of loss on this operation is more than
compensated for by the high degree of uniformity in the performance of Tung -Sol tubes. This is
one of the many reasons why builders of electronic devices have such high praise for Tung -Sol
tubes and why, after the war, you should always
remember to use Tung -Sol tubes for replacements.

TUNG SOL
ELECTRONIC TUBES

thick a coating. Electron ..
flow materially changed, resulting in different tube
characteristics.

TUNG-SOL LAMP WORKS INC., NEWARK 4, NEW JERSEY
ALL -GLASS SEALED BEAM HEADLIGHT LAMPS AND CURRENT INTERMITTORS
ALSO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS,
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tronic engineer of this era has not
merely an opportunity but an obligation to contribute to the most
important branch of scientific activity-the maintenance of health
and the preservation of life.

(.41Aaíc jc4F44ra

Acknowledgment is extended to Dr.
J. Derbyshire of Harper Hospital
and Wayne University, Detroit, Michigan, for reading this manuscript and
providing helpful criticism and suggestions. Appreciation is expressed
for the generous contribution of current information from R. F. Novotny,
Rahm Instruments Inc., New York
City; Albert M. Grass, Consulting
Electrical Engineer, Quincy, Massachusetts; Lovett Garceau, Electro Medical Laboratory, Inc., Holliston,
Massachusetts; Dr. Franklin F. Offner, Offner Electronics, Inc., Chicago,
Illinois; and Dr. John G. Lynn, Research Associate in Neurology, Columbia University, New York City, in addition to others mentioned in the text.
A.

NO.

Aladdin's was

a

fancy.

I

OF

A

NEW

SERIES

magic world of

Ours

is a magic world of fact and actualIty. We make constant use in our daily
lives of greater miracles from the modern
treasury of Science than could have been
dreamed of or comprehended even by
Aladdin and his Slave of the potent Lamp.

-

Yet-such is the fate of progress
The World of Tomorrow will placidly
enough accept and utilize future electrical
masterpieces as its inalienable right. This
is as it should be
creative research,
development, production, consumption.
And leading then, as now, will be

-

IrionlCs
FOR PRACTICAL
ELECTRONIC SERVICE
Aladdin would not have understood; Noah
Webster, had he known the word, might have
defined it:

Airionics (ar

ee on' iks) n. I.
A service
in electronics. The development of elec-

tronic principles for the common good,
combining science, engineering, human interest, friendly collaboration and business
integrity. The electronic sciences applied
to communications, navigation aids, or
other devices necessary to the safety
of aircraft, ships at sea, ground transportation and industry. An entity of practical electrical science and engineering
facilities to produce a useful device.
Aladdin called on his Genie, you can call
on

SAn

AIRIONICS

you felt the need of an
device in your home, on your

motor vehicles, your ship, your aircraft, in
your plant? Can a process or unit be improved? Is there a missing link? If so,
please write, outlining your problem.
AIRIONICS may be the answer. If not,
we'll honestly say so. No obligation. Just
address

AIRIONICS ENGINEER.

t. The registered Symbol of Creative Design,
Engineering and/or Production by

© 1944

(HARYEY-WELLS

/

r

t

J

J/

PUNNING FOR TOMORROW-TODAY/

SOUTHBRIDGE, MASS.

or
SPECIALLY DESIGNED

CAPACITORS
For the past b years Girard Hopkins have bu It standard and
specially created capacitors, designed
to meet the most exacting climatic
and technical conditions. Our line
includes every stock type of capacitor
for normal needs-Increased manufacturing capacity and a highly

trained engineering staff enable us to
quickly build and deliver specially
designed capacitors to your specifications. Consult us on your present and
post-war capacitor problems for either
wax or oil types.

GIRARD-HOPKINS
OAKLAND

1000 -40th Ave.

CALIFORNIA

1

of Tissues in Shock Therapy. Proceedings
of the Society for Experimental Biologie
and Medicine, 49, p. 571-575. 1942.
(8) Silver, M. L., and Gerard,
W.,
Electrical Anesthesia with ConstantR. Currents, Proceedings of the American Physio-

logical Society, April, 1941.
(9) Brazier, M. A. B., A Method
the
Investigation of the Impedance for
of the
Human Body to an Alternating Current.
The Journal of the Institution of Electrical
Engineers, 73, No. 440, August,
1933.
(10) Brazier, M. A. B., The Impedance
Angle Test for Thyrotoxicosis, The Western Journal of Surgery. Obstetrics and

DUPLICATING and PROFILING

AUTO ENGRAVER
Accurate Engraving
with Unskilled Operators

Airionics.

Now-Have

372

REFERENCES

(1) Burr, H. S., and Northrop, F. S. C..
Evidence for the Existence of an Eleai ro
Dynamic Field in Living Organisms. Proceedings of the National .4 cademy of Sei ences, 25, No. 6, p. 284-288, .Tune, 193u.
(2) Burr. II. S., Strong, L. C., and
Smith, G. M.. Yale Jour. Biol. Mad.,
10,
No. 6, s. 539-544, July, 1938.
(3) Burr, H.
Theory of Development Eleotro-]Iya:uuie
Suggested by
Studies of Proliferation Rates in the Brahe
of Amblystome, J. Comp. Neur., 56. No. 2.
December 15, 1932.
(4) Burr, H. S., Lane, C. T., and Nims.
L. F., A Vacuum Tube Microvoltmeter for
the Measurement of Bioelectric Phenomena.
The Yale Journal of Biology and Medicine,
9, No. 1, October. 1936.
(5) Burr, H. S., Biologic Organization
and the Cancer Problem, The Yale Journal
of Biology and Medicine, 12, No. 3. January.
1940.
(6) Electro -Shock Therapy,
fated Bibliography, May 1, 1943.An A000
from Rahm Instruments Inc., Available
12 West
Broadway, New York City.
(7) Offner, Franklin. Electric Properties

STANDARD TYPE

PLUSWOOD is a high -density wood
and resin laminate that is lighter
than aluminum but can handle
many of the structural loads of
heavy metals. When a cutting torch,
capable of burning through halfinch steel in 11 seconds, was applied
to the same thickness of Pluswood,
it took 39 seconds. In manufacture,
layers of wood and phenolic resin
are subjected to a pressure of 2,500
tons over a platen area of 7 x 18
feet, while heat is applied from a
high -frequency electrostatic heating unit.

Unskilled operators will profile or accurately
reproduce in smooth lines any design, number, letter, emblem, signature; on iron, brass,
copper, aluminum, soft steels and all plastics.
Here are some of its other uses
Drills a series of holes, or profiles small
parts.
Cuts an even channel for wiring on panels.
Increases accuracy and production.
Works from original drawing or templates.
Etches glass and similar items.
Will not cause distortion.

...

For complete information

on this and other
models and prices write Dept. K.

AUTO ENGRAVER CO.
1116 BROADWAY, NEW YORK 19
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Vunmber Three of a Series

PRIMITIVE COMMUNICATIONS
An early communications instrument was the Tom-Tom-to prove its e
ciency, it is still used by the natives of Africa. Tom -Tom signals are "Beat
out" along jungle lined rivers, but even then distance is a handicap, and

MCDEL

"repeater" stations are many.
Like all means of communications, other than voice communication, translation of coded signals must take place in which additional skill is required,
and another chance of error is presented. As in the case of the Tom -Tom
beater: knowledge of the Togs-Tom code was restricted to a special family
within the tribe, and was handed down from generation to generation.
Today, Universal Microphones in the hands of the fighting men of the Allied
Armed Forces are performing a simple but vital need in electronic voice communications where their quality and efficiency are bringing us one step closer
to victory.

T -30-S

THROAT MICROPHONE

< Model T-30-S, illustrated at left, is but one

of several military type microphones now available to priority users through local radio jobbers.

UNIVERSAL MICROPHONE CO., LID
INGLEWOOD, CALIFORNIA
FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO
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Gynecology, Part I, August, 1935 ; Part IT.
September, 1935.
(11) Sargon t. Ab'illinm, Fraser, Russell.
and Braizer, M. A. 12.. The Impedance Angle

4,000 Parts Per Day
with DI -ACRO Bender
Here is an example of "DIE -LESS DUPLICATING" typical of a great variety of
formed parts readily made with DI -ACRO

Precision Machines,-Benders, Brakes,

Shears. Picture below shows an acute right
angle bend and photograph above shows the
finished part formed to die precision. Women
d

"Enclosed pictures in our plant prove the
DI-ACRO Bender will do a real production job.
We are making 4,000 completed parts per day
which is competitive to most Power Presses."
(Name on request)

operating DI -ACRO units
maintain a high out-put on
production work.

Send for CATALOG
hawing DI -ACRO Precision
Machines and many examples
of parts made with "DIE LESS DUPLICATING."
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(17) Scarf, John E., and Rahm, Walter
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of Myotouia, Archives of Neurology and
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Muscle Dysfunction in Poliomyelitis. The
Journal of the American Medical Association, 123, p. 188-192, September 25, 1943.
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',PRECISION MACHINES",

FSS DUPI.t('

321 EIGHTH AVENUE SOUTH

-

MINNEAPOLIS 15, MINNESOTA

Cdiüttül
zoltai,

GIRL INSPECTOR

10r

BUTTON TYPE. FLAT OR STEPPED TYPE
SQUARE, OBLONG AND ROUND

CLOSEST TOLERANCES
EXCELLENT FINISH

MINIMUM LAPPING
GREAT SAVINGS IN MAN HOURS
AND COSTS

PROMPT DELIVERIES
Send for full information

Oetteede Coracpacty
UNION, NEW JERSEY
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Inspector Lillian Pichman visually
checks one of the radio transmitters for
tanks manufactured at Western Electric's Hawthorne Works in Chicago.
Operating channels are selected by
pushbuttons
April

1944
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REPLACED BY

A TYPICAL
S. S. WHITE

FLEXIBLE SHAFT AND
CASING COMBINATION

Where electronic equipment design calls for the transmission of power between points which can't be direct connected, it will pay you to find out first, whether a
flexible shaft will meet the requirements.

of the specific job, the units come to you all ready for
easy connection to driving and driven members.
All this adds up to

less

manufacturing for you, easier

assembly, lower costs.

The illustrations above make clear why it wüll pay. In
place of the various gears, shafts, bearings, bolts or other
mechanical elements that would otherwise be required,

For the same reasons it will pay you to consider
flexible shafts first, where the design calls for mechanical

simple flexible shaft unit, like the one shown, will transmit power between any two points, regardless of the
relative locations of the points or the distance between.
And once the details of the flexible shaft unit have been
worked out to meet the load and other requirements

If you are not familiar with the range and scope of
S. S. White Power Drive and Remote Control Flexible
Shafts, the following Bulletins will give you this
information:

a

remote control.

BULLETIN 1238-Power Drive Flexible Shafts.
BULLETIN 38.42-Remote Control Flexible Shafts.
Copies will be mailed to you on request.

TE

NTAL MFG. CO.

Write for yours today.

INDUSTRML
DEPT.

E.

10 EAST

40th ST., NEW YORK 16, N.

DIVISION
Y.

AIRCRAFT ACCESSORIES
MOLDED PLASTICS
FLEXIBLE -SHAFT TOOLS
MOLDED RESISTORS

FLEXIBLE
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NEW BOOKS
Practical Radio
Communication

Electrical

Insulating

VARNISHES
Insure the Life of Your Electrical Equipment
Pedigree Varnishes are prepared with the greatest of care to
give them the ability to do the best known job of protecting electrical parts
from oil, greases, acid, alkali, moisture, abrasion,

-

or any other hazard to which your product may be subjected.
There's a Pedigree electrical varnish to meet any situation you

may encounter. Whether it's for today's production or tomorrow's
plans, specify Pedigree.

7e

li"

P. D. GEORGE CO.

5200 North Second Street, St. Louis, Missouri
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By ARTHUR R. NILSON and J. L.
HORNUNG, McGraw-Hill Book Co.,
New York, Second Edition, 1943, 927
pages, price $6.00.

A REVISION of the authors' wellknown first edition, still constituting a complete course in radio operating and thorough preparation
for all operator's license examinations but now increased considerably in size to cover very high and
ultrahigh frequencies along with
frequency modulation. Approximately two-thirds of the text is
new, and a rearrangement of material concentrates basic radio principles in the first eight chapters.
There are four complete new chapters on marine radio, including automatic alarms and modern direction finders. Other important additions include chapters on latest
broadcast equipment, cathode-ray
oscilloscopes, antenna arrays, and a
collection of Ohm's law problems
and explanations.-J.M.

E
Technique of Radio Design
By E. E. ZEPLER, PH.D., University
College, Southhampton, England. John
Wiley & Sons., Inc. 312 pages, price
$3.50, 1943.

Right now STEATITE has the stage, and the STAR product
front. Millions of our Steatite insulators are in use in
the armed forces, insuring free communication between fliers
and control towers, and proper functioning of radio beams.
is out in

For television and other peacetime products,
STAR Steatite will be equally indispensable.

Radio Receiver
Design (Part I)
By K. R. STURLEY, PH.D., Marconi
School of Wireless Communication,
England. John Wiley & Sons, Inc., 435
pages, price $4.50, 1943.
THESE TWO RECENT BOOKS cover es-

ELECTRONICS DEPT., TRENTON, N. J.
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sentially the same subject matter,
the aim of the author of the first
being "to convey to the reader some
of the experiences of a radio designer obtained over a number of
years in a large works laboratory";
the aim of the second author being
"to bring together the fundamentals of radio receiver design." The
second book covers tubes, antennas
and antenna coupling circuits, r -f
and i -f amplifiers, frequency changers, detectors and oscillators for
April

1944

-

ELECTRONICS

"A 'must' for radio engineers

ii

says Electronics
"A necessary addition to every radio

engineer's working"

library"- Radio

engineer3' Jian 1b00h

Terman's Radio

BY FREDERICK E. TERMAN
More than 1,000 pages, 6 x 9
profusely illustrated

Professor of Electrical Engineering and Executive Head, Electrical
Engineering Department, Stanford University (absent on leave),
Director, Radio Research Laboratory, Harvard University

$6.00

One of the most complete works of its kind ever published, this outstanding
reference work presents a wealth of essential theory and up-to-date standards,
practice, and data, especially selected and organized to meet the needs of the
engineer dealing with practical radio and electronic problems.

Some Features of the Handbook
The formulas and curves on skin effect, inductance, mutual inductance, and capacity represent
the most complete collections ever presented in
one place. The same is true of the transmission
line equations, the formulas for field patterns
and radiation resistance of antennas. the treat
ment of ground -wave and ultra -high -frequency
propagation.
-

Network theory is covered in a straightforward
and comprehensive way that will help widen the
understanding of such matters as Foster's reactance theorem, attenuation and phase equalizers, lattice and ladder filters of various types.
impedance matching and insertion loss. the re
lation between attenuation and phase shift, etc.
The treatment of electron optics is noteworthy
in that it is the first summary of the subject
that has appeared in handbook form, and also
because it presents the most complete collection
.1 data on electron lenses
Yet published.

13 big sections,
1.

2.
3.
4.
5.
6.

Tables, Mathematical Relations,
and Units
Circuit Elements
Circuit Theory
Vacuum Tubes and Electronics
Vacuum -tube Amplifiers
Oscillators

covering

7. Modulation and Demodulation
8. Power -supply Systems
9. Radio Transmitters and Receivers
10. Propagation of Radio Waves
11. Antennas
12. Radio Aids to Navigation
13. Measurements

Terman's Handbook concentrates on those topics which the radio man
thinks of as constituting radio engineering-presented in concise descriptions,
fundamentals, formulas, procedures useful in actual design, tables, diagrams,
etc. Consult it for data needed in routine problems of design and
practice, or in investigation of special problems or branches of work.
Check your methods against best accepted practice. Save time, trouble,
and error-get quick, dependable answers to your questions, when
you need them, from Terman's Radio Engineers' Handbook.

See one of the first copies off press. Just mail the coupon; pay for or
return the book after examination. This authoritative and convenientaidsummary
to you.
of radio engineering knowledge can be of constant and valuable
Send the coupon today.

McGRAW-HILL ON -APPROVAL EXAMINATION COUPON
McGRAW-HY L BOOK CO., 330 W. 42nd St., New York 18, N. Y.
examination on approval.
Send me Terman's Radio Engineers' Handbook for 10or days'
return book postpaid. (Postage
In 10 days I will send $6.00, plus few cents postage,
paid on cash orders, same examination and return privilege.)
Name
:
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Position

City and State

Company
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FOR OUTSTANDING

...

PERFORMANCE!

COMPACT
SHOCK -PROOF

small general purpose relay ideal for
communication equipment of all kind, radio
A

equipment, aircraft equipment and other

essential applications.
WRITE

"
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ACTION
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RELAY"
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* Bakelite Case and Cover
* Improved, slotted groove
* Neoprene Gasket, positive
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seal ... waterproof
* Phosphorus bronze contact
plates
* Better electrical characteristics

* Easier to assemble
* Designed to conserve
precious metals

Write for samples and prices

.

.

.

prompt

delivery on quantity orders.
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superheterodynes. Part II of this
book will take up audio circuits,
power supply etc. In addition to
these general subjects, the first
book covers such matters as selectivity, volume control, shielding,
distortion, trouble shooting.
Both are English books and use
English terminology, which, in general, does not bother an American
reader. The purport is usually clear
even if the language differs somewhat. Both are useful books, full
of mathematical derivations and
formulas which are necessary to design the individual radio circuits,
both containing many examples of
design with numerical constants;
both books are well illustrated. The
choice, if one had to choose, would
be whether he wanted a more detailed treatment in two volumes or
wanted the whole subject buttoned
up in a single, smaller volume.
The circuits treated are conventional, but the literature on them is
widely scattered. Both books serve
to assemble within single covers
much information of practical as
well as theoretical value.-K.H.

Glossary of Terms Used in
Electrical Engineering
By BRITISH STANDARDS INSTITUTION,
28 Victoria St., London, S. W. 1. In

eight paper-covered parts ranging
from 16 to 32 pages each. Price 2s per
part, 1943.
OWING

TO

PRESENT CONDITIONS in

England, it was not found practicable to publish this new edition
of the Glossary as a complete volume. It has instead been issued in
a number of parts, each containing
one or more sections as follows:
Part 1-Contains Section 1 (General).
covering elemental terms, fundamental
electric and magnetic terms, units, technological terms, apparatus and general
terms.
Part 2-Contains Section 2 (Machines
and Transformers), covering generators,
motors, composite machines, transformers, parts of machines and transformers,
parts and types of windings, qualifying
terms applied to machines and transformers, and miscellaneous terms applied
to machines and transformers.
Part 3-Contains Section 3 (Switchgear
and Control Gear) and Section 4 (Meters
and Measuring Instruments), covering
switches and circuit -breakers, fuses,
starters and controllers, regulators, other
devices and parts, switchgear, plugs,
sockets, etc., qualifying terms applied to
switchgear and control gear, and technological terms general, indicating and
graphic instruments, integrating meters,
and instrument transformers.
Part 4-Contains Section 5 (Transmis ;

April 1944-ELECTRONICS

systems,
sion and Distribution), covering
feeders and mains, conductors and cables,
constructional features, overhead -line
construction, tariffs, and miscellaneous.
Part 5-Contains Section 6 (Electrochemistry) and Section 7 (Traction),
covering general electrochemistry, primary
cells and accumulators, electro -plating, in-typing
cluding metal finishing, electrosystems,
and elctrolytic refining ; tractionequipment,
track
general
and
bonding
overhead construction,
conductor -rail,
vehicles and equipment, vehicle equipment control, and miscellaneous terms. ',
Part 6-Contains Section 8 (Lighting,
Heating and Domestic Appliances), covering illumination and photometry, filament lamps, arc -lamps and other lamps,
parts of lamps, heating and cooking,
fittings and accessories, and .miscellaneous.
Part 7-Contains Section 9 (Lightning
and Surge Phenomena), Section 10 (Miscellaneous Applications, including Lifts,
Welding, X -Rays, -and- Electrical Terms),
Addenda and Appendix (Symbols), covering lightning phenomena, lightning protection of buildings, surge propagation,
surge protection of power and communication systems, research and testing aptesting
paratus, and impulse -voltage various
electrical lifts, electric welding,
applications, x-rays, and electromedical
terms.
Part 8-Alphabetical Index to all the
Sections.

ACCURATE

FIXED WIRE -WOUND RESISTORS

-

.

Terms relating to Telecommunication, which were given in Sections 9 and 10 of the 1936 edition,
will be issued separately in a revision of B.S. 204 :1943.
The object of this glossary has
been to standardize and coordinate
the technical terms used in electrical science and industry. It gives
the generally accepted meaning of
a term in understandable language,
with no attempt to make definitions
rigid enough to take the place of
specifications. When synonymous
terms are in use, the favored term
is given first with the intention
that it should gradually displace
the others. Terms considered undesirable are marked "deprecated".
All in all, the work compares quite
favorably with ASA-AIEE edition
of American Standard Definitions
of Electrical Terms. Both glossaries present capacitor and capacitance as preferred terms, and both
list "inductor" without clearly stating when if ever this term should
be used in place of

All standard ranges
10 megohms. For

from a fracticn of an ohm to

:

ELECTRONIC CIRCUITS
INSTRUMENTATION
RADIO
CONTROL APPARATUS
HIGH -VOLTAGE MEASUREMENTS, ETC.

Standard tolerance 1%. (Commonly calibrated to
an accuracy of 0.5, 0.25 and 0.1 of 1%.)
Write for Shallcross

coil.-J.M.

AK RA -OHM Catalog.

"PETE THE ICEMAN" is a manifold solenoid de-icer system with
electronic control that inflates and
deflates tubes along the wing edges
of planes, so that ice broken loose
by pulsating rubber boots can be
carried off by the slip stream. Perfected by engineers of B. F. Goodrich Co. and Eclipse -Pioneer Division of Bendix Aviation Corp., it
enables the pilot to vary the frequency of the pulsations to give
maximum effectiveness in relation
to the thickness and type of ice being formed.
ELECTRONICS
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Short Wave Wireless
Communication
By

A. W. LADNER, Principal, The
Marconi School of Wireless Communication, and C. R. STONER, Lecturer at
Queen Mary College. John Wiley &
Sons, Inc., New York, Fourth Edition
(Reprinted from British book), 1948,
573 pages, price $6.00.

Here's where
FREE CUTTING
is born!

IN MODERNIZING this. British text to
cover latest publishable theories and
facts on American, English and
European short-wave developments,
the authors have carefully retained
essential fundamental data. The
first half of the book contains these
essentials along with 75 pages on

Azecide eosi40.1
TEMPERATURES

propagation, a-chapier on "h h -frequency feeders and a chapter on
aerials of various types. The remainipg half, of the book deals with
power amplifiers, oscillators, velocity -modulating systems, the Klystron and similar modern developments that are playing such important roles in short-wave communication, detection and control
today. There is a comprehensive
chapter on high -frequency therapeutic apparatus, and three chapters on commercial communications
equipment (chiefly British>. This
new wartime edition, like its predecessors, uses mathematics only
when essential and then, in a prac-

Cutting edges of DI MET
Rindocks arc prcvided
wit# Hai clearance ek enly

distribjted 01 etch side
of he blade bodygreatly redue:ing cfra1,
improving free :e tirg
and prmidinp adÉition d
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LAND MINE TECHNIQUE

a

specify Dl -MET Riellocks!

THERMO-REGULATORS
AND THERMOSTATS

"t3

DI -MET

H -B Thermostats and Thermo -

regulators (adjustable thermostats) are used extensively in
both laboratory and production
equipment. Ranges of application are from
minus 30 to+350°F. (minus 35 to+180°C.)
and both straight and angle types are
available. Temperatures can be maintained
with these instruments to an accuracy of
a fraction of a degree. Many shapes and
sizes now available for shipment, and
single units or quantity lots can be furnished. Write for H -B Blue Book 4.
H -B INSTRUMENT

COMPANY

2524 No. Broad Street, Philadelphia 32, Penna.
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In the U.S. Army, the soldier operating

the mine detector marks the spot and
moves on. Another soldier, trained in
recovery, digs up the mine, but carefully. Other personnel in the vicinity
lie on the ground to escape the upward
blast if mishap occurs

FELKER MANUFACTURING CO.
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BORDER AVE., T;RRANCE, CALIF.
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tical form without long derivations.
As such, it should appeal to radio
engineers, operators, amateurs,
teachers and students who have
need for information beyond that
presented in elementary radio

texts.-J. M.

Time Bases (Scanning
Generators)
By O. S. PUCKLE, Research Department, A. S. Cossor, Ltd. London. John
Wiley & Sons, Inc., New York. 1943,
204 pages, price $2.75.
ONLY A FEW YEARS AGO, it would

not have seemed possible that a
whole book could be written around
the methods for establishing a time
base in cathode-ray oscillography.
This is what Mr. Puckle has done.'
In a cathode-ray oscilloscope,
electrons are swept rapidly across
the screen at a known velocity
which may be constant or may not
be. The time required for the electrons to move across (or around)
the screen being known, occurrences causing a change in the motion of the electrons may be accurately timed by noting the position
on the screen at which these events
are signalized.
This book, a monograph on the
many methods of establishing time

BLIND TAUGHT RADIO

IS IMPORTANT!
Found in all important units that keep
fighting men warned, informed and
directed, are chokes.
Chicago Transformer has contrib-

uted many features of importance
to their design, manufacture and
improvement.

Circuit demonstration board in use at
the Institute for the Education of the
Blind. The board, invented by instructor
Robert Gunderson, left, has technical
data in Braille for circuit components
ELECTRONICS

-
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On
Get The Story
This
t -F TRANSFORMER

The LS -1 shown above is actual sise.

bases, outlines the historical development of the methods, describes
them, indicates how to produce a
linear trace, a circular trace, spiral
traces or any other sort of time
base that may be desired for a specific purpose.
Such matters as trigger circuits,
blocking oscillators, synchronizaton, generation of square waves,
the multivibrator, naturally comes
into such a book. In fact anyone
wanting to be up-to-date on much
modern technique involving transient conditions and pulses could
learn a great deal by studying this
little volume, despite the fact that
English terms and American terms
do not agree at times.-K.H.
-

It may prove mighty useful to you. This small, precision built.
permeability -tuned I -F Transformer was developed, proved and is
being used with outstanding success on a variety of vital war applications. Now available for more general use, it may be just what
the doctor ordered for some of your present or projected components.
Better have the complete facts on this simple precise transformer
readily available. Ask us about the LS -I transformer.

CAMBRIDGE Therlirionic CORPORATION
439 Concord Avenue

Cambridge 38, Massachusetts

Ideal fastenings for Burndy Electrical

Fault Limiters

Engineers' DictionarySpanish-English and
English -Spanish
By Louts A. ROBB, John Wiley &
Sons, Inc., New York, 1944, 423 pages,
price $6.00.
COMPILED TO ANSWER

a need in

Latin America for Spanish equivalents of English engineering and
construction terms. The field of the
present volume is the vocabulary
of civil engineering in all its
branches, with many mechanical,

.

VACUUM TUBE CUTOFF

Limiters, multiple or

BURNDY
single type, provide sectionized protection against electrical
faults in aircraft networks and

radial circuits. Mr. Julian Rogoff,
Asst. Chief Engineer, tells you
whey Burndy uses Boots:
We use Boots Rol -Top Nuts
(illustrated above) to clamp our
Limiter Links because we must

have a permanently secure joint
no matter how much vibration amy
be present or how much heat may
be generated as a result of short

circuits or fault condition. [n
addition, the nuts must be used
more than once, especially when
it is necessary to replace the
Limiter Links which may have
cleared the circuit of a fault."

SELF-LOCKING NUTS
BOOTSY

No órcese for
es Narshakin9

loose

WING-STYLE NUT
Vibration cannot loosthe Boots Wing Style Nuts, also used
by Burndy, to mount
Limiters on the supporting structure.
en

BOOTS AIRCRAFT NUT CORPORATION, GENERAL OFFICES, NEW CANAAN, CONN.
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After evacuation, a gas flame is used
to cut off tubes from the glass tubing
connecting them to the air pump in the

Western Electric Chicago plant
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electrical, chemical and other terms
necessarily included because of
their relation to civil engineering
work.
There being considerable variation in the use of words among the
eighteen Spanish-speaking republics of the Americas, local terms
are given for words in this category, with identification of the
countries in which they are used.
As with most two -language dictionaries, this book is divided into
two equal sections. In the first, the
Spanish words are listed alphabetically, each followed by its English
equivalents. Example: pila fotoeléctrica, photoelectric cell. In the
second section, English words are
listed alphabetically and followed
by Spanish equivalents. No definitions of the terms are included. Abbreviations are similarly handled in
two separate tabulations.-J.M.

OUTCLASSING ALL PREVIOUS STANDARDS
sy
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Weight 31/4 oz.
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GAP AT POLES -THOUSANDTHS

The contributions which Sigma Instruments have made in the relay field are
but a promise of significant new devel-

SI

,

opments to come.
Study the typical operating cycle of the

new Sigma Series 5 Relay shown above

it is operating at 5 Milli watts with 4 mil air gap between contacts, and 4 mil air gap at poles. Notice
further, that contact pressure of over 40
grams is provided in the energized state
and 28 in the deënergized state.
The possibilities of this relay can be
imagined when it is realized that a contact pressure of only 20 grams is sufficient (on the Series 5) to withstand 11 g's
vibration.
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are engineering sciences which depend very
greatly upon mathematical bases;
and the worker in these fields who
does not have good access to these
tools finds himself severly handicapped. Any book, therefore, which
helps the radio engineer review his

,
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By T. J. WANG, Ph. D.. Ohio State
University. D. Van Nostrand Co., New
York. 370 pages, 1943. Price $3.00.
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KIRKLAND
Pioneer
INDICATING LAMPS

standard since 1931 on the products of America's finest manufacturers. All feature single hole
mounting; easy lamp removal
from the front; screw terminals
in husky sockets; longer threaded
area for thicker panels; and most
important; Non -turn lug to prevent the unit from turning in the
mounting hole.

#600.

.

Molded

Bakelite

socket with special lamp gripping
features, 6/32 terminal screws and
a 1/4" insulation b a r r i e r; high
arched lens for side visibility; correct interior diameter to control
lamp heat and to permit easy lamp
removal without tools. Increased
diameter flange for positive coverage of mounting hole; chromium
Un
plated;V.
1

6

der

Approval for
rtersblb)

mathematics, or which aims to initiate the radio man into the mysteries of mathematics, is an important book. Its value increases as
some high powered function of its

excellence.
It seems to this reviewer that Dr.
Wang has produced a good book. It
is not too simple; nor will the
reader get stuck before he really
gets started as is too often the
case with many mathematical books
which purport to be "refreshers."
The contents are divided broadly
into fundamental processes including arithmetic and algebra; laboratory practice such as graphs, and
other matters ordinarily called analytical geometry and such subjects
as relative errors, slide rule procedure, and significant figures.
Then follows a division devoted to
the several basic algebraic manipu-

lations including exponents. Next
will be found the tools necessary to
solve a -c problems; then a rather
large section on vectors including
complex notation; and finally a section on "advanced studies" which
include differentiation, power functions, integration, Fourier series
and determinants.
There are many useful problems;
and the few typographical errors
spotted by this reviewer will be
more annoying to the author than
to the reader.-K.H.

Basic Radio Principles
#180
. Molded #600 type
socket; 2" glass beehive lens in
screw mounted chromium cap; for
uses requiring long distance
and
visibility from every
angle; admirably suited for panels
bearing heavy apparatus; Underwriters Approved for 120 V.

brilliant

(S6

bulb).

#555. . (N.A.F. 47940); High
arched lens in chrom;um plated
screw mounted cap for double
contact candelabra bayonet bulb;
r/u" diameter mounting hole.
-
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By MAURICE G. SUFFERN, Captain, Signal Corps, Army of the United States.
McGraw-Hill Book Co., New York,
1943, 271 pages, price $3.00.
THE AUTHOR INTRODUCES this volume as a textbook designed to aid
in the training of radio repairmen
and technicians on a vocational education level in a period of approximately 200 hours. Its goals include giving the student a knowl-

edge of basic radio fundamentals,
the ability to identify radio components and symbols, ability to interpret diagrams and an understanding of the principles involved
in operation of the radio equipment.

A distinct innovation in textbooks is the use of multiple-choice
questions at the end of each chapter for review purposes. The possible answers are carefully prepared, and provide a quick but informative check on student's mastery of the material.-J.M.

* They look, measure
and operate the same
these Clarostat wire -wound

-

and composition -element
midget controls. Fully inter-

changeable, mechanically.
Can be made up in various
tandem assemblies.
Clarostat Type 37 midget composition -element controls have
been available for several
years past. Their stabilized
element has established new
standards for accurate resistance values, exceptional immunity to humidify and other
climatic conditions, and long
trouble -free service. 1 watt.
500 ohms to 5 megohms.
And now the Clarostat Type
43 midget wire -wound is also
available, to match Type 37-

matched in appearance,
dimensions, rotation, switch.
2 watts. 1 to 10,000 ohms.
For neatness, compactness,
convenience, trouble -free operation-just specify Clarostat
matched midget controls.

* Write

for literature

CLAROSTAT MFG. CO., Inc.
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Permanent
Magnets
(Continued from page 139)

netic circuit is closed by the movable member K. Coil C is connected
by means of a pair of twisted leads
to a fluxmeter located some distance from the permeameter, and
the fluxmeter pointer is carefully
set at zero. Next, switch S is closed
in position 1 and a heavy magnetizing current sent through coils B.
The fluxmeter pointer will swing
up scale. The number of turns on
coil C must be such that this deflection is at or near the full scale
mark. Under no circumstances
must the pointer touch the pointer
stop or the test becomes valueless.
After three or four seconds or
until all motion of the fluxmeter
pointer has eased, switch S is
opened. The fluxmeter pointer immediately drops part way down the
scale and a reading of the flux meter is taken at this point. Next,
making sure that resistance R2 is
at maximum value, switch S is
closed in position 2 and a light
demagnetizing current put through
coils B. The fluxmeter pointer immediately drops further down scale.
R2 is then gradually decreased in
value, the operator carefully watching the fluxmeter pointer as it approaches zero. When it reaches
zero, the reading of ammeter A2,
is taken. Switch S is opened, the
test piece removed, a new one inserted, and the cycle starts again.
The two readings taken during
the progress of the test are proportional respectively to the BR and
H., points of the demagnetization
curve of the test specimen. Referring again to Fig. 6, when switch
S is closed in position 1 the magnet
operating point runs up the curve
oc. Resistance R1 must be adjusted
so that the operating point goes beyond point c, i.e., so that the magAN OUTSTANDING EXAMPLE
of simplification is the schedule for
incandescent lamps. The number
of types have been reduced from
3,500 to 1,700, the colors from 13
to 3, and the voltages from 32 to 7,
a yearly saving of 35,000 lb of
solder, 2,000 lb of tungsten, and
1,200,000 man hours of labor.
ELECTRONICS
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Toda? it is difficult to find a laboratory where
research is carried on in the radio, electrical
and allied fields where the cathode-ray tube as
a part of the cathode-ray oscillograph does
not receive daily use.
This book represents a complete explanation
of the various types of cathode-ray tubes and
what role each element within the device plays
in making visible the voltages and currents
encountered in various kinds of tests.
More than half the book is devoted to the practical applications of the cathode-ray tube oscillograph. Oscillograms, made in the Laboratory maintained by the author, have been used
to illustrate this section of the book, so that
the reader may know just what image
he should see under any given
circumstances.

In this volume is complete
and elaborate explanation of
the theory of the tube. It is
this information plus the

practical applications, which
make this Rider book so
valuable.

A -C CALCULATION CHARTS
This new Rider Book greatly reduces the time required for alternating current engineering calcu-

lations-speeds up the design of
apparatus, the progress of engi-

neering students, and aids executives who check engineering calculations.
160 Pgs: (91/2 .x 12 le.) $7.50

404 FOURTH AVE., NEW YORK CITY
Export Division: Rocke- InternationoIElec.Corp.
Cable: ARLAB
13 E. 40th St., New York City
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EISLER ELECTRONIC EQUIPMENT
98%

Of All American Radio Tube Makers Use EISLER

GLASS TUBE SLICER

No. 11 -TU

STEM MACHINES

Equipment

SEALING MA.HINES

No. 5a-8TE

No. 23-8L

BUTT WELDERS

We manufacture several hundred different types of machines for the Electronics in.
dustries. Also a complete lins
of special transformers and
spot welders up to 500 KVA.

SPOT

WELDERS

WRITE FOR COMPLETE DETAILS

No. 95-L
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CHAS. EISLER

N). 93

EISLER ENGINEERING CO.
751 SO. 13TH STREET
(Near Avon Ave.)

NEWARK, 3, N. J., U.
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net is saturated. When switch S
is opened, the operating point drops
down to point BR, as the magnet is
in a completely closed soft iron circuit and no magnetizing or demagnetizing influences are present at
this time. When switch S is closed
to position 2 and R_ gradually decreased until the fluxmeter returns
to zero, the magnet operating point
runs down the demagnetization
curve until it reaches point H,.
Now, since the value of demagnetizing current is read at this point,
we have a reading which is proportional to H, because the field in the
gap is directly proportional to the
current through the coils (assuming no saturation of the soft iron
magnetic circuit).
Thus, while the production permeameter, like the magnetometer,
gives no answers in absolute quantities, it does give two readings for
each test piece, the first of which
is directly proportional to the residual induction of the magnet and
the second of which is directly proportional to the coercive force of
the magnet. It is an excellent production testing instrument for the
quality of large numbers of magnets.
Because its two readings are directly proportional to two of the
cardinal points of the demagnetization curve of the piece under test,
the production permeameter is
sometimes thought to be a more accurate instrument than the magnetometer. This undoubtedly is the

O.H4
BAKELITE SHEETS, RODS, TUBES
FABRICATED PARTS

WALKIE-TALKIE IN
FOXHOLE

Twenty Years of Experience
ELECTRICAL INSULATION CO., INC.
12 VESTRY ST., NEW YORK 13, N. Y.
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The beachmaster's signaller of the
British 5th Army landing force occupies a foxhole while awaiting orders
near the village of Campoleone, 15
miles from Anzio
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case, but the additional accuracy
supplied is in most cases unnecessary. The additional speed and ease
of operation of the magnetometer
is also an important consideration.
It is sometimes quite difficult to
choose between these two instruments. The ultimate choice must be
governed entirely by the needs of

\

1--////

the user.
APPENDIX
ANALYSIS OF BALLISTIC GALVANOMETERS
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us. No obligation, of

Only an undamped ballistic galvanometer shall be considered, as
space does not permit consideration
of all conditions of damping. Assume that the coil is located in the
magnetic field to be tested and it is
connected to the galvanometer. As
the search coil is removed from the
magnetic field a voltage is developed in its windings, and current
flows through the galvanometer circuit. This current produces a
torque, T, on the galvanometer moving coil which is proportional to the
physical size of the moving coil and
its number of turns, on the field
strength (produced by the permanent magnets of the galvanometer)
in which the moving coil is located,
and on the value of the current flowing through the moving coil. These
factors may be broken upinto those
which are constants of the galvanometer and those which are not:

T=
Now, assume

Ki

that it takes

Wincharger Anten-

na Towers. They
combine strong efficient coverage with

built to last quali-

(11)

a

length of time, t,,, to completely remove the search coil from the magnetic field under test. During this
time current flows through the galvanometers' moving coil. At the end
of to the moving coil will have acquired a velocity, Eo,, and the kinetic
energy of the moving system will be
E _ Ww2,

You can count on

(12)

/r

ties that insure you
years of service.
Add to these advantages their strikingly attractive appearance plus a sensationally low initial
cost and it's easy to
see why an ever increasing number of
Wincharger Antenna Towers are being
used for:
Commercial Broadcasting
Police Work
Air Lines
Signal Corps
Plants
Ordnance
To be sure for years ahead
-be sure to specify Win charger Antenna Towers.

.

where I is the polar moment of inertia of the moving system.
Since damping is not present in

Makers of
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The

Dynamotor

,-

pecially

designed to insure maximum
erfficiency at all operating
alfitudos and temperatures.
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-
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PUTTY, often used to mount glass
instrument windows, has been replaced by a synthetic cement that
forms a tighter seal between the
glass and the plastic case. The cement, developed by Westinghouse
chemists, sets quickly in a low-temperature oven and glass cleaning
is no longer necessary.

`ER

FARM EEECTRIC
SYSTEMS

DYNAMOTORS

INCÿ
VERTICAL
RADIATORS

WINCHARGERVERTICAL RADIATOR
WINCNARCER

CORPORATION

SIOUX CITY, IOWA
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the galvanometer under study, the
amount of energy of Eq. (12) will
oscillate back and forth between the
moving system and the suspensions,
appearing in full at one instant
(the instant of no twist to the suspensions) as kinetic energy in the
moving system, at another instant
(the instant of maximum twist to
the suspensions) as potential energy in the suspensions, and between these times as part kinetic
energy in the moving system and
part potential energy in the suspensions. At the instant of maximum deflection of the galvanometer, this energy is all stored in
the suspensions and we may write
=

21 tuo

2

k

(13)

ems

where k is the spring constant of
the suspensions, and 0m is the maximum deflection.
Hence:
Bm = wo1/Ì/k
(14)
Now, the differential equation of
motion for this moving system is

I

d-}-ko=T

Assuming for the moment that the
torque, T, is a constant, the solin
tion for this equation is

(1-cos

B=

S

®®

t)

I

whence

rs

SELF-LOCKING HOLLOW
SET SCREW

-m=

Ì

T
sin
1/IT/

dB

dt

t

Consequently,
T

= 1ikll

sin

Substituting Eq. (15)
(14), we get
Om

Now, if
sin

to

=

k sin

(15)

to

into Eq.

t°

(18)

11

is small so that
to

= to

1

(radians)

(17)

then Eq. (16) becomes
Sizes: No. 4 fo 11/2" diameter
Paf'd and Pats. Pend.

Yes, the "Unbrako" Self -Locking Hollow Set
Screw is literally "yours" because its now
famous design was evolved in response to your
needs. You, the users, first Insisted upon
hollow set screws back in 1909 and the demand grew apace with your interest in "Safety
First.' Our most recent development is the
The Knurling of Socket Screws origRioted with "Unbrako" years ago.

it

4,

-

Knurled Point, providing an added measure of
industrial safety and greatly reducing maintenance worries. When tightened as usual,
"Unbrako" Self -Lockers' stay tightened; yet
they can be readily removed and used again
and again.

Write for Catalog

OVER

40

YEARS

IN

BUSINESS

STANDARD PRESSED STEEL CO.

JENKINTOWN, PENNA., BOX

388

5,+6»

BRANCHES:Boston

Detroit

Indianapolis

Chicago

St. Louis

San Francisco

SOME 76,210 applicants for commercial radio operator licenses
were examined by FCC during its
fiscal year ending June 30, 1943. In
the same period, the FCC employed
2,153 people; of these, 382 are regular employees and 617 are national

defense workers in Washington;
206 regular and 948 national defense employees are in the field.
April 1944
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T t,
Bm

1ik

(18)

1I

Substituting Eq. (11) into Eq.
(18), we get
Kit, KQ
(19)
Bm

kl

Jkl

where Q is the total quantity of
current flowing through the moving coil during the time, t,.
Equation (19) shows the ballistic galvanometer to be a total -current -reading instrument. For simplicity, an undamped galvanometer
was assumed in the analysis and
it was assumed that the search coil
was removed from the field under
test in such a way that a constant
torque, T, was applied to the moving coil of the galvanometer during the time, t,. It may be shown
rigidly that a ballistic galvanometer
will read total current whether it
be undamped, underdamped, critically damped, or overdamped, and
that it will do this regardless of the
wave form of the current impulse
passing through it. The important
requirement (true for all cases of
damping) is that the condition of
Eq. (17) be observed, wherein t, is

FOR YOUR SPECIAL NEEDS
RESEARCH

)RODUCTION

Custom built

LIFE TEST

3 your own perform-

ance specifkations, TAC equipment

will

meet your particular needs.

Diversified experience
facture of
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EQJIFMENT
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and

as

to offer rapid delivery or Ell
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special
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electronic

equipment.

If you can't buy it

.
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.

.

wil Judd it!

TECHNICAL APPARATUS CO
1171 TREMONT ST., 3CSTD'1 20. MASS U.S.A.

FOR SALE

INDUSTRIAL
ELECTRIC

MACHINE
and group of
basic patents.
Well known New England
concern
manufacturing
will discuss sale on mutually favorable basis of
subsidiary company that
has been engaged in developing electronic devices since 1931.

In Active Service
Over the Entire Globe

Principals only
BO -634, Electronics

330 West 42nd St., NewYork 18, N.Y.
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IF
YOU HAVE IT MADE IN

THE EASTERN PENNSYLVANIA AREA . . .

el¢.t .uh

Ida? ,calc,e

n.eyO.uir

METAL

FINISHING
REQUIREMENTS
GOLD PLATING
Under strict laboratory
supervision

*
*

*

*

Type "C" D.C. G
for
Permanent Magnet Field, ball -bearing
equipped: 13/4" outside diameter, 3%" in
length

.

weighs

16

ounces.

THE

ALL-IMPORTANT

Nd X10-s=iR=Rd

*

*

kept small with respect to the natural period of the instrument.
When a search coil is .connected
to a ballistic galvanometer the
electrical circuit consists essentially of only two elements-the
search coil and the moving coil of
the galvanometer. Now, if we neglect the self inductances of each of
these elements (for simplicity and
because these inductances are truly
negligible compared to circuit resistances in most cases), and lump
the resistance of the search coil
with that of the moving coil, a
summation of voltages around the
circuit during the time, t,, of withdrawal of the search coil from the
field under test gives

SILVER PLATING
ALROK processing
of Aluminum
ANODIZING of
Aluminum MAGNESIUM
PROCESSING
ZINC PLATING
and CRONAK
Large items can be
handled

BONDERIZING
PARKERIZING
PARCO LUBRIZING
Extremely large units
can be processed

where N = number of turns on search coil

d = time

rate of change of flux lines
through search coil'
i = current through circuit.
''R-7= total circuit resistance.
dt

IS

The constant of integration being
zero, integration gives

N X 108

= RQ

(20)

This equation shows that the ballistic galvanometer reads interlinkages, N4), as well as total current,
Q. It also serves to point out that
the sensitivity of one galvanometer
may be high for Q and low for N4,
while that for another galvanometer
may be low for Q and high for NO,
depending upon the circuit resistance.

PROMPT DELIVERY

-

Elinco fractional
h.p. motors and generators combine compactness and small
size with utmost precision and accuracy,
the result of long experience and extreme manufacturing care and testing
. plus adequate production to assure
the most prompt delivery possible.

CANADIAN
COMMUNICATOR
-

Type

ELECTRO PLATING
HARD CHROMIUM
NICKEL - TIN

...

POILA IIEÌLPIIIA
IL[ST PROOF

"B" A.C. Generator

Permanent Magnet Field wound for one, two
or three phase A.C. Ball -bearing equipped;
flange or base mounted. 21" outside diameter
weighs 16 ounces.

Can supply quantity production on
standard items, or produce experimental
or production machines buil+ to your own
specifications.

CO.

3217 FRANKFORD AVENUE

PHILADELPHIA

34, PA.

This officer of the Royal Canadian
Navy uses a "voice gear" to direct
fire of guns aboard a warship
390

ELECTRIC INDICATOR CO.
STAMFORD

U.S.A.
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Aircraft Skins
ANOTHER

(Continued from page 107)

SPECIAL BY

definitely with r -f heating. There
are other minor advantages which
will be apparent to those thoroughly familiar with the bag
process.
In applying r -f heating to thin
surfaces an interesting problem occurs in the choice of frequency.
Loads of this type have relatively
high capacitance. Thus, if they
are to be tuned by an inductance
of practical size the frequency
used must not be too high. At the
same time the highest possible frequency is desirable from the stand Wilt of keeping voltage gradient
down. Because of these opposing
factors, the'frequency choice narrows to a small range. This may
pose a problem if the day comes
when an attempt is made to allocate certain frequency bands for
r -f heating applications. In the
preäeíit case a frequency of 4 Mc
Was found to be about right. However, should attempts be made to
extend the use of this method to
the larger pieces-some of which
are 16 ft. by 8 ft. in size- a very

..

PROGRESSIVE

P
ENPRGOo
EO

uP
PCStiE

Special heads, threads,
and finishes-on fastenings of any metal or

Ask for design help.

alloy adapted to coldupset-are Progressive's
specialty.Weekly output:
25,000,000.

Item illustrated is a

"special,"

of which no

samples are available.
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OCRESSIVE MFG. CO.

IR

TORRINGTON

50

NORWOOD

ST.

CONNECTICUT

ESSENTIAL INSTRUMENTS IN WAR SERVICE

VOICE -POWERED

TELEPHONE

In modern warfare it is
vitally important that communication systems never
falter ... that they function
with maximum efficiency at
all times.
Electronic Test and Measuring Instruments safeguard
and protect our fighting men
against Communication failures. It is our job to build
and deliver these essential
instruments of war to the
fighting fronts.

telephone that generates power from
the human voice was useful on Guadalcanal, the War Department reports.
Under favorable conditions, messages
could be received over ten miles of
wire line. 'It was used for fire control
of Infantry mortars. Photo by U.S. Army
Signal Corps
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much lower frequency, possibly as
low as 500 kc, would have to be
used.

NEW

NOW!

G

CATA

Summary

Starred -ue

PRODUCTION

OF RADIO -ELECTRONIC PRODUCTS!

As reflected in our new 48-page Catalog,
the expanded Insuline plant is producing an
enlarged line of high-quality Radio, Sound,
and Electronic Products. These include:-

Metal Cabinets, Chassis, Panels
Plugs and Jacks Clips Tools
Metal Stampings Screw -Machine
Products Antennas Hardware
and Essentials.
Send specifications for estimates. Write for
your copy of our Catalog -cowl

7.1e,
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41RON

r

S

sí air: #

t r al WOK
(-yvas.111
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EULIAE

CORPORATION

INSULINE BUILDING

OF

AMERICA

LONG ISLAND CITY, N.Y.

The tests which have been described, together with others not related here, have been fairly succesful and have given results which
show that r -f heating can be applied to the production of curved
laminated and molded plywood
parts, as well as to flat stock and
spars. At the present time simple
curved laminated parts such as
wing tip bows and spar flanges are
being made on a small scale in this
way. To date there has been no
actual production of molded shapes
using r -f heating. The reasons
are found in the more difficult application problems encountered and
the small quantities of parts involved. Insofar as war production
of wood aircraft is concerned, this
situation will remain. However,
post-war production in much larger
quantities, not only of wood aircraft parts but also of molded and
curved parts for other uses, may
well justify the work and expense
required to adapt r -f heating for
applications of this kind.
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DIAL TELEPHONE SUBSCRIBERS in Holland overload the lines
during daytime hours, apparently
as delaying technique for sabotage.
German occupation officials have
warned that they "will not hesitate
to exclude a large number of subscribers from telephone communication if the obstruction does not
disappear through subscribers' cooperation"
April 1944
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Conserving
Small Tubes
(Continued from page 142)
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LINCOLN STREET
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Itarteys
TUBES!

RELAYS!
RESISTORS!
CAPACITORS!
TRANSFORMERS!

POTENTIOMETERS!
TEST EQUIPMENT!

CONTROLS!
And 1001 Other Vital Radio and

Electronic Needs for Wartime!

Standby Practice

pttoY

hub pined

sisted into the present" time. The
almost universal use of heater -type
tubes today does not justify the
practice.
Present-day tubes generally become unusable because noise or distortion develops, usually as result
of reduced emission. Since this is
a gradually-changing condition,
weekly or even monthly routine distortion measurements or listening
tests will indicate when replacement is required.
Belief to the contrary notwithstanding, it is desirable to test a
tube with respect to emission or
noise factors while the tube is in
its normal operating position. Tube
testers usually give a "yes" or
"no" answer but do not ordinarily
indicate at which point on the gradually -changing emission slope a
particular tube lies.
Tube life can be directly increased by shutting off equipment
which is not in use. In a majority
of audio plants it was pre-war
practice to have all equipment energized throughout the operating day.
This procedure is often justified by
the requirement that equipment
must be immediately available,
either for normal operation or
emergencies, and by the fact that
most tubes require a warm-up
period.
Tubes are now more difficult to
obtain and some variations in practice are advisable. Much equipment is never required for immediate use and instances will be
found where groups of equipment
can be turned on or off as the operating day approaches and recedes
from its climax. Further, in the
case of auditions and rehearsals
warm-up time is not too important.
Sometimes the equipment shutoff problem involves lack of manpower for proper attention. This
can usually be taken care of by
the installation of convenient
switches or by sectionalizing power input circuits and switches to handle selected groups of equipment.
Time switches can often be used to

From all leading manufacturproducts that you can
ers
depend on to see you safely
through essential production.

...

HARVEY fills orders and
rushes them to you as quickly
as wartime conditions permit.
Our trained advisors help to
locate supply sources of hard to -find components. We maintain a staff to help solve your
priority problems. And, WE
DELIVER to all parts of the

United States.

TELEPHONE ORDERS TO

BRYANT

9-1946
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RADIO COMPANY
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103 WEST 43rd ST., NEW YORK 18, N.Y.
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as DEPENDABLE
as the PLANETS
TIMIHGgdon

aid OTOR S

AC VICES
DC
regular, as precise
as the movements
planets
such are

READY TO
ATTACK NEW
PROBLEMS

ords.

AS

of

advantage in local as well as outlying equipment.
It is hoped that the foregoing
will provide food for thought in
dealing with the small vacuum -tube
procurement and life problem.
While it is not advocated that audio
operating personnel engage in extensive projects to attain unusual
tube -use efficiency, it is at least
desirable that specific cases of reduced tube life be investigated
and attended to. In any case,
the desire for tube economies
should be joined with some healthy
curiosity and an open mind concerning possible solutions, even if
they do seem to require some
trouble. In that manner the required results will be assured. And
do not overlook the practical and
educational value of keeping rec-

...

Haydon Timing Motors
and Devices. Equipped
with special motors to
fit your particular requirements and geared
tap or down to any
speed from 450 RPM or
faster, to one revolution
a month.

Let our Engineering

- light

DC MOTOR
Reversible
Corn
in
pact

weight-seven

ment

BELL

seg-

commutato.

-low reactance
rotor winding-alnico magnet fieldtotally enclosed.
lubrica

Sealed -in

tion.

Service help you with
your timing problem!
Send for illustrated catalog!

*

AIR -MAIZE CORPORATION,

Haydon motors can
have brakes for instant
stop . . are reversible
and possess shift devices for any automatic
reset.
.

Cleveland, Ohio
AC MOTOR

Available 450 RPM
to
I
REV. per
month: manufactured to your specific voltage, frequency,

speed

-RPM units
consume only 2
watts.
cycle

Passaic, N. J.

and

requirements. The smallest 110 volt, 60
torque

ALLEN B. DUMONT LABORATORIES,
INC.,

I

Complete information on
Timing Motors by the
originators of Timing
Motors is recorded in
this new Haydon
catalog.

EASTERN ETCHING & MFG. Co.,

was ready to step up to the
production "firing line" in a hurry
when war brought urgent demands
for new types of electronic sound
equipment because Bell had aimed
years of study, research and experiment at the day when electronics
would come of age. Now, with the
production of electronic sound devices that are proving to be master
weapons in wartime roles, BELL Engineers are gaining still further knowledge of this science. They will again
have a head start-in applying electronics to new peacetime needs.

INSTANT CONTACT
BY VOICE: BELfone spends production,
complete

Chicopee, Mass.
ERCO RADIO LABORATORIES, INC.,

streamlines management with
vocal contact between all exoffices, departments.
ecutives,
Instant fingertip control. All desirable special features available. Write.

Hempstead, N. Y.

*

L. F. GRAMMES & SONS, INC.,

Allentown, Pa.
TIIE HALLICRAFTERS CO.,
Chicago, Ill.
MUEHLHAUSEN SPRING CO.,
WRITE
FOR YOUR
COPY

TODAY

ad011.
MANUFACTURING COMPANY
*

INCORPORATED

SYLVANIA ELECTRIC PRODUCTS, INC.,

Danvers, Mass.
SYLVANIA ELECTRIC PRODUCTS, INC.,

Salem, Mass.

*
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Logansport, Ind.

TUNG-SOL LAMP WORKS, INC.,

Newark. N. J.

\.

"

BELL
Inc.

SOUND SYSTEMS,

1189 Essex Ave., Columbus 3, Ohlo
Expert: 4900 Euclid Ave., Cleveland 3, Olio
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Design Chart
(Con( hrited from page 144)

chart, it is necessary to change the
decimal points of the L, C, and f
scales according to Fig. 1. This
change doesn't affect the upper section of the chart, because the reactance values remain unchanged.
The range of all other scales may
be shifted by similarly shifting
decimal points.
The fixed capacity- kva- and maximum-voltage lines are drawn in
Fig. 1. The available frequency
range is shaded, as is the resulting
reactance-spread of 32 to 105 ohms.
The desired kva obviously may be
obtained at 1800 to 2500 v, depending on the frequency used. Since
the maximum permissible stress of
2500 v is within the shaded range,
the implied 62 ohms and 2500 kc
would be used, giving a current of
40 amperes.
Capacitor Application
Assume that a certain 0.1-µf 10 kv d -c blocking capacitor may have
a 2 percent super -imposed alternating voltage of 200 v at 200 kc,
and that it is desired to know
at what alternating voltage the capacitor may be operated at other
frequencies. Referring to Fig. 2, or
the chart, the 0.1-µf lines cross at
8.0 ohms in the lower half ; this 8 ohm reactance line followed up to
the 200-v line gives 5 kva and 25
amperes. These last two values es -

SOLDER DISPENSER

Contamination of solder by handling
and dirt is prevented by a dispenser
made of methyl methacrylate resin
tubing and a brass nozzle. The solder
is formed on a drill rod in a bench
lathe and is pulled from the dispenser
with pliers as needed by workers in
the G -E Schenectady Works
ELECTRONICS

-

April

1944
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IF YOU MAKE ELECTRONIC EQUIPMENT
OUR FULL CAPACITY IS AT YOUR CALL
100% of BUD capacity to turn out SHEET METAL
CABINETS and RACKS, COILS, CONDENSERS, CHOKES
and ACCESSORIES is at the call of builders of electronic equipment which is intended to help win the war.
SHEET

METAL

As specialists for many years in manufacturing this
precision equipment, BUD is now able to give unusual
service to customers. We have the KNOW-HOW and
the facilities. Why not let us know what you need.

BUD RADIO, INC.
CLEVELAND, OHIO

CONDENSERS

COILS

NEW...
RELAY -

CONTACTOR 4
GLENN -ROBERTS
These compact units are ideally suited
to a wide range of heavy-duty circuit control applications. Check these important
features:
RELIABLE, fast acting vertical solenoid; double -break silver alloy contacts, operating with a self-cleaning wiping action; conservatively rated
at 30A at 110 V:, 20A at 220 V. or 10A at 440 V.
SINGLE or dual -voltage operating coils available for all standard
voltages (220-440V. illustrated); extremely low seal current, low pickup
and drop -out voltage.
MAXIMUM flexibility ..."deck" design permits virtually unlimited
combination of contact arrangements with standard parts. Normally
open, normally closed and double -throw operation available in single,
double or more poles.
WRITE OUR ELECTRONICS DIVISION FOR ENGINEERING DATA
EXPORT AGENTS

Frazar

&

Hansen, 301 Clay St., San Francisco, Calif.

GLENN -ROBERTS COMPANY

1009 FRUITVALE AVENUE
OAKLAND, CALIFORNIA

2107 ADAMS STREET
INDIANAPOLIS, INDIANA
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SERVICES AND
PRODUCTS NOW
OFFERED AT
AUBURN

Injection Molding
Plastic Tubing
Compression Molding
Die Manufacture

Extrusion
Transfer Molding
Cellulose Nitrate
Sheets and Rods

Looks like the conventional handset of your
telephone doesn't it? But if you look a little
closer you'll discover that it's different. Handsets like these are molded by Auburn for the
Stromberg -Carlson Company and used by the
U. S. Army.
And in plastic molding you'll find that Auburn is different too when you see what
Auburn can give to your plastic requirements.

From engineering department to final inspection this organization is set up with one purpose in mind
. to give you molded plastic
parts that are better and more economical,
. whether it's a molded plastic handset or a
thousand miles of extruded tubing.
If you are planning on the use of plastics,
get in touch with Auburn. You'll find there is
a difference.

ESTABLISHED

1876

AUBURN.
AUBURN BUTTON WORKS, INC., AUBURN, N. Y.

PLASTICS
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amperes, gives 2 kva and 80v a.c.
At 50 kc the capacitor's reactance
is 31.5 ohms, resulting in a 20 kva
burden at 25 amperes. So the 31.5 ohm line must not extend beyond
its intersection with 5 kva, which
corresponds to 13 amperes and 400
v a.c.

It is apparent, therefore, that
the intersection of any reactance
line with those of current and kva,
shown heavy in Fig. 2, will determine the maximum permissible
alternating voltage at the frequency desired, provided of course
that the combined alternating and
direct voltage do not exceed the rating for dielectric strength.
The same procedure could be followed in ascertaining permissible
working conditions at various frequencies for power factor correction, or for tuning capacitors used
with induction -heating coils or furnaces.

INTELLIGENT
DEPENDABLE SERVICE
IN NEW ENGLAND

In the
pressure of working with war
plants and war agencies we haven't forgotten our jobber customers. Our visits
will continue to be as frequent as always.
Our "Guide and Index" is yours for the
asking.
Extra copies are available for
your own distribution.

Manufacturers planning programs should
keep in mind that we represent leading
sources, accustomed to meeting strictest
specifications and delivery schedules. Our
long experience is worth considering when
If in
our Field Engineers call on you.
a hurry, phone or wire us.

HENRY

P.

SEGEL CO.

Manufacturers Representatives
Field Engineers
221

COLUMBUS AVENUE

Boston 16, Mass.
KENmore 3012-6333

Serving Manufacturers, Jobbers, Schools
and Laboratories in New England
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frequency-say 500
kc, the intersection with 0.1 µf
occurs at 3.15 ohms, which-at 25
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Branch Office in Hartford, Conn.
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be exceeded.
At some new

BLIND RADIO STUDENT

!`4,i1}0,t Old r.:
REFLEX
SPEAKERS
are now the

tablish the thermal limits of the
capacitor, neither of which are to

Mary Maderas, 19, solders leads of a
one -tube receiver she is building in a
beginner class at the New York Institute for the Education of the Blind
April 1944
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Backtalk
This department is operated as an open forum
where our readers may
discuss problems of the
electronic industry or
comment on
which ELECTRONICS
has published.

articles

"My

Production
Has Increased

11%
Since We

Started

Using

Sherman
Terminals"

Why Industry Goes
Slow on Electronics
I CAN GIVE You reasons given me by
a large drink manufacturing plant.
It is quite large and in most of its
buildings it could use a large quantity of electronic gadgets in the

mixing, weighing, packaging and
conveying of the products before
and after manufacture. There are,
however, only one or two devices
using electronics.
The main reason offered for this
situation is the failure of all things
electronic, tubes, condensers, etc.
involving lots of time loss for
trouble -shooting and repair.
Another reason is that even if
they have all the electronic controls
possible, they could not keep one or
two men on the payroll for their
maintenance alone as they would
not be busy enough to warrant hiring and the equipment would be too
complex for the usual run of plant
electricians.
I have found that companies having electronic devices find it too
expensive to get factory service for
every breakdown, hence call the local radio service man who usually
knows nothing about the equipment
and depends upon the manufacturer's instructions books. These,
from my experience, are about as
clear as mud and tell all but what
should be told for proper checking
of the equipment. Usually they give
circuits and components but neglect
resistance and voltage charts. A
checking procedure that could be
followed with a good volt-ohmmeter, etc.
Several times I have worked on
equipment and, because I placed the
seat of trouble atsources requiring
rebuilding the original setup used,
(involving considerable work and
ELECTRONICS

-
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A typical customer's comment-"Sherman
Terminals, Soldering Lugs, Fuse Clips,
etc., do help to save time and speed up
production." Find out about these
Sherman Electrical Fittings. They may
too.
cost you less than you're paying now,

Write for Catalog.
Mich.
H. B. Sherman Mfg. Co., Battle Creek,

Sherman

Terminals
Lugs and

Fuse Clips

REDUCED
WITH

AMPERITE
VOLTAGE OF 24V
BATTERY ó CHARGER
VARIES APPROX.

;
,

'

2%

DELAY RELAYS:

REGULATORS
' e4t((' ed

WITH AMPERITE
VOLTAGE VARIES
ONLY

For delays from

.

Amperites cut battery voltage fluctuation from approximately 50% to 2%.
not affected by
2. Hermetically sealed
altitude, ambient temperature, humidity.
3. Compact, light, and inexpensive.
Used by U.S. Army, Navy, and Air Corps.
1.

Ito

100

-

seconds.

for catalogue sheet.
Hermetically sealed. Unaffected by altitude.... Send

This 4 -page folder will help you solve
Current and Voltage Problems: contains
Wrile for your copy now.
much valuable data in practical form
N. Y.
AMPERITE CO., 561 Broadway, New York (12),
Toronto
In Canada: Atlas Radio Corp., Ltd., 560 King St., W.
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-
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expense getting the defective unit
out, repaired, and replaced), was
told I didn't know anything about
it. Hence when the factory representative confirmed the diagnosis,
I received no credit and practically
no compensation for my pains.
I know that if I were running a
plant I would use as little electronic
equipment as possible, as I have no
faith in any electronic device.
That's the way I make my living,
-off equipment failures.
What are the manufacturers (not
radio, sound and talking picture)
doing to get the general run of
radio service men qualified to service other electronic equipment.
Nothing! Usually they will not
answer question letters. These cut
the profits from their service de-

AGASTAT
ELECTRA-PNEUMATIC RELAY

COMPACT:
4 IN. HIGH
21/2 IN. DEEP
21/2 IN. WIDE

WEIGHT:
11/2

POUNDS

partments.

ELIZABETH
AMERICAN

AGA

The electronic manufacturers
should give some qualified service
man in each community instructions and service data for their
equipment sold in a given territory.
Something of this nature would do
a lot to promote sales by showing
the buyer that he can call in a local man at a moment's notice and
get qualified service.

NEW JERSEY

GAS ACCUMULATOR

COMPANY

W. C.,
New Orleans

That discovery is being made again and
again nowadays. The fact that carbon
has proved so successful a medium for
brushes is a pretty good indication that
it will suit many new uses as well.
Among its virtues are: availability of

SUPERIOR CARBON
PRODUCTS, INC.
9117 George Ave.,

Cleveland

5,

:

raw materials; controllable' density and
hardness; wide range of conductivity;
non -corrosive, self-lubricating, virtually
non -expanding, non -melting; can be impregnated with metal.... The Superior
engineering staff is investigating new
applications all the while. How about
that problem you have now?
Our opinion is yours for the asking

i1°'''

Ohio

a

SUPERIOR

CARBON
BRUSHES

147001ANEN7 MAGN£/f
.ALL SHAPES

-

FOR ALL PURPOSES

STEEL
1116 E. 23rd

&

SKINNER

PRODUCTS

STREET

COMPANY

-

INDIANAPOLIS, INDIANA

Laminations for Radio Transformers

Dies-Heat Treating-Stampings

42
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YEARS EXPERIENCE

YOUR Cross Talk Editorial in the
December 1943 issue of ELECTRON ICs, I noticed your article entitled
"Ignorance". This article struck a
responsive chord so I thought a
word on this subject regarding our
solution of this problem may help,
or at least give you some idea of

IN

PLYTUBE is a light -weight plywood tubing in which the lay of the
winding of the veneers is adjusted
to fit specific needs. One method of
.

ALL SIZES

Stamped, Formed, and Cast; Chrome, Tungsten Cobalt and ALNICO** (cast or sintered) under G. E. license.

THOMAS

Electronics in Canada

Tools

fl;iv.

winding is used if the tube must
withstand radial crushing pressure
or internal hydrostatic pressure.
Other methods are used for torsion,
columnar compression, flexural and
tensile strengths. It has found a
variety of wartime uses, from sectional for life-rafts oars to radio
antenna masts.
April

1944
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TERMINAL RADIO CORP.
85 CORTLANDT".ST" NEW YORK 1, N. Y.
Pena Worth 24415

WANTED:

Electronic or

electro-mechanical
products
(equipment, parts,
or consumer items)
for the post-war era by

modern, well - organized
manufacturer of radio
parts, who desires to add
new products.
Apply to W-646 Electronics
330 West 42nd Street, New York 18, N. Y.
88888 ne.1111111811168.011n
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'what we in Canada are doing.
Sometime ago a group of electrical men-representing most of the
industries in this district-gathered together to discuss the possibilities of electronics and how it
may effect our future thinking.
Some of us had operated as "hams",
and I suppose what meager knowledge we possessed helped us to get
started properly. The outcome of
this meeting was the formation of
a group of electronic -minded electrical engineers whose purpose is to
discuss developments; solve any
problems (if we can) arising from
the use of electronics; arrange for
speakers to discourse in their particular field, providing it deals with
electronics, and in this connection
only.
While we meet every month, the
alternate monthly meetings are devoted to a purely technical discussion for the benefit of the 30 mem-

bers of this organization. For the
other meetings we arrange to invite executives and production men
to sit in, while our speaker is requested to address us in elementary
language so far as it is possible.
This way we feel we can acquaint
our guests with some of the underlying principles of electronics and
its effect on their particular phase
of industry.
We have elected a slate of officers
comprising a chairman, three directors, and a secretary -treasurer.
Each member of this organization
has to be prepared at all times to
discuss a phase of electronic control. In this way we feel that the
members must study or else be
caught some day with nothing to
say. All discussions and speeches
are recorded verbatim in shorthand, and transcribed copies are
made available to members for the
purpose of study and also to provide a ready means of reference.
We feel we are off to a good start
and only time will tell whether our

IN 19.43, production of radio equipment jumped more than 110 percent
over 1942, while the 1943 total for
all types of signal equipment rose
130 percent above the 1942 level.
There was declining emphasis on
ground radio equipment, and a big
expansion in airborne signal equipment.
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efforts will bear fruit. In any case,
we are getting acquainted with one
another over the dinner table and
hope, eventually, to dispel our ignorance regarding what "happens
between cathode and anode across
the evacuated space".
JOHN R. MARSH

PROMPT

Chairman,
Society of Electronic Engineers

Deliveries

St. Oatherines, Ontario

on Adequate

Priority

Meg

VHF Relays

Meter

IN A RECENT SPEECH Mr. James D.
Shouse, vice-president of WLW,

*

WINSLOW-made megohmmeters; with true
ohmmeter movements manufactured in our
plant. For testing insulation resistance of cables,
motors, generators, etc. Hand -driven generators

-direct reading-compact-rugged.

Write for detailed specifications and prices

SILK SCREENING

ON FRONT PANELS AND CHASSIS
METAL and PLASTICS
Sharp clear characters, durably printed
on finished or unfinished surfaces.

PROMPT DELIVERIES (One To Two Weeks)

SCREENMAKERS
64-A Fulton Street

Rector 2-9867
New York
Inventors of New Inlay Process See Page No. 368

7, N. Y.

When you get the "green light"
to convert to peacetime production, will you be among the
fortunate who are all set to go,
or will you have to start from
scratch?
If you are planning on new post-war products
that
employ transformers, it is all the more important will
that
you arrange in advance for your requirements.
Send your specifications for a quotation

"DONGAN"
400

DONGAN ELECTRIC
2977 Franklin

MANUFACTURING CO.
Detroit 7, Michigan

"The Dongan Line Since 1909"

stated that American broadcasters
had better start planning new technical equipment to get programs
to Europe after the war at least
as well as the BBC does now. He
further stated that our present
short-wave stations do not have an
adequate signal reaching the European soil and the many millions
who represent a powerful potential
post-war market for American
products.
The ideal frequency for European coverage, due to the type of receivers in use there, would be in the
region of our standard broadcast
band. The problem resolves itself
into one of getting the programs
over there reliably_ with reasonable
fidelity and not subject to the
vagaries of short-wave transmission, if they are to have any value

as a commercial medium.
A system of VHF relays across
the Atlantic would seem to be a
good solution to the problem. These
could be mounted on towers of considerable height with a foundation
moored to the ocean floor. They
could be designed to be virtually
automatic in operation with dual
channel safety changeover systems.
A site could be chosen for the installation of standard broadcast

MORE THAN 7,000 tubes operate
continuously in the receiving sets
at RCAC's Receiving Central at
Riverhead, L. I. Heat from the
tubes keeps the equipment dry and
stable in operation and saves 2800
gallons of fuel oil per season since
an air circulating system was installed.
April 1944- ELECTRONICS

To protect tubes and other
plug-in components
from loosening under vibration, get acquainted

ro/Az
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page 364 this issue,
and 'phone, wire,
or write us.

See

We

BIRTCHER

THE

11

CORPORATION

Manufacturers

o f AIRCRAFT
and RADIO PARTS
LOS ANGELES

5087 HUNTINGTON DR.

MICROMETER

32

Manufacture

a

complete line of equipment

AC ARC
SPOT WELDERS, electric, from ?4 to 50 KVA
WELDERS
TRANSFORMERS, special anti standard types
From 100 to
INCANDESCENT LAMP manufacturing equipment
400 AmDs.
FLUORESCENT TUBE MAKING EQUIPMENT
ELECTRONIC EQUII'MEAT, vacuum pumps, etc.
WET GLASS slicing and cutting machines for laboratory use
GENERAL GLASS working machines and burners
for students and laboratory
COLLEGE GLASS
Rtork
ENGing units NG
Newark. New Jersey
731 So. 13th St. (near Avon Ave.)

EISLECO.

Electron Tube Machinery

for
checking

FREQUENCY

of every

transmitters

from 1.5 to 56 me.,

METER

LAMPKIN LABORATORIES
Bradenton, Fla.,

U. S.

type,-standard, and special design

Specialists in Equipment for the manufacture of Radio Tubes, Cathode Ray Tubes,
Fluorescent Lamps, Incandescent Lamps,
Neon Tubes, Photo Cells, X-ray Tubes
and other glass or electronic products, on
production or laboratory basis.

within 0.01 per cent
A.

FINE RIBBONS
OF

TUNGSTEN MOLYBDENUM
Making a modest but effective contribution in Electronics' War accomplishments.
15

H. CROSS

Beekman St.

CRYSTALS

New York

by

2IIp oOWM
Thousands of vital transmitting installations rely on the accuracy and dependability of Hipower Precision Crystal
units. With recently enlarged facilities,
Hipower is maintaining greatly increased
production for all important services.

When essential demand begins to return
to normal, Hipower will be glad to help
with your crystal needs.

HIPOWER CRYSTAL CO.
Sales Division-205 W. Wacker Drive, Chicago
Factory -2035 Charleston Street, Chicago, Ill.

1012-14 McGee St. Kansas City, Mo.

QUILTED ASBESTOS
MITT WON'T FRAY
ON TOUGHEST JOBS
Troubled executives find new
QUILTED asbestos mitt won't
shred, won't fray on tough lobs
handling hot metals, molds, other
hot materials. Quilted both sides
reversible to fit either hand: gives
double duty, double wear. Just one
of many interesting Safety Ideas tova:uable to production minded executives.
4300 items in line- SiËËL6RIP
gloves, aprons, sleeves,
Wml.n
spats, etc. Send for new
catalog now.

COMPANY
INDUSTRIAL GLOVES
Ie, I. In Can:Safety Supply Co.,Tor

325 Garfield Blvd.,Danvi

I

l

1307.1309 Seven+h St., North Bergen, N. J.

Professional Services

STANLEY D. EILENBERGER
Consulting Engineer
INDUSTRIAL ELECTRONICS
D esign-Development-Modela
Complete Laboratory and Shop Facilities
6309-13-27th Ave.

Kenosha, Wis.

Telephone 2-4213

l

J. L. A. McLAUGHLIN
with

Designer of
Communications Receivers
P. 0. Box 529, LaJolla, Calif.

s

AUTOMATIC WIRE STRIPPER

...Speeds Production

-

Strips insulation from all types of
wire
instantly, easily, perfectly.
Just press the handles and the job
Cuts wire too. Strips
is done.
800 to 1000 wires per hour. Available for all size solid or stranded
wires
No. 8 to No. 30. List
price $6.00.
Write Dept. E for Full Particulars.

JOSEPH RAZEK, Ph.D.
Consulting Physicist

-

Peeineeringcoblems
slDeEne
and
Electronics
Con t of
truments
Instrumentsandd
Insctrical
Specialists in Colorimetry. SpectoDhotometry and
Industrial Color Control
Laboratory and Shop Facilities

GENERAL CEMENT MFG. CO.
Rockford Illinois U.S.A.
Make

it

a

HABIT

202 Darby Road

WOODWARD

... to check

this page-EACH ISSUE
supplements other
TIIIS CONTACTS SECTION
additional
advertising in this issue with these essential
to
announcements of products and services
efficient and economical operation in the field of
ELECTRONICS

ELECTRONICS

-

Lianerch, Pa.

Phone Hilltop 6910

REX RHEOSTAT CO.,

Baldwin,

L.

I

N. Y.

& KEEL
Consulting Engineers
Industrial Electronics
at Communications
Washington 4, D. C.
Bldg.,
Earle
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transmitters on the other side, and
we would have a reliable path for
American broadcasting to our Eu-

"HARD -TO - SOLDER"
PLACES ARE EASY

ropean listeners.
At first glance the idea may seem
fantastic, but relays of this type
are now in operation in this country and they will come into common
use with the advent of post-war
television networks.
The cost
would not be out of proportion to
the advantages to be gained in
goodwill and the commercial opportunities offered by European
markets.
BERNARD SEAMON
Wiaeasset, Maine

to reach with the efficient KELNOR iron
which quickly, accurately solders without

danger of burning insulation on adjacent
wires
and in places most difficult to
get at with conventional type irons.

...

KELNOR e1ectitc
PEG. U.S. PAT. OFF.

1.

2.
3.
4.
5.
6.
7.

SOLDERING IRONS
(PATENTS APPLIED Fonl

Some KELNOR Features:
KELNOR Weighs Only 8 Ounces
Special KELNOR Extendable Tip
Balanced KELNOR Angle -Head
New Type Heating Element
Comfort -Cool Plastic Handle
All -Ceramic Sealed Insulation
Rugged Welded Construction

A precision -built tool of highest quality.
KELNOR Soldering Irons are specially designed for making quick, solid, sure connections in such fields as Radio, Aircraft,
Telephone, Telegraph, Shipbuilding, etc.
APPROVED BY UNDERWRITERS LABORATORIES, Inc.

Order through your JOBBER-or, for more facts, and orices, write

Notional Soles Agent, Wm. Weston and Co.,

KELNOR MANUFACTURING CO.

óMÉs:

550 Page Si., San

Francisco

17,

Calif., or

CENTRAL TOWER, SAN FRANCISCO 3

UNITED DYNAMOTORS
Manufactured under government specifications with
government inspection at our
plant.
PROMPT DELIVERIES

UNITED ENGINEERING CO.

3317 N. Crawford Ave.

Chicago, Ill.

WAXES
COMPOUNDS for
ELECTRICAL INSULATION
Zophar offers prompt service on Insulating Compounds for
a wide variety of electrical applications, including:
insulation for CONDENSERS, TRANSFORMERS, COILS, power
packs, pot heads, sockets, wiring devices, wet and dry batteries,
etc.
Also WAX SATURATORS for braided wire and tape, WAXES for

radio parts.

Special compounds made to your order.

1

ZOPHAR MILLS INC.
Brooklyn,
130 -26th St.
FOUNDED 1846

402

N. Y.

Polarized Speech
up against a peculiar
problem for a few years, and having been unable to find a comprehensive discussion of the matter
in any of the various manuals and
texts, I am writing to ask whether
you can steer me to a source of
information, and also to suggest a
topic of interest for a possible future article in ELECTRONICS.
This problem is one of unequal positive and negative peaks
of modulation of the broadcast carrier wave. Before installing a
limiter built along the lines of the
one designed by Mr. Herrick, (Dec.
1943 ELECTRONICS), this differentiation was only slightly noticeable, but, when volume compression
was used, the effect became quite
pronounced!
Becoming interested in this, I
substituted a dummy antenna on
our RCA 250-K, and with both
microphone, turntable, and b -f oscillator, began experimenting. I
found that with a pure wave, the
peaks were equal, also with musical
transcriptions; but with speech the
results were quite different! Using
the voices of our various announcers, I soon found that the
harsher male voice had a pronounced difference in positive and
negative peaks, but that the average female voice had an effect of
producing a condition of equal, or
nearly so, peaks. The polarity of
the peak condition could be reversed by reversing either the microphone connections, or the input
connections to the limiter. I also
found that the transcribed voice
had the same effect as the spoken
HAVING BEEN

April
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pew g

scetoea.
KEENE

NEW HAMPSHIRE

YEARS OF
SPECIALIZED EXPERIENCE

MACHINE SCREWS

PLASTIC INSETS

SHEET METAL SCREWS
MACHINE SCREW NUTS

HOLDING PINS

word into a microphone. Therefore, this would indicate that the
cause is either in the human throat
structure, or in the microphone itself.
Voices rich in harmonics had the
most noticeable un -balance. Talking in my natural voice, the peak
difference was apparent, but raising my tone to a high falsetto resulted in a condition wherein the
peaks were almost perfectly balanced
I noticed another peculárity : The
250-K speech -input stage of p/p
1620's has quite a large amount of
inverse feed-back from the 828
modulators. With some voices, the
right-hand modulator plate meter
will kick slightly earlier than the
other, and the two meters will be
slightly out of step with each other.
With music, they behave more like
Class B plate meters. With the inverse feed-back circuit opened, the
meters kicked in step on both
speech and music, but of course the
stage became unstable, due to the
sensitivity of the 1620's and 828's.

SPECIAL RIVETS

LEE CLOUGH
Chief Engineer
KLUF

ALL TYPES OF HEADS AND THREADS
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JUST

EDITION

OUT!

Y,,r,,e

FREE!
800 Page
Buying Glide

1-r,?

RADIO PARTS
RADIO TUBES
and INDUSTRIAL
ELECTRONIC EQUIPMENT
IN A HURRY
FROM

OUR LARGE STOCK!

*

*

*

SEND FOR FREE CATALOG!
New 1944 Edition-Just Out!
Write today on your company letterhead for this
massive 800 page, bound volume containing everything in radio and electronic equipment.
Address Box E.A.
Telephone BArclay 7.1840

SUN RADIO
CO.

& ELECTRONICS

212 Fulton Street, New York 7, N. Y.

SEARCHLIGHT SECTION
POSITIONS WANTED

POSITIONS VACANT
SALES ENGINEER WANTED, Chicago territory, for established manufacturer of metal
and
fasteners widely used by industry on war
peacetime products. Prefer resident Chicago
area, age 30-36 with engineering training. Give

full details, education, experience, draft status,
age, salary expected and recent photograph.
Require statement of availability if engaged
in war work or essential activity. P-615, Electronics, 330 W. 42nd St., New York 18, N. Y.
ELECTRONIC ENGINEERS wanted for new
department in old company with outstanding reputation. Development or production
abilities sought in field of electronic instruments and control devices. Advancement
should be rapid. Write stating experience,
education, salary expected. draft status and
availability if now engaged in essential war
work. P-637, Electronics, 330 W. 42nd St.,
New York 18, N. Y.
ELECTRONIC SALES ENGINEER-As field
contact man with established parts manufacturer. Must be well acquainted with engineers in tube, set and components plants and
active in radio engineering societies. Attractive proposition. State availability, education,
experience and qualifications. Members of our
organization know of this opening. Reply to
P-635, Electronics, 330 W. 42nd St., New
York 18, N. Y.
SALES PROMOTION MANAGER-Established
parts manufacturer in radio and electronics
field wants thoroughly experienced man, with
executive ability, familiar with buying policies
of these industries. In reply give availability,
education, experience and qualifications. Draft
status. Reply to P-639, Electronics, 330 W.
42nd St., New York 18 N. Y.
(Additional Position Vacant Ads on pages
404

and 405)

Attention Manufacturers

CONSULTING ENGINEER (electrical

&

me-

chanical) complete laboratory facilities.
years practical experience electronics & relay
controlled systems, instruments, motion picture
sound recording installations, broadcasting
equipment. Authority on ground systems. Art
Davis, 1508 W. Verdugo, Burbank, Calif.

Do your planting and

ENGINEER experienced in audio design, midget tube production, wants post-war contacts in Chicago area. PW-647, Electronics,
330 W. 42nd St., New York 18, N. Y.

Plan your distribution now, be ready for your post
war production output.
Of course you must continue on war production
day.
work day and night to speed that final from
Therefote, post war business is the furthest
But to plan then, in a

15

ENGINEER-PHYSICIST-Radio and Electronics desires permanent position in research
and development in electronics. One year
experience research high veltage cables, four
years development and design of radio and
electronic test equipment. PW-648, Electronics, 330 W. 42nd St., New York 18, N. Y.

WANTED: 1 Farnsworth 6 Stage or 11 Stage
Infra Red Sensitive Photo Multiplier tube
for important war research work. W-640,
Electronics, 330 W. 42nd St., New York 18,
N. Y.
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ATTENTION! Qualify Nlfg'rs.
Whose products are used by Industrials,
Electronics Mfgrs. and Jobbing trade-Ií

you are seeking exceptional sales representation, engineered on solid foundation,
for post-war opportunity-contact
330

N Y

spacehort

of time, would be an expensive proble m.
manufacturers representative for over 15
terriyears in the New England and New Yorkvarious
tory, constantly calling and talking to I find
distributors of radio and appliance lines, to plan
these progressive distributors are anxious
now as to "Whose" lines they will carry. ToYou.he the
are
gether,
to
then distributor
and
With my past record of volume business
established clientele, I could help you in establishing your product with the cream of the crop
in this territory.
Your inquiry will be held strictly confidential.
As

a

RA -649 Electronics
330 W. 42nd St., New York
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Philadelphia
New York City
and New Jersey
RADIO - ELECTRONIC

SALES REPRESENTATIVE
INTERESTED IN SECURING
LINES OF ESTABLISHED MERIT

for

FIELD
JOBBER
sales representative

EMPLOYMENT AGENCY

-

comes.

IS
18

a

Mechanical-Industrial-ElecENGINEERS
trical-Chemical-Civil-Architectural, etc.
Our specialized service to Technical and Scientific men only, for over 50 years, continuously
us to offer a fine
at the same address, enables
selection of positions for high grade ManuManagers,
Production
facturing Executives,
types.
Metallurgists and Technical men ofW.allJackson
Inc.,
53
Agency,
Engineering
The
Blvd., Chicago 4, Ill.

Victory

when

will

WANTED

RA-650 Electronics
West 42nd St., New York

weeding early
Be ready to harvest

"SEARCHLIGHT ADVERTISEMENTS
received by April 14th appear in the May
issue, subject to space limitations.
NEW

Address copy to the

Departmental Staff
330

ELECTRONICS
West 42nd St., New York

18,

N. Y.

of naHighly successful
in
tional repute with outstanding backgroundadd
radio parts field since early 1920's can
and
promodistribution
for
lines
two
one or
tion by select jobber following in metropolitan
New York-Philadelphia-New Jersey areas.
Inquiries and correspondence treated in utmost confidence. Write
RA -645, Electronics
330 W. 42nd St., New York 18, N. Y.
.1114

Additional Employment Advertising on pages 296, 308, 316 & 356
ELECTRONICS-April

1944
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RADIO -ELECTRONIC
ENGINEERS

ELECTRONIC ENGINEERS
A well established company of
excellent reputation located in
the east, offers permanent position to a few engineers who

have educational training and
background in Electronic engineering or Physics. Unusual
opportunities offered men who

TESTERS

TECHNICIANS
EXCELLENT

possess originality and initiative in connection with research
and developments relating to
television, radio, sound reproduction and other applications.
Write full particulars relative to
education and experience.

OPPORTUNITIES

IN A MAJOR POST WAR FIELD

Openings available at our Research
Laboratories and Electronic manufacturing unit. Leaders In the design and
development of vital electronic equipment for the armed forces.
Essential workers need release

statement.
Write, stating experience, education, draft status, salary requirements
or apply to

SPERRY
GYROSCOPE

CO.,

INC.

Research

P.

Labs. & Electronic Plant
Stewart Ave. & Clinton Rd.
Garden City, New York

635, Electronics, 330 West 42nd St., New York 18, N. Y.
111

WANTED

PERMANENT POSITION

Permanent Positions
Available with national manufacturer in essential X-Ray industry. Experienced Field Service and Sales
Engineers will be placed in branch
offices immediately. Factory training
courses available for man with technical background. Excellent opportunity
for Electrical Engineers. Work is interesting and under pleasant conditions.
Ample opportunities for advancement.
Write the Supervisor,
Technical Employment

Union Bank Building
Pittsburgh 22, Pennsylvania

for

Electrical Engineers

Electroacoustic or

Development and design work in transformer applications for radar, lighting,
power, etc. Also junior engineers for
drafting and layout. 100% war work.
Excellent post war potential in research
laboratory or sales engineering department. If you are not utilizing maximum
skill at present position apply by letter
at once.

Electromechanical Engineer
Must have substantial experience and

demonstrated initiative in design and
measurement of practical electroacoustic or electromechanical transducers.
To illustrate the requirements, he must
be capable of taking full responsibility for determining the equivalent circuit constants of piezo-electric crystal
plates and assemblies used as transducers, including the development of
necessary measuring apparatus and
techniques. The position offers excellent opportunity to contribute to the
War effort, followed by a continuing
program of post war development.

SOLA ELECTRIC COMPANY
2525 Clybourn Ave., Chicago 14, Ill.
WANTED

MOTOR DESIGN ENGINEER

Write to: A. L. WILLIAMS, President

WESTINGHOUSE ELECTRIC
& MANUFACTURING CO.

Must be thoroughly experienced in design and
production of fractional horse-power motors and
generators. Only top-notch man considered. All
replies confidential and must be complete. Excellent opportunities-location southern New England. Statement of availability required.
P-641, Electronics
330 W. 42nd St., New York 18, N. Y.

THE BRUSH DEVELOPMENT CO.
3311 Perkins Ave., Cleve'and 14, Ohio

newness

WANTED

WANTED

ENGINEERS-DESIGNERS

radio devices, and aircraft accessories.
Excellent post-war opportunities. Laboratory located in central Manhattan. All replies strictly confidential. Write full details.
P-651, Electronics
330 W. 42nd St., New York 18, N. Y.

ELECTRONIC or ELECTRICAL
Experience for Research

CHIEF ENGINEER
Capable of designing and supervising Installation
of equipment. To take complete charge of laboratory and supervise production quality control.
Must have previous experience with etching and
formation processes. Write stating experience, education, draft status, present and previous earnings
and salary requirements. All replies will be held
In strictest confidence. Excellent post war possibilities involving inclusion in owner -management
group of young, aggressive capacitor manufacturer,

and Development In our
TOCCO HEAT TREATING
INDUSTRY
Post War Future
Good Saláry for Right Applicant

Address,

OHIO CRANKSHAFT
3800

Harvard

P-644, Electronics

Cleveland, Ohio

llneeeneee,oe,n,enne

5:0 N. Michigan Ave., Chicago
.,,,,,, ,,, 11111111111 lll

WANTED

WANTED

Electronic

Experienced man for real critical
war work. We also have fine opportunity from postwar standpoint. If
you have had plant layout, piping,
machine design, architectural or any
mechanical drawing background,
write us at once. State experience
and salary desired.
P-643, Electronics
1

I,

111.

Mechanical

THE MODERN ELECTRONICS CO.
409 North Broad St., Elizabeth, N.J.

l

111111111111
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DEVELOPMENT

2833 -13th Ave. So.

CO..

Minneapolis. Minn.

POSITIONS VACANT

The Engineering

Experiment Station of the University of Florida is interested in obtaining radio
and electronic engineers and radio -physicists for
research on contracts with government agencies.
While this work is of a war nature, some of the
positions will be permanent, depending largely, on
the ability of the man.
THE ENGINEERING EXPERIMENT STATION

University of Florida

Gainesville, Fla.

(Additional Position Vacant Ads on Page 405)
404

m

WANTED

Ill.

To design electronic devices, transformers, filters,
etc.-mostly Audio frequency. Working knowledge
of trigonometry and I,C circuits necessary. Also
some experience on communications equipment or
mechanical manufacturing. Salary open. Draft exempt or deferable by reason of education or experience. Excellent post-war prospects. USES rewill
ferral

This company is

engaged in the design
and manufacturing of radar testing equipment, audio amplifiers, and video equipment. Also, manufacturing small mechanical parts.
The engineers we need must have
experience in the electronic industry. These
positions offer immediate and postwar
opportunities. Write and include full
details as to experience and salary
desired.

l

11,

ENGINEER - Communication Equipment

ENGINEERS

DRAFTSMAN

520 North Michigan Ave., Chicago

ELECTROLYTIC CAPACITOR

with

ELECTRICAL, MECHANICAL
RADIO, ACOUSTICAL
For Research and Development Laboratory
of established company engaged in war
work. Activity includes electronic control
equipment, continuous recorders, special

,,III,III,IIII,111111,,n,n,,,l,,,nn,11e,lllel111111111111

WANTED

ENGINEER
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OPPORTUNITY TODAY,

-

When in Boston (Bean town) let us know
We will be glad to
acquaint you with the
places to go, and see, including ournew 4 story display storage and of
fice building at 885 Boylston Street.
I

nt

rl

"EXCLUSIVE ITEMS"
Send your name to us and
get on our mailing list.
We have available, from

FOR POSTWAR
If you want to become a permanent member of
our engineering staff, and if you have the following qualifications, please write us fully.
A degree in electrical engineering
or an equivalent knowledge ob-

time to time, choice items
in electrical and radio
specialties, that are not on
the New York lists.

tained through direct experience in
radio, acoustics or electronics,

Write-Phone-Wire

Ability to do experimental work
on small electro -mechanical devices. Familiarity with mass production practices preferred.

LOUIS M. HERMAN CO.
885 Boylston St., Boston 16, Mass.
THE

ARPIN MFG. CO.
Manufacturers & Designers of
High Voltage Rectifier Tubes

Position is with fast growing company now engaged in war work but with an 18 year peacetime record in electronics and electro -acoustics.

WATER COOLED
Rebuilt

TUBES

SHURE BROTHERS

Repaired

Write for data sheet

42

404)

403

Chicago

225 West Huron Street

Orange, N. J.

422 Alden St.
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BEST QUALITY, USED

ELECTRON TUBE MACHINERY
of
Equipment for the manufacture of all kinds
lamps,
electron tubes, radio tubes, incandescent
etc.
tubes,
cells,
X-ray
electric
neon tubes, photo

AMERICAN ELECTRICAL SALES CO., INC.
New York, N. Y.
65-67 East 8th St.

FREELAND & OLSCHNER

INC.

PRODUCTS,

ENGINEERS

WANTED

TECHNICIA

Radio, Electrical and Mechanical Design Engineers, Draftsmen and Technicians
for war and post-war design work.
Engineering degree, or, actual design experience in Communication Radio, Broadcast Receivers, Television and other Electronic Fields is required.
Write giving full details, education, experience, draft status and salary desired.
Essential workers need release statement and U.S.E.S. consent. All inquiries
confidential.
Engineer
Chief

ELECTRICAL RESEARCH LABORATORIES, INC.
2020 Ridge Avenue:

Evanston, Illinois

ERLA-SENTINEL RADIO
eterr

REBUILDERS OF
RADIO TRANSMITTING TUBES
611 Baronne St. New

..m.11

-

Orleans 13, La.

tIMNII.111111M11.1

WANTED

SURPLUS

Radio Parts of every description-Radio Hard
ware of all types-Screws, Nuts, Solder Lugs,
Rubber Grommets, Hookup Wire, Etc.
We particularly seek government cancel-

II

lation or rejected material

LOUIS GANCHER CO.

50

West Broadway, New York 7, N. Y.
"In Radio Since 1921"

ELECTRONICS

-

April

1944

WANTED
ELECTRICAL ENGINEER
with mechanical training. Knowledge
of wire manufacturing preferred, but
not necessary. Excellent, long post-war
opportunities. All replies will be considered confidential, and must be complete to receive consideration. Our
employees know of this ad. Location
southern New England. Statement of
availability required.
P-642, Electronics
330 W. 42nd St.,

New York 18, N. Y.

WANTED

ENGINEERS
CHEMICAL, MECHANICAL
OR DEVELOPMENT
Major industrial company is setting up
staff to handle postwar operations. Interested in several experienced men, college
trained, for our Development, Engineering
and Manufacturing Divisions. Our interest
is in men capable of supervising and
carrying forward important technical work
of a very broad nature. In reply cover

carefully experience, education, draft
status and salary expected.
P-636, Electronics
520 N. Michigan Ave., Chicago 11, Ill.
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Maintenance
and Servicing

Instruments
JAMES SPENCER
In charge of Instrument and
Relay Department, Meter Division,
Westinghouse Electric &
Manufacturing Co., Newark, N. J.

REPRINTS
AVAILABLE
This reprint should be of great
value to all those whose problem it
is to keep in operation the electrical
instruments on vital war production
as well as those on planes, signal
equipment, tanks, ships, guns and
other armament.
The electrical instrument industry
has expanded more than 30 times its
normal production, but its service
facilities in general have not kept
up with this pace. Some electrical
instrument manufacturers do practically no servicing and cannot promise early return of the few instruments they accept for repairs.
This reprint should be useful to
all instrument users, switchboard attendants, testing engineers, and instrument service men, as the accuracy
and efficient life of instruments depend to a large extent on competent
handling.

Cardwell Mfg. Corp., Allen D
16d
Carter Motor Co
342
Carter Products Corporation
336
Celanese Celluloid Corp
2.33
Centralab Div., Globe Union, Inc..39, 203
Central Paper Co., Inc
356
Central Screw Co
265
Chace Co.. W. M
206
Chandler Products Corp
265
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Chicago Transformer Corp
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322
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Manufactured

in standard

7/8"

di-

17/ 16"

x
mensions
all
for
.
height
4" seated
frequencies in the range from
constant
175 kc to 40 Mc
coupling . . . high selectivity
to
. extreme stability due
use of ceramic parts and silver mica condensers . . . all ad1

x

..

...

..

justments accessible from top.
Send

for data sheet.

Precision manufacturers of all
types of IF and RF coils,

chokes,

and

transformers.

ESSEX
ELECTRONICS
1060 Broad St.. Newark. N. J.
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AUDAX
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SELECTIVE
SERV"ICE

Pawtucket Screw Co
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Progressive Mfg. Co., The
Pyroferric Co.
Quaker City Gear Works

PACE
265

183
332
230

265
390
265

"The Standard bg Which Others
Are Judged and Valued"
EQUIPMENT for the war

effort.-

(1.) MUST perform up to highest
standards.
(2.) MUST continue to perform ir-

263
243
378
341

340
221
320
391
385

294

respective of climatic variations.

That is why AUDAX magnetically
powered pickups are selected for war
contracts. In building pickups under
such contracts, we do not have to
change our peacetime specifications because such MUSTS have always been
a basic requirement in AUDAX Instruments.
The sharp clean-cut facsimile reproduction of MICRODYNE-regardless of climatic conditions-is a marvel to all who
have put it to the only test that really
counts
the EAR TEST.

...

WITH OUR COMPLIMENTS
A copy of

"PICKUP FACTS" is
yours for the asking. It answers
many questions concerning record
reproduction.

BUY WAR BONDS

AUDAK COMPANY
Fifth
500

Ave.
New York City
"Creators of High Grade Electrical
and Acoustical Apparatus Since 1915."
408
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ELECTRONICS

Ever WIDENING applications
DAVEN Attenuators, Attenuation Networks and Laboratory Equipment are proudly
doing their part in defending all those things that we call-America. At the front,
backbone of civilian
in the plant and laboratory, in broadcasting and cinema
morale-DAVEN is lending its full weight to speed Victory.

-

Peacetime will see ever widening application for these same DAVEN electrical products wherever enduring accuracy, coupled with smooth, silent action is important.
The DAVEN ATTENUATION NETWORKS illustrated answer the most exacting
requirements for accuracy, ruggedness and flexibility in testing audio equipment.

BACK THE INVASION
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MORE WAR BONDS AND STAMPS

THE DAVEN COMPANY
NEWARK 4, NEW JERSEY

191 CENTRAL AVENUE

ATTENUATION NETWORK
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1S4, 1S5, and

Remember them-the RCA 1R5,
1T4-the "granddaddies" of them all, the

miniatures that made the popular Personal Radio possible
back in 1940?

-

Only 2%"" tall, with a %" diameter but they were
born wearing 7 -league boots! Right now miniatures are
doing battle service and plenty of it in many types
of compact, light -weight, vital war equipment.

-

Miniatures, due to their post-war importance, will almost
certainly earn their peace -time RCA "Preferred" rating,
just as so many of them today are on the Army/Navy list.
Our engineers will gladly advise you right now which
RCA tube types and which miniatures are likely
to
be included in our post-war Preferred Tube program.
Write today to RCA, Commercial Engineering Section,
700 South 5th Street, Harrison, New Jersey.

-

-

Tomorrow? No need for us totell you radio designers
to watch the post-war trend to miniatures! But here's how
we can help you, right now:

You know about RCX's Preferred -type Tube program
that, two years before Pearl Harbor, made possible larger
manufacturing runs on fewer types of tubes, resulting in
better tubes of greater uniformity at lower cost. And you
know about today's "Army/Navy Preferred List of Tube
Types" that insures ready replacement of standard types
on the fighting fronts.

RADIO CORPORATION

OF AMERICA
u

d the

fountain -head of modern Tube deveiopment Is
RCA

