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MATLORY
Type FP* Capacitor

Low Assembly Cost

Simplification of assembly operations is the keynote to improved
production. Mallory FP Capacitors are designed to combin

long life with characteristics that speed assembly, thanks to
simple, efficient methods of installation.

Remember the time when everv new radio set called for
special capacitors? That meant elaborate prints, lengthy life
tests, costly experimentation. With Mallory FP Capacitors, all
of that has been eliminated. One life test and a simple print
solve formerly troublesome problems. The simplest check quickly
shows the remarkable uniformity of Mallory FP Capacitors.

Mallory FP’s, with their self-contained mounting feature, will
certainly simplify vour assembly. Regardless of rating, they
mount identically, eliminate handling of extra hardware
avoid worker confusion, reduce servicing expense. simplif
stock and catalog records.

See your Mallory distributor or write direct for free literature or
information concerning vour specific capacitor assembly problems.

P. R. MALLORY & CO., INC., INDIANAPOLIS 6, INDIANA

o
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Amperex
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THE GIANT TORTOISE, believed to
outlive all vertebrae. Its usual life
span is up to 100 years, but records
show one to have been at last 152

years old and possibly 209.

A small part in Victory Today. . A BIG PART IN INDUSTRY TOMORROW

sTanDARD OF STAMINA

What you want most in a capacitor is what you are
sure of getting in TOBE Capacitors: . . . long life!
Your proof is in Tobe’s enviable record of practically
no “returns”. Frequent, rigid inspections eliminate
uncertainty. Constant research brings constant im-
provement. The original capacitor with hold-down
bracket, Tobe OM-601, offers many definite advan-
tages. This capacitor is strong, compact and space-
saving. The hold-down bracket permits the use of
either inverted or upright terminals, with wiring
underneath or on top of chassis. Write for details
and samples (1.0 mfd and 2.0 mfd). Tobe engineers
are glad to be of service.

SPECIFICATIONS TOBE OM-601 CAPACITORS

WP . . . . .. .. ... OM SHUNT RESISTANCE
RATINGS .05 to 2.0 mfd. 600 V. D. C. .05 to 0.1 mfd. 20,000 megohms
05 mfd. to 1.0 mfd. 1,000 V. D. C. .25 to 0.5 mfd. 12,000 megohms

STANDARD CAPACITY TOLERANCE . . . 10%

TEST VOLTAGE . . . Twice D. C. rating P

GROUND TEST . . . 2,500 Volts, D. C. CONTAINER SIZE

OPERATING TEMPERATURE . . 55°F to 185°F Width %", length 154", ht. 2%"’
MOUNTING HOLE CENTERS . . . . . 1%”

ELECTRONIC INDUSTRIES @ June, 1944

1.0 to 2.0 mfd. 12,000 megohms

At 1,000 cycles—.002 to .005
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Maximum attenuation of rejection fre-
quencies and minimum insertion loss at
pass band frequencies, together with
close tolerances and stability, are the
usual filter requirements of the -audio
engineer.

The special design of Thordarson filter
coilg insures the desired Q at pre-deter-
mined frequencies. Time-tested produc-
tion and inspection methods result in
uniform performance to meet your exact
needs. Thordarson filters are available
with glass seal terminals, as illustrated,
for complete hermetic sealing.

WRITE US REGARDING YOUR
FILTER PROBLEMS

ORIGINATORS OF TRU-FIDELITY AMPLIFIERS

TRANSFORMER DIVISION
THORDARSON ELECTRIC MFG.CO.
500 W. HURON ST., CHICAGO, ILL.

5l

-

Must Be the Sun!

Well, its probably alright for the
record, so—Hollywood boasts an Elec-
tronic Bootblack; maybe he uses a tube
of polish in place the usual bottle.
Anyway, he claims to give you an electric
shine. There are a couple of Radio
Barbers in downtown Los Angeles, and
one enterprising gasoline filling station
impresario on the road that winds
through the hills to Inglewood has an
illuminated sign advertising “Radar Super-
sensitized Ethyl”

LN _EsTRONiC
B SHIK

And speaking of illumination, it might
surprise anyone less easily surprised to
discover how many of the electr gn
people have to some extent re-christened
company names by the simple expedient
of adding the term “Electronic”

But that isn’t confined to the lighting
people alone. It goes for manufacturers
of therapeutic lamps and home vibrators,
and one manufacturer whose principal
business is rebuilding broken down phono-
graphs has gone “Electronic”, at least in
title.

Even the chiropractors have felt the in-
fluence. One of ’em advertises “treatment
with radio-electric waves”; another offers
“radionics” along with colonics and diet-
ics: still another is selling *“radionic” lab-
oratorv tests; three or four more are
satistied that just plain “Radionics” will
draw the trade. And there isn’t a single
mention of diathermy any more. Too old-
fashioned.

And when those places that everyone
else calls by the generic term “factory” goes
slightly off the conservative beam it be-
comes either a “Laboratory”, or maybe a
“Research” organization. One such organ-
ization that goes whole hog by including
both Electronic and Laboratory on its
letterhead is an old-fashioned (very) fac-
tory producing optical equipment that may
by some stretch of the imagination have
some remote connection with either term.

Then there is the funny one going the
rounds in Hollywood, which is quite db
conscious, especially around its sound sets.
Seems food has other things mixed up
with it in addition to vitamins. You
guessed it—db’s. Celery and crisp toast,
for example, definitely have db’s, and
some other foods to an only slightly lesser
extent. At any rate it is reported that a
group of supers had to eat “noiseless”
lamb chops, fashioned out of mashed
potatoes colored with gravy during the
shooting of one big scene where the prin-
cipals were required to talk through the
banquet —SPM.
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FOR PEAK EFFICIENCY—MAXIMUM ACCESSIBILITY—

COMPLETE SAFETY—ADVANCED DESIGN

From General Electric’s broad background of experience
in building all of America’s 100-kw international trans-
mitters, has sprung a new wansmitter so revolutionary in
design and performance and operating features that it
literally is setting the post-war standards for the entire
“family’ of G-E braadcast equipment . . . FM, Television,
and AM.

Forty feet of streamlined beauty sets the pace in styling
for the whole broadcast industry. . . . Complete accessi-
bility of all components permits rapid and effective main-
tenance. . . . Complete safety is provided by both mechani-
cal and electrical interlocks that make it impossible for
operating personnel to enter the high voltage areas with-
out manually operating all interlocks. Transformers cooled

with non-inflammable Pyranol* and enclosed air-break
contactors provide additional safety features —reducing
fire hazard.

Centralized supervisory control tells at a glance the

status of all circuits. . . . Sectionalized construction, using
standard cubicles, makes installation simple, less costly, and
results in improved appecrance. . . . Sturdy construction,
employing heavy steel sheets, provides strong, rigid
cubicles that permit the compact assembly of heavy-duty
components on walls and ceilings. Sub-assemblies need
not be removed for adjustment or maintenance.

All instruments are easy to read and are grouped for

easy observation. . .. Peak performance is assured by

electrical features such as: Automatic filament voltage
regulator. Supervisory light system. Continuous metering
of power input. Automatic reclosure for short-duration out-
ages. Improved automatic control of modulator bias. Pro-
tection of tungsten filament tubes against starting surges
for longer tube life. . . . Input power supply—2400 or 4160
volts, 50/60 cycles. Easy to change after installation by a
few connections.

Many of these addad fectures will come to you with your
post-war installation of a G-E transmitter; and in this fore-
runner of tomorrow’s transmitters they re-emphasize the
“know how,” experience, research, and ability of General
Electric to deal with your FM, Television, or AM problems.
General Electric will be glad to discuss such problems
with you. Write to Electronics Department, General Electric,
Schenectady, New York.

REG. TRADE-MARK
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FRONT JIEW of new G-E 100-kw interno“onal transmitter, with

sontrchpanel doors clased. Fingerip pressi-e will cpen or close
verticnl 3l ding doors. BEAR VIEW ot righa

CONTROL STATUS < o glonce is achieved by cen-ralizing all
supervisory lights and saiiches. Locations anc names of all controls
cre zarefdly planned tc 3id the operator in v sualizing the sequence
cf operation. Control ratays and contactors may be viewed through
te left wéndow, and eciter components may be seem through the
dght, Fluorescent light rg provides o soft gow for dl transmitter

fov: pamels.

MINIMUM INSTALLATION EXPENSE, moximum mfety, com
fact cpoearance are. aet ‘eved with this well-designed >ower supply
equipment. High-voltage zontactors, surge resietors, instrument trans-
ornem, ac., are Iccated in steel weother-pramf cabinets which are
tyroatiesanected to the cassociated transformers and induction regu-
lators. These usits are ceded with non-inflammmble Pyrcnol and may
be locxted outdoors or rdoors. No special vewult is required.

BEN CRYSTAL ‘THERMOCELLS’ (including four speres). Each
call is complete in itsel, including internal hsoter amd thermostat
s2aled inze o metol-tube shell. Indicator lights continvewsly monitor
thermcstat operation. Versier odjustments of frequency may be made
eosily during operation.

QUICKER FREQUENCY CHANGES are made passible by an
autonatic ~uning system fer the pawer amplifie- plote tant copacitor.
Any o#e o six pre-set pesitions may be selectec by the soary switch.
lomedrory pressure on fie “Auvtomatic On” button starts the car-
riage, whizh stops ot the pre-selected positiom Manuel tuning for
checkiag resonaonce is dose with the other push-button switches.

INDICATING INSTRUMENTS are easy %o read ard easy to
identify. The new 240-degree scale is inherenily more axurate and
provdms emple spcce “c- calibration markings and ciscuit name.
Instyvreent: are ¢t lted ot ¢ 10-degree angle to ovoid rafections and
provide greater seadabiidy.

WATER-FLOW METERS, control valves aad temparoture indi-
cators flor all wa-er<oolsc tubes are located @ the certer passage-
way. They can be read amd adjusted with the Sransmitter on the air.




1 For reliable primary power control, 5000-volt air-break con-
tactors are used for plate “start” and ‘““run.” These contactors are
designed for highly repetitive operation, and for single-shat autamatic
reclosure. These contactors can be safely cannected to o 150,000 kva
power system, as they handle all averiaads an the secandary side af the
connected transformers and are backed up by silver-sand fuses.

For effective inspection and maintenance, rcady access is pra-
vided to all electrical and mechanical parts. Heavy-duty cubicle con-
structian permits mounting of components on walls, frant panel and
roof. The audio-driver cubicle illustrated shows typical canstructian.
Cubicle floors are covered with long-life inlaid linoleum.

COME TO SCHENECTADY: —to see the pattern of tomomow's transmitters . . .
to see G. E.'s proving-ground stations— FM, AM, and Television . . . to discuss

3

3 E

The power amplifier assembly is simple, compact, and trouble-free.
For quick frequency changing, the inner cylinders of the concentric
plate capacitars are raised and lawered by a motar-driven carriage
to pre-set positions. All parts of this assembly are readily accessible
fram an ample aisle completely surrounding the tube-and-circuit unit
within the cubicle.

Water-cooling troubles ended! These modulator tubes, and the
tubes for other high power stages, are water-cooled through semi-
flexible plastic insulating tubing, transparent throughout its entire
length. Transmitter cubicles are pressurized with filtered air for cooling
and cleanliness.

® 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 fo the
G-E "All Girl Orchestra” at 10 E.W.T. over NBC.

how you can reserve the equipment you want for prompt post-war delivery.

STATION AND STUDIO EQUIPMENT « TRANSMITTERS « ANTENNAS -

GENERAL B ELECTR

ELECTRONIC TUBES RECEIVERS

ic FM-TELEVISION-AM

160-Ce

See Gfiéz el Zteee
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Lonnector Lomporation
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~  MACHINED PARTS

R MILLED, DRILLED, LATHED TURNED
‘" SAWED, GROUND, SHAPED AND PUNCHED
¥ FROM SHEET, ROD AND TUBING

] rmc

L]
GLASS BONDED MICA R PEENOL FIBRE

VULCANIZED FIBRE
CORK, CORPRENE

-
1

RYUBBER, ASBESTOS.
AKD OTHER MATERIALS

Branch Offices: NEW YORK: 420 LEXINGTON AVE., CETROIT: 14319 STRATHMOOR AVE.

PHILADELPHIA: 6710 HOLLIS ST., CHICAGO: 4317 RAVENSWOOD AVE.
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Announcing

the New
WILCO

BLUE BOOK

An avthoritative treatise—acknowl-
edged as a complete Engineering

Handbook on Thermometals and

Contact Materials.

The Wilco Blue Book deals with the
29 Wilco Thermometals (thermostatic
bimetals) —what they are—how they
are made—their properties, functions,
applications and temperature ranges.
Particularlv outstanding are the 37
pages of formulae and charis, which
give detailed graphic data regarding
detlection rates, corrosion resistance
characteristics, resistivity, etc. A large
part of the Thermometal section is
devoted to formulae on the behavior

of various shapes and types.

Wide Range of Contact Materials, Too
The Blue Book alse fully describes
the new developments in Electrical

Contacts made during 30 vears of pio-

neering research in this field. New
and old Wilco contact materials listed
and described include Silver. Plat-
inum, Gold, Powder Metal and Tung-
sten Contacts; Wilco Aerallov Mag-
neto Contacts; Collector Rings and
Brushes for use in rotating and con-
trol devices; Silver Faced Steel for
bearings, shims and other industrial
purposes; Gold-Filled and Rolled
Gold Plate and Radio Wire: Wilco

Small Castings.

What leading engineers say about the
1944 Wilco Blue Book

“A model for supplyving the in-

formation needed by engineers for

0, g o PR

A
- o o R
R

their use of manulactured products.”

“A maximum of factual informa-
tion—a minimum of adjectives.”

“All the data necessarv for the
incorporation of such products into
|
structures.” )

The new edition of the Wilco Blue
Book makes available to vou the ex-
tensive knowledge and research of a
company, which since 1914 has been
an outstanding producer of precision
thermostatic bimetal and contact ma-
terials.

To get your FREE copy. write today.

Tue II. A. WiLson CoMPANY
105 Chestnut St.  Newark 5, N. J.

ELECTRONIC INDUSTRIES o
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ELECTRONIC INDUSTRIES

To protect Gammart-ons aganst filament bombard-
ment, one of tae most common causes of untimely
tube failure, Heintz end Kaufman Lid. employs an
exhaust process so ruggec that only ttbes made with
tantalum elements can survive it.

“Blasting off the barnacles” occurs just before
Gammatrons are sealed off. Already these tubes have
been run at 3,000° F.for more thano half an hour,and
have been exhausted to 1/10,000,000,000 of atmo-
spheric pressure.

A red light flashes, and a warning bell rings as
40,000 volrts are applied between grids and plates.
A blue-white flicker marks the passing of the last bit
of gas.

Before a tube can endure such punishment it must
be built like a Gammatron—clean and sturdy, with-
out internal insulators or chemical getter. Then it
will take the kind of exhausting that insures its stay-
ing on the air for thousands ot hours.

® June, 1943

ey e\ Y SRS

THE HK-304H Gammatron is a high-voltage, low-impedance
tube capable of passing large amounts of current. This unu-
sual combination of features is made possible by the use of
four separate sets of tube elements operating in parallel
within one glass envelope. Max. plate dissipation, 300 watts.

* BUY AN EXTRA WAR BOND THIS MONTH *

HEINTZ aAno KAUFMAN L71D.

SOUTH SAN FRANCISCO o CALIFORNIA, U. S. A

Gammation Tubes
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MULTIPLE TUBE TESTS
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A leak in a cathode ray tube is a disaster . . . so the time to stop
it is before precious man hours and material have been expendad
on final assembly. Tiny as it is, this terminal cap performs a vital
function and must be structurally perfect if the vacuum is not to
bleed through it. Routine x-ray examination sees to that by
disclosing interfial weaknesses, such as porosity or faulty welds,

which would affect performance, before assembly.

In the electronic industries, radiography also provides spat-weld
control . . . checks on accuracy of filament and grid alignments

. discloses imperfect joints, broken leads, and similar common
defects in condensers, resistors, assemblies. The Picker 150 KV
X-Ray Unit, either stationary or portable, rated at 150 KV, & MA
operation, has been found ideal not only for such inspection, but
also in hundreds of other applications where continuous preduc-

tion x-ray inspection is required.

C .
iy ke

x-

\

*For this inspection,
quickly loaded tray jigs
are used in conjunction
with the Picker 150 KV
Industrial Unit. This effi-
cient operation was
worked out by Picker en-
gineers in collaboration

with plant engineers.

A,

sets the pace in  x-=ray

$XPx  PICKER X-RAY CORPORATION ¢ New York, N. Y.
WAITE MANUFACTURING DIVISION ¢ Cleveland, Ohio

YOUR LOCAL PICKER ENGINEER WILL BE GLAD TO DISCUSS YOUR OWN INSPECTION PROBLEMS WITH YOL
ELECTRONIC INDUSTRIES @ June, 1944
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MEETS
Signal Corps Spec.

FUNGUS RESISTANT LACQUERS

Protecting The Lifeline of Communications

DULAC FUNGUS RESISTANT LACQUER #86-A
Contains non-mercury bearing Fungicide. High Solids and good moisture resistance.

DULAC FUNGUS RESISTANT LACQUER #96-A

Contains mercury bearing Fungicide. High solids and good moisture resistance.

Two high grade moisture and Fungus Resistant coatings made to meet Signal Corps

Specification #71-2202-A dated April 12, 1944, the fungicides meeting the require-
ments of the Signal Corps and the Navy.

Fungus Resistant Varnishes available on request.

Send for Bulletin "Fungus Resistant Lacquers for
Tropicolization of Rodio, Signal and Communication Equipment.”

MAAS & WALDSTEIN COMPANY, NEWARK, N. J.

PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES

Branch Offices & Warehouses: 1658 Carroll Ave., Chicago, Il .
16

1228 W. Pico Blvd., Los Angeles, Calif.

ELECTRONIC INDUSTRIES @ Junc, 1944
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KEEPING LABOR ON
\ LABOR'S SIDE OF THE FENCE

Ignoring successful examples of many
progressive plants, some executives still choose
to utilize the craftsmanship but not the
wholehearted cooperation of labor,
Labor appears to be non-essential

around the conference table.

ONE EYE SHUT TO WORKING CONDITIONS

A healthy and contented worker is a
good worker — but, unfortunately, some men
close one eye to this well-established
fact. Provisions for maintaining
general comfort and morale on the |
production line are shrugged aside, and then (‘1,

there's wonderment if output lags. ] ‘

P e I'M BETTER THAN HE IS

While boys of different colors and

races and religions fight and die side-by-side,
here at home there are those

0y who practice an un-American form of

o

discrimination. Overlooked is the actuality
that harmonious relationships of all peoples

> \ o can, and must, be achieved.
il

THERE IS NO PLACE IN THIS COUNTRY FOR SUCH ATTITUDES

At ECA, ever as in your plant, we have questioned these three attitudes ... experimented . .. eliminated them.
Carrying the fundamental principles of the American dream into our organization, management and labor function
as a single democratic unit. Periodic meetings have been established. . . ideas of benefit to both groups are
exchanged. Here we gather suggestions for economy and efficiency. Here originate recreational facilities, group
insurance and medicine plans, our extensive home front activities. Here developments are born whose value to
the country have been effectively demonstrated. Here our policy of assigning jobs on the basis of merit rather than
heritage is reaffirmed. Hos our plan worked? Efficiency steadily increases ond production, for example, today is six
times greater than it was twelve months ago. This record gives added support to our proposition that, regardless

of color or creed, 1o advance is the common birthright of all men ... and that mutual cooperation between the

man-in-the-front-office and the man-who-puts-things-together is not only highly desirable but highly essential.

ELECTRONIC CORP. OF AMERICA

45 WEST I8th STREET « NEW YORK II, N.Y. WATKINS 9-1870

REPRINTS OF THIS AOVERTISEMENT AVAILABLE SHAPPE-WILKES INC.

ELECTRONIC INDUSTRIES @ June, 1944
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Flexible extruded plastic tub-
ings with excellent electrical
and physical properties, suitable
for use over a wide range of
temperatures. Special types with
low power factor for h. f. appli-
cations, such as Styraloy and
Polyethylene.

A complete line of flexible var-
nished tubings, meeting VTA
and ASTM Standards, and
including saturated sleevings,
radio spaghetti, and varnished
Fiberglas tubings and sleevings.

Clearly marked plastic or var-
nished markers for speedy wire
identification and quick assem-
by of complicated equipment.

A full range ot insulating var-
nishes answering both ordinary
and many special requirements.
Catalog H2 describes each type
in detail.

Widely used Irvington Varnished
Cambric and Tape are obtainable
in either black or yellow, in
~  Straight. Cut or Seamless Bias
é form, and in a choice of several
finishes.

Include Yellow Varnished Nylon,
Yellow Varnished Rayon, and
thin Varnished Cambric, Style
SIC. The last is available in black
or yellow and can be furnished
in continuous length rolls in
Seamless Bias or Straight Cut
form.

Range extends from thin con-
denser tissues and 100% rag to
Kraft papers. All types are highly
resistant to heat, oil and moisture.

Fabricated pieces of Varnished
Cambric, Canvas, Paper, Slot
Insulation, etc. Dies available for
many useful shapes; dies for
special shapes constructed to
specifications.

RVINGTON VARNISH & INSULATOR COMPANY
. IRVINGTON 11, NEW JERSEY, U.S. A, - 4y '

Plants at lrvingtan, N. J. & Hamiltan, Ontaria, Canada

o Representatives in 20 principal ‘cities

ELECTRONIC INDUSTRIES o
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ELECTRONIC INDUSTRILS
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... EPITAPH OF THE GREMLINS!

Th-ough the years Dielectric, Hys:eresis and Eddy current Gremlins bedeviled
electrcal designs. New visions, broader concepts and electronic vacuum
tubes tamed this trio of power losses. Now, under the incognito of High
Fraquency Heating they play imgortant roles in industry.

Tre widespread opplication of E-E power tubes and rectifiers in induction
heating attests to their rugged, uniform characteristics—a result of precise
engineering and rigid inspection. E-E specialization in power amplifiers
ard rectifiers has resulted in designs of unusual efficiency and merit. Why
nct ir vestigate?

Complete information is containzd in the informative E-E data book. Write
for your copy today—there is no obligation.

ELECTRONIC ENTERPRISES, INC.

G:EN:ZRAL OFFICES: 65-67 3EVENTH AVENUE, NEWARK, 4, N. J.

XPORT DIVISION: 25 WARREN STREET, NEW YORK, 7, NEW YORK
CABLE ADDRESS: SIMONTRICE NEWYORK

1lustration of
Type 836 Holf Weee
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i - /
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High Vv Rectif. y - \‘/— = K¢

—

~ Peok Inverse Voltage 3000

Peok Plate Current 1.0 Amp
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@HM“TE EXPERIENCE

R /' /MAKES A DIFFERENCE

o You get the benefit of Ohmite experience in meeting
o the varied requirements of innumerable applications
.. in pioneering new rheostat, resistor and tap switch
¢ developments . . . in producing the widest range of
¢ types and sizes to answer every control need. Add to
this, the long service-record of Ohmite Units—their
proved ability to function under the most severe
operating conditions.
Such experience in resistance control is invaluable to
engineers designing new devices to defeat the enemy
or planning new products for the postwar era.

Your Answer Book to Resistance Problems

Write on company letterhead for helpful

96-page Industrial Catalog and Engineering
Manual No. 40.

OHMITE MANUFACTURING COMPANY

Foremost Manufacturers of Power Rhbeostats, Resistors, Tap Switches
L4 4984 FLOURNOY STREET & CHICAGO 44, U.S A

B  BcRipicwci OHMITE

RHEOSTATS © RESISTORS ¢ TAP SWITCHES

ELECTRONIC INDUSTRIES @ June, 1944



EAVY DUTY oscillator tubes are a very desirable

nucleus for every electronic RF heating generator.
The tuoes should be specially designed to withstand the
widely varying conditions of load and frequency which
are encountered in te many specific applications of

this equipment.

UNITED has been the leading producer of such tubes
for the most widespread field of RF heating—namely,
Diathermy. The fluctuating load conditions in this field
are extreme, and hawve necessitated endless study of
tube design. This ccmpany therefore is a front line

pioneer in tubes for Figh Frequency electronic heating.

UNITED mercury rectifiers for the power supply are
also well known for their rugged design and depend-

able service life.

The UNITED tubes dlustraied are all popular among
users of High Frequeacy heating equipment. Write for
technical data and irterchange information where it is

desired to reploce otver makes of tubes.

UNITED ELECTRONICS COMPANY

NEWARK 2 SECTIES NEW JERSEY

TRANSMITTING TLBES EXCLUSIVELY SINCE 1934



D
PERFECTE

To engineers specializing in low-loss high frequency
design, energy conservation throughout circuits is
so important that a dielectric having the qualities of
MYKROY with a loss factor of 1 is extremely desirable.
MYKROY—the perfected glass-bonded mica ceramic
insulation, fills this vital need so dependably that it
has opened the door to new and greater advances in

high frequency research.

Circuits brilliantly conceived on the drafting board
are successfully transiated into practical application
because of the many superior insulating properties of
MYKROY.

In addition to possessing a high dielectric constant
in combination with a low power factor, mykroY is light
—vyet its mechanical strength is comparable to cast

IS THIS MYKROY
ENGINEERS MANUAL
IN YOUR FILE?

S
e ——————

_—

Mo copmdar s A pmnosr”
Sanimiean AT

DOESN’'T LEAK

iron—resists arc-heat carbonization and is impervious
to gas, water and oil—keeps its shape (will not warp)
—bonds easily with metals—molds readily to any
specifications and machines perfectly to closest

tolerances.

MYKROY is maintaining the efficiency of such a large
variety of electronic equipment of advanced design
that your most difficult insulation problems will find o
speedy solution in its application.

If you are confronted with a high frequency insu:
lating problem, our engineers will welcome the oppor-
tunity to acquaint you with the performance of mykroy.
It is available in ample quantities on rapid delivery
schedules from our Chicago, Illinois and Clifton, New
Jersey plonts.

In this comprehensive manval you will find full information
regording MYKROY . . . the perfected gloss-bonded mica
ceramic insulotion. [t tells you about: Machincbility,
Physical, Chemical and Electrical properties — Appli
cations and uses Sizes and shapes of stock forms
— Design criteria, and includes samples of MYKROY.
A request on your letterhead will bring yout copy
by return mail.

MYKROY IS SUPPLIED IN SHEETS AND RODS ... MACHINED OR MOLDED TO SPECIFICATIONS

ADE EXCLUSIVELY BY

EC

,ts 7O CLIFTON BOULEVARD » CLIFYON, NEW JERSEY
INC: Chicago 47 : 1917 NO. SPRINGFIELD AVENUE . . TEL. Albany 4310

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



Class 20M—Both terminals insulated

{without insulating tube)

Class 21M—3Bath terminals insulated

{with insulating tube)

i CAP. VOLTS SIZE (inches)
A::FADPS., Vlglgs DSIZE (m:hei{‘ MEDS. D.C D L
001 1000 1/2 1-3/16 .05 800 11/16 1-5/8
.0025 1000 1/2 1-3/16 1 800 13/16 1-7/8
005 1000 1/2 1316 [T 600 11/16 1.3/4
5k [Gou s 1s/16| 25 600 13/16 2-5/16
01 600 3/8  1-3/16| .25 400 13/16 2-5/16
.02 600 1/2 1-1/16 "5 400 1-1/16 2-5/16
05 600 9/16 1-5/16] ! 400 1-1/16_ 3-15/16
1 200 9/16 1-13/16 | ! 200, 11716 __3-3/46
25 200 3/4 1-7/8 [15 100 1-1/16  3-3/16
.5 200 1 1-13/16 | 2 100 1-5/16 2-11/16

Class 22M—One terminal graunded
{without insulating tube)

Class 23M—One terminal grounded

{with insulating tube)

,0075 1000 1/2 1-1/16 1 1000 13/16 2-1/16
.01 1000 1/2 1-1/16 25 1000 1-1/16 2-1/2
.05 1000 5/8 1-13/16 5 1000 1.7/16 2-13/16
.5 600 1 2 .5 800 1-1/16 3-1/16
1 600 1 3-5/8 1 800 1-7/16 3-1/4
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This line of FAST Capacitors have containers
made of brass with a heavy tin dip. The termi-
nals are made with bushings of NEOPRENE
and BAKELITE and are PAINTED with
GLYPTAL. They -have excellent stability over
a wide range of temperatures and frequencies
—will pass recognized thermal and salt water
immersion tests.

Inquiries are particularly invited from or-
ganizations planning to build that better equip-
ment for the new day ahead. Please feel free to
call us on any capacitor problems.

“When You Think of Capacitors...Think FAST"

i-,}i..bfl‘;)z-"
3 d!,?no? 'Vﬂ,’ a gtO““de
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€ e
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(Standard Capacity Tolerance on the above units is + 20%. Closer

or wider tolerances may be obtained if required.)

Standard or Special Units to Meet Every Need
FAST Capacitors are produced in many types and
sizes in standard or special designs. We can supply
paper capacitors—oil or wax impregnated —rectangu-
laror tubular—in sizes from the smallest to the largest.

ELECTRONIC INDUSTRIES o

June,

1944

onyEleré(g

Capacitor Specialists for a Quarter-Century
3129 North Crawford Avenue, Chicago 41

Coanadion Representatives: Beoupre Engineering Works Reg'd
2100 Bennett-Avenve, Montreal, for Power Factor Correction
J. R. longstaffe, itd., 349 Corlow Avenve. Toronto, for Special Applications

23



QUARTZ
CRYSTALS

ANY TYPE, ANY SIZE,
ANY QUANTITY

OUR PRODUCTION IS GEARED TO MEET

YOUR DELIVERY SCHEDULES AND
SPECIFICATIONS.

WE ARE MAKING THOUSANDS FOR
THE SERVICES. CAN WE HELP YOU?

AVIATION RADIO 1EQUIPMENT

-  REX BASSETT

INCORPORATED
FORT LAUDERDALE, FLORIDA

ELZCTRONIC INDUSTRIES ® June, 1944
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OF FLECTRONIC FQUIPENT
MERTRAN
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Mcny manufacturers of naval, aireraft and land
communications equipment know that they have
better assurance of meeting exacting delivery
schedules when the High Voltage Rectifiers are
made by AmerTran. Acceptance is also assured
through our familiarity with special applications,
including navigating and locating devices.

AmerTran Rectifiers can be made to conform in
general appearance with other apparatus with
which they may be associated.

Delivery is assured by our access to stable mate-

Pioneer Manufacturers
of Transformers, Reactors
and Rectifiers for Electronics
and Power Transmission

TELECTRONIC INDUSTRIES o “June, 1944

éd

ria scurces, plus a proved, fast production sys-

tem that employs certain recently developed

techriques.

In spite of the pressure of war production,
AmerTran Rectifiers are built to the same quality
standards that have characterized AmerTran
products for forty-three years. Quotations will
te forwarded promptly upon receipt of your
specifications.

AMERICAN TRANSFORMER CO.,178 Emmet St., Newark 5,N.J.
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24-HOUR TESTS FORECAST

15 YEARS
OF SUSTAINED

OPERATION

What will happen in 1959 nobody can fore-
tell. One fact is clear, however, The DeJur
potentiometer that you buy today is so de-
signed and constructed as to provide at least
15 years of efficient operation. This figure

and it is a conservative one . . . is based
on simulated production-line tests in our
laboratory as well as reports from the field.

Operating at half<cycle, at as many as
2,500,000 revolutions over a 24-hour period,
a specially-developed rotation tester checks
the endurance of DeJur potentiometers. The
wiper travels from minimum to maximum
resistance at rates stipulated in American
Standards Association specifications. Me-
chanical and electrical characteristics are
checked under abnormal as well as normal
conditions. Effects of day-in and day-out per-
formance are analyzed. Out of these tests
come Delur potentiometers whose depend-
ability can be counted on for extended
pericd of time. Data sheets upon request.

Support the Fifth War Loan Drive

De Jur-Amsco l;ulpnra'tioﬁ

Y

MANUFACTURERS ‘OF ‘DeJUR METERS, RNEOFTATS; POTENTIOMETERS AND  OTHER :PRECISION "HLCTRONIC. TOMPONENTS. \ -_5

SHELTON, CON*N!G‘TICQT v, )
©°

NEW YORK PLANT: 99 HUDSON STREET, NEW YORK 13, N.Y. agry o8 #*
" R

CANADIAN SALES OFFICE: 560 King Street We:st, Toronto

ELECTRONIC INDUSTRIES o June, 1944



NEW LETTER CONTEST
for SERVICEMEN!

ELEVEN Ist PRIZE WINNERS IN 5 MONTHS IN CONTEST No. 1!

Yes sir, guys, the hundreds of letters received were so swell that double first prize winners
had to be awarded each of the first four months and there were triple first prize winners the
fifth and last month. ..

SO-HERE WE GO AGAIN!

Get in on this NEW letter contest — write and tell us your first hand experiences with all types
of Radio Communications equipment
built by Hallicrafters including the
famous SCR-299!

RULES FOR
THE CONTEST

Hallicrafters will give $100.00 for
the best letter received during each
of the five months of April, May,
June, July and August. (Deadline:

Received by midnight, the last day

— of each month.)...For every serious
- letter received Hallicrafters will send

$1.00 so even if you do not win a

AN
(@ big prize your time will not be in vain.
T/ L Your letter will become the prop-

——~—

erty of Hallicrafters and they will
have the right to reproduce it in a
Hallicrafters advertisement. Write as
many letters as you wish. V-mail let-
ters will do. . . . Military regulations
prohibit the publication of winners’
names and photos at present. ..

monthly winners will be notified im-

mediately upon iudging.il

-
fLRPRE [ o

BUY A WAR BOND TODAY!

hallicrafters ranio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A,

ELECTRONIC INDUSTRIES o June, 1944 27



After two years of intensive research and development, the Mycalex Corpo-

ration of America, with pardonable pride, introduces MYCALEX 400.

74 « MYCALEX 400°..

For 25 years, MYCALEX has served in thousands of insulation applications. Its machinability to extremely
close tolerances coupled with a low loss factor and high dielectric strength have made it invaluable. Frequently,
no other suitable insulation was available to perform functions specified by engincers. Military demands since
1941 have become more exacting. Time after time, MYCALEX has made possible the production of equipment
vitally needed by the Armed Forces.

However, as ultra and very high frequencies were employed, and insulation requirements became more exacting,
it was evident to our engineers that an even better MYCALEX was imperative. This belief was strengthened
as reports on insulation problems filtered back from the Solomons, New Guinea, Burma, from ships at sea and
bombers over mountain tops.

In our search for a better insulation, startling and gratifying results were obtained, and, consequently, the pace
of development was accelerated. Not only had we the problem of climatic conditions to overcome, but we were
also aware of the demand in the electronic industries for a material of Grade L-4 characteristics which could
be machined to close dimensional tolerances. Formerly the only insulators with- Grade L-4 characteristics were
made of ceramics. However, these materials could not be machined to precision requirements.

MYCALEX 400 . . . the All-Purpose MYCALEX . .. successfully meets both challenges. We have no hesitancy
in recommending MYCALEX 400 as the finest glass-bonded mica insulation ever offered. In hot, moist air . . .
in snow and ice . . . high altitudes . . . and sub-zero temperatures, MYCALEX 400 remains constant . . . unaf-
fected by any changes in temperature and application whatsoever. Here you have an insulator that functions
faithfully and well in the absolute dead heat and dampness of the jungle as well as in the frigid atmosphere of
the Arctic Circle.

In addition, MYCALEX 400 exhibits all the characteristics and qualities sought by the electronic industries.
It is mechanically more desirable in tensile, compressive, flexural and impact strength. It is interesting to note
that the decrease in loss factor over that of present glass-bonded mica occurs throughout the range from 50 kilo-
cycles to 10 megacycles. With many other insulating materials considerable improvement may be shown at high
frequencies but only slight improvement at low frequencies. MYCALEX 400 is truly the All-Purpose

#*PATENT PENDING

BAROARD IR ERD N2 0 ymy, KSRGS 2D ORISR

p“ I“ B e ~~Mm»h

MYCALEX CORPORATION OF AMERICA




The electronic industries are now provided with an electrical insulator of

Grade L:4 characteristics ... plus machinability to close tolerances.

¥

ooo oo the All-Purpose Mycalex

MYCALEX . . . for all climates, all frequencies, all applications. We hope PARTIAL LIST

that users of ultra-high frequency insulation will try this new material in

those assignments which have required frequent replacements of insulation. o F A P P LI CAT I o N s”

Remember . . . MYCALEX is not the name of a class of materials. It is Radio Transmitters
the registered trade-name for low-loss insulation manufactured in the

Western Hemisphere by the Mycalex Corporation of America. Radio Receivers

Television
Radar Detectors and Locators
o Refays
\ Gunfire Control Equipment
Radio Remote Control Equipment
Radio Compass

Immediate deliveries! Sheets and rods available for fabrication in ycur
own plant or by us!

e

se Mycalex
0.0018

.. 14 Radio Frequency Terminals
e T 0013

...in fact, all radio and elec.
tronic equipment for com.
munications, industrial and
electro-medical applications

|| (Measured at Ambient Temperature ||/ ||| | .
70°F. and Humidity 70%

- -t 4

Loss Factor

o
o
o

»

|0. 000

~

8 <f

by 3

FREQUENCY = megacycles
9
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Offlicial U. 5. Navy Photo

THE SALT
SPRAY TEST!

Hammarlund Navy type radio components are put through

a mock trip to sea to determine beforehand their ability

to take it. The final proof of their quality is the excel-

lent record established in commercial and naval ships.

8, V“\
IGN oF o\)

THE HAMMARLUND MANUFACTURING CO., INC.
460 WEST 34th ST, NEW YORK, N. Y.

Establisted 1970

ELECTRONIC INDUSTRIES o Jung, 19¢




Eloctno-Voice DIFFERENTIALY MICROPHONE
Model T-45 is its U.S. ARMY DESIGNATION

Developed by Electro-Voice engineers in collakoration with the Fort
Monmouth Signal Laboratory, this Differential “Lip Mike" carries the
voice clearly and distinctly above the roar of battle. Ambient sounds
and reverberation are reduced to negligible lavels.

Frequency response substantially flat from 200-4000 cps.

Low harmonic distortion

Cancellation of ambient noise, but normal response to user’s voice
Self-supporting, to free both hands of the operator

Uniform response in all positions

Usable when gas mask, dust respirator or oxygen mask is required
Unaffected by temperature cycles from —4C° F. to 4-185° F
Ability to withstand complete immersion in water

Physical strength to withstand 10,000 drops

Weight, including harness, cord and plug, less than 2 ounces.

aﬁaﬁw %we MICROPHONES

Our full line includes Carbon, Dynamic and Velocity models . . . all

L2 2 2 4 & & 4 4 & 4

at popular prices . . . for public address, industrial sound,
sound recording and speech transmission applications.
Consult your local radio parts jobber.

ELECTRO-VOICE MANUFACTURING CO., INC. - 1239 SOUTH BEND AVENUE - SOUTH BEND 24, INDIANA
Export Division : 13 Edst 40th Street, New York 16, N. Y. — U.S. A. Cables: ARLASB

ELECTRONIC INDUSTRIES ® June, 1944 31



* The Pan American World Airways
routes shown below are those in exis-
tence on December 7th, 1941. Present
routes cannot be shown.

IFIRCRAKT

PRECISION RADIO

Kansas City, Kans.




RADIO @B@@ﬁ@

‘ 'Pm AMERICAN WORLD AIRWAYS continues to perform a vital
wartime service by speeding men and materials to every U.S. front
and outpost ... and AAC Precision Radio Products play an important
part in this service.
As the giant Clippers spread their wings across the world, AAC
Products help to maintain communications along the lifelines of this
vast system which flies to every continent on the globe. These products

are in use at operations bases, both here and overseas.

This is just one example of how the engineering and production
skill of Aircraft Accessories Corporation serves the world’s great air-
lines—as well as various branches of the armed forces. As one of l
America’s largest producers of transmitters and other precision radio
equipment, AAC offers the services of its Engineering Department in |
designing special equipment for you, without obligation. !

Erectronics Division

KANSAS CITY, KANSAS

/

J/

In war as in

peace the PAA,
Clippers serve hu-
manity. Here 1810
pounds of medical
supplies go aboard
atLaGuardiaField.

(E-54)

ACCESSORIES |/ORPORATION

and ELECTRONICS °* ENGINEERED POWER CONTROLS
New York, N.Y. Burbank, Calif. Cable Address: AACPRO




. Recently the Army-Navy "E” for
production excellence was awarded
to Allen B. DuMont Laboratories, Inc.
In accepting this high honor, Allen B.
DuMont said in part:

"Originally the Navy ‘E’ went to that
ship scoring outstanding marksman-
ship. Today that ‘E’ again reverts to its
original meaning. We of the DuMont
organization make electronic guns.
Each cathode-ray tube contains an
electronic gun. We make those guns
as accurately as our skill, ingenuity
and conscientious inspection can

FOR VICTORY!

make them. Thus I hope that our 'E’
is the direct result of good electronic
marksmanship, as reflected by the re-
ports from various battlefronts.”

Electronic guns for victory! Such is
the DuMont contribution to the war
effort, made possible qualitatively by
years of pioneering experience, and
now quantitatively as well by a 400%
growth in personnel. In four large
DuMont plants and in several DuMont
laboratories, continuing electronic vic-
tories are assured for winning today’s
war and tomorrow’s peace.

> The loose-leal DuMont Cathode-Ray Manual and Catalog is
yours for the asking. Wrile on business stationery for your copy.

Eeacision £ Lloimecs < Jolboissd

© ALLEN B. DUMONT LABORATORIES, INC

W
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THE BLACK HAND

WHEREVER WIRING APPLICATIONS are exposed to
conditions which ordinarily cause electro-chemical
corrosion, Lumarith (cellulose acetate) insulation is
particularly desirable. Guarded by Lumarith even
hair-like copper wire shows no more corrosion than
when suspended in free air.

Lumarith has excellent dielectric strength. A new
development—a special matte-finish—needs no lubri-
cation and allows more elongation, a big plus in wind-
ing production.

Film ... Foil...

*Reg. U. S. Pat, OfT.
ELECTRONIC INDUSTRIES @ June, 1944

Molding material and other forms

e .-%_-_'q--‘ —

Lunﬂanth msm‘atnm pro
OF CORROSION...

It's really exciting news. Lumarith. Send for special
new kocklet packed with potent facts: “Lumarith for
the Electrical Industry.”” Celanese Celluloid Corpo-
ration, The First Name in Plastics, a division of Cel-

anese Corporation cf America, 180 Madison Avenue,
New York City 16.

LUMARITH




hundreds of hours in the sweat box

The destructive moisture of New Guinea
jungles or 2 London fog is duplicated in
this high humidity chamber in the Utah
laboratory.

This “‘sweat” treatment is giving Utah
parts being tested the chance to prove
that they can take anything that exces-
sive humidity can give them.

As a result, there will be no breakdowns
or a lack of efficiency when these parts

encounter actual conditions in the field.

Utah's complete testing laboratory is an
important aid to Utah engineers in
adapting new, war-created radio and elec-
tronic developments to military needs
today and in making them available for
commercial requirements tomorrow.

* *x %k
Every Product Made for the Trade, by
Utah,IsThoroughlyTested and Approved

Keyed to “tomorrow's” demands: Utah transformers,

speakers, vibrators, vitreous enamel resistors, wirewound controls,

plugs, jacks, switches and small electric motors.

4 X

= S

Radio Products Company, 850 Orleans Street, Chicago 10, illinois

>~
v
L
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I[n the interests of those concerned with
the design and manufacture of
Army or Navy equipment, RCA reprints this latest

ARMY-NAVY PREFERRED LIST

OF RADIO ELECTRON TUBES

e

15 FEBRUARY 1944

\_ _J

RECEIVING MISCELLANEOUS
FILAMENT | pionee DIODE | ypiopEs | _TWIN PENTODES CON. POWER | INDICA- RECTI | CATHODE = CRYSTALS
VOLTAGE TRIODES TRIODES | pemoTE  sMARp  VERTERS  OUTPUT TORS FIERS RAY
1.4 143 1LH4 1LE3 345 1T4 1L4 Lce 344 24P1 1N218
387 12N NS I1RS 306/1299 3BP1 1IN23
1S5 354 30P1 IN27
3IFP7 i
5.0 5U4G 5CP1 PHOTOTUBES
{ 5Y3GT 5CP7
SFP7 918
6.3 6A4LS 6406 2€22 6J6 65G7* 6AC7* 65A7° 6G6G 6E5 6X5GT/G 54P1 927
6H6" 65Q7* 6C4 | 65L7GTY 65K7* 6ACS 6L6GA 1005 7BP7 =
| 559 65R7* 64 65N7GT 9003 6AGT* 6N7GT/G 120P7 VOLTAGE
9006 6J5* 64Ks5 6V6GT/G 12GP7 REGULATORS
7ES /1201 65H7* 6Y6G
446A 65J7" 0B3/VR-90
9002 TW7 0C3/VR-105
9001 ) 0D3/VR-150 |
12.6 1246 ° 128Q7°* 125567 128L7GT 125G67° 125H7* 128A7* 12A6° 1629
1257 ° 128N7GT 128K7° 12547 _ i
28 and 25L6GT/G 91 2526GT/G
above 28D7
- ) - .
TRANSMITTING MISCELLANEOUS Where direct intes-
1 S changeability is as-
—_— RECTIFIERS CLIPPER GAS d “GT" and "L
TRIODES TETRODES PENTODES sure an
TETRODE ; UBES s [
| - o RLEEEO0ES | VACUUM | GAS GRIL: CONTROL T jj AYOICHING ioomarsants ol ke
| 2c26 801A 5021 3E29 2E22 2X2 4B25 3C23 73 1B32/532A preferred metal tubes
2C44 809 7158 815 803 3824 83 3¢31/c1e 719A 471A i —
6C21 811 807 8298 837 5RAGY | B66A/866 c3B 532
1SE 826 813 832A 3718 872A/872 884 .
VTI27A 833A 814 705A 2050 Miniature tubes
3278 | 838 1625 836 ; ;
3344 1626 1616 (shown in ltalics)
527 8005 8016 sholl be used only
330 :g;;A 8020 when essential to

Service requirements.

—_— S UE— . PR

NOTE: THIS PREFERRED LIST SUPERSEDES THE ARMY-NAVY PREFERRED LIST OF VACUUM TUBES, DATED MARCH 1, 1943,

d. Equi ents in the design stage before the effective date of adoption of

1. The above Army-Navy Preferred List of Radio Electron Tubes sets up a
this Preferred List.

group of unclassified general purpose tubes selected jointly by the Signal Corps

and the Bureau of Ships. The purpose of this list is to effect an eventual
reduction in the variety of tubes used in Service equipment.

2. 1T 1S MANDATORY THAT 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 BE CHOSEN FROM THIS LIST. EXCEPTIONS TO THIS RULE ARE
HEREINAFTER NOTED.

3. The term *‘new equipments,” as mentioned in Paragraph 2 above, is taken
to include:
a. Equipments basically new in electrical design, with no similar prototypes.
b. Equipments having u similar prototype but completely redesigned as to
electrical characteristics.
¢. New test equipment for operational field use.

q. lehe term “new equipments,” as mentioned in Paragraph 2 above, does not
include:

a. Equipments either basically new or redesigned, that are likely to be
manufactured in very small quantity, such as laboratory measuring
instruments.

b. Equipments that are solely mechanical redesigns of existing prototypes.

c. Equipments that are reorders without change of existing models.

Note: The foregoing statements in Paragraphs 8 and 4 above are explanatory
in nature and are not intended to be all-inclusive.

S. Intheevent thatitis believed that a tube other than one of those included
in this Preferred List should be used in the design of new equipments for either
the Signal Corps or Navy, specific approval of the Service concerned must be
obtained. Such approval, when Signal Corps equipment is concerned, is to
be requested from the Signal Corps Laboratory concerned with such equip-
ment; the said Laboratory will then make known its recommendations in the
matter to the Signal Corps Standards Agency where the final decision will be
made and returned to the laboratory for transmittal to the party requesting
the exception. When Navy equipment is concerned, the request for exception
shall be addressed to the Radio Division, Bureau of Ships, Code 930-A, Navy
Department.

6. The publication of this list ia in no way intended to hamper or restrict
development work in the field of radio electron tubes or radio electron tube
applications.

7. This list is to take effect immediately.
The Chief of the Bureau of Ships

Navy Department

Office of the Chief Signal Officer
Headquarters, Army Service Forces,
War Department

RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISION . CAMDEN, N. J.

RADIO & Television RETAILING @ Junc, 1944
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CONTROL FLUCTUATING VOLTAGE TO *

.'/ 2 °/o

A MAGNETIC UNIT WITHOUT MOVING PARTS
Nothing to replace or adjust

FOR

Television

Colorimeters

Radar & Radio

Signal Systems

X-Ray Machines

Sound Recording

Electronic Devices

Testing Equipment
Photo-Cell Devices
Production Machinery
Constant Speed Motors
Motion Picture Equipment
Comunications Apparatus
Precision Laboratory Apparatus
Other Applications Requiring
Requlated Voltages

New Stabilizer bulletin DL48-537. Contains

operating
complete specifications.

characteristics, graphs and

Write for your

copy, today.

Constant AC voltage is essential for reliable, accurate
operation of a wide variety of electrical equipment.
When these devices are connected to ordinary supply
mains, the unstabilized input voltage often varies as much
as from 95 to 130 volts thus impairing the accurate
operation of the equipment. A Raytheon Voltage
Stabilizer, incorporated into the product, overcomes the
disadvantages of fluctuating line voltages by providing
an accurately controlled source of power held to = 22%.

Entirely automatic in operation, the Raytheon Voltage
Stabilizer has no moving parts . . . nothing to wear out,
consequently requires no maintenance. Simply connect
it to line and from there on it will take care of itself.

Raytheon Voltage Stabilizers built-in new equipment or
oftered as an accessory not only improve the performance
but also increase the salability of the product.

Users of many types of electrical equipment not having
voltage stabilization will find that Raytheon Voltage
Stabilizers improve the performance and reliability of
their equipment.

Raytheon Voltage Stabilizers are equally suitable for use

in equipment for the laboratory, production or unat-
tended locations.

pe)
RAYTHEON MANUFACTURING

() 7 ? 190 WILLOW ST WALTHAM. MASS.
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E@[EQTHIS FIGHTER'S RECORD
BY HIS MEDALS!

If there were decorations fer industrial heroes. be mustered out) represents Dag brand col-
Mr. Dag would be a much ke-ribboned gentle-  loidal graphite, the smooth, black liquid con-
man. Perhaps we shculd call him 'Captain centrate which serves so many different war
Dag, because he commands so versatile 2 jpqystries. Capt. Dag may take the form of a
company of physical and chemical prcperties. dry film, a fluid film, a surface coafing, an

Captain Dag (a campaigner who will never impregnation, etc.

“Captain Dag"

1
Slippery—A
Good Lubricant
Softer than
Talc

7
Particles Bear

1 3 81413 & Like Electric

PHYSICAL 8

2 .
~ Insoluble in
Conducts AND Acids and

Electricity Alkalies
CHEMICAL
3 . PROPERTIES

Withstancs
Temperahms
Extremes

10
Gas
Adsorbent

Absorbs,
Radiates and
Conducts

11
Little
PLkotoelectric
Effect

1,3,8.14, 13, 6

CITATION: “We have been enthusiastic
users of Dag colloidal graphite for more
than ten years. We find it the only mate-
rial which will prevent bolts, nuts and
flanges from seizing under the high
temperature and pressure conditions in
our boilers and steam systems.”

2,4,13,10, 11, 3
CITATION: “Graphite films when applied
to the grds (and frequenily the plates)
of radio tubes for receiving and transmit-
ting, are useful for mizimizing secondary
emission, ‘back ' emission and photo-
eleciric etfects.”

Maximum

12
Miscible with
Most Fluids

1 3 13 14

cpansion

Films Adhere
Tenaciousty and Dry
with Sharp Edge

1,3,13, 14
CITATION: “"Dry
films formed from
Dag colloidal graph-
ite supply durable
lubrication on parts
which could not be
eftectively lubri.
cated otherwise.
Such films are func.
tioning at tempera-
tures from (—60° F.
to 4-1200° F.) and
higher.”

Microsc ypically
Fine Particles.
Fene:rates

For easy refereace
we've given co.ors
to Captain Dag's
most valuable prop-
erties. Match these

An colors with the per-
Ixce.lent formance ‘‘cita-
Suspenision tions"” above. Tken
e pin a medal on
yourself for putt ng Capftain Dag to work

Dag, Oildag, Aquadag, Castordag, Glydag and Prodag arer=gistered trade marks in your planl He's one Campalgner WhO
of Acheson Colloids Corporation. Copr. 1944 by Aclweson Colloids Corp. won't be mustered out

15

éa:*.% ACHESON COLLOIDS CORPORATION

PORT HURON, MICHIGAN



74’%0}/52/7/ I811S had berter be right. ..

WEe're thinking not only of the
metering and measuring instruments
in the plane that toes the take-off
line. To be sure, they are of great
importance—but just as important
are the hosts of metering, measuring,
and testing instruments used in the
creation of his plane, its guns, its
accessories, its fighting efficiency. If
any meter down the line was wrong—

his chances of safety and success are
dangerously reduced.

In a hundred thousand ways, the
safety and progress of us all depend
on the accuracy of measuring, meter-
ing, and testing instruments. To
create such instruments—to build
into them the priceless quality of
sustained accuracy*—is a responstbility
that the Boes organization, thanks

to its experience and skill, is qualified
to shoulder.

* SUSTAINED ACCURACY is not an casy
quality to achieve. it must take into account
all factors of use—must then employ the de
sign, the alloys, the construction that infall:-
bly protect an instrument against all threats
to its reliable performance. Such instruments,
obviously, must be built with performance—
not pricce—in mind. We invite the inquiries of
those who are interested in such standards

3@% InStrUments

for Measuring, Metering & Testing Equipment << The W. W. Boes Co. Dayton, Obio
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the men and women of Philco are
devoting the knowledge and skill
that built over 17 million radios
and refrigerators to the electronic

miracles of modern warfare ..

“TOMORRIN

. . . their research, engineering and
mass production for war will be
reflecled in a new Philco leader-
ship in electronics for the homes

and industries of the nation.

X
> U

Tune in the RADIO HALL OF FAME, Sundays, 6 to 7 P. M.,
EWT,, Blue Network. The Tap Hits of the Show,World, cach week.

he 4
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TUBES GET THE MOST .

UNEXPECTED ABUSE

Signal Corps tests for Electronic Tubes are
exacting . . . and rightly so. For tubes to be
totally satisfactory for civilian or military use,
they must be built to operate under the most
severe and unusual conditions. That is why
“vibration testing” was a routine procedure at

TUNG-SOL long before the war.

TUNG-SOL research engineers are continuously
working to find “weak points” and developing
ways and means of overcoming them. With the
advent of the glass base tubes for instance, the

THE TUNG-SOL WAY

OF COOLING TUBES PREVENTS
BREAKAGE OF GLASS BASES..

While a tube is cooling, during mnan-
ufacture, air is blown against the
center of the glass base through a
hole in the holder thus cooling the
base from the center out while nat-
ural cooling takes place from the
edees in. This uniform cooling re-
lieves internal stresses in the glass,
a cause of breakage.

“_r - //./—\

- RN —
{ 7 T
\ ¢

cause of base fractures was
discovered and a production
procedure was developed to
eliminate it.

Manufacturers and users of
Electronic Equipment will find every tube in
the TUNG-SOL line a tube of proven merit.

Why not have TUNG-SOL engineers think and
work along with you while you are planning
your new developments?

UNG SOI.

ElECTRONIC TUBES

TUNG-SOL LAMP WORKS INC., NEWARK 4, NEW JERSEY

ALSO MANUFACTURERS OF MINJATURE INCANDESCENT LAMPS, ALL-GLASS SEALED BEAM HEADLIGHT LAMPS AND CURRENT INTERMITTORS

42
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Crystal Blanks

TO YOUR SPECIFICATIONS

rystal Products Company can supply Quartz Crystal
blanks in any of the three stages of manufacture: (1) “rough-
sawed” blanks, (2) “semi-finished” blanks, and (3) «“electn-
cally finished” blanks.

“Rough-sawed” blanks are cut to the specified angles and
roughly sawed to dimensions.

“Semi-finished” blanks are blanks which have been
brought to approximate dimensions by machine lapping,
allowance being made for final hand finishing.

“Electrically-finished” blanks are finished by hand to the
frequency desired and electrically tested.

All crystal blanks are cut to specifications from selected
Brazilian quartz and guaranteed free from all impurities such
as optical twinning, electrical twinning, bubbles, fractures,
scratches, mineral inclusions, and other mechanical and
electrical imperfections. Dimensions, temperature coeffi-
cients, and frequencies are guaranteed within specifications
listed. Send us your holders for replacement of crystal
blanks to exact specifications.

ELECTRONIC INDUSTRIES ® June, 1944

= B . s B

d’ 'l‘l} g) “Jl M@{
__#PRODUCTS COMPANY
1519 McGee Street, Kansas City, Mo.

Producers of Approved Precision Crystals
for Radio Frequency Control

43



RIGHT—Step Relay— & L

f&’&‘“ﬁ.".é‘:!.‘i.'i'pe?.’.iﬁ ; Whether your requirements are for a standard
Zé’.".-L"n"co‘i.‘.'Z;'tf’i;pb’Zfé g 4 type relay or a special relay for an unusual appli-
el | anae . : ' cation, you can rely on Cook engineering to give
At acn%r;:ldei"lm:z?:'l: ' 35 L S0 v you those “plus” features that make all Cook

GRS relays “extra-ordinary.”

Here are some facts about Cook relays for you to

BELOW—Type 300—A double pole, sider w nnin ur relay requirements.
double throw, latching relay ar- consider when P]a gyo elay req

ranged with two nlerlocking arma- . o i
tures. Either coi eperates with a * Carefully designed to the high stand

single impulse ard contact remains 5 . .

untll the other =ail is energized. ards of Cook engineering.

* Tooled and fabricated completely un-
der one roof.

* Precision manufactured with modern

equipment.
ABOVE —Type 30I—A double . ) * Assemlled and tested with exacting
pole, doubl'e threw, aviation p s
type relay with 10 ampere con- ! 1 , care by skilled workers.
tacts featuring a p n type bear. .

it?fc'k-fo‘:';;'.mble new . " * Highest grades of all materials are

used in all parts of Cook relays.

IESILa?\:C:mAbni:::c:;'I:; * Manufactured in a model plant with
i =g i i ! efficiency that provides capacity to
coa"»:-:i'c;bﬂ"rurg;y.dt;: produce in quantity.

e b <. * Cook Electric Company has been en-

T R 7o . Nk ; gaged in the manufacture of precision

Small, single pola, N . electrical apparatus since 1897.
single throw reley . p - i

available with coil r2- b B - i INustrated here are a few of the standard types
IS0 Shms, Che e : 1 of Cook relays. Your requirements may be sup-
ey o e " e G o plied with a standard type relay; however, it is

‘ il g ' when vou have an unusual problem that Cook’s
engineering and manufacturing facilities, the
ability to quickly design, manufacture and assem-
ble all under one roof are of invaluable service.
Cook special relays are built to meet customer
requirements — not “just another relay”— not a
combination of stock-bin parts, but a carefully

engineered, designed and tooled product.

Cook’s engineering stafl is at your service to help
ABOVE —Type E-2A — Conforms to

Army Air Force specifications for a ; you solve those unusual prohlems. A staffl of field
25 ampere contactor. Features pin 4 : X . . . ..
type bearing, dcuble break contact engineers located in various key cities throughout
arrangement wkich eiiminates the F . . )
necessity for cu-rent carrying pig- 3 the United States is also available to you.
tails. Adjustable residual and back- Hormi . y . m = .
stop 2 i ; - For complele service to the aviation, communica-
1 tions, electrical and electronics industrie k
ABOVE — Differential . S C(,m
Ralay—A two col, sen- Electric Company also manufactures accessories.
sBive relay wi a al- . . . .
asced armature fo make such as jacks, plugs, lamp jack strips, terminal
it ‘ess susceptible to . d . . . .
v bration and shock. strips, binding posts, solenoids, solenoid con-
Can be made to bal-
atcz with 3MA in each lactors, turn keys, lever keys, push keys, elc.
c3il and to operate with
44 A in one coil and
'ZMAoin IO'he other coil
or 40 volt operation or .
tae_equivalent in am- A new catalog of the complete line of Cook
pere turns, . . .
relays and accessories is now in prepara-
LEFT — DiZerential Relay with . . 5
Switches — Similar to standard tion. A request on your letterhead will bring
Different al Relay, but equipped . . . D
with small switches to obtain one to you immediately upon its completion.
greater =ontact ratings.

ELECTRONIC INDUSTRIES @ June, 1944



ABOVE—Type 42— Double
pile-up rela’ on large tele-
phone type frame, represent
ing approximately the maxi.
mum number of spring com-
binations.

RIGHT —Type 124 —Spec'al
keying relay wusing silicon
steel armature and heel
piece with a laminated sili-
con steel core enabling op-
eration on direct currant at
keying speeds wp to 40
words per minute.

/ LU Cook Relays

/ whether special or
standard type are

Extra-ordinary”’

BELOW—Type 128— A stand-
ard short frame telephone
type relay with bakelite im-
pregnated, Air Corps ap-
proved coil.

ABOVE — Type 40C — New, small. telephone
type relay, approzimate y U5 size of former
small, telephone °ype ra2lays. Available in
single and doube pil2-ups and special
spread terminals.

LEFT — Type 107 — A large
type telephone relay used
for keying and antenna
switching. Keys satisfactor-
ily at 20 words per minute—
Mycalex insulation in the
antenna switching pile.up.

ABOVE—Type I13—An A.C.

relay having a laminated

core, heavy Oilite bearing B

yoke, special silicon steel LEFT—Small Time De-

armature and heel piece, : ! lay Relay —Slug type

and plug-in base. ] e on a short telephone

i type frame, a maxi.

mum of 125 milli-
seconds delay in op-
eration can be ob-
tained.

ABOVYE — Type 102 —Time delay relay of tha dug type. Pure
copper slug on heel end of core provides maximum of 300
milli-seconds delay in contact opening after circvi- is broken. ABOVE—Type 08— Antenna
ABOVE —Type 100 — Repre- switching contact combina.
sents a typical contact pile. tion with Mycalex insula-
vp combination on the short — tion. Has a side contact
telephone type relay frame. mount to reduce capacity
between antenna circuit
and ground.

Sprcatly
Besigred
Precis Built
Sronsutal
Accesiories

2700 SOUTHPORT AVE.

ELECTRONIC INDUSTRIES @ Jume, 1944

CHICAGO 14, ILLINOIS
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. ] .. AT 50,000 FEETY
. AND — 57.4 DEG. F
i ‘,m //f ’
,! (.
To the combat pilot, high vp in the inky
blackness of night, the glowing instru-
ments are more than a mechanism . . .
they're his security, his strategy and his return
ticket! These lights must not fail!
To further this dependability in aircraft lighting
systems, the N-Y-T Sample Dept. has produced
the 8 ounce transformer illustrated—Ilighter in
weight by 40% than any component of the
same output previously used.

Conservative, from the standpoint of elec-
trical and mechanical characteristics, this N-Y-T
unit has a temperature rise of only 30 deg. C.
and permits operation over all ambient from
minus 65 deg. C. to plus 70 deg. C. lts diversity
of application is illustrated by the fact that out-
put voltages and currents may be varied without

affecting size and weight, if the output is held
to 30 V.A.

This is but one of the many custom-engineerings executed by
N.Y.T. technicians, in hastening Victory through electronics;

similar transformer products will aid immeasurably in the ful-

fillment of peace-time advancements. .

NEW YORK
TRANSFORMER CO.

22- 26 WAVERLY PLACE
NEW YORK 3, N. Y.
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HEATING EQUIPMENT CAN

improve production ... save time and money

Electronic heat can surface harden gear Electronic heat is revolutionizing brazing Electranic heat reaches through glass
teeth or localized areas in seconds in- and soldering operations. Speed and walls to degas metal’elements in radio
stead of hours . . . with precise control efficiency are increased and wasteful and fluorescent tubes without affecting
over depth and degree of hardness. after-cleaning operations are eliminated. the envelopes. Action is inslontaneous.

’i

Electronic heat can bond glass to Electronic heat is Ideal for soft metal Electronic hect sea!s packages rapidly
metal faster with finer control of heated melting pots. Lowers operating costs. and completely in matters of seconds on
area. Often increases production units Assures longer life of pot. Reduces gas continuous production lines, Packaged
from hundreds to thousands per hour. inclusions of the smelt. Ends fire hazards. goods containing foads are sterilized.

T

. Ry ey

This company has been designing and building Electronic heating

4 c e e e

units (induction and dieleetric) since 1921. We have the advantage of
23 years of pioneering knowledge and experience in this specialty.
g I g e I 3

Our equipment (known as “bombarders”) has been used with sat-

isfaction by the nation’s leading eleetronie tube manufacturers for

almost a quarter of a century, for exhausting and testing tubes.
Our apparatus has been time-tested for high efficiency and economy |
of operation, and is built to minimize maintenance problems. Qur

greater variety of models permits choosing the unit which is exactly { {
suited to your application, and offers the correct combination of !
power and frequency which your jobs demand. You cannot get a .
power-wasting “misfit” machine from us. Before selecting any elec-

tronic heater, it will pay vou to write us.

3
¥ |~
8

Our equipment of-

fers you a selection
- of frequencies up to
300 megacycles —
DIVISION OF "5 CORRUGATED QUENCHED CGAP COMPANY and the following
119 Monroe Street Garfield, New Jersey power ondw: Tt
" stepless controlfrom

zero to full load:

A& /CSIKS

Designers and Builders of High Frequency Converters Since 1921
ELECTRONIC INDUSTRIES ® June, 1944 47



NO pitting

o Sticking

*

Automatic Control Is

Really Automatic with

Adlake Plunger-type
Mercury Relays

Put Adlake Plunger-type Mercury Relays of correct
capacity and rating on your control panel and
you've really got wutomatic control. No inspection.
No cleaning. No servicing. Here's why . . .

The contact mechanism of Adlake Plunger-type
Mercury Relays is bermetically sealed iuside a glass
or metal cylinder.

Dirt and dust can’t get inside to “"gum up” oper-
ation. And, because contact is made by liguid metal

Tue Apams &

ESTABLISHED IN 1857

NO Burning

lllute

WesTLAKE CoMpany

ELKHART, INDIANA

: TYPE
| operating i

CONTACTS SECONDS
NORMALLY OPERATE

‘ NE ADAMS & WESTLAKE CO.

-
| CMICAGO, ELKMARY, IND., NEW VORK

For panel mounting. Can be supplied with quick or
time delay action; normally open or normally closed;
and for A.C. or D.C. energization. Contact rating «p
to 100 amps. A.C.; proportional D.C. ratings.

(mercury), it is positive, chatterless, silent and
impervious to burining, pitting and sticking.

For many kinds of service, particularly those
considered “difficult,” there is no other type of
relay that can give such dependable service.

There’s a lot more about Adlake Relays that every
engineer should know.

Our complete bulletin tells the story. Ask for it

—no obligation.

"BACK THE ATTACK —BUY BONDS"

NEW YORK - CHICAGO

MANUFACTURERS OF ADLAKE HERMETICALLY SEALED" MERCURY RELAYS FOR TIMING, LOAD, AND CONTROL CIRCUITS

June, 1944

ELECTRONIC INDUSTRIES o



Jor Inherent Stability in Capacity

Excellent Retrace Characeteristies
Wide Range of Temperature Coefficient
Close Tolerances

Specify ERIE INSULATED CERAMICONS

OVER eight yea:s ago Erie Ceramicons brought
new standards of stability to pre-war broadcast
receivers. For war-time military communications
equipment these compact, sturdy silver-ceramic ca-
pacitors have been rendering excellent service in
many critical applications that call for performance
standards undreamed of when push-.button tuning
was in its infancy.

Today Erie insulated Ceramicons are available
w.th basic characteristics that are essential for high
fraquency, F.M. and television applications.

1. Imherent Capacity Stability: Silver electrodes are
in intimate contact with ceramic dielectric, eliminat-.
ing any possibility of air or wax filled pockets
between the two.

2. Excellent Retrace Characteristics: Since the tem-
perature coefficient is a function of the molecular
structure of the ceramic dielectric, change in capacity

REQ. U. 5. PAT, OFF.

of Ceramicoas with respect tc temperature is detini-e
and reproduzable under normal operating conditions.

3. Wide Range of Temperature Coefficient: Erie Ce-
ramicons are available in 10 standard temperatuwe
coefficients from +100 P/M/°C to —750 P/M./°C.
Standard tolerance is + 60 P/M/°C, or +15% which-
ever is the greater, as determined by measurement at
+25°C and 85°C. Erie Ceramicons can be .ndi-
vidually checked in production quantities for tem-
perature coetficient to much closer limits.

4. Close Tolerances: Standard commercial capacity
tolerance is +.25 MMFor + 1%, whicheveris greate-.
Ceramicons are now being produced in large quant -
ties having capacity tolerances as close as + 0.1 MMF.

The Erie Engineering Department is continually
working to farther refine the characteristics of Eri2
Ceramicons. We will be glad to work with you 01
Ceramicons for commercial or special applicatione.

gﬂﬂ o D...

ERIE RESISTOR CORP., ERIE, PA.

FOR HIGH ACHIEVEMENT
IN wAR PROOUCTION

LONDON,

ENGLAND - + TORONTO, CANADA

Let's All Back The Attack— Buy EXTRA War Bonds = % =

ELECTRONIC INDUSTRIES o June, 1944
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PRODUCTION MEN:

COULD YOU PIERCE 100 HOLES THROUGH
A TEMPLATE [N 10.25 MINUTES?

The ACTUAL TIME STUDY RECORD as reported by
FEDERAL TELEPHONE & RADIO CORPORATION

[d

Photos Caurtesy Federal Tekzphone & Radio Corp.

wxedemann Turret Punch Presses are doing yeoman work at
fl Federal Telephone and Radio Corporation, and hundreds of other
companies where short run piercing of sheets and plates must be

done at practically long-run low cost and with consistent high
accuracy.

The Type R-44 Turrent Punch Press illustrated is especially designed for piercing through templates —
and incorporates speed of location and piercing, with a unique safety device which makes it impossi-
ble for the operator to damage the template. A companion machine, the Type R-43 Micro-Turret Punch
Press produces the templates . . . each hole accurate to = .002".

You loo can by-pass the high cost of short run piercing by put- ~ MAKE THE COMPARISON: Ty sgmco v
ting Wiedemanns in your production line.. . for piercing holes up  Punch Presses are detailed in Bullotin 92, “The
to 3" in ¥2"" stock . . . 8 to 80 tons capacity . . . 8 to 24 punches and  Story of Short Run Piercing Economy.” A copy will

A E . . . . be sent by return mail. Savings up to 2000% have
dies at your fingertips with achoice of labor-saving gauge tables.  been reported by users!

WIEDEMANN MACHINE COMPANY

1833 SEDGLEY AVENUE, PHILADELPHIA 32, PA.

WIEDEMANN TURRET PUNCH PRESSES & ° '°"

%0 ELECTRONIC INDUSTRIES @ June, 1944



Back the Attack
Buy More War Bonds

ELECTRONIC INDUSTRIES “'@ June, 1944

. BUT
THE STORY OF

Poolittly ENGINEERING

Long before Pearl Harbor . . .“specialized
communications equipment by Doolitde”
was well and favorably known to aviation,
broadcast and police radio engineers.

Since then . . . Doolittle Engineers have
coastantly been at work developing and
producing vital equipment for the Naval
Aircraft Factory and the Bureau of Aero-
naatics, to hasten Victory.

Their added experience will bring im-
portant benefits to future peacetime com-
munications. Look ahead . . . with Doolittle.

J.
UOMRADIO, INC.

-

Builders of Precision Radio Communications Equipment
7421 South Loomis Boulevard, Chicago 36, lllinois

51
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" WE'LL NEVER ATTRACT THEIR ATTENTION

AS LONG AS THEY'RE DISCUSSING THE
~ ECHOPHONE EC-1"

e v
bv

Echophone Model EC-1

(INlustrated) a compact communications receiver
with every necessary feature for good reception.
Covers from 550 kc. to 30 mc. on three bands, Elec-
trical bandspread on all bands. Six tubes. Self-
contained speaker. 115-125 volts AC or DC.

Echophone Radio Co., 540 N. Michigan Ave., Chicago 11, IMlinois

ELECTRONIC MDUSTRIES o June, 1944
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Capacities from
6 to 2000 MMF

Less than one half inch in diameter. .. capacities from
6 MMF to 2000 MMF . . . ideal for numerous UHF
and VHF aprlications,

Mica discs of the highest grade, individually silvered
for maximum stability and stackad to eliminate any
book effect. The assembly is vacuum impregnated.

Available in a variety of terminals. All units are |
color coded.
Form 586 is available for addifional information on -
' these CENTFEALAB Silver Mica Capacitors. \

Division of GLOBE-UNION INC., Milwaukee
PRODUCERS OF VARIABLE RESISTORS - SELECTOR §WITCHES - CERAMIC CAPACIBORS, FIXED AND VARIABLE - STEATITE INSULATORS

ELECTRONIC INDUSTRIES @ June, 1944



Compare e Effortless Ease

with which CLUTCH HEAD Screws are driven home . . . employing
the substitution of method for muscle . . . with definite output
gain at the end of the day. The explanation is simple. With the
straight-walled Clutch recess, matched by the straight sides of the
Type “A” Bit, there is no “ride-out” tendency and, therefore, no
need for strenuous end pressure. This exclusive CLUTCH HEAD feature
eliminates the fatigue factor set up by end pressure. In addition,
the wide Clutch of this modern screw develops speed and confi-
dence in line assembly work by presenting a safe, easy-to-hit target.

CLUTCH HEAD contributes so many outstanding exclusive
advantages for faster, better, safer, and lower cost pro-
duction that it has come to be accepted as ‘“The Screw
That Sells Itself.” You may demonstrate this to your own
satisfaction by asking us to mail you package assortment
of CLUTCH HEAD Screws and sample of the Type “A” Bit

The fact that CLUTCH HEAD Screws Py « This rugged Type “A’ Bit
operate with_ thc_e ordinary type / Q &\ deli\'/ers long ‘uninter_rupted
screwdriver simplifies problems of ‘7 service. A brief application
field service. Thisfeature has proved { o c of the end surfacetoagrind
its value in many phases of the / ing wheel restores original

’ efficiency. No delay, and

no “back-to-the-factory”’
shipment for reconditioning.

war effort. This modern screw is \ .
available in Standard and Thread-

forming types for every purpose. &CRE$
UNITED SCREW AND BOLT CORPORATION

CHICAGO . CLEVELAND NEW YORK

———

ELECTRONIC INDUSTRIES



The Test of High Standards
of Manufacturing is in the

TESTING

SHERRON

SHERRON TUBE TEST UNITS MEASURE: I UBE I ES I

Inter Electrode. Copocitance. Gos. Power Cuput.

Trons-conductance. Amplification Factor. Oscillctior ond E Q U I P M E N T

Frequency Cut-off. Power Rectificotion. Peak Emission.

Pulse Tests. Mechanicol Impoct. Noise. Vibration.

Frequency Drift.

MANUFACTURING PROCESSES:

Aging—Life—Pre-Heot—Bombardment. ® The vaunted magic of the electron tube evaporates just as

CATHODE RAY: magically—unless the tube does the job it is meant to do.

tife Rocks — Persistency — Intensity — Pre-Heat. Veltoge 3

Breakdown — Gos — Leakage — and Chorocteristics. Nobody knows that better than do manufacturers with a
reputation for high standards of production. Every electron
tube they turn out must be proved performance-perfect, before
it is released for actual use. It is this rigorous, reputation-

protecting code that has actuated many such manufacturers

Sbel'I'On to install Sherron-engineered tube test devices. Increasingly,
5 it becomes evident that . . . where the ideal is the standard,
Electronics '

Sherron test units are standard equipment.

SHERRON METALLIC CORP.

1201 FLUSHING AVE., BROOKLYN 6, N. Y.

ELECTRONIC INDUSTRIES @ June, 1944




soldiers in mufti

one of the most important men on the production
front is the electronic engineer. Working long and
hard hours, his time is spent devising and planning
electronic equipment that will give the Allied forces
overwhelming superiorily on the battlefront. He was
“drafted” early in the war and has devoted his special
skills unstintingly to the successful prosecution of the
war effort. The electronic engineer is truly a soldier

on the homefront.

ARMY-NAVY "E'" WITH STARS
Awarded All Four Divisions of Roytheon
for Continued Excellence in Production

Raytheon engineers are continually devising new elec-
tronic products which contribute to the immeasurably
important role that advanced electronic equipment is
playing in winning the war, Raytheon electronic tubes
and equipment are built to more than meet severe
wartime requirements, The “Plus-Extira” quality,
dependability and stamina of Raytheon products have
established Raytheon as one of the leading manufac-
turers in the electronic field,

o

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS
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FABRICATED

MOLDED-MACERATED
and
MOLDED-LAMI!NATED
FORMS and PRODUCTS

STEAM jiggled the lid of many a
kettle before James Watt asked
why .. and went on to make steam
work an engine that helped touch
off the Industrial Revolution.

Plastics provide similar oppor-
tunities for investigation.

Possibly you haven’t used plastics
for as many applications as you
profitably might. Perhaps you haven’t
looked into plastics at all . . . but

SHEETS - RODS - TUBES - FABRICATED PARTS
MOLOED-LAMINATED - MOLDED-MACERATED

should. So, a suggestion: If you, with
your first-hand knowledge of the
properties you need in a material,
will tell us what your physical,
chemical, electrical, or mechanical
requirements are, we will quickly
see whether our type of technical
plastics caa help you in any of your
current or future applications. Write
for the complete Synthane catalog.
Synthane Corporation, Oaks, Penna.

Plan your present and future produets with Syathane Teehniecal Plasties




Synthane technical plastics are easy to machine by usual
shop methods. However, the work of the production
department can be simplified and costs and spoilage
reduced by following these suggestions when designing
parts:

PUNCHED OR SHAVED EDGES —Punching produces a relatively smooth
edge in thicknesses up to 1/16 in. For extra smoothness, especially in
thicknesses over 1/16 in., shaving should be specified.

PUNCHED vs. DRILLED HOLES —Tolerance can be held closer on drilled
holes than on punched holes but rarely is the accuracy of o drilled
hole necessarly if the hole can be punched.

DIAMETER OF PUNCHED HOLES—The

preferred ratio of hole diameter

oAt p 9

to thickness of material is not less

than 1:1. That is, the diometer of
P';':"lm a punched hole should not be less
than thickness of sheet.

DISTANCE BETWEEN PUNCHED HOLES
—PUNCHED HOLES NEAR EDGES
—The distance between the cir-

7

cumferences of punched holes or
between the circumference of o

T punched hole and the edge of o
i

piece should not be less than 1-1/2

times the thickness of the piece.

HOLES PARALLEL TO LAMINATIONS—

Avoid large holes paraliel to

=

laminations where subsequent

pressure, as from a screw, might
injure the piece.

Satisfactory Objectionable

DESIGN FOR MACHINING WITH STAND-

ARD TOOLS—Try to design parts so

that machining can be done with

standard tools or cutters. Specify

standard size holes and slots

wherever possible to avoid special
Econamical design makes toging.
use of standard size toois

TOLERANCES —Give careful consideration to tolerances. It is poor
economy to specify closer tolerances than are actually needed. As o
matter of fact, laminated plastics cannot be held to tolerances such
as .000”"—.0005”. The minimum tolerance advisable on dimensions

under 1/2 in. is a total of .002”". This tolerance is the absolute minimym
and all parts should be designed with greater tolerances if possible.

TAPPING TOLERANCES — Tapping should not be specified closer than o
Class 2 fit with 85 to 709, of thread. Additional thread depth would
add very little strength at the risk of breaking threads.

TAPPING IN A BLIND HOLE — When
tapping in @ blind hole, allow a
depth of several threads from the
bottom of the hole to first full
thread for clearance.

AYOID IRREGULARLY SHAPED HOLES
—¢Eliminate, wherever possible,
irregularly shaped holes wunless
the thickness of the piece permits
punching. irregularly shaped holes
on thicker sections can be made,
but special tools are required.

Try ta avaid nregular holes uniess
piece is thin enough to be punched

IRREGULAR COUNTER BORES AND RE-
(ESSES—Eliminate entirely all ir-
regularcounter bores and recesses
{except round).

Undesiraaie Praterred

_ MILLED SLOT WITH SQUARE CORNERS — Avold
\\\\{\[ stopping a milled slot with square corners.
2 y/‘ Allow the bottom of the slot to emerge to the
',/v‘:. surface with the natural contour of the cutter.

~

"Climb"' milling is recommended.

MARKING PARTS—Most parts can be marked with a punch, engraved
or printed by the Synthographic process, The thinnest of materials
can be printed.

FORCED FITS—The close tolerances required for forced flts in metal are
not at all necessary in Synthane. Males can be as much as .005”
oversize.




Note the few simple
parts, and how
strength is built in
by solidly bolting
the element to the
one-piece, cast-
ctomol magnet.

the magnet

structure.

...built for tough jobs and long life

OMBAT service on aircraft and in military radio is the crucial test

for any electric instrument. To meet the requirements of such

severe service, G-E engineers went to extremes to gain simplicity and
strength in the design of these new panel instruments.

What isn’t shown clearly in the pictures above is the internal-pivot
construction and how the pivots are mounted to the inside of the arma-
ture shell instead of being secured to the outside of the armature wind-
ing. The pivot shank actually extends through the armature shell, and
is anchored firmly on both sides of the shell by pressing two brass washers
over the pivot shank. This construction makes the entire element as-
sembly 20 per cent thinner.

There are many other features: large-radius pivots, hard-glass jewels,
good damping, and ample clearances between stationary and moving
parts. Added up, these features give you an instrument well able to with-
stand vibration and hold its rated accuracy.

If you want the complete story of how these instruments pack all-
round fine performance in a small space, ask our nearest office for Bulletin
GEA-4064, which covers instruments used for radio and other com
munications equipment; or Bulletin GEA-4117 which describes those
suitable for naval aircraft. General Electric Co., Schenectady 5, N. Y.

GENERAL @ ELECTRIC

602-45-6200
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The same studs that
bolt the element to

threugh the strong
Textolite base,
ing a rigid, compoct
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WE'RE TEARING

OUR HAIR

@ MANY of our customers have experienced
numerous disappointments in changes in deliv-
ery dates on orders for G-R equipment; most
do not know why deliveries cannot be made
sometimes on the date promised.

All orders for electronic test equipment are
scheduled by the War Production Board. The
scheduled delivery date is based upon the
tactical urgency of the order. These dates are
changed principally for one of two reasons:

Very frequently the urgency of the order is
altered due to the ever-changing war picture;
a.top-priority order today may be far down
on' the list tomorrow.

Due to shortages of raw mai:erials, man-
power and finished components purchased

GENERAL RADIO COMPAN

from outside suppliers, our production sched-
ule lags at times.

When it becomes necessary for WPB to
change a scheduled delivery date, we have no
prior knowledge of that fact, nor any informa-
tion as to the reason for the change. We are
required by law to fill all orders in the sequence
set up by the WPB schedule. Appeals directly
to us to re-shuffle deliveries cannot be acted
upon.

The present scheduling system at times
results in considerable inconvenience to our
customers, we know. The whole purpose of the
system, however, is to supply war materials
when and where they are most urgently needed
at the moment. This after all seems to be the

basic aim of war production, doesn’t it? \?ﬁ

Cambridge 39, Massachuselts

NEW YORK CHICAGO LOS ANGELES

ELECTRONIC INDUSTRIES @ June, 1944



OUT OF TODAY'S RESEARCH.
TOMORROW IS ENGINEERI

RECORD BREAKING HEAT WAVE

INDUC‘I'I()N HEATING through powerful high-frequency radio waves is
breaking records in speeding up production of bonded plywoods, tin
plating and in other industrial applications.

Of prime importance to the efficiency and stability of such high
frequency circuits is insulation whose composition and strength 1s mnaster
of both power and heat.

Permanent in their hardness, strength and rigidity, AL.StMag Ceramic
Insulators are not subject to distortion, warping or shrinking.

A1S1MAG bodies, each with its particular characteristics, are available
to meet all insulating requirements. Our engineering and research people
will gladly cooperate in today’s design—tomorrow’s production

AMERICAN LAVA CORPORATION

CHATTANOOGA 5, TENNESSEE

Army-Newy “E

Firnt Awarded July 27, 1942

Second Award: “Star” February
13. 1943

Third Award: “Star” September
25,1943

CHARACTERISTICS OF
ALSIMAG INSULATORS

High Mechanical Strength
Permanent Rigidity
High Dielectric Strength

Low-Loss Factor
Will Not Absorb Moisture
Chemically Inert



While Todasy

Send for complete data giving

hysical properties of Acadia
go)yutyrene, plus a table of
specifications on its electrical
properties,
Flexible at—100°F. and has
many of the electrical proper-
ties of Polystyrene. Ideal for
numerous applications. Write
for information on forms now

available, and data on physical
and electrical properties.

MPROVED

L lectiteal
RACTERISTICS

<POLYSTYRENE

Possessing unusual electrical insulating
properties—~among many others—Acadia
Polystyrene is used as special insulation
for radio and other high frequency aquip-
ment such as switch boxes, etc. In this
role, Polystyrene refines the transmission
of the electrical current.

Add to the facts presented here, Acadia’s
wide experience in the plastics field,
and you have the reasons why Acadia
Polystyrene merits your investigation.

Complete details are available on request—for quick ref-
erence some of Polystyrene’s values aro givea at right:

Dielectric Constant.... 2.5 to 2.6 at frequeneios 10%

Power Factor, 60 cycles.... .. 0001 to .0003

103 cycles .0001 to .0003

10%cycles.ovvnnnnnnn .0001 to .0008

Diel. Strength, Volts/Mil 14"’. . Short time SO0 to 700

Step by step 450 to 600

Volume Resistivity, ohms-cms........ «.. 1017 to 101°

Heat Resistance ............ «se+.. 150°F. to 178° F.

Softening Point.. g .. 190°F. to 280° F.
Specific Gravity.......... 500000 ..1.08

Combining a favorable dielectrie constant, strength, and
power factor, Acadia Polystyrene ia equal to ceramics
and mica, and is electrically superior to any other com-
mercial plastic.

Consider also the values: zero water absorption; rela.
tive freedom from adverse effects by acids, alkalies,
alcohol, stack gases, weather, and etc; an excellent
dielectric constant value, and high tensile strength of
3500 to 5000 lbs. per sq. in.

ACADIA

Processors of Synthetic
Rubber and Plastics « Sheets
Extrusions - Molded Parts

PRODUCTS
DIVISION WESTERN FELT WORKS

LARGEST INDEPENDENT MANUFACTURERS AND CUTTERS OF FELTY
4035-4117 Ogden Avenue . Chicago 23, lllinois . Branch Offices in All Principal Cities |
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Mathematically, here’s the

THE FORMULA in the picture above
1s an expression of bunching as it
takes place in the Klystron tube.
This Sperry tube converts DC en-
ergy into radio frequency energy by
allowing an electron beam to become
bunched, or pulsating, between
spaced grids.
» The ultra-high-frequency micro-

waves thus generated can be con-
centrated into a narrow beam and
directed with great accuracy.

Various other forms of the Klystron
have been developed by Sperry to aid
in the amplification and reception
of ultra-high-frequency waves. Today
they are vital parts of many a device
used by our Armed Forces.

Z
.
LYSTRON:

mside story

The name “KLYSTRON” is a regis-
tered trade-mark of the Sperry Gyro-
scope Company, Inc. Like other
Sperry devices, Klystrons are also
being made during the emergency by
other companies.

P Klystrons are now being produced
in quantities, and certain types are
available. Write us for information.

Sperry Gyroscope Company

INC. /

GREAT NECK, N. Y. « DIVISION OF THE SPERRY CORPORATION

GYROSCOPICS L]

ELECTRONIC INDUSTRIES © June, 1944
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AUTOMATIC COMPUTATION °
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¥ This year our armed forces need thirty-five
W per cent more communications equipment than
in 1943. The men and women of this division are tackling
their share of this biggest assignment yet, with the same
enthusiasm they have shown from the start ... and with three
years’ practical experience behind them.

They have good reason to be enthusiastic, for pictures,
news stories, and soldiers returning from all over the world,

tell of the heroic use that is being made of the equipment

we turn out.

Here is a group of skilled engineers, designers and pro-
duction people who are proving their ability to handle a
big and difficult assignment. We tell about it here because
we think that is the kind of organization you will want 1o

have working on your postwar needs, such as:

COMMUNICATIONS SYSTEMS e SIGNALING EQUIPMENT
PRODUCTION CONTROL EQUIPMENT AND INSTRUMENTS
HOSPITAL SYSTEMS ¢ ELECTRONIC EQUIPMENT o PRECISION

ELECTRICAL MANUFACTURING o IGNITION SYSTEMS

CONNECTICUT TELEPHONE & ELECTRIC DIVISION

GREAT AMERICAN INDUSTRIES, INC.
Meriden, Connecticut

64
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CHALLENGE!

As you look through the ads in this magazine...

FIND THE GLASS PARTS NOT MADE AT CORNING

T°S really not much of a gamble on our part. The
truth is that most of the electronic glass equip-
ment built today comes from Corning Glass Works.

Bulbs, flares, insulators, transformer bushings, tub-
ing, resistor tubes, coil forms, are just a few of the
hundreds of electronic glassware products produced
under our Army-Navy “E” flag. Here you will find
glasses with high electrical insulating qualities; glasses
with an expansion coefficient practically equal to that
of fused quartz; glasses extremely resistant to mechan-
ical shock; glasses that can now be made into intri-
cate shapes formerly considered impossible. And be-

hind them all, 75 years of pioncering in glass research
and experience gained in the development of more
than 25,000 glass formulae.

We hope this doesn’t scare you. All it means is this:
If you have a problem you think glass might be help-
ful in solving, feel free to call on Corning! Everything
we know about glass is at your service. Just to get
started we’d like to send you a copy of an informative
new booklet,“There Will Be More Glass Parts In Post-
war Electrical Products.” If interested, write Electronic
Sales Dept. 1-6 Bulb and Tubing Division, Corning
GlassWorks, Corning, New York.

——Imneéans
Research in Glass

CRREEN)

OBIE

“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works

ELECTRONIC INDUSTRIES e June, 1944
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DEPENDABLE SOURCE

D.C. POWER..."
A

“HERE'S A

OF LABORATORY

vy

The HARVEY Regulated Power Supply 106 PA

You'll find it ideal for operation with pulse generators,
measurement equipment, constant frequency applicators,
amplifiers and any other equipment requiring a constant
flow of D.C. voltage.

Designed to operate from 115 volts A.C, the HARVEY
106 P A has a D. C. voltage output variable from between
200 to 300 volts and accurately controllable
to within one per cent. A model of efficiency
and convenience, it has separate fuses on each

441 CONCORD AVENUE

HARVEY

OF CAMBRIDGE

HARVEY RADIO LABORATORIES,
e« CAMBRIDGE 38, MASS.

transformer primary as well as the D. C. output circuit: pilot
lights on each switch; a D. C. volumeter for measuring out-
put voltage and a handy two-prong plug or binding posts
to permit easy hook-up.

For complete information on this precision-built, thor-
oughly dependable source of constant voltage, write for
the new HARVEY Regulated Power Supply
bulletin. Address your requests for this useful
new bulletin to

INC.

HARVEY
UHX-25

A 25-Watt
General Purpose
Radio Telephone

Transmitter

Available for operation between 1.5 M.C. and 30 M.C.

HARVEY “AMPLI-STRIP*

..u"[-

FOR I-F AND AUDIO
AMPLIFICATION

ELECTRONIC INDUSTRIES e
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® Aerovox silvered-mica capacitors are de-
signed for the most critical applications
requiring precise capacitance values and
extreme stability. Although otherwise simi-
lar in external construction and dimensions
to the smaller molded bakelite units, they
are encased in molded XM low-loss red bakelite for
immediate silvered-mica identification.

A silver coating is applied to the mica and fired at
elevated temperatures. This insures not only a posi-
tive bond but permanent stability of the capacitance
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with respect to time, temperature and hu-
midity. Units are heat-treated and wax-
impregnated externally for ultimate protec-
tion against moisture penetration.

Ideal for use in circuits where capaci
tance must remain constant under all oper-
ating conditions. These capacitors are specifically de-
signed for use in push-bufton tuning, oscillator pad-
ding circuits, fixed tuned circuits, and as capacitance
standards, etc., where accuracy and stability are prime
considerations.

® Write for literature...

Average positive temperature
coefficient of only .003% per
degree C.—a remarkably low
value.

Excellent retrace characteris-
tics; practically no capaci-
tance drift with time: excep-
tionally high Q.

Available in three types, 1000
v.D.C.test: Type 1469,.000005
to .0005 mid.; Type 1479 (ii-
lustrated), .0001 to .001 mfd.:
Type 1464, .00075 to .0025
mid., and .001 mifd. in 600 v.
D.C. test.

Standard tolerance plus

minus 5%. Also available
with tolerances of plus/minus
3%. 2% and 1%.

Minimum tolerance for capac-
itances up to and including
10 mmf. (.00001 mfd.) plus/
minus %2 mmf. Minimum tol-
erance available for all other

capacitances, plus/minus 1%
or plus/minus 1 mmf., which-
ever is greater.

L . -
Aerovoxisprepared andready
1o accept orders for Mica
Capacitors which will meet
American War Standards.

wa 4

AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A.

INDIVIDUALLY TESTED

SALES OFFICES IN ALL PRINCIPAL CITIES

Export: 13 E. 40 ST, New Yorx 16, N. Y. - CabJe: ‘ARLAB' - In Canada: AEROVOX CANADA LTD., HaMiivoN, ONT.
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MEETCHELI -IRANTD

the one dependable | *rey,
source of supply
for every type of
ELECTRICAL INSULATION
to meet any requirement

— WAXES and COMPOUNDS

o T (more than 3500 formulas)

MOy, ¢ e,
Oy e Una,.,

SLEEVINGS and TUBINGS

(cotton, extruded, fiberglas)

TAPES . . CLOTHS
V. 4 §

e ) WEBBINGS . . PAPERS
FOR THE ASKING | .

Write today for your Free Card of VAarnished TWI"B = M'CA

*Tubing with samples ranging- from size -0 to 20 to
“fit wires from .032 to .325 inches . . . other waluable
aids, are the M-R Guide Book of Electrical Insula- ®
tion ...the Wall Chart with reference tab.es, elec-
‘trical symbols, allowable capacities of coaductors,
dielectric averages, thicknesses of insulating mate-

rials and tap drill sizes... and the M-R Wgcx and lNSUlATING VARleHES
Compound Guide Book . .. they are full of saluable
information . . . write for them on your le terhead.

MITCHELL-RAND INSULATION COMPANY, INC.
51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N.-Y.

Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS  fiberglas Saturated Sleeving and Varnished Tubing

insulating Papers and Twines Fiberglas Broided Sleeving Asbestos Sleev'lnq u!! Tope

Cable Filling ond Pothead Compounds Cotton Taoes, Webbings and Sleevings Extruded Plastic ‘lu;an:h 2%

Friction Tape and Splice impregnated Varnish Tublng Vo.rnlshed Cambriec € o .c"| 'haped T
Transformer Compounds Insulating ¥arnishes of all types Mica Plate, Tope, Feper, Cloth and Yubing

ELECTRONIC INDUSTRIES ® June, 1944




SIUPAKO P

FOUNDED!NIB

7@ 1% 4

Unlimited Styles and Sizes . ..

PRECISION MADE INSULATORS of Sceatite and other materials —

glazed or unglazed—to your exacting specifications.

Years of experience—wide technical and engineering

FOR GREAT
e knowledge—modern manufacturing facilities enable

— — 7
J DI\ K il STUPAKOFF to produce every type of ceramic for
2 the electronic industry.
_/7"2‘_(,0. '
| S PO J Let's All Back The Attack — Buy EXTRA War Bonds
— ———

/-

STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA.

——
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CHICAGO OFFICE

903 MERCHAMNDISE MART
ELECTRONIC INDUSTRIES

GENEVA, ILL.

CONTINENTAL ELECTRIC COMPANY

NEW YORK OFFICE
265 W. 14th ST



RELAY SENSITIVITY

SO You would like a sensitive relay for that
remote control circuit!

Sensitivity is important for many relay applica-
tions. And if that is «// you want, there’s no prob-
lem. It’s easy to build a relay that will “operate”
on a small amount of power.

But sensitivity without contact reliability is use-
less. So what you really want is a relay that is
not only sensitive, but also has the contact pres-
sure needed for reliability under actual service
conditions.

Sensitivity and contact reliability are opposing
factors. To get a high measure of both qualities
in one relay calls for an exacting balance be-
tween electrical, mechanical and magnetic design
factors. We’ve been building such relays for years
—to meet hundreds of requirements, from com-
plex telephone switching circuits to simple con-
trol functions on aircraft and radios.

Next time you need a sensitive relay, let the
Automatic Electric field engineer show you how
to get sensitivity plus contact reliability. No
matter what the nature of your problem, there is
an Automatic Electric relay that will give you both.

=elnys

AND OTHER COéNTROL DEVICES

@AUTOMATIC
ELECTRIC

The Automatic Electric Class B Relay shown here combines high sensi-
tivity and contact reliability. It has a highly efficient magnetic circuit,
long wearing mechanical structure, independent twin contacts, and
capacity for any number of springs up to 26, Contact pressures average
20 grams per contact. Compare this with "*sensitive” relays having con-
tact pressures of less than five grams.

For high sensitivity and contact reliability in small space, your best bet
/s the Class S Relay shown here. Especially designed to meet the severe
conditions of operation on fast modern aircraft, it is also recommended
where space is at a premium. Because of the great demand for Class §
Relays far vital war products, we urge that you avoid its use except
where no other relay will serve.

-

AUTOMATIC ELECTRIC SALES CORPORATION

1033 West Van Buren Street ¢ Chicago 7, Ill.

In Canada: Automatic Electric
(Canada) Limited, Toronto

72
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\ TR B s

Amateurs today are welding their
exparience and skill into one of the
strongest forces in all history. Taylor
Tubes have helped to back them all
along the way by producing a mighty

flow of the world’s finest trensmitting > ‘,," ropr
tubes. When the Amateur comes o
home, he will again find a complete &

line of Taylor Tubes designed espe- % %,

cially for his particular requirements
—tubes incorporating all of the newer
developments that have helped him

1o carry on so nobly in time of war.

Buy More WAR BONDS
For Victory!

TAYLOR TUBES, INC., 2312-18 WABANSIA AVE.. CHICAGGC, ILLINOIS

ELECTRONIC INDUSTRIES @ June, 1944



W. A, PATTERSON, President of Unitea Air Lines

“«eeYOU SAY VIBRATOR POWER SUPPLIES CAN
INCREASE SAFETY AND COMFORT IN PLANES?”

MR. W. A. PATTERSON, President of United Air Lines, recently said —

"It is our belief that the war has advanced public acceptance cf the airplane
as a mode of transportation by 20 years. The airlines, like every other service
that caters ta the public, must anticipate their passengers’ expectations of ncw
facifities for greater comfort and safety. United will put in service new, huge
44-50 passenger Mainliners offering comforts, conveniences and thoughtful
appointments surpassing anything heretofore known, and flying from coast to
coast in 11 hours with new devices to assure safe flight.”

E-L is ready right now with Vibrator Pawer Supplies to bring passengers the greater
comfort of fluorescent lighting as well as the convenience and safety of radio and
radio-telephone. E.L Black Light equipment is available as a safety device for
instrtument panel illumination at night to eliminate blinding interior glare and to
provide dear, sharply defined instrument calibration. Engmeered to specific space
and voltage requirements, Electronic Laboratories products are used wherever cur-
rent must be changed in voliage, frequency or type. E L engineers invite inquiries.

CO?C LABORATORIES

INC.

E-L STANDARD POWER 3UPPLY
MQDEL 307

For the operaticn of standard 110 valt AC equip
ment, such as radios and small motors, from a 6
volt battery. Characreristics: Input voltage, G v
DC; Output valiage, 115 v. AC; Output power
100 watts: Output frequency, GO cyeles.

Dimensions: 7vax8%x10% in. Weight: 23 pounds

Write for further
information of this
and other modek
of the extensive
E-L line.

=

INDIANAPOL]S -

VIBRATOR POWER SUPPLIZS FOR LIGHTING, COMMUHICATIONS, AND ELECTRIC MOTOR OPERATION + ELECTRIC, ELECTRORIC AND OTHER EQUIPMENT
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& W HERE can you find a proven source for such requirements as panels,
N o chassis, mounting or shelf assemblies, transformer housings or cabinets?

We're in no sense sticking our necks out like the fellow above when we say,

“Right HERE'"

Corry-Jamestown is already working in steel, stainless steel and aluminum
for many firms who have rigid specifications to meet. They have paid us
high compliments on our fine precision and our fair prices.

We just thought you might be interested. If so, why not send us your
specifications.

\ #7%e | CORRY- JAMESTOWN

MANUFACTURING CORPORATION * CORRY, PENNA.




LAPP-DESIGNED, LAPP-BUILT—TO DO A SPECIFIC JOB

This is an antenna base insulator for use on a communi-
cations center transmitter. It is one of several Lapp de-
signs for transmitter and receiver mast bases for military
vehicular radio—on jeeps, halftracks, tanks and other
rolling equipment.

Whether or not this special-purpose gadget bas appli-
cation to anything you build or propose to build, there’s
a moral in it for you. In this case, as in hundreds of
others, an original and impractical design was modified
by Lapp engineers—to provide a part that meets all elec-
trical and mechanical requirements, and that Lapp can
build economically and efficiently.

Lapp engineering talent and Lapp production methods
are such that we can say, “If it’s an assembly that can be
made of porcelain or steatite and metal parts, tell us what

ELECTRONIC INDUSTRIES o June, 1944

the requirements are and how you think it might be made;
Lapp will tell you how it can best be made—and will
make ir.” Our right to that claim has been proved over
and over in military electronic production; it’s going to
be a competitive advantage to smart post-war electronic
producers. Lapp Insulator Co., Inc., LeRoy, N. Y.




Standard of
Excellence

Bliley Crystal Units are doing a great wartime job. Increased
engineering knowledge, expanded facilities, and improved
production techniques have emerged from ths effort. This
wartime experience will be reflected in peacetime application.

Bliley Crystals will again take their rightful place with their

pre-war record of dependability, accuracy and user accept-

ance. Not counting applications covered by wartime 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 ccurse, in greater quantities

than ever before, frequency controlling crystal units for all

radio éommunication necessities, F. M. or A. M,, fixed, portable,

| mobile or air borne. As always, Blilzy Engineers are ready to

: extend their assistance to you . . . call on them freely.

i B e
“ OFFICIAL SIGNAL CORPS PHOTO, 0 S
'SCR-299" MOBILE RADIO STATION © PR Tk e e R ‘ RYSTA Ls

Accurate
Dependable

78 ELECTRONIC INDUSTRIES @ June, 1944



W? MEMBER OF ALLIED’S

TELEPHONE TYPE RELAY LINE

MINIMUM SIZE

TKL, latest of the Allied telephone type group, is an unusually compact
relay with double contact pile-ups especially developed to meet the
insistent demand for a small feather-weight relay of high magnetic
efficiency.
TKL has a maximum rated power consumption of 1.5 watts for con-
tinuous duty. . . . Maximum sensitivity with a single A or B contact {
arrangement is 0.3 watts.
The unit illustrated features the use of Mycalex insulation for high

frequency, low loss operation. It is also available with varnish
impregnated bakelite insulation for standard switching service.

Contact Pile-ups—To a maximum of
four "'C (SPDY) combinations.

Contact Materiat—Normally of palia
dium or fine silver; special alloys are ova
akle for unusuol opplications.
Coi —Cellulose acetote sealed ogainst hu
"midiy
Meets ofl standard salt sproy specificotions
Withstouds shock and vibration ta 10 Gs

Designed to confarm with Army, Navy and
CAA specifications.

Dimensions—1-7/16 by 15/16 by 1-1/16
inches {minus contact pile-ups).
Weight—11/; ounces {minus contact pile-ups)

ALLIED CONTROL COMPANY

JNCORPORATED

2 EAST END AVENUE ° (AT 79th STREET) * NEW YORK 21, N. Y.

° 'ACYORIES NEW YORK CITY o PLANTSVILLE, CONN. ¢ CHICAGO, iLL.
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STANDARD TYPE TRANSMITTING
RECEIVING TUBES TUBES
-y o

MINIATURE RADIO
RECEIVING TUBES

SYLVANIA“LOCK-IN"
RECEIVING TUBES

CATHODE RAY
TUBES

»q
STROBOTRONS

Cadl

GAS VOLTAGE
REGULATOR TUBES
MINIATURE AND
STANDARD SIZE

-
PIRANI TUBES

g
FACSIMILE
RECORDING

-
THERMOCOUPLE RADIO TUBE
TUBES PARTS

o
WELDS AND LEADS

= SPECIFY SYLVANIA AND BE SURE

AN ELECTRONIC DEVICE is no better than its most vital part—the "“To Serve an Electronic World"
electron tube. A reputation for high quality manufacture

won many important wartime assignments in electronics for
Sylvania. A few of the electronic devices, tubes and parts made
by Sylvania are shown here. There are many more, some of

which are military secrets. For information about Sylvania

quality electron tubes and products, write Sylvania Electric ELECTRIC PRODUCTS INC
Products Inc., 500 Fifth Avenue, New York 18, New York. s

S00 FIFTH AVENUE, NEW YORK 18, N.Y.
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SPARE PARTS BOXES

.

No. 1025—e No. 1025—1
168 x 9" x o' A , 4 4 12 x 6" x 6"

24 STOCK SIZES

As pe specification 42 B 9 (In1) fo- stipboard use, Electrical
anc Mechanical. Navy grey finsh. Immediate Delivery.

— WRITE FOR PR:E LIST —
tength | Width Hagh'

[ 12 | 6 | o Jie2513] 18 | 18 | 2 |
{1o2515 ] 24 [ vs | 1a |

4
No. 1025—14 . :
30 x 15 x 12
(Partitions not included =

COLE STEEL EQUIPMENT CO.

349 BROADWAY, NEW YORK 13, N. Y.

FACTORY: BROOKLYN, N. VY.
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apert
HERMETIC SEALS

NOW IN

fius prosite

Arm your equipment to meet tough military conditions—any-
‘where—uwith these improved Hermetic Seals that seal out dust,
humidity, moisture and fungus from transformers, relays,
vibrators and other sensitive component parts.

FUSED INTO ONE PIECE. Vacuum tight hermetic bond. Resists
corrosion. Has thermal operating range of —70°C to 200°C.
Insulation leakage resistance, 30,000 megohms, minimum,
after Navy immersion test.

SOLDERING TEMPERATURE NOT CRITICAL. Simple, easy to at-
tach by means of high frequency, oven-soldering, or standard
soldering iron.

WRITE, WIRE OR PHONE TODAY for information. Send us
complete details on your problem so we can offer specific rec-
ommendations and furnish samples.

[ ]
peril INCORPORATED S

P,%

RESEARCH, DEVELOPMENT, MANUFACTURING - CINCINNATI, OHIO /'?l/ -

\ 34

) § S
&

e

Usep
IN RELAYS AND VIBRATORS

v

f .
. 3 3 [ useo ’
; S — TRANSFORM
\ ) - e ——— j S Bk

-1_-_‘
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LOCKIN
GLASS TUBE
ACORN
PILOT LIGHT
DIAL LIGHT

Write for your CRYSTAL HOLDER
BATTERY

’ CATHODE RAY
of Laminated, Bakelite .f'l
.. or Ceramic Construction -"
¥ TERMINAL BOARDS
| CONNECTION BLOCKS .-
PLUGS /

self-bound for of Moulded or }

Laminated Construction

o /
' SOCKETS
MINIATURE
OCTAL
| DIHEPTAL
BAYONET TUBE

convenience
BANANA PINS

Through the courtesy of the

publishers of Electrcnics we are ROTARY S‘WITCHES

able to distributz tc purchasing

agents, engineers, etc., bound META" AND NON- t-;.
copies of the 1944 Buyers Guide

of Electronic and Allied Equip- META""’C STAMPINGS

ment . . . reguests en Company

Letterheads sheuld be addres:ed
to Dept. BG, A. W. Franklin
Manufacturing Corp., 175 Varick
Street, New York City 14.

0 o y 175 VARICK STREET NEW YORK 14, N. Y.




for ACCURATE TEMPERATURE CONTROL

latitudes
...in all
altitudes

#1%* Blower reduces space re-
quirements for heat dissipation.
Unexcelled for applications in
electronic equipment.

OQUTPUT . . . 15 C.F. M. at 6000 R.P. M.
HOUSING ... ... High impact plastic
WHEEL Turbo type 1'2” diameter
WEIGHT . . Housing and wheel 2 ounces

Bulletin including complete parformance
specifications available on request.

l-R MANUFACTURING COMPANY
TORRINGTON, CONN.
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The NEW RCA
Type 715-A

Laboratory-type

4

_—OSCILLOSCOPE

== ‘1 Triggered Sweep and
|

Time-Base Marker
‘custom-built”" design now available for the

first time for gencral use—especially suited for
war work—ideal for post-war problems.

10 Important Features

-—

Triggered sweep—individually triggered by each
signal

Time-base marker; one microsecond intervals

w W

Sinusoidal horizontal spot deflection at power
line frequency with adjustable phase control

4 Extended frequency range vertical amplifier
flat to 10 megacycles,

5 High vertical deflection sensitivity (.66 volts
inch)

6 Precisely compensated attenuator for vertical
amplifier

Calibration meter to permit direct determination
of amplitude of any voltage component in signal.

8 Low input capacity and high input resistance
for vertical amplifier

O Complete absence of cross-coupling between
horizontal and vertical defiection circuits.

10 Regulated power supply to insure steady pattern
on screen independent of line voltage changes

RADIO CORPORATION OF AMERICA

RAD
rsey - RCA VICTOR DIVISION =+ CAMDEN, N. J.
Clmden’New ‘ - v - o !
‘ - LEADS THE WAY.. In Radio..Television .. Tubes.
L= = Phonographs. . Records. . Electronics
1 Sudden condenser charge and 2 Externally synchronized and expand- 3 The same charge, expanded 1 4 Applying a one-micro --mnd' time-
subsequent discharge as seen on ed 00 times, revealing the true form times, permits detailed observa- base marker allows determination

ordinary osecilloscope, of one of the charges in Fig. 1. tion of the wave front, of time intervals during the cyele.
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OLD WAY

(SEVEN PIECES)

HERMETIC SOLDER-SEALING

makes PRESTITE

TERMINA BUSHING

%%%— ~ 2 N
00 E 1 NEW WAY
| ] (ONE PIECE ... HERMETICALLY SEALED)

‘ | Other PRESTITE methods of
- ‘ « taking leads through partitions
High altitudes. . . humidity conden-
sation . . . thermal shocks . . . cannot O
SEAL BWiHING—combination in-
affect the performance of Solder-Sealed stlEton, Sover mnd [Rermipal
apparatus. The 1009, hermétic bond board—has a hollow construc-
assured by the metal-to-PRESTITE tion which permits placing small
seal assures trouble-free service of ® Qevicaiipde
2

APPARAIUS ENCLOSING SOLDER-

ACTUAL SIZE  terminal bushings.

The bushing consists of a PRESTITE tube on 7¢
which are Solder-Sealed a terminal cap and a stud. '
Similar bushings are available without hardware for
Solder-Sealing to other parts on the manufacturer’s
own production line. 5~ sow:int_x-::t:il:knral;sm::v—;sfz;

Solder-Sealed PRESTITE assemblies offer im- ! s e e
mediate help to manufacturers in many available capacitoss. Bushing is Solder-
standard forms. They also open up many new and ! Eled o a Wethl Fing Which is
added possibilities in postwar uses. For complete eoldorel ot cfoont fines Eoves,
information, send for booklet B-3244. Westinghouse

Electric & Manufacturing Company, East Pitts- PRESTITE is a dense nonporous ceramic com-

burgh, Pa., Dept. 7-N. oSiTa pacted under high pressure and vacuum by the
g ! P L ? patented PRESTITE method of -manufacture.
This eliminates minute air pockets in the

material, thus minimizing distortion in voltage

° gradients and eliminating internal corona dis-
estlng Ouse ckarges. PRESTITE is impervious to moisture

SOLDER-SEAL ASSEMBLY — for vi-
brator packs, but can be used
in similar apparatus, combining
jack anc terminal board.

ard all chemicals except hydrofluoric acid. The
PLANTS IN 25 CITIES . . . OFFICES EVERYWHERE . . 4 !
HANTS " quality of PRESTITE is consistently uniform,
thus eliminating the need for the exaggerated

COMMUNICATIONS EQUIPMENT safety factors common in other ceramics.

INSTRUMENTS
D-C CAPACITORS
HIPERSIL CORES

DYNAMOTORS
RECTOX RECTIFIERS
INSULATING MATERIALS
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INTERSTAGE
FILTERS BY

@)

S138103d
o

N
@)
]

|
|
|
W
o
/

H
O
N
//

5 $1i006| s1

— N WA
Z Z Z2ZZ
{ CYCLES

B+

Interstage filters lend themselves to effecting gain simultaneously with their frequency
discrimination. The unit illustrated is a band pass unit which provides a 2:1 step-up ratio,
with band pass attenuation of 40 DB per octave. This unit employs a dual alloy magnetic
shield which reduces inductive pick-up to 150 Mv. per gauss. The dimensions in its hermet-
ically sealed case are 1Y2x2%:x2%,. Filters of this type can be supplied for any band

pass frequency from 200 to 10,000 cycles.

May we cooperate with you on design savings for your application . . . war or postwar?

- @
150 VARICK STREET NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N, Y., CABLES: “ARLAB"
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INDUSTRIAL ELECTRONICS

480 LEXINGTON AVE., NEW YORK (17), N. Y

Electronic Markets After V-Day

California is going great guns, no mistake about that.
There, as elsewhere, manufacturers of electronic equip-
ment are solidly behind the war effort, so much so in
fact that there has been no time for postwar planning,
and, it is to be feared, little inclination to put minds
to work on problems which appear far removed, in-
evitable as they may be.

Every Pacific Coast industry has grown tremendously.
Plants have doubled, and tripled and quadrupled in
area and in personnel. Under war stimulus production
has stepped up to undreamed-of totals. Everybody is
busy. And if any shadow of doubt regarding the future
of war-materiel-swollen factories has begun to appear
on present happy horizons, at least it isn’t visible yet,
and no one speaks about it.

Nevertheless, the inexorable fact remains that some
day sooner or later when war shall have ended, and
more than likely a bit before that, wheels in some
plants are going to stop turning—suddenly. Belatedly
it is going to be necessary to face squarely the need for
ways and means of keeping them turning, or just go
out of business.

Potential buyers, too

The eleven Western States, California in particular,
represent a great potential market, as is well revealed
in an article in this issue. Up to the present time,
that great region has produced only a picayune portion
of the radio-electronic equipment which it has bought
and uses. Conceivably, it could produce a whole lot
more, what with the impetus war work has given in-

dustry. The will to do so is there, and so are the
means.

But—it is going to take some pretty careful planning
—pretty quick—to convert the will into a way. The
transition from war to peace may be tough, but it can
be done and the rewards appear great. Industry is
rapidly taking up with electronic methods; FM broad-
casting gives promise of blossoming as brightly on the
West Coast as it has on the East—and in between;
there is a great and growing interest in television. Ir
short, the signals are set to give manufacturers the
go-ahead toward the greatest market they have ever
had.

Manufacturers must specialize

Specialization will help in smoothing the bumps in
the transition road. Up North, several manufacturers
have developed highly stabilized transmitting tube
operations; Southern California manufacturers have
long specialized in laboratory equipment and in and
around Hollywood others, as might have been expected,
have done very valuable work in advancing the technic
of recording and the perfection of recording equipment.

There still remains much room for specialized effort.
It is seli-evident that not all manufacturers are
going to find it possible to go right along making in
the future what they have made in the past. For
them, the only solution to the problem of continued
existence will come from intelligent planning NOW.
Nor is this admonition applicable only in the Golden
State. It goes, as well, for a lot of other manufacturers
in a lot of other localities.

What of the Golden State——her greatly expanded electronic industry; her production facilities; her

products; her markets; and her potentialities for the future?

Who makes what, and where?

The answers, as complete as a searching survey by editorial representatives of this publication—

who spent eight weeks traveling from one end of the state to the other—can make them, are in this issue.

Supplementing, and completing the word picture of California there is a more complete Directory

of the state's electronic industry than has ever been compiled before.

It lists everything anyone

might like to know, and will have great reference value. For California Directory, see pages 132-139.

ELECTRONIC INDUSTRIES o June, 1944
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Fig. 1—Secctional view of 410R showing electron gun at bottom, lower (buncher) cavity, upper
(catcher) cavity, pickup loops with seals, and heat radiating collector at top. At right, buncher
action is shown aitering electron velocity. Groups form at catcher and deliver energy

Operating principles, electrical and mechanical details

of type 410R Klystron.

® The generation of voltages at
frequencies above 1000 mc/sec. by
conventional grid-control tubes is
difficult as well as low in efficiency
and power output. One of the
principal reasons for these condi-
tions is the relationship of the
transit time of the electrons from
the cathode to the grid in the
ordinary tube as compared to the
time for one cycle of the frequency
being generated.

Thus in a common triode or
pentode, with its normal plate
voltage, a certain definite time is
required for the electrons to make
the trip from cathode to the plane
of the grid. This time is a fraction
of a microsecond. However, at a
frequency of 1000 mc. the time for
one cycle is 10-3 microseconds and
in all but special tubes such as the
acorn type, etc., electrons cannot
reach the plane of the grid in this
short space of time and conse-

90

Performance curves and data

quently the grid voltage passes
through a large portion of its cycle
during the time the electron is in
flight. Only a few if any get beyond
the plane of the grid since when
the grid voltage is great enough to
allow electrons to proceed toward
the plate this voltage will pass
through half or more of its cycle
and repel the electrons which have
not yet reached the grid. ‘In most
instances, the transit time must be
less than 1/10th the time for one
signal cycle for satisfactory opera-
tion. Excessive transit time reacts
as increased input loading.

There are a number of other
limitations to conventional tubes at
ultra high frequencies, radiation
losses, internal circuit parameters,
etc.

In order to develop frequencies
much in excess of 1000 mec. it be-
comes necessary to use a tube in
which the transit time need not be

YSTRON

limited to a fraction of the time
required for one cycle of the fre-
quency to be generated. One solu-
tion is velocity modulation of the
electron stream from a gun similar
to that employed in cathode ray
tubes. The basic principle is that
of periodically changing the velo-
city of electrons passing a certain
point in a tube and allowing these
electrons of different velocities to
form bunches by drifting through
the required distance. These bunches
will form due to the faster electrons
catching up with the slower ones
at a given point in the tube. They
occur once each cycle of the fre-
quency to be generated if they are
allowed to travel through the tube
for some convenient distance since
time is required to form the bunches
or groups. Internal forces in the
beam cause de-bunching through
repulsion but in practical tubes
good design holds this to a min-
imum.

These bunches of electrons can
be made to deliver their energy to
a resonant circuit of a special type.
The groups of electrons, coming as
they do at periodic intervals, act
in a manner similar to a periodic
impulse applied to a pendulum
causing it to oscillate at a regular
frequency and amplitude.

One group of tubes employing
velocity modulation is known as the
Klystron.* These tubes are a de-
velopment of R. H. Varian and S.
F. Varian and the Sperry Gyro-
scope Co., Inc., Brooklyn, N. Y.

A typical model type 410R made
by Sperry is shown in the cut-away
view Fig. 1. This tube consists of
a cup-shaped cathode and internal
heater element which is noninduc-
tively wound, and a control grid
both near the base of the tube.
The control grid of the tube is so
constructed as to aid in focusing
the electrons into a beam. Both of
these structures, the cathode and
the control grid, are quite similar
to those found in cathode ray tubes.

The next electrode in the stream
is a “smoother” grid similar in
some respects to a screen grid in
a cathode ray tube. A pair of grids
which are separated approximately
0.030 in. are located a little beyond
the smoother grid. These grids are
connected to the side walls of a
cavity resonator. These resonators,
which will be described in more de-

* Trademark of Sperry Gyroscope Co., Inc.
ELECTRONIC INDUSTRIES @ June, 1949



CHARACTERISTICS

tail later, are basically a resonant
circuit similar in electrical action
to the common parallel coil-capa-
citor tuned circuit.

These cavities are hollow metal
cylinders and in the case of the
Klystron shown, are under vacuum
with the rest of the tube. The
cavity resonator nearest the cathode
is commonly called the buncher
since it is the action of this tuned
circuit and its associated grids to
group the electrons of the stream
into the required bunches.

Note that the grids in this tube
are radial fins similar to spokes of
a wheel in which the hub has been
removed. This construction per-
mits a more uniform field between
the grids and at the same time
offers a minimum physical obstruc-
tion. The next section of the tube
is an evacuated chamber commonly
known as the drift space. In this

Fig. 2 (Below)—410R Klystron showing tuning
knob and coaxial feedback cable. Note springs
and struts of tuning mechanism

Fig. 3 (Right)—Basic features of cavity tun-
ing mechanism in 410R. Wedge expands one
strut only to alter distance between grids

ELECTRONIC INDUSTRIES o

June, 1944

by WILLIAM E. MOULIC

Associate Editor, Electronic Industriss

drift space, the electrons whose
velocity has been increased oy the
buncher “catch-up” with those

which were slowed down by buncher
action.

A second cavity resonator, com-
monly called a catcher, follows the
drift space and is identical (in the
in Fig. D

tube shown to the

|

2l 011 S |

H TRt AT NYNEWRY) (B

buncher. The catcher resonator
grids are identical in construction
to those of the buncher and are
spaced by the same amount.
Beyond the buncher is a collector
electrode, which in the case of the
tube shown in Fig. 1, consists of
a metal cylinder with heat radiat-
ing fins and a series of different

; |
15— Il s
I

Fig. 4—Simple tank circuit at A has low Q
at uhf because of radiation of energy. In-
creasing number of loops as at B develops into
cavity as used in Klystron and other tubes
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transmission line with appropriate
vacuum seal and a small half-turn
pickup loop. These connections are
sometimes called antenna seals.

In the construction shown In
Fig. 1, the two cavities, the smooth-
er grid, and the collector anode are
all connectec together electrically
to the positive terminal of the dc
power supply The orly insulation
in the tube is the small glass ring
at the base which imsulates the
catholds and grid structure from

diameter holes bored along its axis
in order to collect the spent elec-
trons and radiate the heat caused
by them.

To take energy from the cavitles
and also to inject it into them, a
number of pickup leads are sealed
into the two chambers. They con-
sist of a short section of coaxial

the remainder of the tube.

RUSSELL H. VARIAN SIGURD YARIAN DR. W. W, HANSEN

CALIFORNIANS WHO DEVELOPED THE KLYSTRON

The Klystron came out cf California; three men were responsisle fer the final development
of the tube. They are Russell Varian, hi; younger brother Sigurd, and Dr. Willlam W. Hansen,
associate professor of Physics at Leland Stamford University.

Subsequent to the conception of the original idea of ihe Klysfron, which sccurred to Sigurd
Yariam while he was Flight Captain for Pan American Airways on the Mexican and Central
American flight lanes, the brothers retired to Halcyon, Calif,, to work cut the basic theory and
the preliminary paper work. After the id2a had been werked int> a practical form, they con-
tacted Dr. David Webster, head of the department of Physics at Stamford, with the hope of
obtaining the use of the University laboratories. Thic was a logical move because it was from
Stanford that Russel graduated in 1925 with the Degree of A.E. Doactor Webster consented
to take them on as research associates without pay.

It was during this period that the brothers met Doctor Hansan who worked with them in
develeping the final design based on the “velocity grouping primciple.”” The final model was
built from this design by Sigurd. It worked just as expected during the prelminary tests.

It was mere chance that Dr. H. Hugh Willis, vice-president, Sperry Gyroscope Co., and then
chicef research emginecr, arrived at the Oakland airport just as the ivstrument was ready for
demonstration, and Doctor Willis was invited to see the new instrument. That was the beginning of
Sperry’s associatian with Klystron.
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Effect of buncher field an electron velocity at A snd Applegaie diagram of bunching at B.

B S NP

V:Ep+V, SnWt

Slope represents velocities

The ends of the cavities are made
flexible by the concentric rib con-
struction. The frequency at which
the tube operates is adjustable over
a range of several per cent of its
fundamental frequency by means
of mechanically “stretching” the
tube to change the distance be-
tween the buncher grids and the
catcher grids. In this tube the dis-
tance from buncher grid to catcher
grid is normally very near one inch

The tuning mechanism is shown
attached to the tube in Fig. 2 and
a diagram of the operation 1s shown
in Fig. 3. The frequency of the
tube may be altered over a rather
wide range by means of the three
tuning struts for each cavity. These
three struts operate against the
center ring midway between the
two resonators and stretch the
anode end and the cathode end
away from the center thus altering
the distance between the buncher

~ .6
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Fig. 6. (Above) —Variation of rf catcher cur-

rent for bunching parameter X as given by
equation 3

Fig. 8. (Right)—Experimental curves of mui-
tiple oscillation points for values of 1 8

Fig. 9. (Right center) —Experimental frequency
deviation with beam voltage for 410R

Fig. 10. (Far right) —Dial calibration deter-
mined experimentally for 410R
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FEEDBACK CABLE

e}
GRID VOLTAGE

Fig. 7. Kiystron tube at A showling bunching

and catcher grids. Tension springs
are used to keep the end plates
bearing against the struts.

A vernier tuning mechanism is
employed and the control knob and
graduated scale on the 410R are
shown in Fig. 2. A micrometer type
barrel operates a screw and wedge
to expand or contract the length
of one of the three tuning struts.

The extension of the analysis of
ordinary lumped constant circuits
(circuits including inductance, ca-
pacitance and resistance), to the
ultra-short wavelengths obtained
with Klystrons presents a number
of difficulties. Consider the single
wire loop and capacitor shown in
Fig. 4 (A). As the size of the loop
is decreased to reduce the wave-
length, the losses become tremend-
ous and the loop practically
vanishes before the desired wave-
length is reached. By adding a
number of larger loops in parallel
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PHASE
SCREEN GRID SHIFT
AMPLIFIER NETWORK

ORIFT SPACE
OUTPUT CIR.

/ (CATCHER)
L0 O

TUBE

8+
60D - 2500 V.

distance S and equivalent conventional tube circult at 8.

to decrease the inductance; this
would lead to the shape shown in
Fig. 4 (B) which resembles the
resonators actually used in Kly-
strons.

Cavity resonators, like transmis-
sign lines, have more than one
resonant frequency. A simple coil
and capacitor circuit, in which all
dimensions are negligible compared
with the wavelength, has only one
resonant frequency. A lang trans-
mission line has an infinite number
of resonant frequencies which occur
when the length is an integral
number of quarter or hali! wave-
lengths, and a single number
sufices to specify the order of a
harmonic.

In a cavity resonator all three
dimensions are in general compar-
able with a wavelength, and nodes
can exist in three different direc-
tions. Not only are threz2 numbers
now required to specify the order
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Phase-shitt network replaces drift space

of a certain “harmonic”, but the
higher resonant frequencies are no
longer integral multiples.

It is possible to divide the fielcs
within a cylindrical cavity resonator
into two main types: one type has
the electric field E parallel to the
axis. The second type is a similar
family with the electric and mag-
netic fields interchanged. The rela-
tions are analogous to the flelds in
waveguides (c.f. Slater-Microwave
Transmission), but the usual wave-
guide notation will be replaced in
the discussion below by the Bessel
function describing the boundary
conditions, since this allows conve-
nient computation of the resonant
wavelength of a cylindrical cavity.

If b is the length of the cavity
and a is the radiu5'

{

7 (2 ) (-2;;) (1)

(Continued on page 150)
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MASS SPECTROMETER —

® It is only in the last few years
that technics in electronics and
high-vacua have advanced to such
a point that workers in these flelds
could develop commercial mass
spectrometers for routine industrial
analysis work. The growing num-
ber of instruments in industrial use,
together with their all-electronic
nature, makes the subject one of
current interest to the electronics
engineer.

Though its commercial applica-
tion is new, the principle of the
mass spectrometer is relatively old.
It was in 1918 that Dempster con-
structed the first mass spectrome-
ter, and in 1919, Aston constructed
the first mass spectrograph. Earlier
than that, J. J. Thompson and
others had done much work on pos-
itive rays.

In the years following this pioneer
work scientists constructed a large
number of mass spectrometers and
mass spectographs in physical lab-
orotories all over the world, and
did much important work on the
masses and isotopes of the elements.
This paper will describe one com-
mercial instrument and discuss

Fig. 1—Basic arrangement of mass spectrom-
eter. Accclerated ions, formed at A, travel in
arc due to magnetic field. lons of some par-

ticular mass will strike target connected
¥ to amplifier

—GAS INLET

{ONIZATION
CHAMBER

DIRECTION OF
MAGNETIC
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TO VACUUM PUMP - L
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by CLIFFORD E. BERRY

Electronics Research Engineer
Consolldated Engineering Corp., Pasadena, Calif.

Sorting atoms and molecules in structure of hydrocarbons
provides accurate control routine and aids developments

briefly its applications, particularly
in the field of hydrocarbon analysis.

A mass spectrometer is a device
for sorting atoms and molecules ac-
cording to their masses. The basic
method of accomplishing this sort-
ing is to give each particle an elec-
tric charge, then to act on the
charged particles by a combinatfon
of electric and magnetic fields in
such a manner that particles of the
same mass follow the same path,
and particles of different masses
follow different paths. Although
the principle applies to substances
of any mass, we will consider here
only those substances which can
exist in the gaseous state at ordi-
nary temperatures.

Sorting atoms

Many different arrangements of
electric and magnetic fields have
been used to accomplish this sorting
action. The instrument to be de-
scribed here is the 180 deg. type,
commonly called the Dempster type.
In this the ions are generated at
one point in a magnetic field, and
are speeded up to a high velocity

Fig. 2—Dectails of region A in Fig. 1. Electron
beam ionizes gas sample by collision. Voltage
V gives forward velocity to ions which in com-

bination with magnetic ficld and their
¥  mass determine path radius

E} _GAS INLET

OIRECTION OF
MAGNETIC FIELO
—_——

over a short distance by an electric
field. Then they follow circular
paths in the magnetic field, the
radius of each path depending on
the respective masses of the ions.
A collector, placed 180 deg. from
the source, collects that particular
beam of ions which travels a path
with a radius equal to half the dis-
tance between the source and the
collector. In practice this radius is
fixed, and the particular mass beam
which follows a curve of this radius
is selected by varying either the
electric field or the magnetic fleld,
or both. The relation between the
mass, the radius of curvature, the
accelerating voltage, and the mag-
netic fields is given by
r‘e B2
m =

, (esu), (1)
2Vce
where m is the mass, e is the charge
of .the particle, V is the voltage to
which the ion is accelerated, r is
the radius of the curvature, ¢ is the
velocity of light, and B is the flux
density.

To give a typical numerical ex-
ample, with a tube radius of five
inches and a flux density of 2100
gauss, ionized molecular oxygen,
O:" (mass 32) strikes the collector
at 1075 volts, and ionized atomic
oxygen, O° (mass 16), at twice that
voltage.

The above equation. shows that,
for a given radius of curvature,
varying either the accelerating volt-
age or the magnetic field will bring
a given mass into focus. Varying
the voltage is the more practical
method when the spectrum is to be
scanned continuously, and is the
method used in the Consolidated in-
strument.

Fig. 1 illustrates the foregoing.
Neglecting for the moment the
method by which the ions are gen-
erated, assume that in the region A
ions of several masses are being
formed simultaneously at a contin-
uous rate. These ions are pushed
through slit G by a small voltage
between F and B. Then, under the
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NEW INDUSTRIAL TOOL

lector current constitutes a mass

220 V LINE spectrum.
FILAMENT At this point it is desirable to
CONTROL differentiate between the mass spec-
trograph and the mass spectro-
VARIABLE ELECTRON 220 V LINE meber, in thg mass spec'vtrograph the
VOLTAGE GUN POWER ion beams impinge directly on a
SUPPLY SUPPLY S MAGNET photographic plate. Usually several
POLE PIECE beams strike the plate simultane-

ously at different points and the
relative densities of the lines thus
formed are the measures of the in-
tensities of the beams. In the mass
MAGMET spectrometer, on the other hand,
the ion current is collected on a
! - PESULRIEA target and measured by an elec-
EXHAUST ‘ RN MAGNET POLE PIECE trometer or a dc amplifier.
VACUUM : INPUT TUBE OF AMPLIFIER The mass spectrograph is well
GAUGE adapied to measurement of mass,
but is less convenient and less ac-
curate than the mass spectrometer
for chemical analysis work in which
beam intensities must be measured.
A For these reasons the mass spec-
. CALIBRATION i trometer rather than the mass
lNgsggggnou CIRCUIT spectrograph is used for modern
analytical work.

(Continued on page 194)

MAGHET
POWER SU2PLY|

0. C RECORDING
AMPLIFIER OSCILLGGRAPH

Fig. 3—Block diagram of mass spectro-
meter cquipment showing tube between
poles of magnct

Fig. 4—Commoercial version of mass spec- »
trometer, showing complete equipment and
arrangement of components. Fig. 5 (Below)
—Typical chassis arrangement, fhis view show-
ing Inside of one of the front pancls

influence of the voltage V (Fig. 2},
they are accelerated between plaies
B and C, and emerge from slit D
with velucitles dependent upon V
and upon their masses. A uniform
magnetic field, perpendicular to the
plane of the paper, causes the vari-
ous groups of ions to follow differ-
ent circular paths, in accordance
with equation (1).

The heavier ions follow paths of
larger radius and strike the outside
wall of the tube, while the light ions
follow paths of smaller radius and
strike the inside wall. For certain
values of V, however, lons of one
mass will follow the tube for its en-
tire length and strike the collector.
The current carried by these ions is
a measure of the number of ions of
this particular mass which are
formed per second at A. If the
voltage V is varied from high to low
values in a continuous manner, all
masses, starting with light ones, are
successively brought to focus at the
collector, and a record of this col~
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CARRIER SYSTEMS FOR

® Since the early experiments con-
ducted almost thirty years ago,
carrier telephone transmission has
been developed rapidly. The first
carrier telephone or “wired wire-
less” systems used low radio fre-
quencies and considerable amounts
of power. It was not uncommon to
have a carrier power of several hun-
dred watts. The carrier and both
sidebands were transmitted.

The frequency bands occupied a
large range of territory and opera-
sion of more than one carrier chan-
nel over a circuit was a difficult
technical feat. The transmission
losses were large due to the high
frequencies used and the noise
susceptibility was high. In addition,
crosstalk to other wires on the same
telephone lead made it inadvisable
to operate more than one or two
systems on a pole line.

by L. G. ERICKSON and F. W. LYNCH

Lenkurt Etectric Co., San Frarcisco

Single sideband, multiple channel speech and signal

equipmentappliedtoconventional communication circuits

With the development of sharply
tuned wave filters, it became pos-
sible to suppress the carrier and
one sideband and reduce the trans-
mitted power involved. Transmis-
sion gains were made by lowering
the frequency. It was found that
intelligible speech could be trans-
mitted with a 1600 cycle band and
the amount of territory used in the
transmission of intelligence was
further reduced. Most of the de-
velopment of carrier transmission
has been confined to wire lines be-
cause of the cost reduction in plant
maintenance and operation.

Experimental carrier communica-
tion over radio facilities has been
investigated for a number of years.
A form of carrier over radio has
been used for a long time to provide
semi-privacy on the talking chan-
nel. This means of carrier com-

Front view with covers removed, and rear view of the four terminal carrier equipment
which provides four complete communication channels and termination to two-wire line
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munication is called “scrambling,”
or inversion of the voice frequencies
and is accomplished by generating
upper and lower sidebands of ap-
proximately a 3 ke carrier and
transmitting only the lower side-
band. Unscrambling is accom.
plished by the reintroduction of the
carrier at the receiving end and
suppressing the unwanted compon-
ents.

Carrier telegraphy—or tone key-
ing—has been also extensively used
to increase the services offered by a
particular radio link. A small
amount of distortion results only in
inter-channel interference and, in
modern radio links, is not of suf-
ficient magnitude to degrade the
telegraph communication.

Where short distance communica-
tions over radio circuits are vitally
important, carrier telephony pre-
sents many obvious advantages in
the installation of communication
circuits. The installation of a single
radio link and the associated car-
rier equipment offers a quick and
easy means of obtaining urgently
needed telephone and telegraph cir-
cuits.

Frequency modulated transmit-
ters and receivers offer a particu-
larly adaptable carrier transmission
path as they present low distortion
and a relatively noise-free circuit
easily modulated to the higher fre-
quencies involved. They are highly
stable with respect to overall audio
gain and make wire line termina-
tion simple.

Design details

The number of carrier channels
that can be transmitted over a
radio circuit is limited by the upper
frequency modulation capability of
the transmission medium and its
power capabilities.

The carrier apparatus to be de-
scribed, offers four channel com-
munication complete with drop to
drop signaling and termination te
a 2-wire line. The upper frequency
used is 125 kec. Channel No. 1
communication is transmitted at
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RADIO AND WIRE LINES

normal audio frequencies. Channels
Nos. 2, 3 and 4 are operated on a
carrier basis. It is possible to use
ten channels of tone telegraph on
any one channel procuring ten
channels of telegraph and three of
voice. A fifth channel may be add-
ed if desired and the upper fre-
quency limit becomes 16 kc.

The terminal as shown in the
photograph, consists of two stand-
ard relay racks, mounted side by
side, housing four receivers and
four transmitters for voice com-
munication as well as four carrier
signal receivers and four carrier
signal transmitters. The power
supplies are included in one rack
and matching transformers are
mounted in the remaining rack.

When properly installed on a
radio link, a pair of these terminals
—one pair at each end of the cir-
cuit—will provide facilities, without
mutual interference, for four talk-
ing channels and four signaling, or
ringing, channels. All tubes are of
the 6N7 type with the exception of
the rectifier tubes. The racks are
18 in. deep, 221, in. wide and 76 in.
high and weigh approximately 750
1bs. each.

One rack of a terminal contains
Channel No. 1 (the physical), Chan-
nel No. 2 and the matching trans-
formers which connect the carrier
apparatus to the radio link. Space
is provided for a ringing machine
to be used in conjunction with ring-
ing circuits or to ring the bells of
the telephones associated with the
terminal, if desired.

The other rack contains Channels
Nos. 3 and 4 and the power sup-
plies. The power supply provides
the necessary high voltage and fila-
ment voltage for the operation of
all channels. Facilities are provided
for the adjustment of the various
voltages encountered on standard
ac lines.

The power supply consists of
three units: one to supply all chan-
nel receivers; one to supply the
transmitters; and one to supply the
signaling apparatus. They contain
fuses associated with the transmit-
ting, receiving and signaling
branches of each channel-—a sep-
arate fuse being used to supply each
component of each channel. Fail-
ure of one channel in this way
would not disable other channels
operating from the same power
supply. A voltage regulator tube
supplies the oscillator voltages on
the four channels with a relatively
constant voltage regardless of line
voltage variations.

The relay racks are equipped on
the front with individual channel

ELECTRONIC INDUSTRIES o June, 1944
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CARRIER SIGNAL CHANNELS
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Relative overall transmission frequency characteristics of four-channel 1adio carricr telephone system. Channel bandwidths are representative of

overall audio transmission characteristics meas

doors which are removable to facili-
tate testing and servicing. These
doors may be locked.

The reverse side of the rack is
accessible by means of a hinged
door. This side of the rack con-
tains the bandpass filters, relays
associated with the signaling cir-
cuits, vacuum tubes and terminal
strips for rack inter-wiring. Ter-
minal strips are also supplied to
obtain various voltages derived from
the signaling circuits. These de-
rived voltages may be used to block
the grids of associate radio trans-
mitters, receivers, or to control
other apparatus.

The terminal strips are covered
by removable safety shields. Tele-
phone and radio drop connections
are also made here. The terminal
is operated from 110 volts ac 50-60
cycles current and draws 250 watts.
The apparatus operates on a 4-wire
basis between terminals using the
same transmitting and receiving
frequencies.

The respective gain of the trans-
mitting and receiving branches of
the carrier apparatus is such that
a zero loss drop circuit may be ob-
tained over a minus 27 db circuit
between terminals. The output of
each channel is 1 mw into 600 ohms.
The equipment is wired so that a
ring initiated at one channel of the
terminal will ring the bell of the as-
sociated telephone on the same
channel of the far terminal.

In the center of each individual
carrier chassis (which in itself is a
complete unit less only the power
supplies) is a jack test strip. The
cathode circuits of all vacuum tubes
are brought to this strip to provide
easy testing of the various tubes
and the condition of various cir-
cuits.

A rotary switch is provided with
each channel to switch a telephone
set to the circuits associated with
the carrier terminal for test pur-
poses.

98

ured between two-wire terminations

Audio frequencies from 250 to
2750 cycles per second are trans-
mitted from drop to drop. This
band width is considered standard

Biock diagram of four (or more)

for high quality telephone circuits.

Due to the design of the band

filters and signal channel filters it
(Continued on page 176)

two-way carrier channecis applied to radio system
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CALIFORNIA —
Pacifie Gateway

by MAJOR GENERAL JAMES A. CODE, JR.

Assistant Chief Signal Officer, U.S. Signal Coarps

Strategic importance of West Coast in maintaining sup-
ply lines to Japan is centering attention on that area

® War conscious California has
done a job. Closest to our western
enemy, manufacturers of the
Golden State have produced and
are producing a great stream of
vitally necessary electronic material
that is helping to implement a war
that eventually must be fought
through supply lines leading largely
from the West Coast of the United
States across the broad reaches of
the Pacific to the home grounds of
the Japanese.

When the European phase of the
war has been brought to a success-
ful conclusion, all our effort can
be focused on the Pacific battle-
ground, and the strategic position
of the West Coast becomes appar-
ent, representing as it does, the
last stepping stone to battlegrounds
daily being pushed closer to Japan’s
home bases. With California’s fine
harbors full of ships heavily laden
with war material, we are steadily
forging a steel bridge that will lead
directly to the enemy’s doorstep.
The West Coast of the United States
naturally becomes the American
end of this long supply line.

That the Pacific phase of the war
likely will represent a considerably
drawn out affair is generally con-
ceded and that the Armed Forces
will continue to need vast quanti-
ties of electronic equipment is per-
fectly clear.

Electronic equipments play an
ever-increasing part in the opera-
tions of the Armed Forces and the
electronic industry is constantly
contributing new and improved de-
vices to aid in the defeat of the
enemy. Exactly what electronic
equipments are being used and
what they do must remain untold
for the duratlon, but it can be said
that they are used In every air-
craft, in every ship and submarine,

ELECTRONIC INDUSTRIES @ June, 1944

in tanks, trucks and jeeps, and on
the ground. They are used for the
protection of our troops as well as
for the destruction of the enemy.
The mobility of this war with its
necessarily long supply lines places
growing responsibility on communi-
cations and its equipments.

The electronic procurement pro-
gram of the Armed Forces has been
expanding each year and present
estimates indicate further expan-
sion next year. California’s teem-
ing factories play a substantial part
in this vast program and its prod-
ucts range from small radio crystals
and components to some of the
largest electronic equipments, pro-
duced.

With Caiifornia’s fine harbors full of ships heavily laden with war materials, we are
forging a bridge of steel that will lead directly to the enemy’s doorstep. The West
Coast of the United States naturally becomes the American end of this long supply line
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CALIFORNIA PLANS

® War has brought a second gold
rush to California. And her elec
tronic industry has grown to the
point where it now represents a
very substantial part of the indus-
trial development that is serving to
focus attention on the Pacific-
washed shores of the United
States.

It is natural that great produc-
tion projects should center on the
West Coast. California’s geographic
position, closest to our Asiatic
enemies, lends point to such de-
velopment. Eastern terminal of the
shortest supply lines to the
Japanese homeland, the West
Coast has produced more than
one-third of the nation’s output of
planes and ships.

That great area, California in
particular, has grown out of all
proportion to normal growth un-
til today the country’s 11 Western
States represent approximately 15

Supplying in endless streams the
sinews of war—ships. oil, alrplai es
and the vital clectronic products
without which global warfare

would be impossible—has

given tremendous im-

petus to Califor-

nia’s industria)

development per cent of the purchasing power

of the whole country—with but
10.7 per cent of its population. And
with that growth has come sim-
ilarly war-stimulated expansion of
the electronic industry that prac-
tically over night has made the
West almost, if not quite, virtually
self-supporting, an industry com-
plete within itself with a steadily
decreasing need to “go outside” for
anything.

The Rocky Mountains, great
natural barrier, have had an im-
portant bearing in influencing
California manufacturers to play
in their own backyards. But what
with the expansion that has
marked practically every plant
remotely connected with electronic
equipment, more than a few have
pretty definitely laid plans to in-
vade markets long considered, if
not inaccessible, at least unde-
sirable from a competitive point of
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view. For if they are to hold
their organizations together they
realize, big as the West Coast
market unquestionably is, their
own backyards are no longer go-
ing to be big enough territory.
They are cocking business eyes at
the national market.

Others, secure in their belief of
a tremendous demand for elec-
tronic products from South Amer-
ica and the Asiatic countries,
China in particular, and visualizing
the strategic advantage of their
location, look to exports as a logi-
cal outlet.

In any case, and despite what
qualms they may have for the
future, practically to a man; fac-
tory executives insist that postwar
they will carry on, that they will
continue to be manufacturers of
electronic products—maybe not ex-
actly the same products, for this,
manifestly, would be impossible
when demands for strictly war
material have slackened to the
stopping  point—but something
electronic, if not a complete unit
of some sort, at least a component
part.

A goodly percentage of Cali-
fornia’s plants have been doing
just that anyway-—producing great
quantities of components and sub-
assemblies. Here, as elsewhere,
sub-contracting has grown tre-
mendously and in large measure
has been responsible for big pro-
duction. Few are the companies
that have not made and are not
making something for somebody
else.

Hundred factories

At the present time California
has just under a hundred factories
intimately connected with the
production of electronic equipment,
parts and components, with per-
haps a dozen or so more in what
might be termed a fringe group
producing such things as hard-
ware, tools and parts not strictly
electronic but nevertheless highly
necessary and thus important.

By far the majority of plants
are relatively small. If you elim-
inate nine really large plants, of
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Golden State factories, natural source for fastest grow-

ing and greatest regional market, see bright postwar era

which the largest carries some-
thing over 2000 employes on its
payroll, with the other eight taper-
ing off to- 450 employes, you find
that 85 plants employ an average
of 90 people. The figure, though is
a little misleading for the reason
that among the 85 are perhaps a
dozen that have in the neighbor-
hood of 300 employes which makes
the average figure for the others
a bit higher than it should be.
Otherwise, personnel for these

of the Southern people that the
big producers are in or near the
City of the Angels. In fact, only a
couple of the big producers are up
North.

As to who makes what, a study
of the Directory which appears in
this issue will give a clear picture
though no table of statistics can
tell the whole story. California
manufacturers, for example, have
always been short of facilities for
the production of some of the com-

PACIFIC EMPIRE

Occupying more thon holf the Pacific coastline of the United States, Colifornia is

o State af solid achievement ir industry, of romance in histary. Yet few, even

among thase wha live within its barders, have a clear picture of the true greot-

ness California represents as o crowing morket far electranic products in industry

and in homes: as a rapidly developing distributing center; as a science center

through its institutions of learning; as an impartant production center for the

armed forces and the vast civilian population for which it is the hub; as a center

of engineering ochievement. and as a broadcasting empire complete within itself.

smaller plants ranges from a mini-
mum of six to a maximum of about
300. The larger plants, previously
mentioned, employ in the neigh-
borhood of 8000 people all told,
which gives that group an average
of around 880 per plant. 1If you
count noses in all the plants, the
total comes up to a bit over 15,000,
for a grand average of 172 people
per plant.

Two-thirds of the state’s elec-
tronic industry, or some 63 plants,
are located in Southern California,
due in large part to the factor of
favorable climate which simplifies
building construction and elim-
inates heating problems, and in
some measure to the aggressive
promotion of that part of the
state by the Los Angeles Chamber
of Commerce. Up North, clustered
in and around San Francisco and
Oakland, you find the other third.
Which gives substance to the claim

moner components that are a vital
necessity in almost any electronic
equipment. This means such
things as fixed capacitors, wire-
wound resistors, electrolytics,
sockets. Such things have always
had to come from the middle west
and the east, and while this has
entailed no particular hardship
other than occasional delay, Cali-
fornians have long felt the need
for buying such things from
“foreigners” to be somewhat of a
reflection upon their ability to be
truly self-supporting.

Components situation

Now, at least a start has been
made at remedying the condition.
In fact affairs have improved to
the point where one fairly large
producer of complete units for the
army is able to point with pride to
his ability to buy 85 per cent of his
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ceivers, in addition to a varied assortment of other communication equip-With some heavy bombers carrying several complete transmitters and re

industry, which has produced one-third of US planes, b

component needs within a few
miles of his own factory. Part of
such needs, including variable con-
densers, he has started to make
himself, with the ultimate view
of supplying other manufacturers
as soon as the present urgent need
for military equipment eases. An-
other manufacturer has also taken
up production of variable condens-
ers. The same condition prevails
with a number of other manufac-
turers who have gone into produc-
tion of components for their own
use but plan eventually to supply
the California market. This goes
for oil-filled and paper capacitors,
and wire-wound resistors. Thus
there is forming the nucleus of a
components industry that may in
time emancipate California fac-
tories.

That there may be even greater
need for a close-by source of sup-
ply for such parts in the not too
far distant future is revealed by
the fairly common knowledge that
at least three of the larger eastern
manufacturers of home radios,
looking to the time when they may
be permitted to produce for the
eye-filling market represented by
the 11 Western States, actually
have started negotiations looking
to the establishment of branch
manufacturing plants on the Paci-

ry

¢ appar

fic Coast and in the neighborhood
of LA, Another, already established
there, is understood to have some-
thing on the griddle that when
thoroughly cooked up will repre-
sent a Western source of supply
for one of the bigger Eastern mall
order houses.

Potential market

As a matter of sober fact, Cali-
fornia and the contiguous territory
included in the ten other West-
ern States, represents probably the
greatest potential market for home
radio sets, and certain other elec-
tronic products, in the country.
And it is small wonder radio
manufacturers are casting sheep’s
eyes in that general direction.

As friend Al Smith says: “Let’s
look at the record”. In the period
of three short years bringing us up
to the first of this year, population
of the area increased 8.5 per cent,
with California heading the parade
increase with a boost of 14.8 per
cent. This during a period when,
due to the transition of many
males from civilian to military
duties, the population of the
United States as a whole, went off
by 3.1 per cent.

War work accounts for most of
the increase, of course. But even

¢, importance of electronic manufacture to California’s aviation

before the great aviation and ship-
building concerns commenced to
recruit labor by the carload there
had been a noticeable shift in
population from East to West, a
shift that has been accelerated by
war needs and that has culminated
in what has become virtually a
great mass migration. And it is
all highly paid help, with plenty
of money to spend, an insistent yen
for brand new radio sets complete
with all the gadgets—and no sets
to be had, yet.

The population of California
alone has boomed well over a mlil-
lion, and despite the fact that all
the State’s people are spread over
an area that puts only 49 souls to
a square mile (as compared with
215, for example, in New York) the
radio set density of the Golden
State is higher than any other
State in the country—2.37 sets per
person. In other words, in the last
year before the war, Californians
bought more radio sets per family
than did the residents of any other
State, not omitting New York, Illi-
nois and Pennsylvania with the
highly concentrated metropolitan
markets represented by New York,
Chicago and Philadelphia.

Consider another statistic. Those
11 Western States, with only 10.7
per cent of the total population,

It is in this stage of production that much of the electronic equipment—radio, radar, direction finding, interfones and allied communication and
control apparatus—is bullt into modern fighters and bombers, enough on a 2000-plane raid to excced total investment in American broadcasting




STATISTICAL PICTURE
OF THE WEST

With greater per capita ownership
of home radio than any other region
in the: United States; ‘with more auto-
mobiles and telephones, California has
forged far ahead of every other state
in population increase. More than a
million people have crossed the borders
of the Golder State in the past four
years, highlighting the great growth
that has marked most of the eleven
Western states and making of that
area the greatest potential postwar
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State Population | 1940-1944 Homes Sets Stations (000) ! Vehicles Telephones
Arizona 497,068 +14.5% 98,500 177,000 n 855,674, 141,005 78.800
California 7,814,700 +14.8% 2,184,500 3,835,000 59 14,740,557, 2,907,001 2,258,500
Colorade 1,119,274 —4.7% 233,900 584,000 14 953,583, 359,860 262,700
Idaho 524,809 —9.8% 112,500 238,000 7 816,172, 157,106 80,350
Montana 558,270 —15.8% 96,000 236,000 9 1,920,838, 175,227 83,600
Nevada 108,761 +20.1% 26,500 59,000 2 158,351, 50,406 26,400
New Mexico | 530,662 —7.6% 61,000 120,000 9 198,486, 115,916 50,260
Oregon 1,088,284 +7.8% 283,700 590,000 22 3,013,383, 417,566 252,600
Utah 549,722 +6.2% 144,100 236,000 8 1,253,647, 154,107 113,000
Washington 1,719,143 4+10.8% 522,000 944,000 27 8,058,285, 610,309 415,375
Wyoming | 244,745 —3.7% 43,400 118,000 5 153,835, 86.786 43,300
Total 14,755,438 +8.5% 2,813,501 7.137,000 173 32,122,811, 5,175,289 3,714,885
U.S. total 131,329,104 10% 13% 18% 17.3% 15% 14.8%
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Columbia Broadcasting Systems west coast programs, routed to cight attiliated
stations in the arca and 141, in its nationwide network, originate In these studios

now have some 13 per cent of all
the radio sets—yet California, na-
tural source of supply for the area,
can lay claim to producing only a
picayune 15 per cent of the sets
the area bought. It Is hardly
to be wondered that California’s
manufacturers see a rose tint on
the future.

They're on the edge of a tre-
mendous market. The area has
well over its quota of motor ve-
hicles and telephones; it has no
less than 18 per cent of the broad-
casting stations and consumed 173
per cent of the total electricity
produced in the United States, a
large part of that being taken by
the aviation and ship building in-
dustries, of course. It has its full
quota of wired homes, though.

Homes increase

And building construction is on
the up. During the years 1939-42,
there were 60 per cent more dwell-
ing units constructed in the State
of California than there were in
New York. California was about
equal to New York in 1939, but
exceeded that state in residential
construction by 44 per cent in 1940.
Here are the figures:

1939 1940 1941 1942

California 51,727 64,850 71,44] 43,62%
11 Western

States 67,653 88,045 68,275 88,042

New York 51,882 45,035 33,189 13,41

UnitedStates 342,107 397,468 439,582 264,397

Those new homes represent
pretty solid citizenry. They repre-
sent people who have settled down
and taken root and will stay there,
lured as much by the California

104

sunshine, no doubt, as by the
opportunity for steady employment
at good wages in congenial sur-
rounding and offering advantages
to be had nowhere else. And the
most of them will stay there. A
percentage may wander back to
previous homes but if the future
of the area is as bright as the
promise makes it appear, they
won’'t be leaving because of any
difficulty in getting work.

11 WESTERN STATES

v 4
BOUGHT 13/%%

BUILT IE‘:%o;

The West boasts the largest per capita
radio ownership of any U. S. Regional area

Aside from the great potential
market for home radio sets which
these 11 Western States represent,
a market as immediate and as in-
sistent as civilian production can
supply, the long range picture re-
veals a steadily increasing use of
other electronic equipment as in-
dustry learns its uses and becomes
better educated to the economic

HOLLYWOOD

advantages of doing electronically
many of the things that now are
being done by other means. The
needs of the war have been a great
teacher. The great aviation in-
dustry could hardly have grown so
quickly to its present proportions
without the ald of electronic
methods, notably resistance weld-
ing, and the dozens of other
measuring, testing and inspection
technics, many of which the in-
dustry has developed itself.

Reconversion no problem

And even though these mam-
moth plane builders probably will
not go on building anywhere near
as many ships after the war as
they turn out now, at least the
plants will be building something
and it is logical to expect that
electronic methods will play as
important a part in other produc-
tion as they do in aviation. There
is a not inconsiderable market, for
example, for metal furniture both
for homes and for factories and
offices; prefabricated houses loom
large on the horizon as a postwar
possibility and the production line
methods of the aviation people are
made to order for such projects.

The ship building industry is In
much the same boat, to risk a pun.
At least one builder has let it be
known that railroad gondolas and
metal box cars look good to him.
Here, again, is an Ideal set-up
for prefabricated buildings. Un-
doubtedly some California manu-
facturers at present up to their
ears in production of electronic
equipment for the military will
turn their talents to the produc-
tion of household appliances, re-
frigerators and things, or com-
ponents thereof. All in all, the
picture for the future looks bright-
er rather than darker and elec-
tronic applications will play an
important part in all these com-
ing developments.

Agriculturally, California is sec-
ond to none in the production of
citrus fruits, yet in that great in-
dustry you find practically no ap-
plication of electronic principles.
The orange growers have been
experimenting with the use of X-
rays for the detection of frost
damage and granulation. How-
ever, for a year or more they have
suffered from neither of these
troubles and the equipment has
remained dormant. Some use has
been made of electric eye equip-
ment for the sizing and grading of
fruis.

Similarly, the walnut growers did
some experimenting with electric
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eye equipment for sorting and
grading nut meats, but the appli-
cation did not turn out as success-
fully as had been anticipated and
the experiment has been aban-
doned.

The oil industry has used elec-
tronic equipment for quite a while
to help in the location of probable
crude deposits though the market
for such apparatus is a quite
limited one with the oil companies
themselves handling a good bit of
the development work. Due to the
nature of the work a great deal of
experimenting Is necessary and
this is not conducive to stand-
ardization of equipment.

And of course the great motion
picture studios, spawned in the
California sunshine, are something
more than important users of large
quantities of electronic equipment
and will remain users for many
years to come. From the days of
the original disk synchronized rec-
ordings that heralded the advent
of the talkies to today's modern
multiple sound track recordings
represent a long period of labori-
ous research during the course of
which the use of vacuum tubes
has muitiplied hundreds of times
over. That development, of course,
Ls still going on and when current
restrictions due to the war effort
Iift just a little, it is predicted that
we’ll all be pretty sick of what we
have today in the light of what we
are going to get.

Television posxibilities

The liaison between the motion
picture people and the television
group has always been close and
appears to be growing closer what
with the essential need of each
learning from the other. Both
groups have worked hard and long
and enthusiastically toward the
solution of mutual problems and
the misfortune that the public
must suffer in not immediately
enjoying the fruits of those labors
can only be laid to the need for
greater war effort. Engineering
has very definitely advanced.

There is cansiderablé interest in
television though there are only
two transmitters and an estimated
300 recelivers. Don Lee operates one
of the transmitters but only once
in two weeks for hour and a half
periods. Television station W6XYZ,
owned by Television Productions,
Inc., presents 5 hours of live talent
a week from a 600-watt transmitter
feeding a bi-conical antenna.
Boasting the largest studio in the
West, W6XYZ is under the direc-
tlon of Klaus Landsberg who is
pioneering in studio and technical
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National Broadcasting Company, which has 11

aftilisted statiams en the west

coast, and a total of 145 in its national network occupies this Haliymood headquarters

methods. A new transmitter and a
tower atop Mt. Wilson are planned.

Don Lee also operates the only
FM transmitter in California
which is regularly transmitting
programs. There is another small
FM transmitter operated sporadi-
cally by one of the institutions of
learning, but it is not a commer-
cial factor. Before Pearl Harbor
the Don Lee FM station operated
12 hours a week, but since then

the schedule has been limited to
half that. It is estimated that
there may be 10,000 ™M receivers
in the area served by the trans-
mitter. The aim is to give effective
coverage in the area represented
by greater Los Angeles which in-
cludes all the surrounding towns.
The signal from the @ kw 503A WE
transmitter gets into San Diego,
roughly 120 miles away. with what
is described as good volume though

Station KHJ, in Hollywood, is the key station of the Don Leoe metwork, pioneer
West Coasst broadcaster and the only one operating AM, FM and Tzl:visiop transmitters

105



no serious attempt is made to serve
that city.

Don Lee has made application
for a construction permit covering
the installation of a 50 kw trans-
mitter for FM and the equipment
will be put to work as soon as may
be possible. In the meantime
there are other construction per-
mits and it is anticipated that
postwar FM will assume a place
of importance. Just now the lis-
tening public has to depend on
AM broadcasting and inasmuch as
there are some 59 transmitters in
California coverage is quite com-
plete with all four of the large
Eastern chains tied into West
Coast networks for national broad-
casts.

OWI set-up

From an international point of
view, California is the natural
jumping off point for a consider-
able amount of the short wave
broadcasting that reaches far-
flung American outposts and other
friendly, as well as not so friendly,
listeners. Propaganda has always
been one of the major sinews of
war and OWI is operating as
elaborate a set-up on the West
Coast as it is on the East and the
California equipment is shortly to
become even more formidable.

FIRST HAND

This survey is born of first-hand knowl-
edge. During a period of six weeks

the author visited and talked with the
principal executives and engineers of
practically every factory producing
electronic products
Californio—Editor.

in the state of

Under contract to OWI and the
Coordinator of Inter-American Af-
fairs, Columbia Broadcasting Sys-
tem is soon to open what has been
described as the most powerful
shortwave transmitter to be oper-
ated. It is designed to reach every
dot and spot in the Pacific.

To return, just for a moment,
to the military, the strategic im-

portance of California and the rest
of the West Coast in global war-
fare, which depends so unquestion-
ably on the maintenance of com-
munication lines, is revealed by a
recent Navy release giving some
details of its major advanced base
for Pacific operations. Hueneme,
which is about 80 north of Los
Angeles, has capacity for loading
eight Liberty ships at one time
and is sending across the Pacific
more war material than the ports
of Los Angeles and San Francisco
combined. It has the largest Sea-
bee station on the Pacific Coast,
an anti-aireraft school, an amphi-
bious operations +training area;
more than 40,000 men make up its
personnel; it covers some five
square miles.

Second gold rush

Yes, war has brought a second
gold rush to California. And if
those people who so proudly claim
their- Golden State for home have
not found the formula for com-
pounding men, materials and ma-
chines into a peacetime prosperity
better than any that went before,
the aggressive spirit and dynamic
drive of Western industrial leaders
will seek it out and the chances
that they will find it are better
than good.

As a manufacturing center Calitornia ofters definite advantages to both shippers and buyers in the eleven Western States by reason of the

shorter distance involved and the saving in time and transportation costs.

Chicago, for example, is 5 days ($3.99 per cwt) from Salt Lake

whereas from California the rate is $2.38, the time but 3 days with similar savings in time and rate between other points

WYOnm ING
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$54)
~AM 7"),4./\4‘
3449 “gppx

$3.99 — 5th. AM.
561 — 1. AM.

NEW MEXICO

— |
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CALIFORNIA SEES BRIGHT
EXPORT FUTURE

0. C. Hansen, managing partner of the firm
of Frazar & Hansen, which for more than 100
years has been closely identified with exports

® Some indication of the abiding
faith business and industrial lead-
ers of the West Coast have in its
postwar export possibilities is well
exemplified by rapidly maturing
plans for the establishment in San
Francisco of a great World Trade
Center through which it is con-
fidently expected millions of dol-
lars’ worth of electronic and other
commodities will flow to the grow-
ing foreign markets bordering on
the Pacific.

Before the war, exports of radio
and electronic equipment and parts
from the United States had réeached
the altogether substantial total of
over twenty-two million dollars,
and although only a very small
percentage of this total passed
through Pacific ports, manufactur-
ers of electronic apparatus see the
possibility of California’s share ex-
panding to the point where it could
be one-fourth to one-third of the
requirements of foreign neighbors.

Thus, to markets. which are
looked upon as being a “natural”
for California, something over
seven million dollars’ worth of ra-
dio-electronic parts and equipment
were shipped from United States
ports during 1940. The figures
follow:
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by O. C.

HANSEN

Frazar & Hansen, San Francisco

Electroniec manunfacturers plan big business with

“natural’ forecign markets and are after their share

Electronic

Country Imports
British Honduras .. ... .¢ 30,384
Costa Rica ....... 78,393
El Salvador . 42,928
Guatemala ... . .. 112,863
Honduras 38,314
Nicaragua 44,257
Panama ...... .. L 239,797
Panama Canal Zon 154,411
Mexico ............ 1,990,579
Chile 774,604
Colombia . 646,572
Ecuador . 202,525
| of ) o ) (R 221,553
British Malaya ... .. .. 118,753
Burma ...... ... .. 44,312
Ceylon 8,303
China ............. 417,579
Netherlands Indies . 126,319
French Indo China 85,365
Hong Kong 278,926
Japan ... ... .. .. 23,608
Philippines ... .. 648,566
Thailand .. ... .. 113,741
Australia .... .. .. 307,772
British Oceania ..... .. .. 939
French Oceania ... 4,950
New Zealand .. ....... . 299,274
Total ............. .. ... $7,055,587

In considering possible postwar
operations, Californians see many
of these countries which have been
important users of electronic equip-
ment as their particular pigeons
and they are preparing to go after
the business in no desultory fash-
fon. They point out, among other
things, that freight rates from Cali-
fornia to these destinations are
competitive with those from the
East.

In the past there has been rela-
tively little actual exporting of
manufactures from the Pacific
Coast, although there has been

plenty of cargo handling as such.
Today the picture is changing, due
in no considerable extent to the
concentration of shipbuilding activ-
ities in the area and to the cen-
tering of Naval activities around

(Continued on page 254)

Looking to an expanding postwar export busi-
ness, San Francisco businessmen plan this
$25,000,000 World Trade Center

re
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EVOLUTION of TANTALUM

e The Iintroduction of the metal
tantalum into transmitting tubes
so as to make use of its peculiar
gas characteristics was more of a
problem than just building tubes
with tantalum plates and grids.
As frequently happens in develop-
ment work the good idea does not
come free of disadvantages. It is
the overcoming of the associated
disadvantages that constitutes the
problem and puts the challenge to
the engineer.

Furthermore in the work and
redesigns that accompany the re-
moval or neutralizing of the dis-
advantages, one often discovers or
introduces factors which later prove
to be more valuable. Such was the
case with the family of tubes which

Fig. 1—Early HK-354 Gammatron, one of the
tirst transmitting tubes using tantalum
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by DR. WINFIELD G. WAGENER

Chief Engineer, Helnz & Kaufman, Ltd., South San Francisco

Experimental and research work that have made

advantages of the metal for grids and plates in trans

resulted from the introduction of
tantalum metal, and which was not
to be fully realized until the art
of radio communication advanced
from its medium frequency status
in the middle nineteen twenties to
the realm of “very high frequen-
cies”, or to the region from 30 to
300 megacycles. These advances
are mostly evolutions, i.e., steady
growth as the story “unfolds”, and
represent the contributions of many
people. Man-hours of thought,
tests, correlations of evidence, are
all required.

17 years development

The evolution of the type of tube
structure which has of late come
to be known as the tantalum-type
tube started in 1927. A few facts
will indicate that the radio art
also at that time had some evolu-
tion ahead of it for the next
seventeen years. In 1927 a new
large Dbroadcasting station con-
sisted of a 15 kw oscillator modu-
lated directly in the plate circult
by nine modulator tubes operating
in parallel. In the realm of the
now common short waves, the basic
investigations of propagation ef-
fects on wavelengths as low as 20
meters were being carried out.
The total number of receiving tube
types was fifteen and a UXI112
could be bought for $6.50.

At this time Ralph Heintz first
used the newly available metal
tantalum in vacuum tubes. It
offered a metal which was rela-
tively free of occluded gases and
could be completely outgassed easily
in a practical length of time on
the exhaust pumps. Not only was
it capable of being readily cleaned
of the occluded gases but it had an
affinity for gases thereafter and an
ability to absorb and hold such
gases as would be destructive to
thoriated tungsten filaments. It
thus had something definite to
offer to the tube industry.

In addition, tantalum offered
ready workability, high melting

point and low vapor pressure.
Against it were a higher price than
molybdenum and nickel and the
requirement that the structures be
capable of being heated uniformly
to temperatures of about 3000 deg.
F. if one were to take full advantage
of its gas characteristics. Fig. 1 il-
lustrates an early transmitting tube
deslgn employing tantalum. It was
somewhat different from other
tubes of the time partly as result
of, the introduction of the tantalum
plate and grid. The possible ad-
vantages of the structure were not
to be tested until the evolution of
the radio art was to make unusual
demands on the tubes by going to
the higher and higher frequencies,
known in those days as the “ultra-
high-frequencies”.

In order to out-gas tantalum
properly the temperature used was
far higher than that used to ex-
haust vacuum tubes employing the
standard materials for plate and
grids, ie., nickel and molybdenum.
As a consequence it was impossible
to use the common insulators placed
within the tube to hold the plate,
grid, and filament in proper posi-
tion. At such elevated temperatures

MAGIC METAL

Tontalum is relatively free of
occluded gases

Tubes can be outgassed easily in
a practical time

The metal has an affinity for and
holds gases destructive to tho-
riated tungsten filaments

Tantalum is readily workable, hos
high meilting point ond low
vapor pressure

Eliminates the need for

"'getter’

any
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possible utilization of the
mitting tube structure

all the known insulating materials
would decompose and be a con-
tinual source of gas and vaporized
products which would ruin the
vacuum and dirty the otherwise
clean glass bulb. In order then
to take full advantage of tantalum
it was necessary to design a tube
which had no internal insulators
between the active electrodes.

A second incidental contribution
resulting from the proper use of
tantalum was that no additional
getter material had to be vaporized
within the bulb to absorb the small
quantities of gases liberated within
the tube over the normal life of a
power tube. Thus the surfaces of
the glass walls, which provide the
only insulation between the plate,
grid, and filament and their re-
spective leads, were not contam-
inated with “metallized resistor”
areas. These areas do not have to
be in contact with the leads fto
provide trouble at the very high
frequencies. The eddy currents on
the surfaces of such areas, or the
attraction of electrons to such
metal surfaces, can produce many
damaging effects which are other-
wise inexplicable. If the tube
doesn’t “suck-in” due to the local-
ized heating and softening of the
glass in such areas, the tube may
merely die prematurely and one
isn't sure just what caused the
sorrowful demise.

Structural design

Thirdly, in order to support the
elements without internal insulat-
ors It was necessary to design
electrode leads capable of rigidly
supporting the electrodes as well
as providing electrical connections.
The supports to the electrodes had
to be short and sturdy. It may
not have been appreciated at that
time what the full effect of such
lower lead inductance would be at
frequencies of a hundred mega-
cycles or so. Likewise without in-
ternal insulators the electric losses
between the electrodes were re-
duced, which played an important
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MODERM TRANSMITTING TRIODES

Fig. 2—HK-254, 100-watt tantalum tube

part later at very high frequen-
cies.

A fourth advantage was the
appeal to the early experimenters
at very short waves. Experiment-
ing in regions which are not fully
explored, the unexpected is always
happening. Also experimenters have
a bad habit of crowding the usual
safety factors. Both of these re-
sulted in many accidents where the
tube had to “take it” when some-
thing else couldn’t. Becauss tan-
talum tubes had been completely
outgassed at six to eight times
their normal-life ratings, no severe
or destructive evolutions of gas
would occur, and the tube remained
undamaged. Tantalum tubes soon
had the enthusiastic support of
many advanced experimenters.

It is thus interesting to see that
four consequences of the single
new idea of using tantalum, which
perhaps in themselves were not all
present in the mind of the original
contributor, were to shape the ac-
ceptance of a product in a yet un-
developed field. “Hindsight” having
such an unfair perspective over
“foresight,” i}’ is hardly necessary
to review the importance at fre-
quencies between 30 and 300 mega-
cycles of eliminating internal in-
sulators in a power tube structure,
of clean clear bulb surfaces, of low
inductance leads and low Inter-
electrode losses, and the ability to

Fig. 3—HK-1054, 750-watt tantalum tube

avoid the evolution of gas during
periods of short-time overloads.

Most equipment builders by now
are well aware of the amazing
losses that can occur in poor in-
sulating material located in high
field gradients at very high fre-
quencies. Inside an operating tube
these losses are accentuated by the
shorter spacings and consequently
higher fleld gradients. Such in-
sulators must operate at elevated
temperatures and it is characteris-
tic of insulators to have poorer
electrical characteristics at higher
temperatures. Also it is difficult
to avoid the very slight insulator
contaminations which result when
the insulators are adjacent to the
hot tube electrodes.

Insulator problems

Such “metallized-resistor” de-
posits again have very destructive
consequences. Most engineers by
now have seen the results of the
run-away, decreasing -resistance -
versus-temperature characteristics
of insulators at very high frequen-
cies. The faster the resistance is
lowered the greater the rate of
generation of heat until finally the
insulator actually melts and boils
if no relief is had.

These features gave the tanta-
lum type tube an upper hand in
the early skirmishes at very high

(Continued on page 212)
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LOW FREQUENCY VTVM

® The spectrum of frequencies be-
tween zero and twenty cycles per
second presents obstacles to meas-
urement which are not present at
higher frequencies or in direct cur-
rent measurements. Most metering
devices do not respond satisfactor-
ily to voltages in this low frequency
range.

There are a number of applica-
tions for the use and measurement
of very low frequency voltages.
Wide band amplifiers intended for
reproducing pulses of low repetition
rate must have response character-
istics extending to a few cycles.
Audio oscillators which operate
down to two cycles per second are
available, and one of these’'in con-
junction with a low frequency volt-
meter makes an excellent combina-
tion for a quantitative determina-
tion of amplifier low frequency
characteristics.

Vibrations are frequently ana-
lyzed with Rochelle salt crystal or
magnetic pickup devices which
transform mechanical energy into
electrical energy, in which state
their nature can be more readily
determined. When subjected to vi-
bration, large structures often have
natural periods in the order of a
fraction of a second, resulting in
very low frequency voltages from
the transforming devices. An in-
strument for making direct meas-
urements of these voltages is use-
ful.

Several methods are available for
measuring very low frequency volt-
ages. One of the more common is
the use of the deflection of an oscil-
loscope for comparing the peak am-
plitude of the unknown voltage with
a standardized dc voltage. Through
the use of a direct coupled amplifier
in conjunction with the oscilloscope
any desired sensitivity can be ob-
tained. The drawback to this pro-
cedure is that a fairly elaborate
set-up of equipment is required and
that a considerable amount of care
must be taken in making measure-
ments. There is, however, virtually
no limit to the degree of accuracy
which can be obtained.

1o

by CORTLANDT VAN RENSSELAER

Engineer, Hewlett-Packard Co., Palo Alto, Calif.

New instrument bridges the gap for measurements in

range between direct current and audio frequencies

A recording oscillograph can also
be used for low frequency measure-
ments. This instrument gives a
permanent photographic record of
the wave of voltage under test and
for this reason allows waveform
corrections if such are required.
Again a large amount of equipment
is required, including photographic
darkroom apparatus. Although this
type of measurement finds occa-
sional application, it is not gen-
erally used because of the complex-
ity of the procedure and the ex-
pense of the equipment.

A thermo-couple meter is gen-
erally satisfactory for measure-
ments above ten cycles. Below this
frequency the meter fluctuations
often become objectionable and
neither the average nor the peak
of the fluctuations represents the
true value of the voltage. Rectifier
circuits such as are commonly used

in vacuum tube voltmeters are
equally unsatisfactory. A full wave
bridge rectifier circuit using a
standard one milliampere meter is
difficult to use below fifteen cycles
as a result of meter fluctuation.

Diode voltmeters, which find con-
siderable use at audio and radio
frequencies, are unsatisfactory at
low frequencies because of the large
time canstant required in the recti-
fier load. As an example, a volt-
meter of this type intended for use
at one cycle per second may require
several minutes to attain a final
reading.

A modified form of the slide-back
voltmeter is particularly well suited
for measurement of voltages in the
range between one cycle and sev-
eral hundred kilocycles. This ar-
rangement, known as a plate-rec-
tifier slide-back vacuum tube volt-
meter uses the cut-off point of a

Looking down on the chassis showing the tube arrangement of the instrument which is described
as a plate rectifier slide-back vacuum tube voltmeter

ELECTRONIC INDUSTRIES o

June, 1944



tube to indicate the equality in
magnitude between an applied volt-
age and a known voltage. A circuit
of such a voltmeter is shown in Fig.
1. The input voltage is applied to
a sharp cut-off triode, T., through
an RC network, R:, C.. The dc
voltage is divided with a network,
R, R:;, R:; and C;, to provide a fixed
bias for the tube and a variable
voltage for comparison. Condenser
C; maintains the plate at ac ground
potential. The comparison voltage
is measured with V,, while the cut-
off of plate current is indicated by
a high impedance voltmeter, V.,
connected across the cathode load
impedance, R., C..

The operation of the circuit is
explained graphically by Fig. 2.
The transfer characteristic of the
tube for the applied plate potential
is plotted. As a result of the block-
ing condenser, C,, the applied volt-
age centers about the total bias
voltage E,, which is the sum of E,,
the initial bias voltage, and E:, the
comparison voltage. When the bias
voltages are properly adjusted, the
input voltage drives the grid just
into the plate current region at the
positive peak of each cycle.

Calibration method

The transfer characteristic suffers
a considerable curvature very near
cut-off. Since the sensitivity of the
cut-off indication is in proportion
to the slope of this curve, it is more
satisfactory to use a small refer-
ence value of current for the end-
point, than the actual cut-off point
of the tube. For this reason the
plate curren{ meter is calibrated
with two lines, one to indicate cut-
off and the other the reference
value of current. At extremely low
frequencies and with proper circuit
adjustment the plate current meter
bulsates between these lines during
each cycle. At higher frequencies,
the condenser shunting the volt-
meter input remains charged dur-
ing the cycle and there is a con-
tinuous reading.

The voltmeter is calibrated with
the initial bias setting resistor, R..
With no applied voltage and with
the comparison voltage at zero, the
initial bias is adjusted so that the
reference value of plate current
flows. Then applied input voltages
are properly related to the compari-
son voltage, E,.

The plate current meter, V., is a
vacuum tube voltmeter using two
tubes in a balanced bridge circuit.
The tube grids are connected to
opposite ends of the cathode re-
sistor and a milliameter is connect-
ed between the plates. The circuit
is similar to that used in many of
the popular make volt-ohmeters.
The sensitivity obtained with this
arrangement is 0.5 microampere per
g in. division.
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LS.

General view of the low frequency voltmeter (instrument with sloping panel) in use for the
measurement of the low frequency characteristics of an amplifier

When an input voltage in excess
of the comparison bias voltage is
applied to the voltmeter, a rela-
tively large plate current will flow.
This seriously overloads the plate
current metering circuit and as a
protection to the milliameter a lim-
iter is used. This consists of a 6H6
biased rectifier connected acrcss the
voltmeter input to limit the input

iINPUT

0DCO—

Fig. 1—Schematic showing the components in
the vacuum tube voltmeter for low frequencies
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Fig. 2—Graphic presentation of oparation.

Transfer characteristic of the tube for tae ap-
plied plate potential is plotted

voltage to the value which gives
full scale deflection of the meter.

Voltmeters of the plate-rectifier
slide-back type have a non-linear
indication characteristic with ap-
plied voltage. The magnitude of
the error involved is inversely pro-
portional to the applied voltage
and depends upon the kind of
cathode and the sharpness of cut-
off of the rectifier tube. In the
practical form of the voltmeter de-
scribed here, the error is in the
order of several per cent at very
low voltages, but this is compen-
sated for in the calibration of the
comparison voltmeter.

With proper adjustment of the
calibrating voltage, E;, the accuracy
of this circuit over a wide range of
frequencies is entirely dependent
upon the calibration of the refer-
ence voltmeter and the ability of
the operator to adjust for the ref-
erence plate current.

At frequencies below ten cycles,
where pulsation of the indicating
meter occurs, there is some error
introduced in the reading due to
the dynamic stability of the meter.
This effect becomes progressively
worse as the frequency is lowered,
but it has been found that with a
spacing between the calibration
lines of one-eighth inch the error is
a maximum of one per cent at one
cycle. The reference voltmeter cal-
ibration can be held to one per cent
of full scale value so that a maxi-
mum circuit error of two per cent is
the tolerance.

This meter measures the peak
value of the wave, although the cal-
ibration is in terms of the rms value
of a sine wave. It is therefore sub-
ject to the same waveform errors
and “turn over” effects as is any
peak reading meter. However, in
many applications these effects are
not of considerable importance.

(Continued on page 232)
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* It is difficult to keep track of the
many communication services that
have asked for channels in the
communication spectrum. In the
transportation industry alone, when
the air, sea and land facilities are
considered, the future services
(those in use and those being con-
sidered) run into thousands of
channels. The fact that Nature is
kind, at times, is shown here, where
the area of coverage for at least
part of the available spectrum is
quite limited. Local services can
thus operate on frequencies giving
adequate local coverage but which
do not extend out so as to prevent
other localities using the same f{re-
gquencies.

It may have appeared to many
that there are a practically inex-
haustible number of bands in this
uhf spectrum barrel. Such views
are based on dividing up 100 mega-
cycles, or 1,000 megacycles or even
100,000 megacycles into normal 10
kc bands!

Actually, as has been pointed out
repeatedly, the useful sideband fre-
quencies that carry the information
are relatively narrow and are lost
when variations due to temperature
drift, or those with voltage, humid-
ity, aging, etc., are considered (ex-
cept with television). Such shifts
may be many megacycles in some

n2

parts of the range, from some nor-
mally trivial effect.

Again, there is but little known as
to the production of tuning controls
that will give repeatable settings,
so that one can tune in, at will, the
useful part of any 10 k¢ band to,
say, 500 or 1,000 mc or higher.
Most of these drift variations are
found to follow a percentage law,
since inductive and capacitive shifts
in the circuit represent a percent-
age change in frequency—at 1,000

mc the drift will be twice that at
500 mc with equal design precision.

A frequency-stable circuit (in the
parts of the radio spectrum where
greatest prewar experience in de-
sign exists) with a 0.01 per cent fre-
quency drift at normal frequencies,
represents excellent design, espe-
cially if precise laboratory operat-
ing conditions need not be provided.
The drift encountered under the
normal conditions of a portable
transceiver are indeed much larger
than this. In many services it is
necessary to add the probable shift
in both receiver and transmitter to
arrive at the actual interference
band.

Bands available

With these rules in mind it is pos-
sible to plot curves that show how
many operating bands are actually
available in any part of the radio
wave spectrum. The curves herewith,
showing these relations, indicate
that there are relatively few usable
bands actually available. On this
basis it is seen that the use of bands
between 50 and 30,000 megacycles,
would only double the number now
available betweén 250 kc and 50
megacycles, if the same circuit sta-
bility can be maintained in both
ranges!

Developments tending toward ex-
tending the range upward will of
course have some effect, but per-
mitting the narrowing of the bands
by improving stability, ease of tun-
ing, repeatability of settings, etc.,
will do more. This points out an
interesting method of attack toward
the most effective utilization of all
the spectrum, and one to which all
engineers can contribute.

INCREASING THE NUMBER OF CHANNELS AVAILABLE

Dividing the spectrum into bands having equal sideband-to-fundamental
percentages, instead of into bands with equal f'requency width, greatly
reduces the number of bands available. Difficulties in finding and maintain-
ing communication within bands established in accordance with intelligence
considerations will probably make the second method impractical until
greater circuit precision is attained. The latter becomes a major engineer-

ing problem, to permit greater utilization of newly extended ranges.
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TRANSMITTING COMMAND ANTENNA |
ANTENNAS | 3 ‘ RECEIVING ANTENNA

RADIO ON BOMBERS

These previowsly unpublished photographs, made at the Aiwcraft Radio Latoratories, Wright Field, Ghio, show (Above) the arrangement of the
various types of antennas used for specific purposes on the Army’s B-2€ low altitude bomber. The lower picture, of the radio operator's position
in 2 Marauder bomber, shows the compact installation of command anc llaison transmitters (SCR-283) and receivers (SCR-287A) and radio

compass unlts. The photographs were especially relcased for Electronic Industrles
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LIGHT SPECTRA ANALYSIS

® Many recent magazine articles
have tended to glamorize the spec-
trograph by extolling the ease and
rapidity with which analytical work
can be done by its use. This prob-
ably reached its climax in a recent
advertisement which listed a spec-
trograph for sale at $15 and stated
that it would give the chemical
composition of any material in a
few minutes’ time. The spectro-
graph is doing a marvelous job for
industry but not before much time
has been spent on the analytical
method to be used in a particular
laboratory and at least five hundred
times the $15 has been spent for
equipment.

The instrument lends itself par-
ticularly well to routine analysis
where small cast samples of alloys
can be taken from furnaces and
analyzed for trace elements and
percentage composition. As many
as four thousand elementary analy-
ses may be made in a twenty-four-
hour day with one instrument in a
well established laboratory. This

Exposing the spectrogram: 1—High voltage excitation unit;
2—sample and excitation stand; 3—primary slit; 4—camera

114

by C. A. VAILE

Applied Research Laboratories, Glendale, Calif

Methods of using the spectrograph for rapidly determin-

ing the composition of alloys in controlling production

would require three or four opera-
tors on a shift, only one of whom
need be technically trained. In
general, the analysis could be made
within an hour after the sample
is received. Where necessary, a
single sample can be analyzed in
ten minutes. The accuracy of the
work is usually within three per
cent of the quantity being meas-
ured. The same number of analyses,
if done by wet analysis methods,
would require approximately four
times the personnel, many of whom
would have to be technically
trained, and some of the results
would not be available until the
next day.

Identifying raw materials

In laboratories where the work is
more varied, routine methods may
be set up for the more common
problems in quantitative analysis
and a qualitative analysis may be
made quite rapidly by an experi-
enced spectrographer. This is of

Viewing the spectrogram:
parator with master plate at bottom of screen;

great help to the chemist before
starting on a complete chemical
analysis.

Often it is necessary to identify
castings or raw materials. Sorting
of large stocks which have become
mixed, such as pure copper spot
welding electrodes from those con-
taining beryllium, and steel stock
from which the color code has been
removed, can be rapidly and accu-
rately done by means of the spec-
trograph.

In the West, the analysis of ores
is of great importance. This pre-
sents special problems to the spec-
trographer. The nature of the base
material, the interfering lines of
many elements, the mixture of vol-
atile and refractory substances and
the effect of the presence of cer-
tain elements on others, all tend to
complicate this type of analysis so
that results are not as uniformly
accurate as they are in the case of
pure metal alloys. However, with
new methods and better equipment,
rapid progress is being made.

1—Densitometer amplifier; 2—projection com.

3—voltage regulator
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The remarkable industrial devel-
opment on the West Coast due to
the World War has resulted in a
corresponding increase in the use
of spectrographic equipment in this
area. Seven aircraft plants use this
method for sorting and other qual-
itative work, for analysis of steels
and for checking the composition
of non-ferrous alloys. Eight alu.
minum plants use it for control
analysis and alloy determinations.
Two steel plants run partial analy-
sis on all types of material from
crude ore to finished products.
Three Navy yards have a wide va-
riety of problems in handling in-
spection requirements. Several
government agencies and private
mining companies use it for ore
analysis. Over a dozen colleges and
universities have spectrographic
equipment for research and instruc-
tional purposes. The list could be
expanded to include magnesium
plants, non-ferrous foundries, police
departments, water companies and
many commercial laboratories.

Emission spectra theory

The West Coast also contains one
of the best equipped research lab-
oratories specializing in the devel-
opment and manufacture of this
type of equipment. Both methods
and equipment are constantly be-
ing improved as a result of this
research work. During the past two
years more densitometers, source
units and original gratings have
been produced here than by all
other manufacturers of such equip-
ment. Other research laboratories
include those working on agricul-
tural, metallurgical, petroleum and
secret problems.

The spectrograph may be defined
as an instrument for producing and
photographing light spectra. The
spectrogram recorded on the film
is a series of line images of the
primary slit of the instrument. The
light falling on this slit is dispersed
and brought to a focus so that the
cemponent waves are arranged in
order of their wavelength. In prac-
tice, the sample to be analyzed is
made to give off energy in the form
of light through the electronic bom-
bardment of its atoms in the pres-
ence of some type of electrical dis-
charge, usually an arc or spark. A
brief discussion of the theory of
emission spectra and its application
to quantitative analysis will make
the reader more familiar with the
operation of the instrument and the
problems connected with it.

In accordance with Bohrs’ theory
of atomic structure, when the elec-
trons which are rotating around the
nucleus of an atom are displaced
from their orbit through bombard-
ment, they absorb a certain amount
of energy. As they return to their
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Modern design of commer-
cial spectrograph of the
type used by a number of
aircratt plants for sorting
and other qualitative work,
tor analysis of stecls and
tor checking composition of
non-tcrrous alloys

original position, or to other lower
energy levels, this energy is released
in the form of light. The light is
monochromatic and always of the
same wavelength when originating
from the same element and the

increases made in quantitiecs measured, and
reduction in error by spectrographic analysis
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same displacement of the electron

As these electrons are displaced
further from the center, or as the
electrons in other orbits are dis-
placed, they may come back to the
original energy level or may stop

at intermediate energy levels. The
wavelength of the light will change
for the orbit from which the elec-
tron comes and also for the energy
level to which it returns.

Thus, a great many lines of vary-
ing wavelengths may be expected
from the elements having a large
number of electrons in their outer
orbits. The important point to bear
in mind is that the wavelengths of
lines are always constant for the
same element and the same elec-
tronic displacement.

The intensity of the spectral lines
produced by constant excitation
will be in proportion to the number
of atoms present. Because the ab-
solute level of intensity cannot be
kept uniform in the discharge, it is
necessary to establish an internal
standard upon which to base the
relative intensity of the discharge.
This is done by using some element
present which does not vary, or
which is present in large amounts.

(Continued on page 220)
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PIONEER WEST COAST NET

Don Lee, only California broadcaster to operate both

in addition to AM, links 36 transmitters in greatest

® Phenomenal growth, character-
istic of practically everything bear-
ing a California label, is no more
in evidence than it is in the case
of the Don Lee Broadcasting Sys-
tem. And it is still growing. At
the time this was written, middle
of April, the network had joined
together some 34 stations in Cali-
fornia, Washington and Oregon, not
to mention links to Hawaii and
Alaska. Since then, two more sta-
tlons have been gathered into the
fold, making a total of 36, and leav-
ing no room for doubt that the
chain is the largest regional net-
work in the United States. In ad.
dition, the organization owns and
operates the only FM station on

the Pacific Coast and the only tele-
vision station in all of the 11 West-
ern states.

Don Lee is a pioneer in all three
broadcasting fields. When the or-
ganization in the late 20’s took over
KHJ, its key station in Los Angeles,
it became the owner of the first
broadcasting station to operate in
that southern California metropolis.
Almost immediately the chain be-
gan to grow, and at the time it
became affiliated with Mutual in
1937 had linked together eight sta-
tions which became the nucleus of
the present Pacific empire. Six

years before that, on December 23
1931, W6XAO, the Don Lee televi-
sion station, had gone on the air

Looking into W.E. 1 kw FM transmitter; final
on top shelf; multipliers below

Temporary 4-bay turnstile used by KHJ-FM s
Vs-wavelength brass tubing, grounded, shunt
fed with 250-o01m line. inset shows trhe thre
transmission line matching stubs

following a previous period of six
years of research and experiment
And in August, 1941, the FM station
first started broadcasting.

From an engineering point of
view, organization of the network
and its development have been in
fluenced very largely by the topo-
graphical formation of the terri-
tory to be covered. With practical-
ly every community of any size in
the area ringed around by moun-
tains, local coverage has been
attained by linking together trans-
mitters within those mountain-
screened communities. Coverage
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WORK

FM and television

group

regional

The model 503A Western Electric FM trans-
mitter fecds antenna through coax al line

from within, it is called. In con-
sequence, the network can boast,
and does, that more than nine of
every ten radio families on the Pa-
cific Coast live within 25 miles of
one of its stations.

Individual transmitters vary in
power from little fellows of 100
watts such as KXO in El Centro,
and 250 watts such as KFRE in
Fresno and KMYC in Marysville,
up to 5 kw, which is the power rat-
ing for KHJ in Los Angeles and
KFRC in San Francisco. Within
California itself there are 16 trans-
mitters in the network; there are
six in Oregon and 12 in Washing-
ton. In addition, there are links to
KGMB in Honolulu, KHBC in Hilo,
and KGBU in Ketchikan, Alaska.
Altogether the complete network is
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calculated to reach considerably
over four million radio families.

KHJ, the Don Lee key station,
has always specialized in remote
pickups. Prewar this meant from
the decks of battleships anywhere
within the area, from Flying Fort-
resses somewhere over the territory,
from submarines, shipbuilding
yards, industrial organizations and
wherever there was something go-
ing on that gave promise aof being
good programming. Today it means
important sport events and gath-
erings of other kinds that have
news or entertainment value to the
listening public.

Such a program has required de-
velopment of no little parapher-
nalia. Included are three 100-watt
portable transmitters operating in

the 1600 to 2900 k¢ band which may
be rushed by truck to any location
promising good program material;
another 100-watter operates in the
31 to 40 mc band, and is supple-
mented by an 8-watt pack trans-
mitter; in addition there are three
uhf transmitters varying in power
from 2 to 8 watts that are used on
occasion for remote location to stu-
dio links. There is thus available
a wide variety of equipment that
can be used to insure proper cover-
age o! almost any sort of a func-
tion anywhere.

The FM equipment at present in
use, consisting of a Western Elec-
tric model 503A 1 kw transmitter,
is temporary and eventually will be
superseded by a new transmitter
rated at 50 kw for which a con-
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in the KHJ master control room there are 17 separate switching systems which can be indi-

vidually controlled or as many as desired group switched by a master button.

The board is

used to route programs north, south and ecast to thc Don Lee network, and east to Mutual

struction permit has been filed. In
the meantime and in order to get
sufficient elevation to nullify as ef-
fectively as possible the screening
effect of the high hills that sepa-
rate the Los Angeles area into a
series of small communities, it was
found necessary virtually to shave
the top off a mountain. A space of
22 acres right on top of Mt. Lee,
which rises 1700 feet above the sur-
rounding territory, was leveled and
it is on this space that both the
FM transmitter and the television
transmitter have been installed.
The result is that while the object
was merely to insure adequate FM
coverage of the Los Angeles area,
the signal actually gets into San
Diego, roughly 125 miles away, with
what is described as very good
volume.

In order to put a signal of at least
50 microvolts in any part of the
area to be covered, required con-

The Don Lee short wave listening post is equipped for dual diversity reception.

siderable study of antenna design.
The type eventually chosen consists
of a four bay turnstile type ar-
ranged to give a figure 8 pattern
and concentrate power effectively
within the area intended to be
served by the transmitter. In fact,
so effective has the arrangement
proven that, although the antenna
for the television station is only
500 feet from the FM turnstile,
there has been no interference at
all between the two transmitters.

FM audience

Before Pearl Harbor KHJ-FM
was operated 12 hours a week, but
since that time the schedule has
been cut in half as a war conserva-
tion measure. It is estimated that
there are about 10,000 receivers in
the area and that this total will be
very considerably swelled when
civilian production of receivers is

Receivers are

fed by 10 antennas which are switched into use by remote control

again permitted and when the new
transmitter is put on the air.

As is the case with the AM trans-
mitter, quite a bit of remote pick-
up work is done on FM, too, and
for this purpose the station relies
on a 50-watt portable set-up con-
sisting of a studio to station link
transmitter and Treceiver, both
operating from a 12-volt storage
battery.

The television transmitter, occu-
pying its own structure about 500
feet from the FM transmitter and
including one of the largest studios
ever built for the purpose, 100 by
60 feet and 30 feet high, was built
by Don Lee engineers under the
supervision of Harry Lubcke, direc-
tor of television for the organiza-
tion. It is rated at 4 kw, peak, and
operated at a frequency of 51.25 mc.
A large percentage of time is de-
voted to programs having to do
with the war effort. For remote
pickups reliance is placed on a
portable transmitter operating at
324 mc.

DESERT LABORATORY =p

The desert laboratory operated
by Electron Equipment Corp. in
Palm Springs, California, is unique;
there is probably nothing even re-
motely approaching it in the
United States in so far as loca-
tion, surroundings and facilities
are concerned. Says Dudley B.
Clark, chief engineer:

“The laboratory, which has been
maintained for the past 20 years,
is situated in the middle of the
desert, 125 miles from Los Angeles.
It consists of a small village of its
own in the center of an oasis at
the foot of Mt. San Jacinto, a tow-
ering wall of rock 10,800 ft. high
and covered with snow most of the
year.

“Everything in this settlement is
operated by electronic control,
from its own city water plant with
1,000 gal. of pure soft water per
minute to its electronic guards
covering 20 acres of grounds. All
buildings are air conditioned and
the swimming pool is filled with
natural warm water in the Winter.
The grounds are covered with date
palms and fruit trees; there are
horses for riding, a farm animal
department, and a bar. The whole
place is closed to the public.

“This laboratory has developed
hundreds of industrial electronic
items for manufacturers where
some control or operation is neces-
sary to attain an object by reduc-
ing weight, cutting costs, simplify-
ing functions, etc. One example is
the development of an electronic
motor control which gives wide
speed control to a d¢c motor operat-
ing from an ac line.”
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DESERT LABORATORY

Above & a view of a portion of the tube laboratory, this buildirg in
commeon with all the others in the group being completely air-conditioned

Amonc other features this unique laboratory in an oasis has its own
swimmir g pool, filled with warmed water from the company’s own wells

5 1 Located 125 miles from Los Angeles in the shadow of snow-capped
LIk &, mountal1s the descrt laboratory of Electron Equipment Corp., Palm
Spring=, Callfornia, is a complete clectronic village. (See text oppcsite

- = - Below me two views of a part of the development laboratory where
much work is dome on a variety of industrial clectronlc projects
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The weather is good in this Signal Corps plcture but it might easily have been bad, with high winds, a heavy surf and rain, whish lends point

to the need for careful waterproofing.

Says Major General Harry €. Ingles: “Communication equipment takes an awful beating in being wnloaded’’

INVASION RADIO HAZARDS

by ROLAND B. DAVIES

Washington Editor, Electronic Industries

Proper packaging and the incorporation of protective features into

the design of military equipment insures resistance to water and fungi

® The fact that this global war is
an electronics war as well as an air
war, a mechanized war, an am-
phibious war, and a jungle war is
and has been well known fto all
readers of “Electronic Industries.”

But the mixture of electronle
equipment in the amphibious and
jungle phases of the war has cre-
ated important problems for the
electronics ‘engineers and the man-
ufacturers — water - proofing and
fungi-proofing problems.

The dangers to electronic equip-
ment of moisture, and its corollary
in humid climes, fungi, is well
known. As a conductor, water nul-
lifies the insulating qualities of in-
sulators. It also decreases the re-
sistance of a resistor. Similarly,
fungus growths destroy the insulat-
ing qualities of the material upon
which it feeds.

To the Army, the problem of
water vapor and its effect on com-
munications equipment is not new.
For ‘more than four decades—in
the Philippines, the West Indies,
and in Central America—the Army
has known the havoc wrought by
moisture penetration and fungus
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growth on delicate electrical appa-
ratus. Work has gone on constant-
ly to overcome these difficulties.
Success, to a relative degree, at-
tended these efforts. These eflorts
took many forms: better chassis
construction, finer tolerances, fre-
quent inspections and repairs, and
the substitution of new equipments
for those whose efficiency was low-
ered by the rainfall and humidity
of the tropics.

In this war, the story of the
water-proofing and fungus-proof-
ing of signal apparatus is one of
constant attempt to control and
overcome the damage of this dou-
ble evil. Failures have been over-
come by expedients. Expedients
have been superseded by standard
practices based on research and ex-
perimentation. Even now those
practices are being outmoded by
what is believed to be the solution—
partial, but promising.

During the past six months, the
Signal Corps of the Army has be-
gun including in all its procurement
contracts a proviso for the water-
and fungus-proofing of communi-
cations items during the production

stage. Existing contracts are also
being amended to include those
specifications.

It is believed that the answer to
the problem of water and fungus
control is the incorporation of pro-
tective features into the design of
the equipment as it goes through
the assembly line on the production
front. It has been found that if
equipment is treated at the factory,




it successfully resists the effects of
moisture and fungi for a consider-
able period. It is necessary to re-
touch the equipment after some
length of time, but on the whole
equipment operates most effectively
with the preventative part of its de-
sign and production.

The amending of existing con-
tracts, to add the provision for this
type of protection, is a slow and
painstaking task. It is a delicate
pracedure that must not disrupt
present schedules.

Suppose, however, that equipment
is not so treated at the factory.
What does the Signal Corps do to
ensure the proper working of an
important piece of combat equip-
ment—and communications instru-
ments are highly vital cogs in the
materiel of combat? What does it
do to protect apparatus that may
be used in a spray-drenching am-
phibious landing or in a rain-
soaked highly humid jungle opera-
tion?

First, it makes sure that the
equipment is packaged correctly—
packaged so that no matter what
kind of a drenching it takes, it still
will eclick into instant operation
when it is unpacked and set up on
an atoll in the Pacific or on a
mountain top In Italy.

Packing requirements

Each instrument used by the
Army has its individual packing re-
quirements to effect, among other
things, that it does not suffer from
water. Dry batteries are a good
example of the extreme care taken
by the shipping men of the Signal
Corps

Each battery Is packed in a unit
package that is wrapped In a water-
proof bag. A number of unit pack-
ages are then placed In a standard,
moisture-proof fiber carton, which
in turn goes into a protective bag
made of laminated film, heat-sealed
for added safety. Finally the sealed
bags, with their contents, are put
into a packing case which inciudes
a waterproof liner.

Even then nothing is left to
chance. The entire case is tested
rigorously. It is temperature-tested
in several ranges of climates; it is
given water immersion tests twice,
and it is drop-tested for strength.
If water has penetrated to the car-
tons, the packing is considered in-
adequate for the purpose.

Soldier expedients

Let us assume now that the
equipment has arrived overseas and
is to be used operationally in an
overwater landing. Here expedients
are definitely in order. Anything
that will protect the equipment
from the salt spray is used—rubber
bags, sealing compounds, gaskets.

The American soldier, sailor and
Marine has exhibited the ingenuity
that typifies our nation in the pro-
tection of equipment. For example,
in the invasion of Guadalcanal, Ma-
rines, before climbing down the
landing nets, secured from the mess
galleys the cellophane and rubber
tops used to cover jars and cooking
dishes and snapped them over the
mouthpiece and receivers of their

handie-talkies. This performance
was really the beginning of the pro-
tection of the individual items of
equipment carried by our armed
forces.

Improvements have followed im-
provements along these lines, until
today a communications soldier can
step off a landing boat, wade
through pounding surf, and ad-
vance across the beach in continual
touch with his command post a mile
or more offshore. Waterproof bags
have been so constructed that
equipment, such as portable radio
sets, will operate even while they
are enclosed.

The vehicular radio sets llkewise
are protected in this manner.
Mounted on jeeps and other combat
vehicles that come tumbling out of
landing ships, the sets are fully
covered with rubberized bags to
protect them from the water. Even
as the jeep or half-track moves
through the water, its radio instru-
ments are in operation efficiently.

“The prime purpose of water-
proofing radio sets . . . is to pre-
vent the equipment f{rom being
damaged by water action,” Colonel

These Signal Corps photographs showing actual conditions under which military equipment s
landed and used emphasize the importance of adequate protective measures against water




Even the ubiquitous “Handi-Talki’”” must be adequately waterproofed, here with a special type
of covering put on as an expedient by the soldier himself to permit operation under all conditions

R. C. Hildreth, Director of the Sig-
nal Supply Division, Headquarters,
Services of Supply, Eastern Theater
of Operations, said recently. “The
water-proofing must be 100 per cent
effective. . . . It must be done thor-
oughly to assure successful opera-
tion of the radio set while in the
water or after reaching land.”

Finally, as the assault troops
plunge on into the interior of their
target, supplies come rolling ashore.
What this means to communica-
tions equipment has been well de-
scribed by Major General Harry C.
Ingles, the Chief Signal Officer.
Speaking at a press conference
upon his return from a five-week
tour of the Pacific, he said: “Com-
munications equipment takes an
awful beating in being unloaded.
There are no piers or docks at any
of these places in the Pacific. The
equipment comes in on a ship and
is taken off in a net, usually in a
driving rain, run to shore In an
open barge, and dumped there with
no shelter. It may lie on the beach
for a month or more. It’s the best
that can be done. . . .

Two methods of water-proofing
and fungus control have been found
most effective: drying and varnish-
ing. Both are done on the spot by
the men who operate the equip-
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ment—first echelon maintenance,”
the Army calls it. In some areas
an empty gasoline drum, wired for
hali-a-dozen 100-watt bulbs and
powered by a portable generator, is
used. A gas burner under a sal-
vaged steel chest is another expe-
dient found effective. Even the
Quartermaster Corps’ field kitchen.

Varnishing all the parts has been
found to be the better method, how-
ever. This is done by spray gun or
by brush and serves to protect the
vital elements of a piece of equip-
ment from the corrosive and elec-
trically damaging damp of the sea
and the jungle. It is still, however,
an improvisation.

Recently, the Army has been dis-
tributing moisture and fungi-proof-
ing kits. These kits contain brushes,
spray guns, varnish (which con-
tains a fungicide), lamps for heating
and drying, switches, thermometers,
and various other tools for the job.
To the grimy, sweaty GI crouching
over a field switchboard in a bam-
boo-thatched hut “somewhere in
the Pacific” they have proved to be
a godsend.

Batteries also suffer greatly in
the jungle areas. To again quote
General Ingles: “We have to be pre-
pared for a considerable deteriora-
tion loss in equipment there. It is
higher than it would be in other
places. In that constantly high,
humid temperature, dry batteries
go bad very quickly; much more so
than in the States.

“The only way we can keep them
in good condition is to keep them
in cold storage. That is what we
are doing. The men build refriger-
ators there, packing the space be-
tween the Inner and outer shells
with sawdust that they get from
sawmills that are operated in their
zone. Then we send them refriger-
ator power units, and they keep the
batteries in the refrigerators until
they are needed.”

The latest step in this campaign
against water and fungus took place
in March of this year. All signal
depots in the continental United
States were directed to varnish all
equipment that goes through their
repair shops.

It is only through the application of waterprooting protective measures in the design of the
equipment that military radio can be made universally cffective under conditions of use such
as. this, whizh is common in amphibious warfare, more common when the big push is started
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ENGINEER AS EXECUTIVE

® Just how successful an executive
will an engineer make? While this
is na new question in the radio and
electronic industry, nevertheless it
is causing deeper concern as eco-
nomic developments continue to
change the old order of business.
The staid business executive con-
fronted with a myriad of products
and policies unknown to him in
years past is hardly in a better po-
sition than the engineer without
formal business training who sud-
denly finds before him the oppor-
tunity to be manager.

Straight thinking

An engineer should be capable of
becoming a new and better kind of
executive. Many changes of thought
and the molding of his knowledge
and experience into something use-
ful to him as an executive obviously
are necessary. An engineer’s school-
ing does not ordinarily include busi-
ness and management. By his very
nature he thinks straight to the
point along specific channels and
deals, with specific problems, so it
is not surprising if there has been
no deviation of interest into such
an unrelated field as business man-
agement until the definite need
exists.

Must drop details

When he finds himself in an ex-
ecutive position it may be very dif-
ficult for the engineer who has been
used to solving problems in their
entirety to realize that he cannot
work on the details, and it may be
even more difficult to break himselt
of the urge to do detail work. De-
tail can waste a great deal of the
engineer-executive’s worth. When
a subordinate’s work is laboriously
checked item by item and figure by
figure, the executive is not checking
the work, he is doing the work.

If the same work is done by both,
then one or the other is wasting his
time. If the subordinate’s work is
so unreliable as to require such
checking, he should be replaced. A
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by JOHN M. KAAR, E.E.

Kaar Engineering Co., Palo Alto, Calif.

Executive success comes from knowing where and by

whom to get a job done

JOHN M. KAAR

1908—Born in Bakersfield, Novem-

ber 28
1933—Graduated from Leland Stan-
ford University
1935—Degree of Electrical Engineer
1935—With Remler Co., San Fran-
cisco
1935-36—Design engineer, Wessern
Wireless, Ltd., San Francisco

1936—Owner and general manager,
Kaar Engineering Co., Falo
Alto, Calif

rather than in knowing how

fallacy, probably originating in a
shop and adopted by too many en-
gineers, is the thought “I can do
it myself faster than I can show
so-and-so how to do it.” However,
as long as this ordinary labor is
done by the manager, “*so-and-so”
never learns to do it and the man-
ager goes on doing it himself in-
definitely.

To those engineers who have as-
pirations to become executives, it
might be mentioned that stability is
one of the most important rungs in
the ladder of advancement. Many
who wonder at their inability to get
into executive positions do not real-
ize that possibly they have not
stayed with any one firm long
enough to become fully acquainted
with its functions, and to gain the
necessary confidence of their su-
periors. Bosses are usually made
from employes of long, - faithful
service. Many are the engineers
whou have resigned their positions
suddenly for a mysterious “great
opportunity” on the eve of a pro-
motion into an even greater oppor-
tunity with their own company.

Getting jobs done

If you would be an executive, be
wide awake to what is going on
around you. Know why you were
required to do a job a certain way.
Know the policies of your firm, the
men behind it and the kind of job
they are doing. Learn about busi-
ness in general by reading business
magazines, and learn about other
fields associated with yours. A little
knowledge of machine shop technic
or plastic design would be invalu-
able to an electronic engineer man-
aging a company making electronic
equipment. Just as real education
does not necessarily require a
knowledge of all the answers but
instead consists of a knoewledge of
where the answers may be found,
so executive success is knowing
where and by whom to get a job
done rather than in knowing how
to do it all yourself.
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PUNCHING 100 HOLES in radio chassis needed in small lots at Federal Telephone and Radio
Corp., Newark, N. J.,, with turret-head punch press designed for short run picrcing pperations

¢ The photograph above, made in a
plant of the Federal Telephone and
Radio Corp., Newark, N. J, illus-
trates one of a number of radio and
radar plant installations of “turret
punch presses” manufactured in a
variety of types and sizes by the
Wiedemann Machine Company,
Philadelphia, Pa., and designed to
speed output and cut costs of sheet
metal piercing jobs when produc-
tion runs would not be long enough
to justify the relatively expensive
punch and die sets built to make all
the knock-outs on a panel or
chassis at one punch.

Hand-pewered unit

In simplest form, this new type
of punch press is a hand-powered
bench unit consisting of an upper
and lower turret holding eleven
punches and matching dies. The
two turrets are geared together to
insure that the corresponding punch
and die will be together when the
turret head is positioned under the
ram. Various sizes and shapes of
punch and die sets are left in place
indefinitely for instantaneous avail-
ability.
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Larger, power driven turret
presses range up to 80 tons capacity,
with throat depths up to 60 in. and
with as many as 32 punch and die
stations, holding dies up to five
inches in diameter. Wherever pos-
sible, multiple or gang punches are
used, punching two to five or more
holes in each small area. The heav-
ier presses do clean work on mild
steel sheets up to one-half inch
thick. Several gage-tables and as-
sociated control equipment are
available for different kinds of
work, providing accuracies up to
.002-in. tolerance in positioning.
For work on curved surfaces, one
model has the lower turret built to
rotate in a vertical rather than hor-
izontal plane.

Typical of the time and money
savings effected is the case at Fed-
eral Telephone and Radio Corp.,
whose time-study clocked an opera-
tion of punching 100 various sized
holes through a template in less
than ten and one-half minutes.
Another short run job which for-
merly cost $7.83 in labor to punch
one piece came down to seventy-
eight cents by the turret press
method.

IDEAS

Four Points for a Stake

A suggestion from Republic Avia-
tlon, Farmingdale, N. Y., should
have application to the electronic
industries. After an operation
press-fitting bushings into hous-
ings, the housings were then point-
staked at the edge of the bearing
in four places with a center punch
or staking tool and a hammer. By
incorporating staking points on the
ram which presses the bearing
home, faster and more precise oper-
ation was achieved. A pilot was
also added to insure accurate entry
of the bushing into the hole in the
housing.

Jobs for Vets

A double-barreled plan to provide
war veterans with employment op-
portunities on their discharge from
military service and thereby secure
needed help, has been initiated by
the Brown Instrument Co. Phila-
delphia, Pa.

The Brown Company is providing
each of the draft boards within a
35-mile radius with a list, weekly,
of the jobs open at the plant, the
type of men required and what ex-
perience, if any, is needed for each.

Results should be advantageous
to the veteran, to the continued
production of war goods and to the
company. Long periods of waiting
to find work are overcome, and red
tape is reduced to a minimum.

Draft boards in the Philadelphia
area reported their appreciation of
the Brown plan and commended
the company for providing a short-
cut to veteran job placements. All
vets are required to visit their draft
boards as soon after their discharge
as possible, making the boards an
ideal intermediary.

Small Holes from Big

At Sonora Radio and Television,
Chicago, a shipment of a thousand
aluminum chassis frames arrived
with certain holes drilled out .004-
in. oversize. An employe built a
simple jig with a guide pin corre-
sponding to the smaller, correct
size of hole, mounted it in a stand-
ard arbor hand press, and the prob-
lem was solved. Pressure on the
surrounding metal caused enough
cold flow to fill the excess hole ex-
actly. The employe, Leo Begun,
was acclaimed for his ingenuity on
a nationwide Blue Network hook-up
of the Ford Motor Company’s
“Watch the World Go By.”
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TO SPEED PRODUCTION

AIR OPERATED CHUCK specds
? precision work on small round
parts and largely does away with need
for special Jigs and fixtures. Tapping
operation illustrated. Air  chucks,
made by Redmer Air Devices Corp.,
Chicago, give collet capacity up to
one aad three-fourths inches

AWKWARDNESS of handling one to five pound spools of solder

SECOND FRONT against womanpewer shortage
resulted in employment of lage numbers of
badly omzeded workers at Contmental Electric
Company, Geneva, lli. Complzte equipment
for seweral sealing and othee tube-making
operations was set up In show windows on
Geneva's Main Stem to show potential per-

sonnel that work is clean, gquiet, interest-
i ing, and not at all dangerous

GNTINENTAL ELECTRIC CO. |

CROSS BETWEEN tweezers and 2
T pair of pliers, this tool is used by
Electronic Labs., Indianapolis, Indiana,
for removing broken screws or nuts
from between reeds in vibrators. Just
a pair of tapered halt-round nose plier:
with points ground down to be wlitra-
narrow, but a3 handy tool for any work
in close, confined quarters. Sides muss
be ground stowly and carefully to avoic
overheating and removing temper
To renew worn serrations and ragged
cutting edges on pliers, heat to dul
red and “bite’”’ a file between the
jaws on an anvil, then close pliers te
make jJaws parallel, Side-cutters ar
closed in while hot, later filed to clear
edges. Jaws and cutting edges ars
then heat-treated In the standard way
for hardness and long life

INDUCEION HEATING scores a new success in metal-to-glass seals of

prompted installation at the Ceosley Corp., Cincinnati, of skmple Klystron tubes. Process soon to go on production fline at a Long
L spool holder dispenser shown here ¢

Istand plant of the Sperry Corporation, New York City
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HOLLYWOOD

Interior view of the mobile studio showing stepwell, cable
reels and general arrangement of the complete cquipment

® Built on a cowl type Studebaker truck chassis with
a wheelbase of 152 in., the latest type of mobile re-
cording unit built by RCA Victor Division of the Radio
Corp. of America is an unusually compact and com-
plete studio on wheels Several units have been built.
Aside from the eareful planning that went into the

)
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ON WHEELS

design in order to provide for every conceivable re-
cording necessity, a feature of the equipment is that it
is completely self-contained, thus may be used any-
where. Design requirements called for an arrange-
ment that would provide maximum accessibility both
for use and for service maintenance. Among other
unusual features, the driver’s compartment and the
recording compartment are combined in a single
“room”. A full six-foot headroom clearance is pro-
vided and the aisle type construction makes all the
equipment instantly and easily accessible. Storage
batteries for operating the motor-generator set, the B-
voltage dynamotor, for filaments and for the recorder
are located in compartments below floor level, acces-
sible from outside.

front vew of mobile studio showing position of the re-
cording operator in a campartment alongside the driver

—_1

B . I RV S

Recording operator’s posrtion fromm the inside in a wide
compartment which he ihares with the vchicle’s driver

The sound film track recording equipment is mounted on a con-
venient shelf with its controls and meters built into the bulkheads
adjacent to it. Beneath the machine one of the below-floor ex-
ternally accessible battery compartments is shown with the floor up

Equipment storage compartments are built in above the power bat-
tery which is below the floor. lllustrated are spare tube and parts
drawers, cupboards for holding raw film and #llm loading equipment
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munication facilities of

the California Highway Pa-

trol, Black Rectangles indicate
automatic relay points; Triangles, at-
tended stations; Circles, other services

¢ Approximately two and a half
years ago, the California Highway
Patrol of the State Department of
Motor Vehicles began an extensive
program of expansion of its radio
facilities. This work was com-
menced in recognition of the need
for a more adequate and complete
radio system in order that the de-
partment might better be equipped
to fulfill its assignments and duties.
Previous to this time the California
Highway Patrol had maintained a
few land stations in various loca-
tions, but with the exception of
certain counties in scattered sec-
tions of the state, the department
had no two-way equipment in
operation.

California is traversed for almost
its entire length by two major
ranges of mountains, namely, the
coast range and Cascade-Sierra
Nevada range; the Coast range, in
general, follows quite closely along
the coast line and the Cascade-
Sierra Nevada range is located at a
distance varying from 100 to 300
miles inland.

For the entire length of the
state, from the Mexican border to
the Oregon line, there Is a major
highway between the Coast range
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and the ocean (U.S. 101), and in
between the Coast range and the
Cascade-Sierra Nevada range there
is still another major highway

obtaining corverage in

mountainous country

(US. 99); both of these highways
are approximately 900 miles in
length. These two major highways
carry a great volume of the state’s
north-south traffic and it was
necessary to give thorough con-
sideration to an adequate two-way
coverage of these routes.

Many portions of the state, par-
ticularly the northern section, are
an almost continuous expanse of
mountainous country with relative-
ly small sections of valley territory
which in turn are surrounded by
high mountains ranging in eleva-
tion up to 8,000 or 9,000 ft.

We have the extreme in eleva-
tion variations here in California
with Mt. Whitney 14,496 ft. above
sea level and Death Valley 300 ft.
below sea level; the highest and
lowest locations in the United
States. Many of the east-west
roads and highways pass through
such territory and the difficulty of
providing radio coverage in such
locations is readily apparent.

In addition California is divided

{llustrated is the simple type of cquipment, transmitter and recciver, used in cach of the repeater
stations for automatically receiving and relaying police communications
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LINKS IN POLICE WORK

into 58 counties, and many of these
county lines extend completely
through one or the other of the
major ranges of mountains. In
every instance it was necessary to
plan on providing for two-way
coverage from, as nearly as possible,
all points in a given county to a
given central county office or dis-
paiching point.

While the California Highway
Pairol is a unified state police
agency, it is organized into county
units or squads and in almost every
oné of the 58 counties of the state
a separate local office is maintained.
In effect, we found ourselves con-
fronted with the problem of in-
stalling almost 58 separate com-
munications systems.

To date the California Highway
Patrol has installed 13 stations at
strategic locations in the state.
These are situated at Los Angeles,
Pomona, Newhall, Oak Glenn, Ridge
Maintenance (on Ridge Ronte) San
Luis Obispo, San Francisco-Oakland
Bay Bridge, Sacramento, Redding,
Oroville, Yreka and Willows. Most
of these are 500 watt stations with
the exception of the Sacramento
station which is licensed for 5,000
watts. The 2 stations on the Ridge
Route are 50 watt stations used
for traffic control during winter
months. In addition the Patrol has
installed remote control facilities
on approximately 27 county and
municipally owned land stations in
locations where they provided a
satisfactory degree of coverage or
where our own stations could not

Various types of antennas used in the California Highway Patrol police system.

be installed due to present wartime
restrictions.

Our own stations operate on a
frequency of 1682 k¢ and those
owned by other governmental agen-
cies operate on frequencies from
1600 kc to 2490 kc. We also dperate
approximately 400 two-way patrol
cars throughout the state and 377
one-way motorcycles. Patrol cars
are equipped with frequency modu-
lated transmitters and operate on
3978 mc. They are equipped with
tunable receivers of the push-
button station selector type and
can thus be sent to any parf of the
state should an emergency arise.

Automatic repeaters

In nearly every one of the 58
counties of the state we have in-
stalled at least one high-frequency
39.78 mc station receiver in order
to provide for reception of these
mobile units, and in many of the
larger counties such as Los Angeles,
Riverside, San Bernardine, ete,
where more than one land station
is installed, there are several re-
ceiving locations providing for com-
munication with several different
land stations. An extensive system
of inter-land station monitcring is
also established and, in an emer-
gency, radio communications can
be dispatched almost anywhere in
California or the surrounding states.

In order to provide for greater
coverage from our mobile units we
have also installed 9 automatic
radio relay stations in various parts
of the state and six additional ones

are now being placed in operation.
When it is realized that the total
area of the State of California is
158,693 square miles and there are
some 117,760 miles of roads and
highways in the state, it is readily
appreciated that we were con-
fronted with an enormous task in
providing at least a fair degree of
coverage for the entire state.

It was apparent that it would be
necessary to place high frequency
receiving locations at some high
point in a given territory in order
to expect any great degree of cover-
age from our mobile units; this in
turn brought on the problem of
returning the audio output of these
receivers back to the dispatching
point, as it was found in some in-
stances that the best receiving
location was from 5 to 55 miles
from the squad office and telephone
lines were usually not available. 1t
was at this phase of our planning
that it was decided to utilize a
series of ultra-high frequency radio
relay or repeater stations for this
purpose. We were then confronted
with the problem of securing loca-
tions that were reasonably acces-
sible by road and where commercial
power lines were within close proxi-
mity. It was also necessary to give
consideration to the question of
year around service of equipment
and whether or not the location
would be snowed in during the
winter months.

At the commencement of this
program the writer was given

(Continued on page 210)

Left to right: High frequency coaxial receiving antenna atop

1,682 kc transmitter tower; receiving and transmitting antcnnas on one of the antomatic repeater stations; San Bernardino station wnich
functions for a number of services (sce text); installation ncar San Marcos Pass in Santa Barbara County
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ELECTRON

® Two quite new electron micro-
scopes and considerable revision of
a third appeared last month. Gen-
eral Electric and RCA are the spon-
sors. Two of the instruments, G-E's
and the smaller of the RCA models,
are of the console type, about the
size of an office desk and are in-
tended primarily for industrial uses.
These are styled “simplified” ver-
sions, less powerful and lacking
some of the adjustments found on
larger models intended for research

The new G-E instrument, intended for Industrial laboratories, is a sim-
plified unit housed in a console and provides

where maximum flexibility is re-
quired.

The G-E desk model is essentially
the same as the “war model”
brought out about a year ago, ex-
cept for the streamlined cansole.
The fluorescent screen of this mic-
roscope is capable of producing
images which can be magnified to
about 10,000 times the size of the
specimen.

The RCA console model type EMC
is somewhat similar in appearance

only . visual inspection

i d
-]

RCA’s type EMC electron microscope is a simplifiecd version of the

larger model in console form intended

primarily for

industrial usc

MICROSCOPES

and arrangement. There are two
magnification positions, 500 times
and 5,000 times in tne instrument
providing useful photographs which
can be enlarged up to several hun-
dred thousand diameters. Single
exposures on a 2x2 slide are made
or visual examination is accom-
plished on a vertical fluorescent
screen at eye level. Power con-
sumption is 1,000 watts at 115 volts

RCA’s Universal research model

(Continued on page 208)

Type EMU is the universal RCA model, shown open, and has
been considerably revised to simplify getting it into operation

e -




Revolving door with photoclectric control, in the American National Bank, Vincennes, Indiana

TUBES on the JOB

Fishing via Ultrasonies

It’'s hard to say whether it’s an
industrial or a maritime application
of electronic lore (or is it “lure”?),
but a new ultrasonic note was
struck on the sports page of the
“New York Times” of April 28, 1944.

Not even the ungentle art of tuna
fishing is going to escape the bene-
fits of war’s research and develop-
ment if A. Paul King, who is active
in New Jersey fishing circles, is
right. The electronic age will de-
scend upon sport fishing via ultra-
sonic detection, which will be used
to locate fish just as it now locates
our underwater enemies.

“Our tuna boats, manned with
expert fishermen, will join the at-
tack on game fish much in the same
manner that our fighters now en-
gage the enemy in battle at sea,”
says King. ‘“We shall probably
make agreements by inter-ship
radio on just which boats will strike
for the kill. But all this will be
ccnducted with the highest regard
for the principles of good sports-
manship and fair play,” he hastens
to add.

Mr. King thinks the deep-sea
boats will be equipped with elec-
tronic detection units which will
make it possible to determine the
size of the schools within a 100-
miile radius and will also tell the
direction of their travel. He said
that the Fish and Wildlife Service
is testing the ultrasonic device for
this purpose.

The contention is that to thou-
sands of ardent young fishermen
the use of electronic detection for
fun will be a holiday after they
learn it through the grim necessity
of war.

ELECTRONIC INDUSTRIES @ June, 1944

Arrangements are now being
made between the Office of the Co-
ordinator of Fisheries and the
Navy for a full-scale test of echo-
sounding devices on surface ves-
sels as a means of locating schools
of fish, in waters off California.

(Continned on page 200)

Phototubes Revolve Doors

The latest in photoelectric door-
openers is a system marketed by
the Revolving Door Divisionn of In-
ternational Steel Co., Evansville, In-
diana, covered by patents issued to
Thurloe Hagenbook.

Near the floor on the right-hand
side of each entrance to the door

)

l

Schematic of revolving door control system

infra-red light sources are installed.
The beams are directed to photo-
tubes mounted above the left-hand
side of the entrances so that a sig-
nal to operate the mechanism Iis
normally given only upon entermng.
The motor-drive mechanism in-
cludes a friction clutch designed to
slip to avoid injury to a person or
object, or to the mechanism itself,
in the event that the doors are
jammed. An overrunning clutch
is also provided to make it possible
to operate the doors manually if
desired or if the automatic mechan-
ism becomes inoperative for any
reason.

Operation of the control may be
visualized by referring to the circuit
diagram, in which all elements are
shown de-energized. With the cir-
cuits energized by the 115 volt ac
line, triodes T: and T. are conduc-
tive, maintaining relays C and D
energized. When either light beam
is interrupted, the corresponding
triode assumes cut-off bias, de-
energizing the relay in its plate cir-
cuit. One set of contacts closes,
energizing relay A to start the
motor which revolves the door. The
other set of contacts opens, placing
a plate potential on the thyratron,
T., and energizing relay B to hold
relay A for a period of time deter-
mined by the constants and adjust-
ment of the thyratron grid circuit,
actually 5 to 15 seconds, to allow
sufficient operation of the motor
for one person to pass through the
revolving door. If the person is fol-
lowed immediately by others, each
interruption of the light beam re-
news the positive charge on the
grid condenser to inaugurate a new
interval. No cumulative effect is
present, the last person in a long
line having only the normal time
interval in which to pass through
the door.

Machining Irreqular
Surfaces

A new automatic tracer mechan-
ism, with the Westinghouse Silver-
stat regulator as its operating
medium, has been applied success-
fully to Jjobs formerly requiring
tedious hand work, such as pro-
pellers, dies, and cams. In opera-
tion, a probe mounted in connection
with the Silverstat is used to follow
the contour of an accurate model—
either actual size or to scale. As
the probe is moved across the
model, it affects the position of the
Silverstat. Through an amplifier,
the cutting tool is moved corre-
spondingly with respect to the work.

The accuracy of the tracer mech-
anism is such that, with a well de-
signhed machine tool and an actual
size model, the contour of the model

(Continued on page 206)
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CALIFORNIA ELECTRONIC

COMPANY
& ADDRESS

*A. B. C. Products Co.
11952 Montana Ave.
W. Los Angeles

Advance Electric Co.
1260 W. Second St.
Los Angeles

Aero Electric Corp.
6916 Romaine St.
Los Angeles

*Air Associates, Radio
Div.

5827 W. Century Blvd.

Los Angeles

Airtronics Mig. Co.
5241 San Fernando Rd.
Los Angeles

*Altec Lansing Corp.
1680 North Vine St.
Hollywood

*American Microphone
Co.

1915 S. Western Ave.

Los Angeles

4336 San Fernando Rd.
Glendale

Audio Products Co.
2101 W. Olive St.
Burbank

Avia Products Co.
7266 Beverly Blvd.
Los Angeles

Aviola Radio Corp.
703 W. Ivy St.
Glendale

Applied Research Labs.

CHIEF
EXECUTIVES

Betty Wilson—P, GM

F. W. Falck—P
Fred W. Falk, Jr.—GM
F. Schaumburg—CPE

Babcock—P i
Campbell—VP

. E. Davidson—GM
H Townsend—CPE

H. L Crow—P

R. E. Acre—VP

E. P. Gertsch—GM

C. S. Knowlton—CPE

. B.
.

momm

Ralph Hemphill—P
Herman Harms—VP
Paul Ivey—GM, CPE |

G. L. Carrington—P
A. A. Ward and

]. B. Lansing—VP
A. A. Ward—GM
E. D. Zunker—CPE

F. A. Yarbrough—P

M. F. Hasler—O
R. W. Lindhurst—O
G. Cooper—GM
D. Moore—CPE

A. ]. Edgcomb—P

A. B. Norris—PT
L. E. Stanley—PT
G. B. Raymond—GM
F. G. Perry—CPE

John J. Ross—P
W. K. Jackson—VP
Paul Schmidt—CPE |

ENGINEERS

Arthur L. Wilson—CE

V. C. Huckabee—CE

R. H. Townsend—CE
F. M. Heidenry—OE

| 1. A. Rhoads—CE

S. Cutler—DE

| C. Hicks—OE

M. Eliason—OE
]. Lewchuk—OE

V. Elconin—CE, DE

| F. O. Temple—QE

]. K. Hilliard—CE
E. B. Harrison—DE
C. A. Campbell—-OE
A. K. Davis—OE

K. V. Martin—CE

| E. Schrotzberger—CE

F. Cheatham—DE

C. F. Booher—CE

R. P. Adams—CE
Wm. Bone—M, FM

TRADE NAME
& PRODUCTS

Lord shock mount
holders, cord sets,
| radio assemblies

ADVANCE—Relays

AERO—Cable connectors

Airport and aircraft trans-
mitters and receivers, ra-
dio ranges, amplifiers,ra-
dio beacons

AIRTRONIC—Electronic
heating units

ICONIC AND DUPLEX—
Speakers, horn systems,
public address, audio
ampliftiers, transformers

AMERICAN — Micro-
phones and accessories

A.R.L. DIETERT—Grating
spectrograph, arc recti-
fier unit, ac arc unit,
high-voltage spark unit,
multi-source unit, projec-
tion comparator, densi-
tometer, developing
equipment, calculating
board

Commercial sound
equipment

Aircraft radio equipment,
heavy duty resistors, in-
dicator lamps

AVIOLA—Communica-
tion equipment

| high-voltage spark

POSTWAR
PRODUCTS

Lord shock mount
holders, cord sets,
radio assemblies

Relays

Cable connectors

Airport and
aircraft radio

Electronic heating
units

Speakers,
transformers,
horn systems

Microphones

Grating spectro-
graph, arc rectifier
unit, ac arc unit,

unit, multi-source
unit, projection
comparator, densi-
tometer, develop-
ing equipment, cal-
culating board

Commercial sound
equipment

Electrical
appliances

Home radio receiv-
ers, aircraft radio
equipment, televi-
sion & automatic
record changers

*Member Western Electronic Manufacturers Association.

P-—President; VP—Vice President; GM—General Manager; CE—Chief Engineer;

Other Engineers;
Executive—Electronics;
Supt.;

PM-

M-—Manager; SP—Sales Production; EE—Executive Engineer; FE—Fieid Engineer.

132

CPE—Chief Purchasing Executive;
LE—Liaison Engineer, PT—Partners;, O—Owners; LBE—Laboratory Engineer; ATP—Ass’t to President; CPE-E—Chief Purchasing
CPE-A—Chief Purchasing Executive—Aircraft;

G.PT—General Partner;, SD—Sales Director; PE—Product Engineer;

DE-R—Design Enginegrs—Receivers;
-Production Manager;

SM—Sales Maqr.;

ELECTRONIC INDUSTRIES o

DE—Design Engineer;

DE-T—Transmitters

OE-

PL SU—PIlant

ME—Mechanical Engineer;
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INDUSTRY DIRECTORY

COMPANY
& ADDRESS

*Bendix Aviation Corp.
Pacific Div.

11600 Sherman Way
North Hollywood

Birtcher Corp.. The
5087 Huntington Dr. N.
L?s Angeles

Burnett Radio Lab.,
Wm. W. L.

4814 Idaho St.

San Diego

*Butte Electric Co.
124 Russ Ave.
San Francisco

Cannon Electric

Development Co.
3202 Humboldt St.
Los Angeles

*CinemaEngineering Co.
1508 W. Verdugo Rd.
Burbank

Clark Co., Robert H.

Beverly Hills

*Communications
Equipment Corp.
134 W. Colorado St.
Pasadena

Consolidated

Engineering Corp.
1255 E. Green St.
Pasadena

Ccok Research Labs.
950 Crane St.
Menlo Park

Cryco, Inc.
1516 Mission St.
South Pasadena

Cyclotron Specialties
Co.
Mcraga

9330 Santa Monica Blvd.

CHIEF
EXECUTIVES

Palmer Nicholls—GM
Mel M. Burns—AGM
R. L. Galbraith—CPE

C. ]. Birtcher—P

G. S. Thompson—VP
C. ]. Birtcher—GM
A. G. Babeaux—CPE

Wm. W. L. Burnett—P

R. R. Armstrong—PT
H. M. Armstrong—PT

James H. Cannon—P
R. ]. Cannon—VP, GM
Richard Rowen—CPE

A. C. Davis—O, DE
Paul Keeler—GM, CPE

Robert H. Clark—P
Don L. Lenzi—GM
John A. Stieber—CPE

S. W. Cunningham—P
R. Kimball—VP, GM
Fred'k Griggs—CPE

Herbert Hoover, Jr.—P
Philip S. Fogg—VP
W. E. Spicer—GM

R. W. Reid—CPE

Lawrence H. Cook—O

Walter N. Johnson—P
H. E. Blaiser—VP
Robt. W. Bethke—GM

D. R. Tibbetts—P, CE
L. S. Tibbetts—VP

l

ENGINEERS

Dave Brown—CE
Henry Winchel—DE
W. C. Trautman—DE

A. G. Babeaux—CE
Hal. C. Mettler—DE

W. W. L. Burnett—CE

R. W. Randolph—CE

Edw. ]. Nieting—CE
Paul Foote—ACE

H. Woodbury—CE

L. A. Smith—CE, DE

Harry C. Wilson—OE

Ralph Seiler—FE
Ebert Mattson—DE
Harvey Smith—OE

-

Hoskins—CE

E. E.
B. F. McNamee—DE

Leo W. Ruth—DE

Frank N. Wilcox—OE

John L. Annis—DE

TRADE NAME
& PRODUCTS

ALTAIR — Hydraulic air-
craft equipment units and
systems, radio transmit.
ters, receivers, and ac-
cessory equipment

| Relays and molded plas-

tic components

Radio frequency meters,
crystals and holders, rf
chokes, transmitters. re-
ceivers, temperature con-
trol ovens

Traffic counters. photo-

electric alarms

CA NN ON — Electrical
connectors, cable termi-
nals, solenoid s, limit
switches, signal systems

VARITEN, VARITAP—At-
tenuators, wire wound
resistors, potentiometers.
tap switches, meter-mul-

| tipliers

CLARK "CC"” — Adjust-
able hole and gasket cut-
ters, surface facers, coun-
terbores and flycuiters,
quartz orientation re-
placement table

Transmitters, receivers,
remote controls, power
supplies, amplifiers

Mass spectrometer, strain
& vibration measuring in-
struments, seismic instru-
ments

Navy., Ordnance. C.W.S.,
tools and precision parts

Quartz crystal holders

Geiger-Mueller counter,
impulse registers, Geiger
tubes

POSTWAR
PRODUCTS

Hydraulic aircraft
equipment units &
systems, radio
transmitters, re-
ceivers and acces-
sory equipment

Electromedical and
electrosurgical
equipment and al-
lied electronic de-
vices

Radio f{requency
meters, crystals &
holders. rf chokes,
transmitters, re-
ceivers, tempera-
ture control ovens

s

Traffic counters,
photo - electric
alarms

Electrical connec-
tors, cable termi-
nals, solenoids,
limit switches, sig-
nal systems

Attenuators, wire
wound  resistors,
potentiometers, tap
switches, meter-
multipliers

Tools

Transmitters, re-
ceivers, remote
controls, power
supplies, amplifiers

Mass spectrometer,
strain & vibration
measuring instru-
ments, seismic in-
struments

N avy., Ordnance,
C.W.S., tools and
precision parts

Geiger-Mueller
counter, impulse
registers, Geiger
tubes
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COMPANY
& ADDRESS

*Dallons Labs.

5066 Santa Monica Blvd.

Los Angeles

*Dalmo-Victor, Inc.
620 York St.
San Francisco

*Dine, F. E.
Trustee for

Higgins Industries, Inc.
2221 Warwick Ave.
Santa Monica
*Eitel-McCullough. Inc.
San Bruno

Electrical Facilities, Inc.
4224 Holden St.
Oakland

*Electrical Products
Corp.
1128 Venice Blvd.
Los Angeles & Oakland

Electron Equipment
Corp.

917 Meridian St.

South Pasadena

*Electronic Specialty Co.
3456 Glendale Blvd.
Los Angeles

Excel Transformer Co.
2809 38th Ave.
Oakland

Federal Radio & Tele-
vision Mig. Co.

700 E. Florence Ave.

Los Angeles

*Fisher Research
Laboratory

1961 University Ave.

Palo Alto

CHIEF
EXECUTIVES

Oscar Dallons—
PT, GM, CE

T. I. Moseley—P
Earl S. Douglass—VP
Harry E. Grant—CPE

ENGINEERS

l John Seiler—DE
Franz Dallons—OE

l Paul F. Byrne—CE

F. E. Dine—GM, CE
George ]. Steil—CPE

W. W. Eitel—P

]. A. McCullough—VP
G.F.Wunderlich—GM
E. F. Sanderson—CPE

| F. Berberich, Jr.—DE
Jim Henderson—OE

G. T. Howes—CE
H. B. Becker—LE

S. M. Gardner—P
Geo. M. Thomas—VP

Owen—P
Vaughn—VP
Rice—VP, CE
Manshardt—VP
Greenlund—GM
Baldwin—CPE

H. R.
W. .
L. A.
M. R.
G.C.
. E.
.B. Clark—P, CE, DE

Matthews—VP

D
D
H
Florence Klingel—CPE

David A. Marcus—M

]. Wasylina—P, CE

Geo. W. Berger—
P, CE

Gilbert 1. Berger—
VP

Claude 8. Andrews—
GM
L. V. Willat—CPE

Gerhard Fisher—O
Curt Fisher—GM
O. K. McCoy—CPE

! Harold Knapp—CE

| G. W. Thunen—CE
| E. O. Erickson—LbE

| Stuart K.Babcock—CE

]. Soderquist—CE
Ed. Amsler—DE

Gilbert A. Berger—
DE

TRADE NAME
& PRODUCTS

Precision crystals,
vacuum tubes

| Loudspe aking telephone

gsystem, Inter - communi-
cation telephone equip-
ment

Crystals, frequency me-
ters, radio transmitters
and receivers

| Precision crystals,

EIM A C — Transmitting |

tubes, vacuum condens-
ers and switches, recti-
fiers, vacuum tubes, dif-
fusion pumps

Precision measuring and
testing transformers,
power rectifiers

Electrical aircraft parts,
Midget relays, crystals

ELECO—R.P.M. controls,
rectifiers, battery charg-
ers, converters, inverters,
high-frequency changers,
induction heating units,
transformers

| pumps

RANGER—Aircraft radio |

receivers, transmitters,
interphones and related
equipment

Special audio
transformers

Broadcast and police

communications equip-
ment
Transmitters, receivers,

M-scopes, antennas, pow-
er supplies, leak detec-
tors

Transmitting tubes,

Aircraft radio re-

POSTWAR
PRODUCTS

electro-therapy
equipment

Inter-communica-
tion telephone
equipment

Radio transmitters
and receivers, re-
cording equipment

vacuum condens-
ers and switches,
rectifiers, vacuum
tubes, diffusion

Precision measur-
ing and testing
transformers, pow-
er rectifiers

Relays

R.P.M. controls, rec-
tifiers, battery
chargers, convert-
ers, inverters, high-
frequency chang-
ers, high-frequency
induction heating
units, electronic
transformers

ceivers, transmit-
ters, interphones
and related equip-
ment

Special audio

transformers
Communication
equipment
Transmitters, re-

ceivers, M-scopes,
antennas, power
supplies, leak

[ detectors
R — | — - = _ | = s _
Frazar & Hansen O. C. Hangsen—PT | (Export representatives) (Export
301 Clay Street \ E. W. Frazar—PT representatives)
San Francisco | Wm. Morgan—CPE
*Gardner Elec. Mig. Co. : S. M. Gardner—P, CE ‘ M. G. Freeman—DE GARDNER—Special Special
4227 Hollis St. | R. S. Wahlgren—VP Ed. Mazzola—OE transformers transformers
Oakland C. R. Fisher—CPE
D. G. Taylor— i
Sls.M, GM !
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COMPANY
& ADDRESS

General Controls Co.
801 Allen Ave.
Glendale

*Gilfillan Bros., Inc.
1815 Venice Blvd.
Los Angeles

*Girard-Hopkins
1000 40th Ave.
Oakland

Glenn-Roberts Co.
1009 Fruitvale Ave.
Oakland

Robert M. Hadley Co.
707 E. 61st St.
Los Angeles

Harvey Machine Co.,
Inc.

Electronics Div.

6200 Avalon Blvd.

Los Angeles

Harwood Co.., The

Div. of Los Angeles
Corp.

540 N. La Brea Ave.

Los Angeles

*Heintz & Kaufman, Ltd.
So. San Francisco

*Henry Mig. Co.
2213 Westwood Blvd.
West Los Angeles

‘Hewlett-Packard Co.
1395 Page Mill Rd.
Palo Alto

*Hoffman Radio Corp.
3430 So. Hill St.
Los Angeles

Hollywood Transformer
Co.
645 N. Martel. Hollywood

Howard Pacific Corp.
932 N. Western Ave.
Los Angeles

CHIEF
EXECUTIVES

W. A. Ray—P, CE
A. W. Ray—VP, GM
J. Fudge—CPE

S. W. Gilfillan—-P

]. G. Giltillan—VP

]. A. Brown—-S

I. B. Sparks—A, VP

J. H. Miles—E, VP

C. F. Wolcott—ATP
A. L. McDermott—

CPE, E

]. Forrest—CPE, A

A. R. Stack—PT
]J. C. Hopkins—PT

Geo. G. Glenn—
P, GM

James L. Vosburg—

]. C. Weaver—CPE

Robert M. Hadley—
O, VP, GM

Leo M. Harvey—P
Lawrence A. Harvey
Herbert Harvey—GM
E. Kretzman—CPE

E. C. Simmons—P
R. F. Ingold—VP
G.]. Levingston—

VP, GM
F. A. von Baum—CPE

Jack Kaufman—P
S. Dollar—-CH, BD
W. Noel Eldred—GM

Robt. E. Henry—PT
]. T. Henry—PT
]. Ewing Irwin—GM

David Packard—P
G. Zieber—GM, CPE

H. L. Hoffman—P GM
W. S. Harmon—

VP, CE
P. L. Fleming—CPE

Ed. O. Woodward—O

Jas. D. Corbett—CPE

T. W. Keller—P

L.E. O'Neil—VP, GM
D.L. Keller—S, T

E. V. Bialik—PA

R. Atterbury—PA

ENGINEERS

Don Lewis—DE
H. ]. Matteson—OE
L. C. Biggle—OE

H. G. Tasker—CE, DE
Wm. Lindsay—SP

C. L. Johnson—OE

]. Stokes—OE

Keith Mealey—OE
Glen Gerken—OE
George Edlen—OE
Wm. Hargens—OF
Albert Albrecht—OF

Chas. Lasswell—CE

D. C. Girard—CF

H. Howard Hill—CE

Wm. C. Aboussleman

—CP

John Novak-—DE

A. C. Pearson—CE
E. R. Griffin—DE
Jack Byrd—OE

W. C. Wagener—CE
Walter C. Elleby—CE

Brunton Bauer—CE
Chas. L. Watson—DF

Louis Katz—DE

F. Frankart—C]
. Briggs—PE

Ww.
C.A
M. Glatt—PE

TRADE NAME
& PRODUCTS

HYDRAMOTOR — TRIM-
THERM—Automatic elec-
tronic controls

GILFILLAN —Inter-phone
amplifiers, hydraulic
valves, hydraulic pumps,
strainer assemblies, wir-
ing assemblies

Oil and wax filled
capacitors

Welding equipment, re-
lays. fixed capacitors

HADLEY — Radio sheet
metal specialties, trans-
formers and chokes

HARMAC—HARCRAFT—

Radio transmitters and
receivers

Cable connectors

GAMMATRON—Trans-
mitting tubes

Quartz crystals

Laboratory and measur-
ing equipment, automat-
ic welding control
equipment, resistance
tuned audio oscillators.
audio signal generators,
vacuum tube voltmeter,
harmonic wave analyzer,
distortion analyzer, etc.

HOFFMAN — MITCHELL
— HUGHES — MISSION
BELL — Communication
equipment

HOLLYTRAN -— Audio
transformers and filters

Military radio
equipment, special
transformers

| ment

POSTWAR
PRODUCTS

Automatic
electronic
controls

Radios,
refrigerators,
television

Oil and wax
filled capacitors

Welding equip-
ment, relays,
tixed capacitors

Radio sheet metal
specialties, trans-
formers & chokes

Radio transmitters
and receivers

Cable connectors

Transmitting tubes

Radio products

Resistance - tuned
audio oscillators,
audio signal gen-

erators, vacuum
tube voltmeter, har-
monic wave an-
alyzer, distortion
analyzer, attenua-
tion & voltage-di-
viders. etc.

Radios, phono
combinations

Audio transformers
and filters

Home receivers,
test equipment,
amateur equip-
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COMPANY
& ADDRESS

*Industrial & Commer-
cial Electronics
Belmont

McLaughlin Rd.
San Jose

*Kaar Engineering Co.
619 Emerson St.
Palo Alto

Lake Mig. Co.
2323 Chestnut St.
Oakland

*Jennings Radio Mfqg. Co.

|

| B. C. Shermund—

CHIEF
EXECUTIVES

P,
C. V. Litton—VP
M. C. Keil--CPE

GM

ENGINEERS

D. G. Cliford—CE
| H. E. White—DE

]. E. Jennings—PT

F. W. Gillmeister—PT

J. M. Kaar—O, GM, CE
E. W. Mersereau, Jr.—
CPE

H. H. Edgar—0O, GM

]. Aletoo, Jr—~CPE, CE

Lenkurt Electric Co.
1138 Howard St.
San Francisco

L. G. Erickson—

, PT, CE. DE
K. E. Appert—PT, OFE"

F. I. DuFrane—PT

*Lewis Electronics
16 Lyndon St.
Los Gatos

*Littelfuse, Inc.
200 West Ong St.
El Monte

*LittonEngineering Labs.
Redwood City

*Marine Radio Service.
Inc.

330 Broad Ave.

Wilmington

McColpin-Christie
Corp.

4920 S. Figueroa St.

Los Angeles

Megard Corp.
1601 So. Burlington Ave.
Los Angeles

*Memovox, Inc.
9242 Beverly Blvd.
Beverly Hills

I.ee I Meyberg Co.,

70 ll]th St.
San Francisco
Miller Coil Co.

5917 So. Main St.

Los Angeles

M. Shaw—P, GM, CPE
Weldon G. Drew—VP

E.V. Sundt—P, CE
Ashford M. Wood—

VP, GM

W. I McKay—CPE

Charles V. Litton—

,CE

]. G. Copelin—GM
L. K. Bolender—CPE

Paul F. Wiser—P, DE
E. T. Wiser—VP

R. Lewis—GM

E. Smith—CPE

S.L
H. R. Jaenecke—PM
R.E

]. D. Funderberg—

.

Walter M. Fagm—P
Peter C. Bryce—VP

'l W. L. Hopkms—CPE

| A H. Meyer—P

E. E. Young—VP
W. J. Lancaster—SM

I H. Moulthrop—-—CPE

J. W. Miller—P

. Christie—P, DE
. Sanderson—CPE

N. C. Helwig—R, DE l
S. P. French—T, DE
Geo. Callander—QOE
Carl Schneider—OE
| Carl S. Chambre—OE |

{

| microphones,

TRADE NAME
& PRODUCTS

Transmitting tubes and
relays

Vacuum condensers and
tubes

POSTWAR
PRODUCTS

Transmitting tubes

Vacuum condens-
ers and tubes

KARR—Receivers, trans-
mitters, marine radiotele-
phones, quartz crystals,
variable
air condensers, vibrator
power supplies, mobile
antennas

Receivers, transmit-
ters, marine radio-
telephones, quartz
crystals, micro-
phones, variable
air condensers, vi-
brator power sup-
plies, mobile
antennas

VOYCALL — Intercom-
municating equipment,
amplifiers and paging
equipment, electric sig-
nal bells, lamp annunci-
ators, telephone relays.
special signaling devices

LENEKURT — Carrier tele-
phone and telegraph
equipment for wire lines
and radio

Garrett W. Lewis—CE
N. V. Bramley—DE
. Eldred Hodges—OE

Transmitting tubes, re-
pair and rebuilding,
transmitting tubes

l Charles V. Litton—CE

i —

| G. M. Urey—CE
l W. Elliott—OE

. C. E. Taylor—CE |

Geo P. Brubaker—CE
T. E. Graham—DE
P B. Ugrin—OE

Circuit protecting fuses.
signal lights

Glassworking lathes.
gealing machines. vacu-
um pumps, tube parts

SEAPHONE—Communi-
cations equipment

Intercommunicat-
ing equipment. am-
plifiers and paging
equipment, ele c-
tric signal bells,
lamp annunciators.
telephone relays,
special signaling
devices

Carrier telephone
& telegraph equip-
ment for wire lines
and radio

Transmitting tubes,
rebuilding tubes

Circuit protecting
fuses, signal lights

Relating to radio

and radar

Marine electronic
equipment

C&C—Battery chargers &
testors, rectifiers, indus-
trial boiler water ana-
lyzers

Communication equip-
ment, amplifiers, home
radio

MEMOVOX — MEMO
DISK—Recording equip-
ment

H D. King—CE
B. Barney—DE
A. Grenn—OE

Paul O’'Connor—CE

Commercial sound sys-
tems, crystal holders

RF coils

Battery chargers
and rectifiers

Communication
equipment, ampli-
fiers, home radio
Recording
equipment

Commercial sound
systems, crystal
holders

RF coils
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COMPANY
& ADDRESS

Wm. Miller Corp.
362 W. Colorado St.
Pasadena

CHIEF i

EXECUTIVES

Wm. W, Miller—P, CE
D. A. Kelly—VP

| Geo. W. Downs—VP

R. F. McKernan—CPE

*Monitor Piezo
Products Co.
815 Fremont Ave.
South Pasadena

H. E. Blasier—P, CE
Dwight H. Reay—VP
J. G. Rasmussen—VP
W. N. Johnson—PL, SU
A. G. Wallsworth—
CPE

National Technical Labs.
820 Mission St.
South Pasadena

Newcomb Audio
Products Co.

2815 S. Hill St.

Los Angeles

Pacific Clay Products
SteaPACtite Div.

206 W. Ave. 26

Los Angeles

*Pacific Radio
Crystal Co.

1035 Post St.
San Francisco

FRacific Sound
Equipment Co.

1534 Cahuenga Blvd.

Hollywood

*Packard Bell Co.
1115 S. Hope St.
Los Angeles

*Peerless Electrical

Products Co.
6320 McKinley Ave.
Los Angeles

Plastic Fabricators Co.
440 Sansome St.
San Francisco

Precision Specialties
210 No. Western Ave.
Los Angeles

*Remler Co., Ltd.
2101 19th at Bryant
San Francisco

| John E. Tippie—GM

Beckman—P

Mason—GM |

Polkinghorne—
CPE

Robert Newcomb—P

A. O.
C. A.
E. H.

Roy Lacy—P
Vincent Palmer—VP
R. M. DePrez—CPE

Gerald A. Stoi—PT
A. S. Matthews—PT

R. G. Metzner—P, CE
Andrew Charles—GM
Wm. L. Maas—CPE

H. A. Bell—GPT

J. M. Splain—SD

H. D. Thomas, Ir.—GM |
Frank A. Ware—CPE

John O. Aalberg—P
L. W. Howard—VP

E. P. Curtis—CPE

1. M. Montalto—P

]. Rabinowitz—PT, SD
L. H. Glaser—PT, GM |
G. I. Taylor—CPE

E. G. Danielson—

P, GM
Robt. C. Gray—VP
Geo. Coleman—CPE

ENGINEERS

Cary—CE

H. H.
R. E. Vaniman—DE

TRADE NAME
& PRODUCTS

{Galvanometers, oscillo-
graphs, strain gages, vi-
bration testing equip-
| ment

Quartz crystals

pH meters, Spectrophoto-
meters and Helipots

R. W. Huber—EE

R. E. G. Dewar—CE

A. B. Rotenberg—DE

C. B. Stegman—OE

A. R. Ellsworth—CE
R. W. Hill—PE

E. H. Veeke—PE

J. Goode—PE

E. M. Keillor—CE

Ray Davidson—OE

| Z. Goodman—CE

H. C. McLean—DE

H. E. Greene, Jr.—

CE, DE

H. L. Parker—OE, SE

l ROBOTROL — Commer-

cial sound systems

SteaPACtite — Coil
forms, choke coils, heater
cores, insulators, posts,
coaxial cable beads,
welding ferrules, lapping
plates, crystal holders,
tube bases

Quartz crystals

PORTELEC — Transcrip- ‘

tion players, combina-
tion P-A system & trans-
cription players

PACKARD—BELL—Radio
and test equipment

PEERLESS — Transform-
ers, radio and radar, sole-
noids & motor windings,
fluorescent ballasts

DURASHIELD — Plastic |

nameplates, panels, di-
rectional signs, aircraft
label plates, dial faces

Sockets and terminal
strips

REMLER — Battle an-
nouncer equipment, ma-

rine amplifiers, micro-
phones, signal cords,
plugs and connectors,

custom plastic molding
of electrical and elec-
tronic parts

| intercommunica-

| ing equipment

POSTWAR
PRODUCTS

Galvanometers, os-
cillographs, strain
gages, vibration
testing equipment

Quartz crystals

Spectrophoto-
meters and
Helipots

Commercial sound
systems

Coil forms, choke
coils, heater cores,
insulators, posts,
coaxial cable
beads.,welding fer-
rules, lapping
plates, crystal
holders. tube bases

Transcription play-

ers, combination
P-A system and
transcription
players

Radios—radio pho-
nographs and
phonocords

Transformers — ra-
dio & radar, sole-
noids and motor
windings, fluores-
cent ballasts

Plastic nameplates,

directional signs,
aircraftlabel plates,
dial faces

Home radios,
recorders

Radio broadcastre-
ceivers, electronic

tions, radar and
present merchant
and navy announc-
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COMPANY
& ADDRESS

I e e ——

*Rieber Inc., Frank
11916 W. Pico Blvd.
West Los Angeles

Robinette Co.. W. C.
802 Fair Oaks Ave.
South Pasadena

*Sargent Co.,, E. M.
212 Sth St.
Oakland

*Schott Co., Walter L.
9306 Santa Monica Blvd.
Beverly Hills

Searle Aero Industries
Orange

Selenium Corp. of
America

1719 W. Pico Blvd.

Los Angeles

Signal Electric
Supply Co.

234 9th Ave.

San Francisco

*Sound Equipment
Corp. of Calif.

6245 Lexington Ave.

Hollywood

*Speedex Mig. Co.
530 Gough St.
San Francisco

Stoddart Aircraft

Radio Co.
6630 Santa Monica Blvd.
Hollywood

*Thermador Electrical
Mig. Co.

5119 So. Riverside Dr.

Los Angeles

CHIEF
EXECUTIVES

Chas. Griffith—P, GM
Richard G. Leitner—

VP, CE, DE |

R. Stanley Clarke—VP
]J. Cherrett—CPE

W. C. Robinette—

P, O, CE, DE
V. A. Robertson—GM
C. F. Tinsman-—CPE

E. M. Sargent—P

Walter L. Schott—P
Arnold Schott—GM
P. D. Molen, Jr.—CPE

M. O. Searle—P, CE
G. M. Marco—VP
M. W. Kiphart—CPE

C. O. Rich—P
Eric Lidow—VP, CE
M. Burlin—GM

Ellwood Reich—CPE

N. P. Kafoury—P, GM

Norman S. Lawson—P
Wm. A. Lower—VP
Delmar Wright—GM
E. ]J. Kershner—CPE

Leslie Logan—P

R. R. Stoddart—P
Sam Timbrell—-GM

H. H. Fogwell—P

ENGINEERS

Wm. K. Rieber—OE
Frank Gilbert—OE

L. R. Pugh—OE

L. C. Ragment—CE

Frank Wilburn—CE

F. Harrington—OE
Fred Aves—OE

Mare¢ Holzman-—DE
Alfonze Quindry—OE

Philip Garmer—CE,DE

D. H. Jones—CE, DE
Joe E. Turner—OE
Lawrence Rector——OFE
Clarence Addis—OE

Paul J. Holmes—CE
C. L. Fleissner—OE
W. G. Hodson—OE
Nathan R. Silk—OE
Orrin Bowers—CE

H. Bolderson—CE

TRADE NAME
& PRODUCTS

CGS—Caltron, recorders
and reproducing equip-
ment, airplane instru-
ments, radio equipment,
meteorological instru-
ments, amplifiers, amme-
ters and voltmeters, fre-
quency meters, photo-
electric devices, public
address systems

MOTRON—Electronic de-
vices and controls,
relays

SARGENT—Communica-
tions equipment

WALSCO—Cord assem-
blies and component
parts, radio parts and
chemicals

AMERFLEX-—Searle indi-
cator light, conduit, air-
craft radio

SELCO, EMBY — Photo-
cells, instrument & relay
rectifiers, power rectifiers

Electrical-electro me-
chanical devices for
Armed Forces

Test equipment, aircraft
radio & interphones, con-
trol panels, interference
filters, radio frequency
coils, chokes and trans-
formers. custom built
portable radio, communi-
cation equipment, cus-
tom built phantom anten-
nas, audio amplifiers &
accessories, public ad-
dress systems., super-
sonic amplifiers & acces-
sories

SPEED X — Telegraph
keys and practice sets

Aircraft transmitters and
receivers, power
plies, remote control an-
tenna tuning units, dum-
my antenna type DA-J,
VHF transmitters, VHF

receivers, microvolter

Transformers, laboratory
equipment

| panels, interfer-

sup- |

POSTWAR
PRODUCTS

Recording and
reproducing
equipment

Electronic devices
and controls,
relays

Communicating
equipment

Cord assemblies &
component parts—
radio parts and
chemicals

Searle Indicator
Light, Amerilex
conduit, aircraft
radio

Photocells, instru-
ment & relay recti-
fiers, power
rectifiers

Electronic & signal
equipment, inter-
phones, induction
heating

Test equipment,
aircraft radio & in-
terphones, control

ence filters, radio
frequency coils,
chokes and trans-
formers, custom
built portable ra-
dio, communication
equipment, custom
built phantom an-
tennas, audio am-
plifiers and acces-
sories, public ad-
dress systems, su-
personic amplifiers
and accessories

Telegraph keys
and practice sets

Aircraft radio
and equipment

Transformers,
laboratory
equipment
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San Francisco

*T. W. T. Co. |
6127 So. Western St.
Los Angeles

Ungar, Inc., Harry A.
615 Ducommun St.
Los Angeles

“Universal Microphone

Centinela& Warren Lane
Inglewood

Vaidaphone Co.
1323 Venice Blvd.
Los Angeles

*Wellman Miq. Co.
7122 Melrose Ave.
Los Angeles

Western Electro-
Mechanical Co.

300 Broadway

Oakland

E. E. Olson—GM

Sidney Ungar—P, CE

James L. Fouch—P
Co. Cecil L. Sly—VP
LeRoy Hannan—PM
Karl Mautz—CPE

J. E. Vaida—O
A. M. Hyne—CPE

W. N. Wellman—GM

W. ]. Foster—P, GM
W. W. Scherer—
VP, CE

COMPANY CHIEF ENGINEERS TRADE NAME POSTWAR

& ADDRESS EXECUTIVES & PRODUCTS PRODUCTS
*Technical Radio Co. I C. F. Bine—P, CE | F. D. Wells—DE TECRAD — Transmitters. | Transmitters,
275 Ninth St. Geo. Weiss—VP, CPE | H. Warner—DF receivers, direction | receivers,

S. Konigsberg—OE
]. Suparich—OE

Receivers, transmitters,
amplifiers

L. A. Willyard—CE
H.S.Baumgarten—ME
Floyd Long—TE
Gerrald Kane—TE

K. Wennenwetch—CE | VAIDAPHONE — Electri-
cal connectors, voice
powered telephones

Paul Rowe—DE

H. Nesbit, Jr.—OFE

tions

finders

Space wound coils, o
coils, soldering pencils

UNIVERSAL — Micro-
phones, plugs, jacks,
switches, cord
assemblies

Carl Eliassen—CE | Crystal hardware,
solenoids, switches

| Electrical
equipment, transformers,
meters, special applica-

direction finders

Space wound coils,
rf coils, soldering
pencils

Microphones, elec-
tro-acoustical, elec-
tro-mechanical
components

Detector unit
headsets, plastics

Solenoids and
phonette music
boxes

Electrical instru-
ment equipment,
transformers, me-
ters, special appli-
cations

instrument

*Member Western Electronic Manufacturers Association.

P—President; VP—Vice President; GM-—General Manager; CE—Chief Engineer; CPE—Chief Purchasing Executive; DE—Design Engineer; OF—
Other Engineers; LE—Liaison Engineer; PT—Partners; O—Owners; LBE—Laboratory Engineer; ATP—Ass’t to President; CPE-E—Chief Purchasing
Executive-—Electronics; CPE-A—Chief Purchasing Executive—Aircraft; DE-R—Design Engineers-—Receivers; DE-T—Transmitters; PL SU-—Plant
Supt.; G.PT—General Partner; SD—Sales Director; PE—Product Engineer; PM—Production Manager; SM—Sales Mgr.; ME—Mechanical Engineer;
M—Manager; SP—Sales Production; EE—Executive Engineer.

DIRECTORY OF CALIFORNIA MANUFACTURERS’ REPRESENTATIVES
“

Following is a list of manufac-
turers’ representatives resident in
California and representing manu-
facturers both in that state and
throughout the rest of the United
States. Following each name is the
representative’s telephone number,
lccal to the city in which he head-
quarters:

Alameda
Watkins, E. J., 1531 Morton St., LA 2-6784

Hollywood
Fry & Roberts, 6406 .Sunset Blvd., GL-0115
Miller, Gerald B., 1051 North Havenhurst
Drive, GL-6932
Neely Enterprises. Norman B., 5334 Holly-
wood Blvd.,, HI-9133

Long Beach

Wallace, Don C., 4214 Country Club Drive,
Long Beach 4-3459

Los Angeles
Barbera Co., A. A., 417 South Hill St

VA-T121
Booth Co., Arthur E., 210 West 7th St

VA-5226
Bower, Fred B., 923 East Third St., MI-5906

ELECTRONIC INDUSTRIES @ June, 1944

Cohn Sales Co., S. H., 2533 South Hill St.,
PR-8836

Ealy, M. D. 1425 South Flower St., RI-912|

Ellis, R. G., 1005 North Crescent Heights
Blvd., HE-6119

Emmet Co., Frank A., 2837 West Pico Blvd.
RO-9111

Evans, Evan, 324 North San Pedro St
MU-7808

Farnham & Cunningham, 601 West Sth St.
MU-8995

Fox Associates, 1157 S. Hill St., RI-0383

Henry Co., Paul, 2037 South LaCienega
AS-4-2722

Hill Sales Co., J. T., 800 West 11th St.
PR-7503

Hitt Co., W. C., 1341 South Hope St.,
RI-912}

Hoppe & Co., W. A, 516 East 4th St
TU-3768

Hughes, Emmett N., Room 505, 1709 West
8th St., FE-8441

Jordan, E. J., 650 South Grand Ave., TR-7403

Joslyn Co. of California, S100 District Blvd.
JE-4251

Knight, Inc., W. Bert, 908 Venice Blvd.,
R1-6362

Lasure Co., Harry A, 2216 West 11th St.
DR-1263

Lippincott Co., Inc., 311 South Spring St.
MU-8186

Lombard Smith Co., 2032 Santa Fe Ave.
Ki-3297

Lynch, C. R, 210 West 7th St., VA-3805

Marshall Tool & Supply Co., 1224 South
Santa Fe Ave., TR-6456

Marshank Sales Co., 2022 West 11th St
DR-6842

Ncel, R. J., 2710 South Hill St., PR-3672

Perlmuth & Associates, 942 Maple
Ave., TR-7353
Pope, Jr., James C., 1425 S. Flower St.,

R1-9121

Porter, Don, 1440 South Robertson Blvd.,
BR-2-1473

Radio Products Sales Co., 238 West 15th
St., PR-2488

Rodman & Co.,, 1827 South Hope St.,
PR-1381

Rupp, Vern T., 1406 S. Grand Ave., PR-9516

Sanford Co., D. E., 1049 South Hill St.
PR-1481

See, C. C., 453 Powell St.

Sievers, Edward S., 417 South Hili St
MI1-3691

Sperry, Lewls E., 1406 South Grand Ave.
R1-0941

Stone Co., Carl A., 1406 South Grand Ave.
PR-2818

Tivy, George S., 1406 South Grand Ave.
RI-6191

Trade-Wind Motorfans, inc., 5725 South
Main St., AD-5217

Twomey Co., iInc, E. F., 725 Mateo St.
TR-9467

(Continued on page 208)
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SURVEY of WIDE READING

Electronie news in the world's press. Review of engineer-

ing, seientific and industrial journals, here and abroad

Dielectric Constants and Power
Factors at Centimeter
Wavelengths

C. R. Englund (Bell System Téchni-
cal Journal, January, 1944).

A resonance method has been de-
veloped to determine the power fac-
tor and the dielectric constant of
various dielectrics in the centimeter
wavelengths range. The underlying
theory is explained, method and ap-
paratus used described and results
tabulated.

Dielectric Constant of Ionized
Air in a Tube

Nurul Alam and S. R. Khastgir (In-
dian Journal of Physics, Calcutta,
August, 1943).

The effective dielectric constant
of ionized air in a discharge tube
has been measured for wavelengths
from about 80 cm to 1,500 cm. The
discharge tube was inserted between
two capacitor plates connected to
the input terminals of a pair of
Lecher wires. A conventional oscil-
lator was used to induce oscillations
in the system and a short-circuiting
bridge moved until resonance was
indicated by a detector, also coupled
to the input terminals of the wire
system. The resonance lengths for
discharge and no discharge condi-
tion of the tube are required to
compute the dielectric constant.

Three distinct minima in the
value for the dielectric constant at
175 ¢m, 310 cm and 370 cm were
established, as will be seen from
the diagram. The minima are
closely connected with resonant os-
cillations in these frequency ranges
which could be detected when the
oscillator was not working. Further,
layers of different electron density
were observed in the plasma, justi-
fying a theory which attributes a
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resonant frequency to an ionized
medium and gives a relation be-
tween this resonant frequency and
the electron density. The resonance
oscillations explain the unusual
minima in the curve of the dielec-
tric constant as a function of fre-
quency, so that all three experi-
mental phenomena are tied up by
the theory.

Ground and Cloud Scatter of
Electromagnetic Radiation

T. L. Eckersley, G. Millington and
W. Cox (Nature, London, March 18,
1944).

Experiments in the frequency
range of from 7 to 20 megacycles
have been carried out to investigate
whether the echo phenomena ob-
served are due to scattering by
clouds in the E layer or by the
ground. The shortest possible de-
lay time for both cases was calcu-
lated and comparison with the ex-
perimental results definitely showed
cloud scattering to be responsible.
However, it is not proved that
ground scattering does not exist
and, as the cloud scatter will di-
minish for higher frequencies, it is
thought possible that ground-scat-
ter will predominate at frequencies
greater than 30 megacycles.

An Automatice Vibration
Analyzer

F. G. Marble (Bell
Record, April, 1944),

The device is designed to measure
the power plant and airplane vibra-
tion characteristics in flight. Speed
in obtaining the data and in their
analysis to locate the source of the
trouble is of great importance.
For rapid evaluation of the data, it
is necessary to determine the am-
plitude of vibration at a frequency
equal to a number of selected mul-
tiples of engine rpm, when the en-
gine speed is continuously changed.
The device can be used with a re-
corder to draw curves of the ampli-
tude of vibration of selected mul-
tiples of engine rpm as a function
of engine speed, which is assumed
to range from 500 to 3,000 rpm. It
is desired to cover a frequency
range from 3.33 to 500 cycles per
second, but because of the difficulty

Laboratories

in separating very low frequencies,
the full accuracy of the analyzer is
not guaranteed below 5.5 cycles.

The nature of vibration at some
point on the engine or airplane is
indicated by the electrical output of
a pickup device attached at that
point. The output of the tachometer
is amplified and rectified and con-
trols the motion of the chart on
the recorder so that it takes a posi-
tion that represents the engine
speed. The oscillator and- its ac-
cessory equipment is designed and
adjustably controlled by the tach-
ometer output to have a frequency
of 92,000 + F, where F is equal
to the particular multiple of the
engine rpm to be measured. It
will be seen that the oscillator,
modulator, filter, demodulator com-
bination will pass only the fre-
quency F, provided the filter has a
narrow pass band around 92,000
cycles per second; the pass band of
the crystal filter used is 4 cycles
wide. The output of the amplifier
and rectifier controls the position of
the recording pen.

Expander Circuit

M. O. Felix (Wireless World, Lon-
don, March, 1944).

A volume expander to increase the
high .amplitudes (reduced before
transmission or recording) is sug-
gested. In the cathode follower cir-
cuit shown, the variable mu-tube is
connected in parallel with output
resistor R. and if its impedance—
the inverse of its mutual conduc-
ance—is negligibly small compared
to R: and R., the output voltage will
be proportional to the tube imped-
ance; this will be seen if only the
circuit components R,, R. and the
tube, considered as an impedance
in parallel to R., are studied. With
the type of tube used in the figure,

(Continued on page 202)
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PERCENT OF TUBLS 7ES7ED

”Rz'gbt On The Button’’

MUTUAL CONDYCTANCE
DISTRIBUTION CURVE —TRANSCONOUYCTANCE

Conscientious electronic  equipment
manufacturers avoid special selection of
tubes. When a battlefront tube replace-
ment is made, they want ‘‘on the button”
performance. They allow for possible addi-
tive effects of tolerances for other compo-
nents — and for the many minor differ-
ences of equipment assembly, wiring, and
adjustment. Also they realize it is imprac-
ticable to manufacture all electronic tubes
of a given type exactly alike. Yet they
demand and deserve close observance of
their tolerances for each tube charac-
teristic. (See A and C on the distribution
curve.) Hytron insists on still tighter fac-

tory specilications. (Compare A’ and C’)

Hytron goes still further. Based on past
experience — its own and others’ — when-
ever practicable a ‘‘bogie”, or desired
goal, for each characteristic is set. (Com-
pare B.) Controlled design and production
aim at producing the majority of tubes with
this preferred value, which is not necessar-
ily and arbitrarily midway between toler-
ances. It is rather the ideal for peak per-
formance —dictated by experience and at-
tainable if exact duplication were possible.

Specify Hytron for tighter specifications
—for ‘“‘bogie’’-controlled production —
for uniform performance.

BUY

o

ANOTHER
WAR BOND

i
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The 33888 Shield and the
33008 Socket

Another exclusive Millen Designed

for Application product is the No.
33888 shield for use with the 33008
octal socket. By its use, the elec-
trostatic isolation of the grid and
plate circuits of single-ended metal
tubes can be increased to secura

greater stability and gain.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

M

WHAT’S NEW

RCA Plastic Preheater

RCA Victor Division of the Radio Corp.
of America has put in production for June
deliveries an automatic electronic oven for
pre-heating plastic materials to ready them
for the molding process.

The new unit, model 2-B Electronic Power
Generator, is a compact, self-contained pack-
age item. Proportioned somewhat alomyg the
lines of a small electric refrigerator, the
cabinet is designed with a built-in, easy-to-
reach heating electrode assembly in a cham-.
ber at the top. A wire mesh lid is closed
over the heating chamber when in use,.in-
suring safety without shielding the work
material from view. The cover of tbe
heating chamber opens automatically and
shuts off the power at the expiration of a
pre-determined heating interval.

Timer, power controls and indicators are
mounted on a tilted control panel. Access
to tubes and components of the generator
equipment is provided by front and rear
doors equipped with power dlsconnect
switches and key locks to prevent entry
except by authorized maintenance personnel.

To pre-heat plastic preforms for molding,
the operator simply places the preform on
the bottom electrode, then closes the coun-
ter-balanced lid, automatically bringing the
retracting upper electrode into contact with
the work, and presses the starter button.
The top electrode mounting and operating
mechanism is designed to permit the elec-
trode to seat flat and exert uniform pres-
sure on any thickness of preform within
its operating range. At the end of the
heating cycle, the pre-set timer automatical-
ly opens the lid and shuts off the power.
The synchronous motor timer, adjusted by
means of a knob on the front panel, may
be set for time cycles from two seconds to
120 seconds.

The generator delivers up to 2000 watts
of power, or 6800 BTU per hour, into a
dielectrle load of average characteristics,
with an input of approximately 4.5 kw max-
imum and a line voltage of 200-240 volts,
50-60 cycle, single phase. Ultra-high oper-
ating frequency (approximately 27.4 mega-
cycles) insures rapid heating of a wide
variety of materials without danger of are-
over between plates. The unit {8 equipped
with two RCA B33A oscillator tubes, four
RCA 8008 rectifier tubes, and two RCA 2050
control tubes.

Automatic overload relays guard against
tube overloads, and an automatic time-delay

relay prevents damage which might other-
wise result from starting the unit without
an adequate filament warm-up. The unit
is completely shielded to minimize the pos-
sibility of radio interference. An automatic
filament voltage regulator, capable of han-
dling a line voltage range of 190 to 260
volts, supplies constant voltage to tube fila-
ments.

An additional ingenious feature consists
of two Infra-red lamps installed in the heat-
ing chamber, providing auxiliary radiant
heat to prevent cooling of the preform sur-
faces by the surrounding air. The entire
mechanism is cooled by filtered air from a
built-in blower system. Dual filters are
used in order to insure maximum cleanliness
of the cooling air,

Variable Inductor

This new VI.C inductor, developed by
United Transformer Co.. 150 Varick St.,
New York, has an adjustable inductance
variation of plus 90 to minus 60 per cent
from a mean value, It is thus suitable for

uge in oscillators, (a model with 30 per
cent tap for Hartley circuits is available)
tuned amplifiers, equalizers and filters. It
is housed in a die cast case, weighs approxi
mately 5 oz. and the inductance I8 varied
by means of an Allen wrench. There are
nineteen standard types, from .0085 to
33.0 henries,

Orientation Table

A new type of quartz orientation table
has been developed by the Robert H.
Clark Co., 9330 Santa Moniea Blvd.,
Beverly Hills, Calif., with which standard
X.ray readings may be duplicated accu-
rately. The table can be rotated 360 de-
grees and has a plainly visible scale and
pointer for indicating X-ray corrections,
Adjustments are provided which automati-
cally compensate for wear; spring-loaded
gears eliminate backlash. The table and
mechanism are cast bronze, chromium
plated. Simple micrometer cross adjust-
ments are provided for horizontal travel in
both directions and these together with the
10%-in. 360 degree primary rotation scale
make possible a simple and positive orien-
tation method.

(Continued on page 269)
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AIRBORNE ELECTRONIC EQUIPMENT UP SHARPLY
—Airborre electronic equipment production is rising
very steeply and as projected over the latter half of
1944 will be nearly double the requirements of last
year, but at the same time, the schedules for ground
radar and ground radio, fixed and mobile, as blue-
printed by the armed services will dip downward

sharply for the remainder of this year. The Signal
Corps’ requirements up to now have been the chief
indicator for the radio-electronic industry, but the
Navy’s increased scheduling of production is at present
above the Army and is expected to advance substan-
tially in the next few months.

NAVY REQUIREMENTS A CUSHION-—The Navy's re-
quirements are viewed definitely as a cushion to main-
tain the high level of radio-electronics production that
has been the fare of the industry for the past 18
months. Radio and electronic equipment requirements,
as revealed by the Army and Navy, as of March 1 con-
stitute 4 per cent of the total munitions needs of the
armed services.

PLAN TO REMEDY DISLOCATION-—Because of the
sharp shift to airborne equipment the WPB Radio and
Radar Division is endeavoring to cooperate with the
manufacturers and armed services to have the alir-
borne electronic producers on a voluntary basis and
as far as is feasible subcontract portions of their Army-
Navy orders to the plants which have been specializing
in ground radar and ground radio.

BEST USE OF FACILITIES—This subcontracting move
is 'aimed to.get the best possible maximum use of all
existing production facilities and to give the armed
services greater flexibility in the scheduling and ful-
fillment of their equipment orders. It likewise is aimed
to extend subcontracting both for end-products and
for components. It is felt that this plan will aid in
preventing dislocations of production by the ground
radar and ground radio manufacturers. It also will
bring to the forefront in the minds of the manage-
ment of the latter branch of the industry that recon-
version to civilian production is not “just around the
corner.”

STUDY RESEARCH TRENDS-—-The WPB Radio and
Radar Division Director who has achieved such a nota-
ble record in his government career in the coordina-
tion of military electronic production made an exten-
sive inspection of the research trends, the types and
quantities of products being manufactured in Russia
and the organization and facilities of the Soviet radio
and radar industry. The results of his observations
are most important for the American industry in its
planning for the immediate future of the next two
years.

SOVIET REQUIREMENTS —The two months’ study of
Soviet electronic equipment requirements, made by
Director Ray C. Ellls of the WPB Radio and Radar
Division, brought out the forecast that Russian re-
quirements for radio tubes and parts are expected to
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increase in 1944 and 1945. It was stressed that if these
Soviet requirements are to be met by the American
industry it is essential that Russian orders to the
American industry cover products currently being pro-
duced and not items becoming obsolete. Mr. Ellis vis-
ited representative radio and radar laboratories and
factories in Moscow and the Ural region and discussed
at numerous conferences with Soviet officials the gen-
eral production plans of the industry in the United
States so that the Soviet requirements could be syn-
chronized as much as possible with the manufacturing
program in America.

SURVEY OF TUBE STOCKS-—A most important study
to determine what can be released from Army and
Navy stocks of vacuum tubes, featured by a stock con-
trol survey of the Signal Corps’ inventory at the Phila-
delphia Signal Depot, has been launched. The Signal
Corps is planning a control of both its inventories and
future scheduling so as to secure tubes on the basis
of actual requirements and not on estimates.

ANALYSIS OF TUBE REQUIREMENTS-—The vacuum
tube industry, the WPB and the Office of Civilian Re-
quirements, in addition, are planning an analysis of
the complete and true tube requirements of the armed
services and civilian users. For the immediate present
there is to be no upturn in the production quotas of
civilian home receiver tubes. In regard to future sur-
plus tubes, released by the armed services, the tube
manufacturing industry has made a most important
recommendation that it should assume the responsi-
bility of testing and reconditioning such tubes befare
their sale to civilian users and services—this seems to
be an excellent pattern for all industry to follow in
the disposal of surpluses from the armed forces.

CHANGE IN DRAFT—Until the fortunes of war clearly
define the requirements of the armed services, the
radio-electronic industry can keep its key workers in
the age group from 26-30 until next December 1 and
the men from 30 to 38 will remain in essential civilian
war work untouched by induction indefinitely. It is
hoped that Selective Service can maintain this policy;
of course, General Hershey and his aides are in a most
difficult spot to forecast the Army-Navy manpower
needs. The armed forces cannot take any chances in
fighting such tough foes and, if the policies for the
draft have to be continuously changing—as witness the
situation which prevailed before the May issue of
ELECTRONIC INDUSTRIES went to press—it can only
be chalked up to another situation of “C’est 1a guerre.”

MISCELLANY—The WPB requires its advance written
permission before critical electronic components and
parts can be sold to jobbers and distributors for civil-
ian use; prime contractors and component manufac-
turers must heed carefully the early May warning of
Radio and Radar Division Assistant Director John S.
Timmons . . . FCC has launched comprehensive study
of use of radio communications by railroads, will take
two years to complete.
National Press Building ROLAND C. DAVIES
Washington, D. C. Washington Editor
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wherever a tube is used...

h)

R.F. sworr wave tHERAPY

Radio Diatvermy is used in therapeutic treatment
of bruises, sprains, dislecations, oarthritis, frae-
tures, respwatory and sinus diseases. Oscillator
type tubes generate the required high frequency.

THERE'S A JOB FOR

E GW sy GUARDIAN "‘°°“':.‘::'.:;:.'3::’.:'°'

The filaments of oscillator type tubes require a ""warm up’’ of 20 to 30
seconds which is usually provided by a time delay relay such as
Guardian's Type T-100. In this relay the time delay is adjustable
between 10 and 60 seconds and is accomplished by means of a re-
sistance wound bi-metal in series with a resistor. The contact capacity
of the T-100 is 1500 watts on 110 volt, 60 cycle, non-inductive AC.
The power consumption of coil and time delay during closing of the
thermostatic blade is approximately 10 VA; after closing, 5.5 VA,

T-110 Time Delay Relay (not laminated)

A similar relay giving almost the same performance but costing Send for Bulletin R-5
somewhat less is the Series T-110. This relay may be equipped with Consult Guardian whenever a tube is used=—
an extra set of open or closed contacts, if desired. In industrial control, however—R:lays by Guordian are NOT lim-

ited to tube applications but are used wher-
ever avtomatic control is desired for making,
breaking, er changing the characteristics of
electrical cirevits

GUARDIAN'\@}'ELECTRIC

1622-G w, WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR (MOUSTRY

both relays may be used in applications requiring the changing of cir-
cuits after a predetermined interval.
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ASSOCIATION NEWS

Municipal Signal Assn.
at Boston, in October

The 49th annual meeting of the
International Signal Association,
Inc., will be held at Hotel Statler,
Boston, Mass., October 2-3-4-5, 1944.
Theme of the meeting will be
“Today’s Work—Tomorrow’s Plans”
and outstanding authorities will
deliver papers on all phases of
municipal signaling work — fire
alarm, police telegraph, radio com-
munication (for both fire and
police depts.), traffic signals, ete.
There will also be open forums
participated in by members of the
association for discussion of vari-
ous divisions of the work. It is
expected that leading manufac-
turers in this field will have dis-
plays and demonstrations of equip-
ment.

All those interested in, or af-
fected by, municipal signaling
work, whether members of the
association or not, are cordially
invited to attend this annual con-
ference, by Irvin Shulsinger, sec-
retary, 8 E. 41st St., N. Y.

Chicago ““Electronic Hub”
—sez Pres. Ill. Mfrs. Assn.

Chicago’s postwar role as the
leading production center of elec-
tronic, radar and radio equipment
was forecast during an April state-
ment by J. C. McKeever, president
of the Illinois Manufacturers’ Asso-
ciation and head of The Gerlach-
Barklow Co. of Joliet, Ill.

“More than 100 plants, large and
small, are planning for big expan-
sion in this relatively new indus-
try,” he said. Growth of radio and
radio tube manufacturing in the
Windy City, McKeever observed,
has vastly exceeded the 1939 figure
of $70,000,000. He cited Western
Electric, the largest electronic
plant in Chicago with a. personnel
of 29,000, which had rolled up
estimated war sales for last year
amounting to $575,000,000.

Envisioning a tremendous post-
war market for home radio sets
alone, McKeever declared that, due
to the shortage of skilled service-
men, the rate at which radio sets
have been discarded and thrown
out of service has increased from
10 per cent a year to about 18 per
cent.

“That gives us a two-year back-
log of 25 to 30 per cent,” he com-
puted, “plus the normal 10 per
cent of the current year in which
production is resumed. That means
30 to 40 per cent, if production
were to be resumed this Spring.
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And there were an estimated 60,-
000,000 radios in service at the out-
break of the war.”

Conventions and
Meetings Ahead

Society for Measurement and Con-
trol (New York Section Meeting),
June 6, Newark, N. J.

Radio Manufacturers Association
(B. Geddes, 1317 F. Street, Wash-
ington, D. C.), 20th annual meet-
ing, June 6-7, Chicago, Ill.

Institute of Radio Engineers (330
West 42nd Street, New York City),
June 7, September 6, October 4,
New York.

Radio Club of America (11 West
42nd Street, New York City), June
8, New York.

American Society of Mechanical
Engineers (Ernest Hartford, 29
West 39th Street, New York),
Semi-Annual Meeting, June 19-
20, Pittsburgh.

American Physical Society (K. K.
Darrow, Columbia Unliversity,
New York City), June 23, 24,
Rochester, N. Y.

American Society for Testing Ma-
terials (260 S. Broad Street,
Philadelphia), June 26-30, New
York City.

American Institute of Electrical
Engineers (H. H. Henline, 29
West 39th Street, New York);
Summer Technical Meeting,
June 26-30, St. Louis, Mo.; Pa-
cific Coast Technical Meeting,
Aug. 29-Sept. 1, Los Angeles.

Electronic Parts and Equipment
Industry Conference ( Herb
Clough, Beldon Mfg. Co. Chica-
go), October 6-9, Edgewater
Beach Hotel, Chicago.

Electrochemical Society (Colin G.
Fink, Columbia University, New
York City), Fall Meeting, October
13-14, Hotel Statler, Buffalo, N. Y.

American Welding Society (G.
Sykes, 30 East 42nd Street, New
York City), October 16-19, Hotel
Cleveland, Cleveland, Ohio.

Speeds War News

Difficulties in transmitting war
news—ofttimes a plague to press
correspondents — have been over-
come on the Italian front by the
first American wholly-owned com-
mercial radio station on the con-
tinent of Europe. Reports reaching
offices of RCA Communications,
Inc., in New York, tell of a remark-
able feat in which engineers of the
company installed the station from
scratch In less than one month and
now are flashing on-the-spot news
accounts at a rate as high as 240
words a minute.

NEMA Electronic Section
Discusses Tubes, Charts,etc.

Reports by committee chairmen
of the National Electrical Manu-
facturers’ Association Electronics
Section occupied the meeting held
by the section at NEMA head-
quarters in New York April 13.
Henry J. Hoffman, sales manager
of Machlett Laboratories, Inc., Nor-
walk, Conn., chairman of the sec-
tion, presided.

Charles A. Rice, vice-president of
the United Electronics Co., Newark,
N. J., discussed the work of the
RMA-NEMA tube coordination com-
mittee, which is headed by O. H.
Caldwell, editor of “Electronic In-
dustries” as impartial chairman.

N. A. Woodford, electronic-tube
commercial manager of the North
American Philips Co., chairman of
the section’s business development
committee, presented a detailed
report on the activities of his
group, including industry-diagram
charts, which the NEMA Section
has proposed to prepare in co-
operation with the electronic
magazines.

D. Y. Smith, of the Radio Cor-
poration of America, reported on
a section prospectus.

Next meeting of the NEMA
Electronics Section will be held the
first week of June at the Sagamore
Hotel, Bolton Landing, N. Y.

Trade Meeting in
October

The Electronic Parts and Equip-
ment Industry Conference will be
held at the Edgewater Beach Hotel,
Chicago, October 6th to 9th inclu-
sive (instead of in June), and will
be attended by the Sales Managers
Club (Eastern Group), the Associa-
tion of Electronic Parts and kquip-
ment Manufacturers (Western
Group), the Representatives Club,
and the National Electronic Distrib-
utors Association and other parts
distributors. Herb Clough of Belden
Mfg. Co., has been elected chairman
of the conference, heading the con-
ference committee consisting of:
Robert P. Almy (Sylvania), Charles
Golenpaul (Aerovox), Harry Kalker
(Sprague), Roy S. Laird (Ohmite),
A. E. Schaar, (Talk-a-Phone), Jack
Berman (Shure Brothers), A. H.
Petersen (Amphenol), A. E. Akeroyd
(Raytheon), and Jesse Fishel (Fed-
eral Mfg. Co.).

The usual June date proved un-
feasible this year, due to the Presi-
dential Nomination Convention be-
ing held on June 17th In Chicago.
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Get flexible lighting

for each employee...each job...

with DAZOR Fled»| LAMPS

MORE PRODUCTION

Both machine and hand operations go
faster, more smoothly, with controlled
localized lighting. Dazor Flooting Lamps
help employees improve and maintain
efficiency.

HIGHER ACCURACY

Adequate lighting aids precision, re-
duces errors, conserves maferials by
cutting down spoilage. Dazor high
intensity illumination is just right for
inspection tasks.

GREATER SAFETY

-~
By lighting dark areas and danger points, A ~ k_ ~
eliminating reflected glare, reducing eye- F 2 4 I
strain and fatigue, Dazor Flooting Lamps s \ 2
help to check occidents at the source. hA‘ )

LOWER COSTS

Dazor Flooting Lamps deliver produc-
tive, economical light. Option of flvo-
rescent or incandescent lamps and
4 base types provides a correct fit

for each installation,

—— CHOICE OF 4 BASES —

Employees differ...and jobs differ...in their
lighting needs. That, in a nutshell, is the reason
for the Dazor Floating Lamp—the first lamp with
complete lighting flexibility at the point of work.
The operator’s finger-tip touch floats the Dazor
Lamp to the exact position desired, where it stays
put without fastening. An enclosed balancing
mechanism holds the lamp arm at the place
chosen... firmly. .. automatically.

At the left are typical advantages of Dazor illumi-
nation on machine tools, assembly lines, inspec-
tion benches and drafting boards. To gauge these
economies fully, get details from your experi-
enced and cooperative Dazor-appointed distribu-
tor. If you'd like this 16-page de- -
scriptive booklet, ask for Booklet V 3
“E”; we’ll send it promptly,

Dazor Manufacturing Co., 4463
Duncan Ave., St. Louis 10, Mo. e

Call your electrical wholesale suppller or write us
for the names of our distributors in your locality.

DAZOR Fledl] LAMPS

pisl

BENCH PEDESTAL
UNIVERSAL BPRACKET

FLUORESCENT and INCANDESCENT
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» TELEVISION TODAY"

News

Columbia Urges Immediate
Television Improvement

Documenting its decision to urge
and work for an early adoption of
better standards for postwar tele-
vision with an elaborately printed
report, Columbia Broadcasting Sys-
tem late in April drew together a
large gathering of representatives
of the press, technical experts and
station executives to set forth the
CBS position and policy. The report
makes plain that CBS believes tech-
nical advances have reached the
stage where greatly improved
standards for both black and white
and color television are possible
now and that a year’s intensive
study of the few remaining prob-
lems undertaken immediately and
pushed to fruition by the nation’s
laboratories would save fully five
years and bring a far better grade
of postwar television just that much
nearer.

But no matter what else is done,
it is believed that the 18 narrow
television channels now available
will never be adequate and that at
least twice this number, obtainable
by “moving upstairs” should be pro-
vided. When these things are done
CBS envisions “large pictures in

Developments in the Video

color or in black and white which
do not ‘go to pieces’; a broader
field of vision, more distant views
clearly seen; better close-ups with
a realistic showing of details, tex-
ture of clothing and of small let-
tering on packages, and finally a
television picture that can be
viewed with no more eye fatigue
than going to the movies.”

TBA stands pat

It is the considered opinion of the
Television Broadcasters Association.
however, according to a statement
from that body that “the present
standards, based on sound engi-
neering judgment, provide an excel-
lent basis for commercial television
in the postwar era.” The public
statement issued by CBS, it is
claimed by TBA “is contrary to the
carefully considered recommenda-
tions of engineers of the industry
comprising the television panel of
the Radio Technical FPlanning
Board. The CBS statement deals
in the realm of speculation and is
not based on experience or sound
technical principles. It is a reflec-
tion upon the competence and in-

(Continued on page 256

# Title registered U. S. Patent Office.

*

Field

How Many Televisors in
Use in East, Now?

To get up-to-date information on
the present operating status of the
television receivers now in the
hands of the public, NBC recently
made a survey during which 4,590
questionnaires, in letter form, were
mailed to the NBC television mail-

ing list. Of this group, 189 were
returned by the post office indi-
cating that the addressee had
moved.

From the 4,401 valid mailings,
1,412 returns—some 32.1 per cent—
were tabulated.

The first question asked was -
“What make of television receiver
do you own?” Reports on 1,434 re-
ceivers (22 returns reporting more
than one receiver), indicated:

Per cent
8710—RCA ............. . 60.7
149—DuMont ... ... 10.4
146—G-E ................ 10.2
84—Andrea ...... 5.9
21—Westinghouse ....... 14
157—Other Makes ........ 109

7—Don’t Know and No

Answer 05

100.0
(Continued on page 254)

RTPB PANEL SUGGESTS VHF TELEVISION

A preliminary layout of the VHF
portion of the spectrum that in-
volves television was tentatively re-
ported by Sub-committee of Com-
mittee 4 Panel 6 RTPB. This report
represents only preliminary studies,
and is illustrated by the allocation
diagram below, compared with the
presently assigned frequencies. In
certain locations, as for instance,

Philadelphia and New York, where
television signals from each area
might overlap, a division of the 26
bands between the two localities is
suggested. Each of the bands would
have a nominal width of 6 mc.

It is generally agreed among en-
gineers of industry that engineers
of television must be allocated fre-
quencies in the lower portion of

ALLOCATION

the VHF band if television is to be-
come immediately available to the
general public as a broadcast serv-
ice. The RTPB as a whole has not
yet made any formal recommenda-
tions with respect to television’s
place in the f{requency spectrum
however, because the work of the
television panel of the board has
not yet been completed.

Here telovision bands are in black; AM—indicates amateurs; A—alircraft; G—govermment services; S—special sorvices

PROPOSED
PLAN

T 1
e 50 275 300
PRESENT
ALLOCATIONS G
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ELECTRONIC INDUSTREES

Gooo wews For TELEVISION/

Sir.ce National Union established new produc-
tion records on cathode-ray tubes—the dream
of low-cost television for the average post-war
home has taken a long step toward fulfillment.

Consider the fact that National Union has suc-
ceeded in raising its cathode-ray tube pro-
duction to a volume many times greater than
the combined pre-war C-R tube output of
the entire industry! To achieve such a produc-
tioa miracle required, of course, completely
new techniques, new mechanical aids to opera-
tors, new quality control measures. But above
all, it required imagination and technical
capacity to cut loose from the long prevalent
conception that the manufacture of cathode-

® June, 1944

ray tubes was strictly a laboratory project.
N. U. engineers proved that these laboratory
techniques cowld be adapted to high speed
streamline mass producticn. And, it is signifi-
cant that N. U. C-R tubes have acquired at the
same time an internaticnzl quality reputation,
with special distinction for their superior
fluorescent screens.

In the post-war expansicn of television, as in
other applications of electronic tubes for home
and industry, National Union achievements in
engineering and production have set new hori-
zons. Remember to cound on National Union.

NATIONAL UNION RADIO CORPDRATION, NEWARK,N. J.
Factories: Newark and Maplewood, N. } ; Lansdale and Robesonia, Pa.




WILEY BOOKS in
COMMUNICATIONS — ELECTRONICS

Post-war plans in your field are being made now. Now is the time, [
then, to step up your knowledge. Be ready for new duties. Look

over the important titles listed below.

order from the coupon today.

FIELDS AND WAVES IN MODERN RADIO
By Simon Ramo and John R. Whinnery

503 Pages

Authoritative data on high-frequency circuits, skin effect, shielding problems,
problems of wave transmission and reflection, transmission lines and wave
guides, cavity resonators, and antennas and other radiating Systems—with a
rigorous account of the technique of applying field and wave theory to the

solution of modern radio problems.

HOW TO PASS RADIO LICENSE
EXAMINATIONS—Second Edition
By CHARLES E. DREW
320 Pages $3.00
Newly revised and brought up to date, this
well-known book, in question-and-answer
form, offers much helpful material to ama-
teur radio operators, radiotelephone and tele-
graph operators, whether interested in
broadcasting, marine, aeronautical, or any
other field of radio transmission and re-
ception.

° ° °

RADIO RECEIVER DESIGN—Part |
By K. R. STURLEY
435 Pages $4.50
Communications engineers will want to own
this book, which covers radio frequency am-
plification and detection. A detailed study,
stage by stage, beginning with the aerial
and going ns far as the detector.

° o °

TIME BASES—(Scanning Generators)
By 0. S. PUCKLE

204 Pages $2.75
Covers the subject from both the design and
the development points of view; assembles
more time bases circuits than have hereto-
fore been available in one volume.

PRINCIPLES OF RADIO-—Fourth Edition
By KEITH HENNEY

549 Pages $3.50
A cpmplele and authoritative presentation of
radio, in its fundamentals as well as its re-
cent developments. Partial list of contents
includes: Ohm's Law; Inductance; Capaci-
tance; Circuits; Coils; the Vacuum Tube
Amplifiers; Rectifiers; Oscillators; Television:
etc. Profusely illustrated.

° o °
COMMUNICATION CIRCUITS
—Second Edition

By L. A. WARE and H, R. REED

330 Pages $3.50
An expansion of an eminently successful book
to include new material on physical aspects
of wave guide transmission, impedance
matching, solution of circuits, and the theory
of rectangular and eylindrical wave guides.

JOHN WILEY & SONS, INC.

NAME
ADDRESS ........
CITY AND STATE .
EMPLOYED BY .

440 Fosrth Avenme, New York 16, N. Y.

Please send me on ten days’ approval the books I have checked in this ndvertisement
(or I am attaching to this coupon a separate list of the books desired). At the end of
that time, if I decide to keep the books, I will remit indicated price plus postage:
otherwise I will return the books postpaid.

Make your selection and

$5.00

HYPER AND ULTRA-
HIGH FREQUENCY ENGINEERING i
By ROBERT I. SARBACHER and
WILLIAM A. EDSON
644 Pages $5.50
A practical treatment of an important new
branch of communications engineering, re-
quiring no special advanced knowledge. Of
value to the heginner, as well as those hav-
ing some familiarity with the subject.

L ] [ [

GUIDE TO CATHODE RAY PATTERNS
By MERWYN BLY

30 Pages $1.50
Important for technicians and laboratory
workers. This book summarizes briefly by

means of sketches and captions the cathode-
ray Dpattern types encountered in the usual
course of laboratory and test bench work.

FUNDAMENTAL RADIO EXPERIMENTS
By ROBERT C. HIGGY
96 Pages $1.50
Thirty-two basic experiments In electricity,
elestronics and radio, with a full explanation
of the principles involved as well as labora-
tory procedure.

[ [ [

BASIC ELECTRICITY FOR

COMMUNICATIONS

By WILLIAM H. TIMBIE

603 Pages $3.50

A simple, clear presentation of the funda-

mentals of electricity and their application

in the problems of communications and ra-

dio. The first twelve chapters illustrate the

principles by simple application to communi-

cations appliances. The remainder of the book

covers the appliances and their operation.
° ° [}

SHORT-WAVE WIRELESS

—Fourth Edition

By A. W. LADNER and C. R. STONER

573 Pages $6.00

The latest facts and theory (as far as they

may be released now) on the many leading

American, English and European develop-

ments taking place in short-wave and ultra-

short-wave work.
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KLYSTRON
CHARACTERISTICS

(Continued from page 93)

for the TM (transverse magnetic)
modes where k is defined by:

Jy (k) =0
n=0,1,2,3,..
m=0,1,2,3,....

For the TE (transverse electric)
modes the resonant wavelength is
determined by Bessel function deri-
vatives, J'n (K')

| m't ok ?
ATV o) (2)
Jy (k') =0

n=0,1,2,3,....
m' = 1,2,3,...(n"f0)

Resonator characteristics

Shape and size obviously deter-
mine the resonant wavelength of a
cavity resonator. The losses in the
inner wall of the metal cavity and
the ratio of volume to surface area
determines Q, so that in general a
shape which provides an increased
ratio of the volume to the surface
area improves the Q of the cavity.
It is also true that the same shape
with larger dimensions and longer
resonant wavelength has a higher
value of Q. A sharp reentrant point
in a resonator may increase the
current concentration tremendously
and greatly reduce the Q.

The electron beam passing the
grids of a Klystron resonator also
influences Q. Since the space
charge between the resonator grids
depends on both current and velo-
city, both the beam current and
the acceleration voltage affect the
amount that Q is reduced by the
presence of an electron beam in a
resonator. Secondary electrons, if
present, may have a considerable
effect on the Q of a resonator.

Losses in a resonator are not only
introduced by the resistivity of the
conducting material of which it is
constructed, but may be introduced
by circuits coupled to the resonator
and by losses in the load and input
coupling loops. Losses in the con-
ducting material are not propor-
tional to the first power of the
resistivity of the conductor, since
rf resistance depends on the
depth of penetration of the current,
or the skin depth, as well as the
resistivity itself.

Actually, losses in a cavity res-
onator of nonmagnetic material are
proportional to the square root of
resistivity. A resonator of brass
with a resistivity four times that
of copper may have a Q one-half
as great if no other losses are

(Continued on page 154)
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ELKRART « INDIANA

As specialists for over sixteen years in the production of variable resistors, Chicago Telephone
Supply Company is now employing its knowledge and skill in manufacturing elecironic
materials for the military. When peace is restored, producrion will be devotad to meeting the
demands of the electronic industries for quality, master craftsmanship and unequalled service.

VARIABLE RESISTORS, PLUGS, JACKS, SWITCHES, TELEPHONE GENERATORS, RINGERS

BRANCH OFFICE REPRESENTATIVES IN CANADA 7
S. J. Hutchinson, Jr. R. W. Farris Frank A. Emmet Co C. C. Meredith & Co.
401 North Broad Street 2600 Grand Avenue 2837 West Pico Boulevard Streetsville, Ontario
Philadelphia 8, Pennsylvania Kansas City 8, Missour! Los Argeles 6, California
Phone: Walnut $369 Phone: Victory 3070

”lwuv‘acta/zm odéaa/zty Elecero Mechanical Coreponesnts Sticer896
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Microphonic Alarms - Telegraph Keys
Radios - Inter-Comm. Syste Meters

, AN <O - MEMOVOX
Metvorologlcal |‘Jqlllp .BENDIX AVIATION

_, (» _ “R<HEINTZ & KAUFMAN
Quarlz Cr.\ stals - 55 « BUTTE ELECTRIC & ME~

Handsets - Plugs
Telegraph Equipn

-« DALMO VICTOR C%
'KAAR ENG. CO
REMLER CO.LT

HOFFMAN RADIO CON
Steatite Pro( WALTER L. SCHO™Z=%

lubes- Switches  wariNg RaDIO SERVIRR, .

Recording Kquipna

: ] 3 JTEATITE DIV COAST POTTERY
Direction Finders: su  THERMADOR ELECTRICAL

IS byt o Ay <IRARD-HOPKINS €O
reophysical Equipment ™ g 1rec-1ansine

Fuses -Industrial Control Degyges

Reactors - Antennas - Recelvers
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Photoelectrie (Counters - Transmitters

arfoNENG. Land & Public Address Systems
AIR ASSOCIATES »
CINEMA ENGINEERINGO NN CCLOTS - Solenoids

PACIFIC RADIO CRYSTAL ¢. T
COMMUNICATIONS EQUIPMEN elephone ? qmp

tal Helders

EITEL-McCULLOUGh UI YS

) « HENRY MFG. (
PACKARD-BELL LOUd Sp( akers
JENNINGS RADIO, Micro
i 'RANK RIEBER. |

P-TWTCO-Elevs  Radio Parts
E. M. SARGENT €O

INEWCOMB AUDIO |  >g. |} esistors
f HEWLETT-PACKARD =
fISHER RESEARCH LAB +« ((ondensers
ELECTRONIC SPECIALTY C¢

phones

ALTY DIV. GARDNER ELECTRIC MF
USTRIAL-COMMERCIAL ELEcTRONL® R ectifiers
AMERICAN MICROPHONE

SOUND EQUIP.COR °* LdbOI‘at( ny Instruments

I.ITI'EI.FUSE "

INQUIRIES REGARDING MANUFACTURING FACILITIES MAY BE ADDRESSED TO ANY OF THE FOLLOWING OFFICES:

Headquarters San Francisco Council Los Angeles Council
Sec’y: A. H. Gudie Sec’y: Herb Becker Sec’y; Sol Smith

335 Rowan Bldg. BO1 San Mateo Avenue Suite 204, 2714 South Hill St.
458 South Spring St. San Bruno, California Los Angeles 7, California
Los Angeles 13, California  _
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E-Z CODE SYSTEM MARKS EACH AND EVERY WIRE QUICKLY
AND EASILY — FOR ASSEMBLIES, MAINTENANCE AND REPAIRS

SIMPLE »s A.B.C.

TuERE is an E-Z Code Wire Marker for
every circuit. The E-Z Code system
speeds production, saves man hours, re-
duces costs. Of flexible, durable, water-
proof material. Ready to apply —no
moistening necessary. In standard code
or “tailor made” in special symbols
and/or colors for specific requirements.

Used by the biggest names in the elec-
trical world. Send for samples and price
list, Give priority, MRO, war contract
aumber, End-Use and whether for as-
sembly or maintenance.

WESTERN LITHOGRAPH COMPANY

600 E. SECOND STREET + LOS ANGELES 54, CALIFORNIA
EASTERN SALES OFFICES,

Boyslde, LI, N.Y.-Chicago, lll. - Kansas City, Mo. - Marian, .

£72Coce WIRE MARKERS

QUICK — EASY

TO APPLY

AND READ

!

(Continued from page 150)
present. Losses In magnetic mate-
rials are usudlly much higher so
that the Q of resonators of mag-
netic material may be very much
lower than that indicated by the
resistivity itself.

The shunt impedance of a res-
onator is determined by a shape
factor, and for a given shape and
size, the shunt impedance is re-
duced by losses to the same degree
that the losses reduce Q. Since the
shunt impedance is an important
factor in determining the minimum
current required to sustain oscilla-
tions in a Klystron, its importance
in Klystron resonator design is
evident. Decreasing the shunt im-
pedance increases the starting cur-
rent (the minimum value of beam
current to sustain oscillations). The
beam impedance of the tube (ac-
celerating voltage divided by cathode
current) is proportional to the
shunt impedance of the cavities.

Reentrant shapes

Cavity resonators with reentrant
shapes are particularly useful for
velocity modulation tubes because
they ' furnish a strong uniform
electric field over a considerable
area and possess satisfactorily high
shunt impedance. A strong electric
field exists at the capacitance sec-
tion of the grids of the resonator.
In the 410R, tuning is accomplished

(Continued on page 158)

M- SCOPE GEOPHYSICAL EQUIPMENT

FOR STRUCTURAL MAPPING AND LOCATING OF ORE BODIES,
FAULTS, WATERTABLES, METAL OBJECTS, PIPES, CABLES AND LEAKS

WELL TESTING EQUIPMENT.

used by Utility and Oil Companies to measure
the conductivity of saline water and other liquids

in pumping or not pumping wells,
FREE Literature on request.

Mention in what type equipment you are interested. Specify '
your electronic needs. Our engineers will solve your problem.

‘THE M-SCOPE PIPE AND CABLE, METAL & MINERAL LOCATER

is used by the Armed Forces, Utility and Mining Companies.
The depth range is 20-250 feet depending on the model used.

Saue lime, money, headaches by wuiing FISHER M-SCOPE EQUIPMENT

FISHER RESEARCH LABORATORY

1961-63 UNIVERSITY AVE.
PALO ALTO, CALIF.
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DALMO DEVELOPS TWO NEW
CIRCUITS ... and paves the way to

better loudspeaking telephone systems

Two-way conversations at commercial voice
volume, without the use of talk-listen keys, is
provided by a loudspeaking telephone develop-
ment perfected, proved and ready for intercom-
munication. Dalmo commercial and industrial
systems ate available for installation right now,
on priorities.

Commetcially acceptable volume without
talk-listen keys has heretofore been impractical
in two-way circuits because of sound feedback
into the microphone, like this . . .

\
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//////// SINGLE SPEAKER
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N

The Dalmo circuit commercially eliminates
sound feedback by the use of two speakers and
a microphone, symmetrically located and con-
nected out of phase, like this . . .
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Pre-Heat Circuit. Dalmo eliminates the need of a
warm-up period by operation of tubes in a pre-heat cir-
cuit. Besides providing instant, full-volume communi-
cation, this pre-heat circuit assures virtually unlimited
length of service and eliminates moisture condensation.

ELECTRONIC INDUSTRIES ® June, 1944

The Dalmo Loudspeaking Telephone for

commercial and industrial installations

APPLICATIONS

Dalmo Hospital Systems provide for communica-
tion and patient’s observation; improve floor service
by saving nurse’s time.

Dalmo School Systems give efficient communication
berween principal and classrooms and between class-
rooms; eliminate breakage and pilferage of equipment
and reduce maintenance expense.

Commercial and Industrial Systems provide for
two-way conversations without the use of talk-listen
keys; sliminate repairs; reduce maintenance costs.

Apariment and Residential Systems provide per-
manent peak performance; reduce maintenance costs;
eliminate repairs; guarantee safety to tenants through
ready voice recognition.

EHMEWIcrnn.lﬁ.

MANUFACTURERS
620 YORK STREET, SAN FRANCISCO 10, CALIF,




Parts hy the
* /MILLION IN PLASTIC

PLUGS &
CONNECTORS
Signal Corps - Navy Specifications

Types: PL NAF

50-A 61 74 114 150
54 62 76 119 159
55 63 77 120 160 1136-1
56 64 104 124 291-A |

58 65 108 125 354 No.
59 67 109 127 212938-1
60 68 112 149

PLP PLQ | PLS
56 65 56 65 56 64
59 67 59 67 59 65
60 74 60 74 l 60 74
61 76 61 76 61 76
62 77 62 77 62 77
63 104 63 104 | 63 104
64 64

OTHER DESIGNS TO ORDER

Remler injection molding machine.
Other complete facilities to handle
every type of plastic molding.

REMLER PIONEERED custom molding in the West and
the electronic experience of this organization goes back to
1918 and ship wireless. Today Remler manufactures complete
sound transmitting systems, radio . . . plugs and connectors.
Complete facilities frequently permit quotations at lower
prices. ® Other manufacturers with war assignments beyond
their capacity are invited to entrust part of the work to
Remler. Phone or wire if we can be of assistance.

REMLER COMPANY, LTD. - 2101 Bryant St. - San Francisco, 10, Calif,

REMLER

SINCE 1918
-ﬁnnoancing & Communication Zgai/ament
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IIII“IHIII IS Preheaters

Speed Closing and
Curing by 310%

In molding these asbestos-filled phenolic-com:
pound welding rod holder tips, the maximum
of impact strength and heat resistance had to
be achieved —and yet on a commercially prac-
tical cost-basis. Attempts to preheat the pre-
forms by convection methods were tried, but
sufficient production could not be reached. AIR-
TRONICS engineers were then called in, and
tests quickly proved that two-thirds the time
required for closing the dies and curing could

Quobting Windman Brothers, West Coast molders specializing in difficult
molding jobs: "“The AIRTRONICS preheater will pay for itself within
six months, and in addition we are delivering a product of vastly higher
quality!’ Such user-acceptance as this is typical among those operating
AIRTRONICS heat generators, and the more difficult the molding job,
the more important to them are the advantages of AIRTRONICS
preheaters.

T SEND FOR YOUR COPY of new bulletin. Find out
n about AIRTRONICS dependability . . . about their self-
contained electrodes, safety devices, and simplified con-

trols . .. find out how your plant can increase produc-

- @ tion, rediuce unit costs and improve quality of moldings
L with this adranced equipment. Send for your copy today.

be eliminated through the use of Asrtronics pre-
heaters.

A saving of 11 minutes 10 seconds on closing
and curing time was achieved by AIRTRON-
ICS’ preheating. Higher impact strength and
heat resistance of the finished product resulted
from better plasticizing. A stronger bond was
obtained berween the six-ounce hollow steel
insert and the phenolic. And, six holder tips can
now be molded at one time from the one-pound
preforms.

Note the simplicity of AIRTRONICS' controls and the
convenient location of guarded electrodes.

AIRTRONICS manNUFACTURING COMPANY

CHICAGO NEW YORK LOS ANGELES
121 W. Wacker Drive 31-28 Queens Blvd. 5245 Wi San Fernando Rd.
Zone 1 tong Island City, Zone 1 Zone 26
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THERMADOR'S PRECISION EQUIPMENT

L% ////ﬂ(é’@/f/ﬂ/&/@/ﬂ Dt zelS

Tiwo of Thermadur's antomatic high speed lamination presses

The production of quality transformers is more than just
an assembly job; it is an intrcate manufacturing process
which requires modern precision ¢quipment. In this respect
Thermador’s position is unique. For Thermador has, within
its own plan, all the fucilities nceded for each operation in
the manufacture of transformers. Thermador can produce
in quantity, quahity transformers with exacting tolerances.
The combination of these factors 1s seldom available to a
transformer manufacturer,.

When it's quality you demand—quality in material, qual-
ity in manufacturing and quality in engineering in quantity
—discuss transforimers with Thermador,

THERMADOR TRANSFORMERS

e — S

!

ey, L
DEFEAT @ HEAT ;@E coLpD £3 HUMIDITY

 THERMADOR ELECTRICAL MANUFACTURING CO.
- 15').'1'9'- 'Sb'q_'h Riverside Drive o iosj_.‘Anjélés 22, California

(Continued from page 154)

by the variation of this capacitance
as the grid spacing is changed by
moving the flexible diaphragms.
The magnitude of the capacitance
is approximately inversely propor-
tional to the spacing. This
capacitance change is of principal
importance in tuning, since the
cavity volume change introduced by
the moving diaphragm produces
only a second order efTect.

Two factors affect the tuning
range of a Klystron using variable
grid spacing to control frequency.
The electrons must traverse the
electric field between the Klystron
grids in less than one-half cycle.
This transit time limitation governs
the minimum electron velocity and
maximum grid spacing which can
be used. The other limit to the
tuning range is imposed by the fact
that a Klystron fails to operate if
the grids are spaced too closely. An
additional practical limitation is in-
troduced by the fact that tuning
becomes too critical before the
failure to produce proper bunching
is effective. These factors limit the
practical tuning range to several
per cent of the average wave-
length. Considerably greater tuning
range is easily obtainable at re-
duced output.

Klystron electron beam

The electrons from the cathode of
the Klystron are given the neces-
sary forward velocity by a direct
voltage of a few hundred to several
thousand volts applied to the cavi-
ties and smoother grid. The average
beam current of the tube is not
altered by the action of rf fields
in the cavities. The beam current,
and thus the dc power input are a
function of only the direct ac-
celerating voltage.

The formation of the homogene-
ous stream of electrons into bunches
once each 360 degrees of the signal
frequency cycle is accomplished by
the action of the electric fields
which exist within the cavity
resonators parallel to the motion of
the electrons through the tube. The
basic requirement for bunching of
electrons into groups is that they
pass through the bunching fleld,
ie., between the buncher grids, in
not more than approximately the
time for one-half cycle of the
signal frequency.

In order to explain the action of
the Klystron, consider that it is be-
ing used as an amplifier and that a
voltage of the resonant frequency
of the cavity is injected into the
buncher by means of the antenna
seal and loop. This voltage may be
extremely small but because of the
Q of the cavity (1000 or more) an
intense electric fleld will exist be-
tween the buncher grids at
resonance.

This electric field will reverse its
direction each cycle. Thus the in-
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LECTRONIC MANUFACTURERS of the

West Coast are maintaining a front line

position in producing and delivering their
outstanding products to our fighting units
throughout the world.

Wartime precision-built electronic products, now
required by our fighting men, can also be de-
pended upon by peacetime manufacturers who
may require Jennings Transmitting Tubes and
Vacuum Capacitors in the products to be fab-
ricated.

We welcome inquiries from manufacturers and
engineers whose postwar products require Tubes
and Capacitors.

Watch Jennings for new developments in Elec-
tronic lines.

Write today for Catalog

JENNINGS RADIO MANUFACTURING COMPANY

SAN JOSE, CALIFORNIA

MEMBER WEST COAST ELECTRONIC INDUSTRIES

T S e e e I P e
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An Efficient, Light-as-a-Feather

Speedy, Precision Production

HANDLES WITH THE EASE OF A
FOUNTAIN PEN

Slim, tapered. heat-proof plas-

tic handle with non-tiring cork

grip — idea! for women opera-

tors. Overall length, 7-inches.

Weight, 3.6 oz.

HERE is the ideal soldering iron for
hard-to-reach work . .. overall weight
only 3.6 ounces . . . perfectly balanced

. ruggedly constructed ... with long-
life replaceable heating element. A

dependable, high quality instrument,
designed to cut production time and
production costs.

Used in the assembly and repair of

REPLACEABLE SOLDERING TIPS
FOR EXTRA ECONOMY AND
LONGER LIFE

Unscrews like a light bulb!

Replaceable elements, 50¢.

UNGAR SOLDERING
PENCILS
Now Saving Time,
Money and Effort for
o U.S. ARMY
AND NAVY
« RADIO
MANUFACTURERS
AND ENGINEERS
« INSTRUMENT
MANUFACTURERS
» AIR TRANSPORT
COMPANIES
« RADIO
MAINTENANCE MEN
p TELEPHONE
REPAIR MEN
« WIRING
CONTRACTORS

radio and Radar apparatus and delicate
aircraft instruments, the Ungar Solder-
ing Pencil affords ease of operation and
added economy — beats in 90-seconds,
draws only 17-watts. Originally de-
signed for smaller, intricate soldering
operations, it can also be used to great
adavantage for handling larger bulky
production problems.

The complete Ungar Soldering Pen-
cil, #207, in quantities, sells for $1.00
each. Extra #5306 heating elements are
50¢ each. Priority required on all
orders. Immediate delivery.

When long -life heating ele-
ment finally wears out, just un-
screw it and insert new tip.

Orders for UNGAR SOLDERING PENCILS
and replaceable Heating Elements are now
being filled. Direct your order to

HARRY A. UNGAR, Inc.

615 Ducommun St., Los Angeles 12, Calif

Harry A.Ungas: ine.

Soldering Instrument,
Designed for

MANUFACTURERS OF ELECTRICAL WAR PRODUCTS
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ner wall and grid nearest the
cathode will be positive with respect
to the grid just beyond for one-half
cycle and negative with respect to
the same grid for the next half
cycle. Electrons which pass through
this reversing electric fleld will be
(1) unchanged in velocity, (2) ac-
celerated, (3) or decelerated de-
pending upon the instant in the
cycle of the electric field that they
enter the buncher. This can be
shown by the diagrams of Fig. 5.

Fig. 5 (A) shows two cycles of the
electric field in the buncher. The
half cycles are labeled accelerating
and decelerating to indicate the ac-
tion on.the electrons during that
particular interval. Thus when the
electric field is operating against
the forward motion of the electrons
they will be decelerated and when
the far buncher grid is positive
with respect to the grid nearest
to the cathode the eléctrons will
be accelerated. In the following
analysis, the velocity change due
to the buncher is small compared
to average electron velocity.

As an example, consider the
electrons which enter the buncher
at some time t; which corresponds
to the instant when the buncher
electric field is maximum ‘“nega-
tive,” i.e., acting to decelerate the
electrons. These electrons will pass
through the buncher grids in less
than one-half cycle and will, there-
fore, leave at some time approxi-
mately ts. These electrons will be
decelerated during one-quarter cycle
and accelerated for one-guarter of
a cycle and their velocity on leaving
the buncher will be the same as the
velocity at which they entered the
chamber.

Electrons which entered the
buncher at some instant to before t,
will be decelerated for a greater
amount of time than they are ac-
celerated and will emerge from the
buncher at some time t;. This
group of electrons will have a final
velocity beyond the buncher less
than their initial velocity and will
thus tend to fall back and meet the
group which went through at
time t;.

Consider another group of elec-
trons wrhich entered the buncher at
time t. after t;. This group will be
decelerated for a short portion of
the first half cycle and accelerated
for a large portion of the second
half cycle and emerge from the
buncher at approximately ts. This
group which went in the buncher
after the group at t; will have a
velocity greater than their initial
value and thus catch up with those
that went through just before them.

It is seen that during the half
cycle that the buncher field is op-
posing the motion of the electrons,
bunching will take place since those
which. go in first will be slowed
down and those which go in later
will be accelerated. The electrons
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History of Communications Number Five of a Series

NIGHT COMMUNICATIONS ON THE HIGH SEAS

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

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

Many new types of Universal microphones shall be developed from the
experience obtained frcm the production of military units, for the private
MODEL T-30-5 citizens in the marine pleasure-craft in the days after Victory is ours.

AT MIESORICHS { Model T-30-8, illustrcted at left, is but one
of several military type microphones now avail-
able to priority users through local radio fobbers.

UNIVERSAL MICROPHONE COMPANY
INGLEWOOD, CALIFORNIA

FOBEIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO 1, CALIFORNIA - CANADIAN DiVISION: 560 KING STREET WEST, TORORTO 1, ONTARIO, CANADA
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vome the Leo / Meybery (o”

Putting a mertallic finger on most any item of elec-
tronic or electric supplies is no enigma to Robert the
Robot. He merely tunes in to the Leo J. Meyberg Co.
in San Francisco or Los Angeles.

And so should you.

We carry the lines of over two hundred nationally
known manufacturers, in both the electronic and
electric supply fields. Our customers throughout
California know where to turn for a 14 watt resistor
—or a complete commercial sound system, engi-
neered by experts. There's a very sizeable reason for
this: our stocks of electronic and electric supplies
are the largest in the West. And we try to be Johnny-
on-the-spot when it comes to filling orders.

That's why so many people say “Call Meyberg
First.”

LEO J. MEYBERG CO.

incorporated

70 Tenth St., SAN FRANCISCO, 3 2027 S. Figueroa St., LOS ANGELES, 7
TELEPHONE UN 1212 TELEPHONE PR 6011

MOST COMPREHENSIVE INDUSTRIAL ELECTRIC AND ELECTRONIC STOCKS IN THE WEST
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do not group together immediately
after the buncher but the change
in velocities becomes apparent dur-
ing the passage through the drift
space and the tube is operated in
such a manner that the slow elec-
trons, fast electrons, and those
which are unchanged in velocity
will all meet at approximately the
center of the catcher.

On the next half cycle, i.e,, when
the electric field in the buncher is
accelerating the electrons, a de-
bunching action will take place.
Those electrons which entered the
buncher at time t; when the field
is maximum accelerating, will
emerge with their velocity un-
changed. However, those electrons
which enter the buncher before ts,
for example ty, will be accelerated
for a considerable part of that half
cycle and decelerated for a fraction
of the following half cycle and
emerge from the buncher with an
increased velocity at approximately
t;. Electrons entering the buncher
after ts, as tg, will be accelerated
for a short part of the half cycle
and decelerated for a considerable
portion of the following half cycle
emerging with their velocities re-
duced at approximately to.

Velocity increased

It is thus seen that for electrons
which enter the buncher during the
time when the field is acting to ac-
celerate them, those which go in
first will have their velocity in-
creased and those which go in late
will have their velocity reduced. In
the drift space these electrons will
tend to separate since those that
went in first are going still faster
and those that went In late have
been slowed down. It is probable
that the accelerated electrons dur-
ing the de-bunching time will
catch up with the previously
bunched group and likewise the
slow electrons may fall back into
the oncoming bunched group. Dur-
ing this half cycle the electron
stream is thinned out and. there-
fore, the bunching of the electrons
takes place only once each cycle of
the signal frequency.

While the bunching action has
been described on the basis of the
electrons passing through the
buncher in approximately 1. cycle,
the transit time for actual tubes is
from a Y cycle to 1/16 or less. The
bunching action will then center
around some time t; instead of t..
As the transit time through the
grids becomes shorter with in-
creased accelerating voltage, groups
of electrons form around those
which pass through the buncher
later in the decelerating half cycle.

The amount of increase and .de-
crease in the average velocity of
the electrons by the action of the
buncher is small in comparison to
their average velocity. This s
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|
Here are 8 special purpose
Vacuum Tubes originated, developed
and quantity produced by Eimac
during the past few years

*The dest ;amméxew Eimac

ype m!mé;:rs which are descriptive o hc tube
charactetistics. For example {3-100G3 & first

digit 3 indicates triode, the figure 100 ind
plate dissipation, the letrer "G” indicates phvsnc y
type and the last digit 5 is a code indication of W /i

the mu of th2 rbe.

527
(3-300G+; 7

Follow the leaders ta

Get Your Copy of Electronic Telesis—

a 64 page discassion of the fundamentels of c¢lecaronics,
written in layr-an s language — fully illuscrazed. Yaurs
without obliga-ion.

EITEL-McCULLOUGH, INC., 882 San Mateo Avenue, San}hm Catifornia

Plants it o5 Son Bruno, Cchlcrnia/ and Salt Leke City, Utah
St '

sapart Agenss: FRAZAR & HANSEN » w1 Zlay Socet o San Francicn. Californsa, U. S A -
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WﬁW W is an extra you get when

you buy Cannon Connectors. It’s there. You can see it in
better finish, better fit, die castings, wherever possible, special
alloys for strength and lightness, fine machining.

You recognize it in easier assembly. You realize it in
longer satisfactory service.

What is it worth? What does it cost to trace a broken
circuit only to find the cause in a faulty plug? What is it
worth to know that motors, instruments and lights won't
fail because a plug goes wrong?

What's the price of a plane and the value of the lives of
its passengers and crew?

Jdeast =l

ﬁ NEW SOLENOID BULLETIN

> & ;7 New 24 page Solenoid Bulletin contains Cannon's

complete line of Direct Current Solenoids of 14
and 28 volts with a wide range in amperage and
pouads push and pull. Fully illustrated with draw-
ings, photos and ample data on response charac-
teristics, Request your free copy from Department
A-122, Cannon Electric Development Company,
3209 Humboldt Sureet, Los Angeles 31, Calif,

NON ELECTRIC

Cannon Electric Development Co.
Los Angeles 31, California

Canadian Factory and Engineering Office:

CAN

a

Cannon Electric Company, Ltd., Toronto, Canada

Representatives in principal cities Consult your locol telephone book

necessary to limit the required
buncher driving power.

Another diagram for showing the
bunching action is the so-called
Applegate diagram of Fig. 5 (B).
In this diagram the slope of the
lines indicate the velocity of the
electrons. The velocity is constant
up to the buncher and through the
action of the buncher the velocity is
modified as represented by the
changed slope of the lines. These
lines converge at a point shown
which is the center of the catcher
The distance along the horizontal
axis is time and the intersections of
the sloping lines repeat at intervals
which are the periods for a funda-
mental frequency. The vertical dis-
tance on the diagram represents the
distance between buncher and
catcher and the concentration of
sloping lines on any vertical inter-
cept shows the current density at
any point in the tube at any
instant.

The bunches of electrons which
form at the catcher excite that
resonant circuit and set up oscll-
lating electric and magnetic fields
inside. This is caused by the elec-
tron bunches, which are groups of
negative charges, that in their
periodic passage through the
catcher induce charges on the
walls of that cavity. The kinetic
energy of the moving electrons fis
transformed into magnetic and
electric field energy within the
cavity because the bunches of
electrons are slowed down during
their passage through the catcher.

One approximate explanation of
catcher action may be as follows:
The first bunch of electrons passing
through the catcher will cause a
large positive charge to appear on
the inside cavity wall and grid
nearest the cathode. Free electrons
in the cavity wall will be forced by
the proximity of the group of
electron charges around the inner
surface of the cavity toward the far
wall and grid. The first bunch will
induce a similar positive charge in
the far wall of the cavity as it ap-
proaches, but the original shock
excitation starts the field in the
cavity. The electric field produced
in the cavity acts to decelerate the
oncoming bunches since they are
approaching the far wall which is
negative. The electron bunches are
slowed down and their loss of
kinetic energy is translated into the
fields within the cavity.

Once the oscillating field is
started within the catcher, succeed-
ing bunches of electrons will each
be slowed down by that field and
thereby deliver their quota of en-
ergy. The catcher field must lag the
buncher field by 90 degrees in time
phase. That is, the catcher field
must be starting its “decelerating”
half cycle when the buncher field
reaches the peak of its decelerating
half cycle. The electron bunches
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Keep in constant contact with

#3 KAAR RADIOTELEPHONES

KAAR PTS-22X TRANSMITTER

22 WATTS—30-40 MC

The Kaar PTS-22X transmitter provides relia-
ble and efficient high-frequency communication
from military, civil and commercial mobile
units. It has a rated output of 22 watts.

The standby current is zero, as instant heat-
ing tubes are used, lowering the demands on
the battery of the vehicle. Transmission is com-
pletely controlled by a*push-to-talk” button on
the microphone. This button lights the tubes,
starts the dynamotor power supply, silences
the receiver, and switches the antenna to the
transmitter—all in a fraction of a second!

KAAR PRS-9X RECEIVER
10 TUBES—30-40 MC

A remote control box, mounted on the dash
of the vehicle, controls the receiver located in
the trunk compartment. The box contains a
combined on—off switch and volume control, a
red jewel light to indicate when the receiver is
on, and an off switch for the no-signal squelch
circuit.

The no-signal squelch circuit automatically
silences the receiver except when calls are actu-

ELECTRONIC INDUSTRIES o June, 1944

ally being received. In addition, an automatic
noise silencer circuit makes difficult reception
understandable by reducing electrical and
ignition interference.

For swift checking and servicing, both the
transmitter and receiver may be removed from
the vehicle by releasing four luggage-type
catches. The dust covers are likewise removed
by releasing two catches.

For transmission in the 1600-2900 K C range inquire

about Kaar PTL-22X transmitter and 11X receiver.
Other ranges available on special order.

—— FAARNC—

ENGINEERING

3
—co. A—

KAAR

ENGINEERING CO.
PALO ALTO, CALIFORNIA

Export Agents: FRAZAR & HANSEN
3071 CLAY ST., SAN FRANCISCO 11, CALIF,, U.S. A.




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 on request.

SEND FOR BULLETINS

LANSING CORP.

1210 TAFT BLDG., HOLLYWOOD 28, CALIF.
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enter the catcher at the beginning

| of the deceleration half cycle. This

point is important in calculating
the total phase shift through the
tube.

As an amplifier the signal voltage
to be amplified is injected into the
buncher by means of the antenna
seal, and the output is taken from
the catcher cavity.

The affect of variation in buncher
rf voltage can be shown by figure 6.
The bunching parameter X s
given by,

vl
X = nN E; (3)

where N is the number of cycles
which occur during transit between
buncher and catcher; V; is peak
rf voltage across buncher grids;
and E. is acceleration voltage of
the beam (direct voltage on cavities)

N =Tf (4)

where T is transit time (sec.) from
buncher to catcher and f is buncher
frequency in cycles.

Fig. 6 gives the catcher current
in arbitrary units in terms of the
bunching parameter, X. The curve
(a Bessel function of first order and
kind) shows maximum catcher cur-
rent for X 184. Increased
buncher rf voltage will reduce the
catcher current to zero. A further

(Continued on page 170)

Specialists

in the

Manufacture
of
SOLENOIDS, SWITCHES,
CRYSTAL HOLDERS

and

HARDW ARE
* % *

WELLMAN
MANUFACTURING CO.
7122 MELROSE AVE.
LOS ANGELES 46, CALIF.

CARRIER SYSTEMS

Multi-Channel Carrier
Telephone and Telegraph
FOR APPLICATION TO

RADIO
OR
WIRE LINES

When Used With Suitable
Radio Link or Telephone Line

Provides

or

1 to 4 additional telephone circuits

42LR-D TERMINAL

1 to 40 additional telegraph circuits

LENKURT ELECTRIC CO.

1138 HOWARD STREET, SAN FRANCISCO 3, CALIF,, U. S. A.

EXPORT AGENTS FRAZAR & HANSEN SAN FRANCISCO
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Having a front well designed /s important but

it is what goes behind the panel that really counts.

In Techrad products the greatest artistry is in the

technical engineering behind the panel. This is true

of the product as a whole and it is true
of each individual component. A case in
point is the LRR-4 low radiation réceiver
pictured above together with one of its
components. .. a Techrad designed turret
-oil. This receiver is F.C.C. approved for
low radiation. The excellence of design

TECHRAD

il
S|

£

Va0

5 it

BEHIND THE PANEL...
...SOUND ENGINEERING

LRR-4

and construction is clearly visible here. These thor-

oughly shielded, low-loss coil sections are one of the

ourstanding contributions to the performance of the

receiver. They are typical of the kind of thorough

)

|

engineering every Techrad product gets.

Years of experience have taught Techrad
engineers the value of such close attention
to even the smallest detail. This is one
of the many reasons why you can have con
fidence in the name Techrad ... Remember,
master engineering takes nothing for granted

Technical Radio Company

Over ten years of continuous experience

275 Ninth Street * San Francisco 3, California

[1TF)
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CENTER

OF EVERY BATTLE FRONT

TO WIN battles today, there has got to be con-
stant clear radio communication between the
Command and all fighting units. Every Head-
quarters has one or more big mobile Signal Corps
Communication Sets, marvels of unfailing efh-
ciency, to receive radioed field reports and beam
out orders and so insure correlation of effort.
Vital components of these “"nerve centers™ are
Advance Type 400 Relays . . . thousands of them
in active action on all Allied fronts.

ADVANCE TRANSMITTER RELAY TYPE 400

THIS new relay, incorporating many improvements, is
ideal for transmitting purposes where high radio fre-
quency is being used, It is constructed to provide the
same quiet, dependable operation on alternating cur-
rent, free from all “"hum’ and “'chattering " that is
normally expected only on direct current. Assembly
methods and skillful adjustments eliminate any neces-
sity for changing the tension on either the armature
spring or moving contact leaves, both of which are set
to provide perfect “balance” and complete wiping of
the stationary contacts. For further data, write for
Bulletin: Advance Transmitter Relay T)pe 400.
Other Advance Relays are made for general circuit
control applications. Orders, on proper priority, are
given prompt attention, and deliveries are on schedule.
Having what it takes for War, Advance Relays may
well be what you will want in Peace!

ADVANCE ELECTRIC COMPANY

1260-1262 West Second Street * Los Angeles 26, California

PRECISTON

® Total Impregnation

® Precision-Machined

® Stone-Lapped Contacts

® Single Full-Reamed Bearing
® Ground Shafits

® Quiet Operation Assured

Cinema Engineering Co.

1508 West Verdugo Ave., Burbank, Calif.

480 Lexington Ave.

ELECTRONIC
ENGINEERING
SERVICES

Including Fully Equipped Modern Vacuum

Tube Plant, Complete with Engineering,
Operating and Administrative Staff.
Now in Production Manufacturing
Under Prime and Sub-Contracts
for U. S. Government

We are seeking a post-war connection with

parent organization wishing to control
its transmitting tube components

A 4

ldeally located in non-competitive
labor area in Central California.

Write BOX E-33, ELECTRONIC INDUSTRIES
New York 17, N. Y.

—

l
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—for the 5thWar Loan drive during June
and July. The need for the 5th War Loan
is immediate, crucial. For impending
events may make the 5th the supreme
financial effort of the war.

The U. S. Treasury has set the overall goal
at $16,000,000,000 — $6,000,000,000
from individuals alone. This is the big-
gest sum ever asked of the American
people—and it must be raised.

That's why the U. S. Treasury asks Man-
agement and Labor to sit down together
and organize—NOW!

For organization—good organization—
has been responsible for the excellent
showing of the payroll market. And its
most important single superiority has
been personal solicitation—desk to desk,

and

LABOR

bench to bench, machine to machine
personal solicitation. 71% of all persons
on payroll deductions were solicited for

the 4th War Loan.

Now, to personal solicitation, add the
sales incentive of a definitely established
plant quota. Build your campaign around
a quota plan. Set up departmental goals.
Stress percentage of participation fig-
ures. Stimulate group enthusiasm.

In planning your quota campaign, work
in close cooperation with the Chairman
of your War Finance Committee. Every-
thing is set to make the 5th War Loan
drive a huge success—with your help!

(Note: You've read this message. If it
doesn't apply to you please see that it
reaches the one person who can put it
in act:on!)

A\ \

MANAGEMENT

be ve ac
t quotes 2T Phye) purche®® ¥ guring the &X
1. Plant 4 ot ma{unw v Juctions made ot . B the
cash (n¢ Gavings de 7d the p\ant g ard ra\sm% It
P (; credited oW ed nmg“ Outright b9,
n

es are €% e

1.000 Employee®

$100 000 Cash Quota

The Treasury Department acknowleds:s with
elpreciation the publication of this mesiay: by

ELECTRONIC INDUSTRIES

* % Thisisan oficial U.S. Treasury advertisement—prepared under the auspices of Treasury Depariment and War Adverticing Council * &
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'ed we're busy now, as one of the
leaders of the West Coast field, in
producing and supplying......
Radio transmitters
Radio receivers
Specialized testing equipment
And sub-contracting on ‘
ELECTRONIC EQUIPMENT
for our fighting forces around the
globe. But in war or in peace.....
when it comes to research..... design
and manufacture of finer radio
equipment look to.....

OWARD PACIFIC

CORPORATION

932 No. WESTERN AVE., LOS ANGELES 27, CALIF.

Unusual Opportunity
with Permanent Future
for Top-Flite Engineer
Chanece for Advancement
Electronic design experience and mechanical design ability; fascinating
war item with even larger postwar application

Advise experience, draft and family status, salary required

Box T-51

ELECTRONIC INDUSTRIES
480 Lexington Ave. New York 17, N. Y.
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(Lontinuea from page 1066)

increase will produce a second peak
of lesser amplitude.

Excessive buncher voltage pro-
duces “over bunching.” This is
characterized by a double peak of
catcher current as the buncher is
tuned through resonance. At
resonance the catcher current will
be low when over bunching occurs.
Over-bunching causes reduced out-
put and increases rf driving power
requirements.

The multiple cavity Klystron will
also serve as an efficient frequency
multiplier. The pulse nature of the
catcher excitation produces good
outputs up to the 10th harmonic.
The optimum bunching parameter
X' for frequency multiplier action is

xv:nyih (5)
M Ep

where Na is number of cycles during
transit time from buncher to
catcher calculated for the catcher
frequency. M is frequency multi-
plication factor, V; and E, are as
in (4)

For M 3, X' should be 1.4 and
for M 10, X' should be 12. In
practical tubes, the bunching volt-
age V; must be increased approxi-
mately by the frequency multi-
plication factor to give optimum
bunching parameter. The Klystron
is theoretically about 50 per cent
efficient, operating at 10th harmonic
as compared to operation on funda-
mental; however, this efficiency is
not obtained in practical tubes.

Klystron oscillators

When the Klystron of Fig. 1 is
operated as a feedback oscillator,
a short coaxial cable is connected
from catcher to buncher. This cable
is shown connected to the tube in
Fig. 2. The oscillation s started by
random impulses and fly-wheel ac-
tlon of the resonant cavities.

In any feedback oscillator the
total phase shift around the circuit
must be 2nr radians. Where n may
be any integer but zero. Zero Is
excluded because of time required
for bunching in the drift space.

In the Klystron, three phase shift
factors are present. The largest
phase shift is that due to the
transit time in the drift space. In
Fig. 7A a basic diagram is shown,
and s is the distance from center of
buncher to center of catcher. Fig
7B is an equivalent circuit using a
pentode amplifier tube. As in a
Klystron, only electron stream
coupling exists from input to out-
put. The dimension, s, is approxi-
mately 254 cm. in the 410R. The
transit time in this space for sim-
ple bunching is

S

- (6)
where s is bunching distance in c¢m,
and v. is average velocity of the
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OUR SIGHT o +yoree Adite

Today, behind closed doors, I. C. E. strives for perfection in the rush schedules

of war. . .tomorrow, when the fruits of our labors have helped to win the peace,
you can look to the precision engineering skill of I. C. E. to help mold your
drafting-board dreams into reality. <t Perfected in the merciless crucible of war

...L.C.E. will have the key to many of your post-war radio-application problems.

[ 4
%Zﬁo@
.the promise of great things to come

INDUSTRIAL & COMMERCIAL ELECTRONICS

BELMONT, CALIFORNIA
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PROMPT DELIVERIES ON ...

g WALSCO

CORD SETS

For Microphcnes — Exten-
sions, efc.

¥ WALSCO

PLUGS, SOCKETS

For Communication Equip-
ment Mfgrs.

P WALSCO

BRAIDED WIRE,

THIN CABLES

For Aerials—Flexible Con-
nections—Remote Con-
trols.

& WALSCO
CHEMICALS & ADHESIVES
For The Radio Trade.

o
WRITE FOR FULL WALSC oy Manufaetirits
INFORMATION carion QBT Repasr
G an
Sc :
DEPT. E.l—1

Air and moisture cannot penetrate this trans-
former case. That's why climatic extremes
do not affect the unfailing performance of
Peerless hermetically-sealed transformers.

PEERLESS

ELECTRICAL PRODUCTS CO.
6920 McKINLEY AVENUE, LOS ANGELES 1, CALIFORNIA
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electrons in c¢m/sec. where,

Yo = 6 x |0'VE, cm/sec (7)

E, is direct accelerating volts and
(1) is correct to approximately 7000
volts.

As an example, in the 410R
s=2.54 cm. and for an accelerating
voltage E, =900, the transit time T
is, 2.54/6 X 107\/900 = 1.41 X 10°¢
sec.

The equivalent phase shift in
practical cases is approximately
1500 degrees.

With an accelerating voltage of
900, the average time for electrons
to pass through the buncher or
catcher grids for spacing of 0.03
in. Is,

0.03 X 2.54
- 422 X 10-1 sec.
6 X 107VEs

This corresponds to about !5 cycle
In practical cases.

l c 500

ERRTINE

where ¢ is velocity of light.

Let ¢r be phase angle between
catcher and buncher voitages, then
500 s n
20 = —— — o 2n + — + §
5 7 ¥ (9)

The »/2 factor is due to the 90 de-
grees relationship which must exist
between catcher and buncher fields
for operation as described before.
Note that phase shift in the drift
space Is the only factor influenced
by direct accelerating voltage E..

From (9) it is apparent that the
Klystron will oscillate at only dis-
crete values of E,, i.e., those values
which satisfy (9).

Equation (9) may be written,

500s s { ) ¢E

= = =n - L

VEpr B v " (10

If values of 1/8 (for values of E,.
at which oscillation occurs) are
plotted against a series of integers
n, alternate values will yield a pair
of straight lines as shown in Fig. 8.
These lines have a slope equal to
\/s. The two lines are displaced
horizontally by % unit of n which
is 180 degrees in the total phase
shift. The presence of these double
oscillation points at half units of n
is due to double resonant peak
characteristic of closely coupled
cavities.

The frequency of the voltage gen-
erated by the Klystron is a func
tion of E. and frequency modula-
tion may be easily accomplished by
injecting a signal voltage in series
with E..

It can be shown that the fre
quency change per volt of E. is,

of  800rfes
aEb 20)\Eb /2 (

Fig. 9 is an experimental curve of
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i T I s S T oW ..
by -

F-GENERATING PHOTO-ELECTRIC CELLS

Selenium Corporation of America photo-electric cells are of
tl-’l? stelf-generatmg type and are manufactured to highest e S. C. A. makes photo-
sitivity and permanence standards. All S.C. A. self-generating slectric gells, moumted
cells can be used in a range from —70° C. to +70° C. and are and unmounted, in over
rendered permanently stable by a special forming process. The 30 standard sizes. Many
most modern methods and equipment available are used in of these standard types
the manufacture of S. C. A. products. All cells and types, cambie shigpedifrom sl
thoroughly inspected and matched with regard to sensitivity, Wirlte Foy Spapinl pomimicay

spectral response, etc., are availabl Billjellin of RARIPIEIMEIIE
/i P » €1C £’ cells and Selenium Rectifiers
with output from 100 micro-

amperes to 1000 amperes.

SELENIUM CORPORATION OF AMERICA

1719 WEST PICO BOULEVARD - LOS ANGELES 15, CALIFORNIA
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J.I.Case CoMPANY

arvis ime o0 s m——

mocuroeo mocuroen. wumOie

We're too busy Pilot 3702

et
nogThE
T T
e

to have a

BIRTHDAY PARTY, but...

F';’%m
R ANUFRACTURING g

naRtrge
8. Commggy,
LULA'T VY

E SHOULD like to take the occasion of
w our 35th anniversary to thank ourmany
loyal customers—a few of whose names ap-
pear on this page—for all these years of
pleasant business relations.

gl

The Wheeler e
Insulated Wire Co., Inc. e

Bridgeport 4, Conn.

Manvufacturers of
MAGNET WIRE — LITZ WIRE
COIL WINDINGS —TRANSFORMERS
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TRIINGINIIIT'RIQ'L

90\, (OMPLETE, READY FOR USE

NO MECHANICAL PARTS
LOW INITIAL COST
HIGH EFFICIENCY

Electronically transfers maximum energy to thewelders

Superseding the usual switching

mechanism for discharging the
condenser through the welding trans-
former, the TRIGNITRON discharges the
condenser electronically. In this way,
all energy is transferred from the con-
denser to the welder.

The TRIGNITRON operates on the prin-
ciple of a mercury pool conduction tube
fired capacitively by a small, compact
low-power trigger circuit. When the ex-

This device and the TRIGNITRON used therein are licensed for ex-
clusive use in welding equipment under the U.S. Pat. 2,287,541,

Other patents pending.

ELECTRONIC INDUSTRIES ® June, 1944

ternal relay circuit is closed, a pulse is
applied to the tube which fires once,
discharging the condenser bank through
the load.

Regardless of the time interval that the
external contactor is held closed, the
tube will not fire again until the con-
tactor is opened and reclosed. The de-
vice can be fired as fast as the condenser
bank can be recharged. Deliveries are
prompt on rated orders.

] EPC
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| frequency shift vs. beam voltage E.
Shipping Dept. i for a 410R. The slope at a beam
Speeds : : | voltage of 950 volts is 20 ke/volt.
Delivery o H - From (11) the calculated deviation
Ay 2 i) - : [is 196 ke/volt. In the experimen-
tal curve of Fig. 9, thermal drift is
also Included.

Tuning characteristics

Centralized The vernier tuning dial of the
Procurement 410R gives a frequency change vs.
* and Expediting dial rotation value of 1.35 me/ turn
as determined experimentally and
shown in Fig. 10.
The Q of the cavities varles
widely with loading. The Q may
| be determined experimentally by
resonating a cavity and then de-
tuning above and below resonance
to points at which the current in
the cavity (as observed with a
crystal detector and microammeter
connected to the antenna seal) falls
to 0.707 of resonant value.
The resonant Q is,
fo
24f (12)

where Af is frequency shift required

Section of E LECT RON lc to bring current down to 0.707 value.

Stock Fleors The output of the 410R is approx-

wCI(:’v]la'ang ; Dlo needs imately 20 watts.
orld's Lerges
Stocks and RA Certain material in this article is quoted

A. E. Harrison with permission of the
Sperry Gyroscope Co.

m this one jrom the Klystron Technical Manual, by

“The importance of human relations
is at the front. It is so broad in its
scope as to be interrelated with all
the functions of a business organiza-
tion, because all these functions are
performed by people, and today the
individual employes are by far the most
important components of a business
enterprise."—W. E. Poor, president Syl-
vonia Electric Products, Inc.

Call ALLIED First . . . it’s the shortest, fastest
way to get what you need. Here's why:

(1) Largest und most complete stocks under
one roof (2) Over 10,000 electronic and
radio items on hand for rush delivery
(3) Latest supply data from leading man-
ufacturers (4) Centralized procurement
and expediting {5) Technical assistance
(6) One source. ..one order ... one billing.
You save time and work!

CARRIER
APPLICATIONS
(Continued from page 98)
is possible to talk and signal with-
out mutual interference. This per-

mits the control of the remote
transmitter, turning on and off

Whether you need one item or a hundred,
make Allied yowur procurement headquar-
ters. Thousands do.

Write, Wire, or Phone Haymarket 6800.

| power while conversation is being

ALLIED RADIO COR P. i conducted over the link.
833 W. Jackson Blvd., Depe. 32-F-4, Chicago 7, 111 FREE Inter-channel crosstalk between
. P— Complete carrier terminals is inaudible and
:ew R-F Re's;nun:e and Coil Winding Calculator Up-to-date when applied to a radio link any
asyi to)ise.| ot fasfacs crosstalk resulting is due to distor-

curate determination of
resonance factors and
coil winding data.

No. 37-955. Postpaid, 25¢

Bl.“ ING tion in the radio link. If the over-
GUIDE all radio link distortion is held to
less than 2 per cent, inter-channel
crosstalk is unimportant. Higher
distortion results only in unintel-
ligible crosstalk between channels.

All these well known makes —ond MORE!

RCA Burgess E. F. Johnson Shure

Raytheon Knight Cutler-Hammer Astatic Operation
Hickok Bliley Hart &Hegeman  Amperite

Triplett General Electric Littlefuse Jensen Channel Transmitting Circuits—
Supreme Cornell-Dubilier Stancor Utah Channel No. 1:—Speech currents ar-
z!allory Sprague Thordarson Janette rive from the belephone line or
hmite Aerovox Belden Sangamo i

IRC Hallicrafters Meissner Dumont switchboard and pass through a .2
Centralab Hammarlund Amphenol Bussman ke high-pass filter and the hybrid

——————————————————————————— - | (Continued on page 180)
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That first ultra-high-frequency cable was a | S
polystyrene bead cable—born of much study and :
endless laboratory work. It took the place of e
ceramic and fibre insulated lines. Thus, Amphenol
became the pioneer in low-loss cable manufac-
ture—a logical -development of leadership in
quality radio equipment —{irmly established
with radio experimenters and“ham”operators Clean, smooth, properly centered polyethylene covered
long before war developments required the wire is extraded by this machine.
mass production of U. H. F. cable.

Since that first polystyrene bead cable Am-
phenol has worked shoulder-to-shoulder with
the designers and developers of equipment
for radio, frequency modulation, television...
since 1941 at the right hand of Army and
Navy engineering officers playing an impor-
tant part in wartime electronic developments.

Today, Amphenol’s RG Polyethylene
standard—Army-Navy type—cables feature
quality materials, Amphenol workmanship
in every inch . .. product of Amphenol’s
latest type extruding equipment, skilled
personnel, seasoned staff and second-to-
none laboratory. Write for the catalog of
AMPHENOL RG Cables.

By a dozen different searching tests Amphenol
RG Cable is proved before it is shipped.



Electrical equipment aboard ship has no off-duty time. Radio, inter-
communication, air conditioning, ventilation, refrigeration, deck
machinery, gun operation and innumerable other vital services em-
ploy resistors in their control circuits. These resistors must be depend-
able to function at all times. Ward Leonard Vitrohm Resistors have
measured up to their responsibilities. Their ability to withstand
moisture, temperature change, shock and vibration makes them par-
ticularly well fitted for sea duty. Resistors with the same ruggedness
as those used by the Navy and Merchant Marine are
available to all industry engaged in victory production.
Send for data sheets.

Electric control (WL) devices since 1892.

WARD LEONARD ELECTRIC COMPANY, 61 SOUTH STREET, MOUNT VERNON, NEW YORK
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\ vperior facilities are devoted exclusively to the production

of small metal tubing. Long before the wer we set our maxi-
mum size at %” OD because experience has shown that only by so doing could we
maintain high quality in the smaller diameters. As a result, we hava a mill, operating
at top speed, equipped to produce in a routine manner what formerly was known as
“specialty” tubing. So, if you need cold drawn tubing in any metal, and the OD does

not exceed % ”’— then the inhereat benefits of our specialization are yours for the using.

FOR EVERY SMALL TUBING APPLICATION FROM 35" 0D DOWN

SUPERIOR % Seamlessin various analyses. WELDRAWN <& kA > Welded and drawn Stainless, ““Monel™ and *Inconel®
SH > >
SEAMLESS and Patented LOCKSEAM Cathode Sleeves
ELECTRONIC INDUSTRIES @ June, 1944




180

PILOT LIGHT
ASSEMBLIES

COMPLETELY ASSEMBLED WITH
G.E or WESTINGHOUSE LAMPS

® The new Dialco plant is geared for
redoubled production of high quality
Pilot Light Assemblies, Warning and
Signal Lights, and Panel Lights for
every purpose.

® Comprising over 300 types of units,
the Dialco line covers all applications
in Aircraft, Marine, Electronic, Elec-
trical, and Industrial Apparatus.

(1) Plus LAMPS...

i==To help speed production, Dialco offers

{ Pilot Lights completely assembled with

G.E. or Westinghouse Lamps—any type or
voltage, Samples submitted on request

24 page Cetalrpe

For guidance, we offer a copy of our 24-
page Catalogue, plus new Supplememnts

For the immediate solution of special
problems, send or wire specifications.
Your inquiry will receive a prompt,
complete reply.

Telegraph Address: Dial Light WUX New Ycrk.
Direct Western Union Teleprinter cn prem ses.

DIAL LIGHT CO

o/,,«fmeum,.g,q
900 BROADWAY - NEW YORK 3, N. Y.
Telephone: ALGONQUIN 4-5180-1-2-3

(Continued jrom page 176)

coil. Frequencies below 200 cycles
are greatly attenuated by the filter.
From the hybrid coil the speech
currents pass through the channel
gain control to a 6N7 amplifier
tube. In an amplified condition
they pass through a minus 15 db
pad to a low-pass filter which re-
stricts the band to about 2800
cycles. The pad reduces the maxi-
mum output to that of other chan
nels. The output of this filter is
connected to a path common to all
channels for transmission to the
distant terminal. The oscillator as-
sociated with this channel is only
for signaling purposes.

Channel Transmitting Circuits—
Channels Nos. 2, 3 and 4:—These
channels differ from Channel No.
1, in that, the speech currents are
shifted to other frequency bands for
transmission over the radio link.
At the input to the modulator 6N7
tube a low-pass filter-equalizer
corrects for losses at the band filter
edges and assists in attenuating
frequencies transmitted above 2800
cycles. Used in conjunction with
the band filter, frequencies are pre-
vented from overlapping to another
channel.

An oscillator common to both the
transmitter and receiver provides
the carrier frequency, which, com-
bined with speech frequencies in
the modulator tube, produce upper
and lower sidebands. The band
filter suppresses the unwanted com-
ponents and transmits only the
lower sideband.

The modulator tube is arranged
in a balanced circuit and no carrier
frequency appears in its output.
Limiting is inherent in the trans-
mitting branches and protects the
radio transmitter from overload.

The oscillator frequency is deter-
mined by a tuned circuit consisting
of a coil and capacitor and is pre-
adjusted. A vernier capacitance is
provided for fine frequency adjust-
ment.

The table below gives the carrier
frequencies and the carrier bands
transmitted

Channel Carrier &
No. Signal Frequency Band
1 3.15* .25 0 2.75 ke
2 6.3 6.0 to35 "
3 9.4 9.1 tob.6
4 12.5 12.2 t09.7 "

Channel Receiving Circuits
Channel No. 1:—The low-pass filter
selects the frequencies of Channel
No. 1 and rejects the other fre-
quencies common to the input lines
as fed from the radio receiver. The
voice speech amplifier following this
filter raises the output level for
application to the hybrid coil. A
gain control is incorporated with

#* Used for signaling only.
(Continued on page 184)
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RANGES

-C Voltage — Measurements from 10 millivolts
o 1000 veolts (20,000 ohms per volt) in full scale
anges of: 1/10/50/200/500/1000 volts. (Up
o 5000 volts with very compact external mul-
iplier.)
A-C Voltage — Measurements from 0.1 to 750
volts (1000 ohms per volt) in full scale ranges
of: 5/15/30/150/300/750 volts.

-C Current — Measurements from 0.5 micro-
mpere to 10 amperes, in full scale ranges of:
0 microamperes, 1/10/100 milliomperes, 1/10
mperes. (Higher ranges with external shunts.)

-C Current — Measurements from 10 milliom-
peres to 10 amperes. in full scale ronges of:
15/1/5/10 amperes. Higher ranges, up to 1000
pmperes, with externot current transformers.
Resistance — Measurements from 0.5 ohm to 30
imegohms in full scale ranges of: 3,000/30,000/
300,000/3 meg./30 meg. Center scale values
are: 25/250/2,500/25,000/250,000 ohms.

® The growing use of electronic devices and other sensi-
tive circuits throughout industry poses no new instru-
ment problems for contractors or maintenance depart-
ments WESTON equipped. The familiar Model 785, with
its high sensitivity and broad range scope, answers these
newer measurement requirements. But more . . . it also
covers most of the usual maintenance needs.

Model 785 furnishes another example of WESTON'S
engineering foresight . . . designing instruments always
with the needs of to-morrow in mind. Other WESTONS,
equally important for efficient maintenance in the days
to come, are the time-saving WESTON Clamp Ammeter,
and the WESTON foot candle meters which measure all
types of lighting direct . . . without correction factors.
Weston Electrical Instrument Corporation, 666 Freling-
huysen Avenue, Newark 5, New Jersey

Laboratory Standards . . . Precision DC and ] Specialized Test Equipment . . . Light
AC Portables . . . Instrunvent Transfomers Measurement and Control Devices . . .
« .. Sensitive Relays ... DC, AC, and Exposure Meters...Aircratt Instruments...
Thermo Switchboard and Penel Instruments. Electric Tachometers...Dial Thermometers.

FOR OVER 55 YEARS.LEADERS IN ELECTRICAL MEASURING INSTRUMENTS

RONIC INDUSTRIES ® June, 1944




The JAMES KNIGHTS Co.

SANDWICH, ILLINOIS
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CRYSTALS FOR THE CRITICAL
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TO MEN WHO ARE THINKING ABOUT
THE WORLD OF TOMORROW:

Remember the World's Fair of 1939-40? Remem- zation...one of the largest and most advanced in
ber the truly amazing things it promised us.. . the Electronics field . . . is now engaged all-out in
for the wonderful world to come? ® Well, all war production ® But many of the developments
those phenomenal accomplishments of science... in which it pioneered are readily adaptable to
plus many that no one ever dared to even dream ultra-modern, automatic production methods @
about in those halcyon days. . . will be ready for Our Engineering Department will gladly collabo-
you when the time comes for conversion to peace- rate with yours in determining now just what part
time production ® This forward-thinking organi- Electronics will play in your World of Tomorrow.

\‘-I *
i i ey i
e ™ = e

=, 4y
W ¢ Ny SR

IDIVISION OF...
MAGUIRE INDUSTRIES, INC., GREENWICH » STAMFORD » BRIDGEPORT « NEW MILFORD + NEW YO R <&
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L.~ Look ahead ... Prepare your Salesmen
For the Peacetime Electronic Era to Come!

4 ® Where will you fit in the fiercely com-
petitive markets that will come with the war's

end? Your position can be determined now,

/ by the methods you employ now, in the design
and engineering of your post-war products. Right
now, with the aid of seasoned electronic
and mechanical engineers, your peacetime items
can be started toward top-rank positions in their re-
spective fields.
Alert manufacturers, with a view toward post-war
sales and quick acceptance of their products, are
urged to consult with Nctional engineers now,
on matters electronic, elecrical or mechanical.
Write today — Your inquiry will receive prompt
attention.

————QUARTZ CRYSTAL PROBLEMS————

Our engineers and crystallographers are ready and
willing to help you on the ollowing items:

Radio Receivers Crystal Oscillators Supersonic Devices

Television Recelvers Fliters Control Devices

F-M Receivers Stabillzers Diathermic Devices

Transmitters Timing Equipment Induction Heating

H. F. Inter-Communications Police Transmitters Frequency Standards
| Address your inquiry to—Crystal Division

Electrical und.‘mcul Engineering

NATIONAL SCIENTIFIC PRODUCTS COMPANY

Designers and Manufacturers of Electrical and Mechanical Devices
5011-25 NORTH KEDZIE AVE., CHICAGO 25, ILLINOIS
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(Continued from page 180)
the amplifier tube and filter so that
the channel receiver gain may be
adjusted independently.

Channel Receiving Circuits —
Channels Nos. 2, 3and 4:—In Chan-
nels Nos. 2, 3 and 4 the receiving
filter is a band filter of the same
type as is used in the corresponding
transmitting circuit. Each channel
filter selects the required band and
rejects all others. Following the
band filter is a gain control and the
balanced demodulator tube. This
tube is supplied by a carrier voltage
of the same frequency as used at
the transmitting terminal. Two
sidebands are again produced as in
the modulator; one sideband of
which corresponds to the original
voice frequency band. This demod-
ulator is followed by a low-pass
filter-equalizer which partially re-
moves the unwanted products. This
filter-equalizer also corrects the
audio frequencies for transmission
losses at the edge of the receiving
band filter. An audio amplifier 6N7
tube is employed to raise the gain
to a suitable level for application to
the hybrid coil. This tube is fol-
lowed by a low-pass filter which
eliminates the unwanted products.

The oscillators are extremely
stable but an occasional adjustment
is required to maintain the syn-
chronism of the carrier frequency
at the sending and receiving sta-
tions. If the sending and recelving
oscillators differ in frequency by
more than 25 cycles, the natural-
ness or quality of the speech trans-
mitted over the system will be de-
graded. Maintaining the synchron-
ism in these limits is relatively sim-
ple with suitable oscillator design.

Ringing current entering the tele-
phone connections of a channel
unit is blocked by the high-pass .2
kc filter but causes the ringing re-
lay to operate. This applies plate
voltage to the plates of the ringing
amplifier tube, a 6N7. The power
of the carrier frequency emitted to
the line is controlled by a gain con-
trol. The signal is fed through a
narrow band signal transmitting
filter which removes noise or har-
monics generated in the amplifier.

This carrier frequency signal is
transmitted over the radio link to
the receiving end where the carrier
ringing frequency is selected by the
proper signal receiver filter. The
signal is amplified by a 3-stage
audio amplifier, is rectified and the
resultant voltage used to block the
grids of a control tube to operate
the ring-down relay. This relay
transmits 20 cycle ringing current
to the telephone line. The diode
rectifier in the ringing receiver is
back biased approximately 25 volts
and in conjunction with a 7 mfd
capacitor strapped across the diode
resistor, offers discrimination and
delay to prevent false rings on
random noise pulses.

(Continued on page 188)
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INSULATORS GIVING BETTER

VACUUM TUBE PERFORMANCE

Vacuum tubes today operate under a wider variety
of conditions than ever before. Insulators of qual-
ity and durability must meet all load and tempera-
ture requirements.

General Ceramics offers for your choice three
types of insulators to obtain better results in meet-
ing specified tube performance.

These insulators can be supplied by General
Ceramcis in pressed or extruded shapes for every type
of vacuum tube requirement. The same excellence of
material, design, and workmanship that has won
General Ceramics a wide reputation in the ceramics
field, has been put into these insulators to meet your
most exacting requirements.

GENERAL CERAMICS AND
STEATITE CORPORATION

KEASBEY il NEW JERSEY
- ‘»lllll'lGEiN"EIBQAlllenllnl, -

"_L"ln-n s ULATORS

=
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BRUSH SURFACE ANALYZER
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)

Surface smoothness on the vital moving parts of his plane
has been measured to onec-millionth of an inch by the
Brush Surface Analyzer. Such precision assures his safety.

The diamond stylus of this instrument explores surface

finishes, and its movement is amplified up to one hundred

thousand times, then immediately recorded on a moving
paper chart for permanent record.

If accuracy is essential in your business, write today for
a fully illustrated bulletin on what the Brush Surface
Analyzer can do for you.

THE BRUSH DEVELOPMENT COMPANY

3433 PERKINS AVE. o CLEVELAND 14, OHIO
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HIS unretouched photomicrograph, approximately
50 times actual size, shows pretty clearly what we
mean by the value of experience, when it comes to the
making of electrical instruments and testing equipment.

Pivots play an important part in determining an in-
strument’s life and accuracy. In the Simpson-made pivot
above, you have what is trulv a masterpiece of its kind
. . . perfect in contour . . . all surfaces brilliantly pol-
ished to prevent rusting . . . rounded end properly cor-
related with radius of jewel to minimize friction and
withstand vibration and shock . . . heat-treated for an
unusual combination of strength and hardness.

The obvious explanation for this excellence rests in
the fact that Simpson employs some processes others do
not, and safeguards every step of manufacture by the
finest and most complete control modern science can
provide. But in the final analysis, it is only Simpson’s
long experience which makes such a pivot possible.

That experience reaches back more than 30 years.
From it has come new shortcuts in manufacture, new
refi‘ements in design, which today permit Simpson to
make "instruments that stay accurate” in greater volume
thar ever before. From this long specialization has come
too a sound basis for further advance; in your postwar
Simpson Instruments you will see still more forcefully
the value of this experience.

SIMPSON ELECTRIC CO.

5200-5218 Kinzie St., Chicago 44, IlL

INSTRUMENTS THAT STAY ACCURATE

Buy War Bonds and Stamps for Victory
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FERRIS INSTRUMENTS

ARE STANDARDS OF THE INDUSTRY

- M »
L4 _I‘erns sa[utes its  many

users of Ferris Instruments in
CALIFORNIA in this issue

and calls attention to—

THE MODEL 34-A
U.H.F. CRYSTAL CALIBRATOR

=

U.H.F.CRYSTAL CALIBRATOR
[ RYENY e w0 0

wst ansa o0
FERRIS INITRUMENT CORR,
BOOWION N.Q

A frequency standard which is proving
of great value In this field

FERRIS INSTRUMENT

CoMPANY
110 CORNELIA ST. BOONTON, N. J.

Permanent
Maguets

All Shapes, Sizes and Alloys. Alnico magnets

cast or sintered under G. E. license. Chrome,

Tungsten and Cobalt magnets stamped,
formed or cast.

THOMAS & SKINNER

STEEL PRODUCTS CO. - INDIANAPOLIS, IND.
42 YEARS’' EXPERIENCE
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(Continued from page 184)

The operation of the equipment
so far described pertains essentially
to carrier communication over
radio. The principles involved in
wire transmission are basically the
same, but the following important
changes are made. With the trans-
mission medium a single 2-wire cir-
cuit, easterly and westerly trans-
mission is accomplished in different
frequency bands. Separate oscil-
lators are therefore used in the
transmitting and receiving branches
of each channel.

Illustrated, schematically, are
three carrier channels—Nos. 1, 2
and 3—derived from a pair of wires
over which is routed the normal
voice frequency circuit. Directional
filters separate the east to west, or
lower portion of the carrier spec-
trum, from the west to east, or
higher frequency portion. At the
terminals the receiving portion and
its three carrier channels are equal-
ized. The transmitting channels
are all amplified as a unit. Equali-
zation is necessary to offset the line
attenuation slope which varies for
each wire line over which the car-
rier operates.

The output level of the radio car-
rier apparatus described is 1 mw
into 600 ohms. For use on wire
lines an output level of plus 18 db
is recommended as the nominal
spacing between terminals or re-
peaters may be in excess of 30 db.
This output level affords a higher
signal-to-noise ratio at the receiv-
ing end and is a good compromise
to reduce interference to other wires
on the same telephone lead. For
this reason the transmitting ampli-
fier is used in the common trans-
mitting branch.

Since it is possible that carrier
telephone currents may be repeated
many times, consideration must be
given to attenuation losses of line
facilities which vary widely with
moisture conditions and appreciably
with temperature and other factors.

In multi-channel carrier systems
the large variations due to weather,
require continual adjustment of the
gain of the carrier amplifiers. This
is done automatically by a pilot
channel regulator. For each direc-
tion of transmission the pilot chan-
nel oscillator supplies to the line a
current of constant amplitude
which is emitted through a narrow
band filter between channels. At
the repeaters and terminals this
pilot channel oscillator is separated
from the other frequencies and am-
plified. This amplified current is
used to control relays which auto-
matically adjust a motor-driven
variable attenuator to compensate
for line losses. These pilot channel
regulators are designed to maintain
the level on the carrier system.

High-pass and low-pass filters are
used to separate the physical tele-
phone currents and the carrier
channels.

ELECTRONIC INDUSTRIES @ June, 1944



Small and Medieom
TRANSFORMERS

oquifment of e ot

Consolidated Radio Products Company specializes in 400 cycle transformers to

meet Army and Navy specifications on airborne communications equipmant, and
also, supplies prime contractors of the Signal Corps and Maritime Commission.

Greatly expanded production facilities on a wide range of small and medium
transformers include Pulse Transformers, Solenoid Coils, Search
Coils. Other products include Renge Filters and Headsets.

Consolidated Engineers will also design transformers
for special applications or will build to your
specifications.
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OVERSIZE D-C
MOTORS NOT
NEEDED WITH
NEW MOTOR
CONTROL

Use of the full current wave
to operate any D-C shunt
motor from alternating cur-
rent is now made possible by
the Weltronic variable speed
Motor Control Unit.

This makes unnecessary the
use of ‘oversize D-C motors
to obtain desired capacity
when operating machines
from A-C power lines.

As a result, also, the new
“packaged unit” Weltronic
Motor Control provides vast-
ly smoother motor operation.

For details on this striking
new control development,
write or wire for Bulletin
No. WTM-44.

Ty
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DETROIT 19, MICH.

ENGINEERS COMMENT ON NEW
ELECTRONIC ENGINEERING HANDBOOK

Following are comments received
by the editors of this magazine, re-
garding the new Electronic En-
gineering Handbook just issued
under the editorial direction of
Ralph R. Batcher and William E.
Moulic. As previously explained,
the entire issue of the new Hand-
book has been purchased by the
publishers of Electronic Industries
for the benefit of new paid sub-
scribers to the magazine. At the
present time the Handbook is not
for sale separately.*

From Commissioner E. K. Jett, FCC,
Washington, D. C.—“There has been real
need for a convenient up-to-date reference
book of this kind. . . . It will be regarded
as a necessary addition to the libraries of
all interested in tube applications.”

From . ]. Hoffman, Machlett Labs.,
Chairman, Electronic Section, NEMA—
“A splendid job! . . . The Handbook is
comprehensive, while maintaining an ex-
cellent balance between practical and
theoretical aspects of this new science.”

From Dr. C. B. Jolliffe, Chief Engineer,
RCA Victor—*“Of value to anyone inter-
ested in the application of electronic
equipment to industry. . . . The section
on industrial tubes is quite complete, and
many up-to-date circuits are shown.”

From Walter Evans, Westinghouse vice-
president, Electronic Div—"The section
on high-frequency heating (information
on which does not appear in other well-
known handhooks), will be especially ap-
preciated by engineers.”

From Allen B. DuMont, president, Du-
Mont Laboratories—"Very complete. . . .
Contains down-to-earth practical informa-
tion for the industrial or development en-
gineer, bridging gap between electronic
manufacturer and practical everyday ap-
plications.”

From Virgil M. Graham, Sylvania, As-
soc. Director RMA Engineering Div.—
“The authors have done a very good job
in presenting a book which meets the re-
quirements. . . . The material seems very
much up-to-date and well presented.”

From W. C. White, director, Electronic
Labs, General Electric Co.—*“Particularly
useful to engineers applying electron tubes
to various industrial problems. . . . Wealth
of useful circuit diagrams and other fig-
ures are outstanding.”

* At present the Handbook is not for sale
separately but is being offered only with re-
newals and new subscriptions to Electronic
Industries. For detailed information, address
Subscription Manager, Electronic Industries, 480
Lexington Ave., New York 17, New York.

From C. A. Rice, vice-president, United
Electronics Co—"The chapter on high-
frequency heating will be very useful to
those who are for the first time under-
taking experimental projects in either in-
duction or dielectric heating.”

From Lewis M. Clement, Crosley, vice-
president in charge of engineering.—*Con-
tains up-to-date and pertinent information
of great practical value. Editors are to
be congratulated on preparing this timely
and useful book.”

From Dr. W. R. G, Baker, vice-president,
General Electric, Director RMA Engineer-
ing Div.—"A very creditable job! ... The
new Electronic Engineering Handbook
should prove especially useful to engineers
engaged in designing electronic equipment
for industrial applications.”

From A. C. Monteith, Mgr., Industry
Engineering Dept., Westinghouse. — “A
very fine treatise on the subject of tubes
and tube characteristics, as well as the
fundamentals of circuits. . . . It is pre-
pared in a very interesting manner. . . .
A fine job done in giving a word-picture
without involved mathematical terms.”

From Lloyd L. Call, Chief Engineer,
General Electric X-Ray Corp., Chicago.—
“I think you have done a very fine job
on the Electronic Engineering Handbook,
and it should be very useful reference for
electronic engineers.”

From Dr. L. Grant Hector, director of
engineering, Nat'l. Union Radio Corp.—
“Specialists in particular fields of electron-
ics will find the handbook useful for ob-
taining a correct understanding of phe-
nomena in related electronic applications.
. . . This handbook appears to fill a long
felt need for a reference book of this
type.”

From David B. Smith, Director, Re-
search Div., Philco~“Unusual in that
Handbook is directed to industrial design-
ers of electronic equipment rather than
communication engineers, and contains
much information in summarized form of
interest to the former.”

From N. A. Woodford, Commercial Mgr.,
Electronic Tube Div., North American
Philips—"The salesman or executive who
takes pride in knowing his business will
find that Messrs. Batcher and Moulic can
tell him much which he will be expected
to know. . . . And the job of learning it
will be a pleasant one.”

From Dr. B. E. Shackelford, Radio Cor-
poration of America—“A quite inclasive
book which has brought together much
fundamental information on the tools of
the electronic engineer, the methods of
using them, and a few instances of their
use.”
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New Handbook Unanimously Praised!

Swift and unanimous is the praise accorded the ELEC-
TRONIC ENGINEERING HANDBOOK which has been
just published. Designed as a working tocl for every
engineer interested in electronic developments and
applications in the industrial and communications field,
most of the material has never before been published
in any form.

Regarded by many critics as a necessary addition to
the reference libraries of all interested in tube applica-
fions, it contains down-to-earth practical information
while maintaining an excellent balance between prac-
tical and theoretical aspects for engineer specialists in
the radio-electronic field.

Original, authoritative and comprehensive, it is edited
by Ralph R. Batcher and William Moulic of the staff
of ELECTRONIC INDUSTRIES. Because of paper re-
strictions only a limited edition has been published.

Obtainable only with subscriptions te ELECTRONIC
INDUSTRIES, they will be taken in order of receipt and
this offer may be withdrawn without notice.

With electronic applications spreading to every con-
ceivable industrial field the thorough-going job done
in the ELECTRONIC ENGINEERING HANDBOOK may
be viewed in the light of its worth to all who would
keep apace of present trends.

*

Set In Clear, Legible Type
464 Pages: 4 Sections: 560
Charts, Diagrams, Tables,
Drawings, Photographs;
Completely Indexed for
Reference Purposes.

ELECTRONIC

INDUSTRIES

New York 17, N. Y.

480 Lexington Avenue
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NO LIMIT TO CALLS=IN JAP WRECKAGE

Parts_of National Vulcanized Fibre and
Phenclite, lominated Bakelite are used
widely in communication instruments of
every cesceription. This is because of theis
greatdielectric strength, lightnessin weight
and exceprional wearing qualities.

THE ruins of shattered Jap buildings on captured
Namur lay around these Marine Signalmen as they
hurriedly set up communications. There’s no limit to calls
here—the advance moves on—thanks to the skill of our
signalmen and the high efficiency of our communications
equipment. Important in the dependable operation of
these instruments are the countless parts made of plastics
like National Vulcanized Fibre and Phenolite,

laminated Bakelite. R

S
8

>

The electronic engineers of America are (e i

doing a great job at the battle front—and on ‘%ﬁ
the home front. b '

NATIONAL VULCANIZED FIBRE CO.

WILMINGTON
Offices in

DELAWARE
Principal Cstses




Guthman Engineers recognize that the important
need in Frequency Modulation receivers is to
have excellent wide band IF coils. Guthman
high gainIF coils operate on frequencies from
4.3 mc to 30 mc, and provide maximum fre-

quency stability.

Do Your Best . .. Invest in Bonds!

EDWIN 1. GUTHMAN & C0.G

15 SOUTH THROOP
R AR STREET-CHICAG
NUFACTURERS AND ENGINEERS OF RADIO AND E(:ECTRICAL 3
EQUIPMENT
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MASS SPECTROMETER—
NEW INDUSTRIAL TOOL
(Continued from page 95)

Various methods of producing
ions have been used in the past.
The best method for use with the
light gases considered here is that
of electron bombardment. An elec-
tron gun of more or less conven-
tional nature shoots a thin ribbon
of electrons, with energies of the
order of 100 volts, through the gas
(Fig. 2). A small number of these
electrons strike gas molecules and
knock an electron from each, or in
the case of complex molecules knock
off an electron and sometimes an
atom or group of atoms. The ioni-
zation chamber, as well as the
analyzer tube, is in a uniform mag-
netic field, and the electrons move
A 4 53 S parallel to the lines of force. The
e Dalt*c,om d N A 'I action of the magnetic fleld is to
e liads ‘ftor prevent any electrons from straying

. r ﬂutomgflt pl 0' off to the side; this is similar to
magnetic focusing in cathode ray
It wasn’t so long ago that planes were tubes.
equipped with a part that was made to be

broken—a shear-link that tore when the

automatic pilot mechanism jammed. And
replacing that shear-link was a job that re-
quired time, tools and a stock of parts.

=0 e

Gas analysis

At the low sample pressures used,
roughly 10-4 mm. Hg, the rate of
formation of any particular kind of
Today, the function of the shear-link has i,oaﬁ.tilzl d;;zcsgﬁ'rep?fp%téogls ?@hgﬁ
been taken over by the Sperti piscoNNEcT yields the ion, and directly propor-
which releases, not tears, at a pressure of tional to the electron current. If

40 pounds. two or more kinds of gases are

It can be re-connected in flight in a second,

even by a crewman wearing heavy gloves.
No spare parts, no tools required. And the
re-connection can be made hundreds of
times since the DISCONNECT lasts indefinitely.

Developed by the engineers of Sperti, Inc.,
the DISCONNECT is but one in a series of
advances made to hurry the day of victory
and peace.

Out of such practical ingenuity will come
new advances for the peacetime world, new
applications for wartime discoveries.

It is suggested that you maintain a contact
with Sperti, Inc., so that you may be kept
informed of the progress of research in elec-
tronics, irradiation, fluorescent lighting and
related fields in which the laboratories be-
vond Sperti are now engaged in scientific
inquiry.

present, each behaves as though the
others were not there; thus linear
superposition results and the
analysis of gas mixtures is possible.
This will be discussed more fully
later.

Commercial design

The design of a mass spectrom-
eter naturally centers around the
ionization chamber-analyzer tube
combination, which is the heart of
the instrument. Fig. 3 is a sche-
matic diagram of the commercial
mass spectrometer manufactured
by Consolidated Engineering Corp.
In the center is the magnet with
the ionization chamber and analyzer
tube enclosed in a glass envelope
between the pole faces. The direc-
tions of the arrows indicate the re-
lation of the “M.S. tube” to the
other components of the system. We
will consider the various elements
in turn.

Pre-focused tube

The ionization chamber and the
analyzer tube are constructed of
non-magnetic materials of the types
often used in vacuum tubes. Ex-
tremely close tolerances are held on
all parts so that a “pre-focused”
tube results. This means that once
the tube is aligned in the gap, no
adjustments are necessary to pro-
duce proper focusing. Pure tung-
sten is used as a filament material
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PRESS WIRELESS
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Sales Office, Manufecturing Pivision

1475 BROADWAY, NEW YORK 18, N. Y.

RIO DE JANEIRO * MONTEVIDEO
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BERNE °* SANTIAGO DE CHILE * NEW YORK

Now off to the wars, Press Wireless
“400’s" will be available for civilian
service fronts when peace permits.
Here is a versatile transmitter of ex-
ceptional value for airport, police
department, ship-to-shore and other
exacting radio communication work.

Continuous coverage throughout
its frequency range of 2.1 to 18
megacycles; both crystal and master
oscillator frequency control with re-
markable stability in the latter; better
than 150 words per minute keying
speed and automatic carrier control
from remote point over two-wire tele-
phone line are only a few of this
transmitter’s many outstanding serv-
ice characteristics.

The 400" is one of a number of
units Press Wireless is manufacturing
toward the development of complete
radio communication systems of the
highest economy and eflficiency,—
for war today,—for peace tomorrow.

Executive Offices
+ 435 N. MICHIGAN AVENUE, CHICAGO
* CHICAGO - LOS ANGELES

* LONDON - HAVANA
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FOR LOW
ABSOLUTE
PRESSURES

¢ MICRON

( REFERRED TO )
McLEOD GAUGE

WHAT IS A M@ou

Has it legs? Does it bark like a dog? Many people using vacuum
pumps and working with microns couldn’t identify a micron if
they saw one. When used in reference to pressure (absolute) a
micron is the weight of a column of mercury 0.001 millimeter in
height. A column of mercury 1 MICRON (.001 mm) in height
produces a pressure in pounds per square inch of 0.0000193,
which is mighty close to nothing. But every KINNEY Com-
pound Dry Vacuum Pump must pump down to 0.2 micron
before being shipped!

Thousands of KINNEY Vacuum Pumps are maintaining the
low absolute pressures so vital in the electronic industry.

ASK FOR BULLETIN 18

We also manufacture vacuum tight valves, liquid pum ps,
clutches and bituminous distributors.

KINNEY

MANUFACTURING CO.
3595 WASHINGTON STREET, BOSTON 30, MASS.

New York ® Chicago ® Philadelphia ® Los Angeles ® San Francisco
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because of its greater emission sta-
bility with regard to the presence
of gases, and because the total
emission required is small.

Power supplies

The power supply for the electron
gun is a conventional low-voltage
power supply which uses VR-tube
regulation, and furnishes up to 100
volts to the electron beam. The en-
tire unit floats at a high-voltage and
is supplied through an isolating
transformer from a line-voltage
regulator. In Fig. 4 this unit is the
lower panel in the center of the
main control cabinet.

The high voltage for accelerating
the ions is derived from a conven-
tional high-voltage power supply.
This voltage is automatically varied
over any desired range, so that any
portion of the mass spectrum can
be scanned in a continuous manner.
Thus, all masses within the range
selected will be brought in succes-
sion to a focus at the collector and
recorded. This naturally is a much
faster and more accurate method
than the older point - by - point
method of plotting each peak sep-
arately.

The magnet power supply uses
two 872 rectifiers. Two stages of dc