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A LONG AND
STABLE LIFE--

Design and Production Dev@lopments Exclusive with Amperex Set
New Stability and Performance Standards for Vacoum Cohdens_ers

Released six months ago, the new Amperex VC50 and VC25
vacuum condensers have proved themselves a real contribu-
tion in communication, dialectric heating and electro-medical
apparatus. Their higher current handling aktility and lower
I’R losses in reduced space suggest important simplifications
in equipment design. Oscillators using Amperex-developed
circuits and Amperex VC capacitors meet proposed FCC
stability regulations. E

RLL COPPER (OFHC)
CONSTRUCTION

WIDE AREA SEALS

LARGE SURFACE - AREAS
TO CARRY -H.F. CURRENT

GENERAL CHARACTERISTICS
AMPEREX VCS50
Capacitance. EE
Maximum Pea ltage....30,000

Maximum RMS Current
65 Amps at 10 Mc.
40 Amgs at 50 Mc,

WRITE FOR
COMPLETE TECHNICAL RRTING

Dimensions: AHD DATA SHEETS

612" - 3/32" x 23" Ma».

AMPERER ELEITRDONIC CORPORATIO

125 WASHINGTON™ STREET, BROOKLYN 1, NEW YORK

Type of equipotential and electrostatic Alux lines

established by probing electrolytic bath to

determine shapes and disposition of electrodes.
{POINT A" IN PHOTOGRAPH)

NEW TECHNIQUES: Design and manufac-
turing techniques cvolved for high power
copper anode tubes were successfully
brought to bear in developing the unusual
qualities of Amperex VC50 and VC25
vacuum condensers. Unique all-copper
OFHC construction, large area scals, un-
usual mechanical ruggedness and elimina-
tion of welds insure more efficient and
economical operation,

PRIOR ART: When the vacuum condenser
project was initiated in the Amperex
laboratory, one of the first steps was the
prolonged testing cf all available types
under field conditions. Concentrated high
frequency fields and bottlenecks to current
passage were common to all. These “hot
spots” incvitably resulted in overheating,
creating the risks of puncturing and dis-
tortion of the delicate balance of c¢lements.

THE SHAPE OF THINGS: More than 200
theoretical shapes for the VC50 electrodes
were tested in the electrolytic bath. Re-
sulting lines-of-force curves dictated the
shapes finally adopted. These spread the
fields of force, eliminating destructive con-
centrations. It was discovered, also, that
clements carrying high frequency current
had to offer surface areas much larger
than those which had contented older
practice. Wires even of comparatively
large diameter were found electrically in-
sufficient and in addition, presented me-
chanical hazards. Elimination of current-
carrying welds was indicated, Basic de-
velopments and numerous manufacturing
refinements  growing out of thesc tests
were built into the Amperex VC scries.
They are responsible for outstanding per-
formance records,
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Tz RADIO-SILENT 725/ Rooms

Installed where the electric power service passes
through the screen, these Filterettes provide high
attenuation from 150 kc to 400 me, thus permit-
ting .operation of sensitive high-frequency test
apparatus in close proximity to electric production
equipment, welding generators, repulsion motors,
and high-frequency induction heating equipment.

SPECIFICATIONS

HEAVY DUTY FILTERS
Type Amperes Yolts Yolt. Drop Freq. Range Weight
oo wie | 100 | 0 | 2 0TSl [,
500 2vole | 015 1o 400 Mechanical design and assembly conform to
Three Wire 100 = V=t . 65 Ibs. . . . i g? .
a-c/d-c | per circit | megacycles practical electrical installation requirements.
l:‘(‘;";‘;’“ D‘”: F";T“s (T“’l‘; w‘;‘; Outer housings are of welded steel ; knockouts
A 220 a-c] .5 volts 0:15 to .
Ne. 1137 [ 20 500d-c | porcircuit | megacycles | V7 Ibs._ at .each end accommodate electrical con-
No. 1116 | 50 1110/220 a-c| .5 voits 051820 | s duits; heavy, threaded studs facilitate at-
) 500 d-¢ per circuit megacycles 9 [ tachment ‘of cable lugs.

Widely used by government, college, and indus- These units employ non-inductive, mineral-oil im-
trial laboratories, Tobe Screen Booth Filters will pregnated capacitors; the inductors, of large cross
meet your need; Bulletin 472 E | free on request, section, have low series resistance, hence voltage
gives additional data. For information about the drop is negligible. Overload ratings are: 1509, of
complete line of Tobe Filterettes and Capa- ampere rating for one hour; 2009, of voltage

citors, ask for our general catalog. rating for one minute.

TOBE DEUTSCHMANN Corporclion GANTON, MASSACHUSETTS
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@ "The impossible takes a little longer”.. . this is one way of saying that the
draftsman lets no out-worn conceptions restrict his creative ideas. Yet without
his specialized technique for expressing ideas on_paper, the designs he creates
could scarcely be turned into substance. As the' draftsman relies on his own hands
and eyes, he calls likewise on his drafting instruments to serve him functionally.
So integral a part of his technique do they become, they are virtually his partners
in creating.

For 78 years Keuffel & Esser drafting equipment and materials have been
partners, in this sense, in creating the greatness of America, in making possible
our fleets of ships, our skyscrapers, our overwhelming weight of armor on the
battlefield ... So universally is K & E equipment used, it is self-evident that every
engineering project of any magnitude has been completed with the help of
K & E. Could you wish any surer guidance than this in the selection of your own

“drafting partners’'?

Because of their balance, smooth action and responsiveness to your hand,

you will find that using MINUSA* Drawing Instruments is almost as natural as
breathing. Their legs are round and ta-
pered, without the harsh feel of sharp cor-

pq rtners in creqting ners. Joints are firm, snugly fitted, and

=

Drafting, Reproduction,
Surveying  Equipmens
and Materials,
Slide Rules,
Measuring Tapes.

ELECTRONICS — February, 1947

satin-smooth in operation. Yet these instru-
ments are strong and durable, for their
precision will outlast years of continuous use. For complete data on MINUSA*
Drawing Instruments, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J.,

*REG.JU. 8. PAT. OFF.
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The ocean, long a barrier to spoken com-
munications, was conquered when
Bell System engineers designed,
built, and operated the transmit-
ter which first sent the human
voice across the Atlantic

and Pacific.

1916

A Western Electric transmitter was used
in one of the pioneer ship-to-shore
radiotelephone experiments. Thir-
teen years later the first regular
commercial service was estab-
lished with Western Elec-
tric equipment.

) 19%7

With the first airborne transmitter,
Western Electric demonstrated two-
way radiotelephonebetween a plane
in flight and the ground. From
this earliest experiment came
commercial airline equip-
ment in 1930.

Western Electric radio became a part
of the nation’s telephone system when
it was used to connect Catalina
Island to the mainland. Seven
years later, the Bell System
offered commercial radio-
telephone service to
Europe.

Western Electric manufactured and
installed the first “high power”
(500 Watt) commercial broad-
cast transmitter —for the
Detroit News Station
WWwWJ.

1930

Transmitter designed by Bell Labora.
tories first used for one-way contact
withpolice cars.Policeused Western
Electric fixed station transmitters
as early as 1922, and two-way
mobile equipment
fromql9§5.

L

From the basic developments pie-
tured at the left, the team of Bell
Laboratories and Western Electric
continued to set the pace with the
best in transmitting equipment.
Among the later advances pioneered
by this team were:

1928. The first 50 kw commercial broadcast
transmitter, built by Western Electric, in-
stalled at WLW, Cincinnati, Ohio.

1935. A 50 kw Western Electric AM trans-
mitter installed at WOR was the first to
incorporate the Bell Laboratories-designed
stabilized feedback circuit, since accepted
as a broadcasting standard.

| 1937. The first single sideband transmitter
was introduced for long distance.point-to-
point communications. The world-wide mil-
itary communications network used in the
war came directly from this development.

1938. Flying tests of the first VHF aircraft
transmitter showed relatively static-free
communication at all times. Modifications
of the original Bell Laboratories design
were used for basic Army-Navy aircraft
radiotelephony in World War II.

1940. The first Synchronized FM transmitter
installed at WOR enabled broadcasters to
put top-quality FM programs on the air and
keep them on their assigned frequency.

1941, First FM transmitter to use grounded
plate amplifier circuit was Western Electric
10 kw installed at WOR.

1941, Twelve talking channels adjacent to
“€ach other, available for the first time on
a single radio frequency band, used to
| connect telephone lines on either side
| of Chesapeake Bay. Envelope feedback
developed by Bell Telephone Laboratories
and applied to the carrier technique in
radio telephony made this possible. -

| —QUALITY COUNTS—
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The experience gained during the war, when the
Bell Laboratories- Westermn Electric team was the
largest supplier of communications equipment,
added greatly to the skill and knowledge acquired
through 30 years of transmitter development.

This background, plus uncqualled research and
manufacturing facilities, provides assurance that there
are no fizer transmitters than those designed by
Bell Telephone Laboratories and built by Western
Electric—whether for AM or FM broadcasting,
point-to-point radiotelephony, or any type of com-
municatien or mobile service.

1943. The ARC-1, a crystal con-
trolled ten frequercy transceiver,
used by the Navy’s fighter planes
during the war, has been accepted
as standard VHF equipment by U.S.
airlines. Provides nine plane-to-
ground frequencies and one plane-
to-plane frequency.

1947. The new TRANSVIEW design
FM transmitter, being produced in

1947. The Western Electric 238- 1, 3 and 10 kw units, for the first

type mobile -adiotelephone system
is providing dependable Bell Sys-
tem service between vehicles and
any wire te_ephone in a growing

time provides the operator with
an unobstructed view of all tubes
while in operation. Incor-

number of cities and along trunk
highways.

orates Bell Laboratories-
seveloped synchronized ﬁ Dastituted, 4
©¥ GraybaR

frequency control.
OFFICES IN 935 PRINCIPAL CITIES

BELL TELEPHONE LABORATORIES

World's largest organization devoted exclusively to research
and development in all phases of elecirical communications.

Western Electric

Manufacturing unit of the Bell Svstem and the nution’s largest
= : A [
preducer of communications equipment.
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H(Q-129-X

of THOUSANDS

Hams are pretty shrewd individuals when it comes to selecting
L the gear they use. Many thousands knew what they wanted —

they’re using HQ-129.X receivers on the air every duy. That,

~—we-helieve,-is-one-of -the-finest- endorsements-any-product can
achieve. Materials are still hard to get but hundreds of

HQ-129.X’s are being shipped every month.

YEARS OF KNOW HOW

["SEE THE HQ-120-X AT YOUR DEALER’S

\““ 3
‘ug 4\’,
x -
T e T e = )
“".u“n l’lo m&m m&m &m m nl
THE HAMMARLUND MFG. CO., INC., 460 W. 3474 ST., NEW YORK 1, N. Y.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
&
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WHISTLER Adjustable
Perforating Dies Offer Added
Production Economy

WRITE FOR YOUR WHISTLER
CATALOGS. Know the pro-
duction advantages of
Whistler Adjustable Dies.

ELECTRONICS — February, 1947

5-10-50 and even more different set-
ups with the same dies? Impossible?
Not when you use Whistler Multi-
Use Adjustable Dies. For it’s simple
to rearrange these units...add or
delete. .. get back into production
within a few hours. Even so-called
complicated arrangements are easy
to set up. And, with first cost inva-
riably less than for single purpose
dies, this continued re-use of the
same dies effects added economy in
quickly writing off initial die invest-

».q L > oD
11A1L

gy
Bt

S

All there is to
Whistler punch and
die units.

ment. Over 750 prominent manu-

facturers have proven in their own
lants that Whistler Adjustable Dies

Eave sent costs into a nose dive.

No special tools are needed. Work
in practically any size and type ot
press. Ordering now is Earticularl
advantageous. Large stocks of stand-
ard diameter units from 2" up are
available for overnight shipments.
Notching, group dies and special
shapes and sizes can be quickly made
to order. Write today to:

S. B. WHISTLER & SONS, inc.

752-756 MILITARY ROAD

BUFFALO 17, NEW YORK




LET BENTLEY, HARRIS WAR-TIME RESEARCH PAY DIVIDENDS FOR YOU TODAY.
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Designing a 3-way speed control for an air cir-
culating unit, a transformer manufacturer needed
an insulation that would not split or crack under
constant vibration. Recalling his war-time use of
Bentley, Harris Fiberglas Sleeving in hermetically
sealed transformers, he tried it in his new product.
Here is his report:

“BH Fiberglas Sleeving has the unusual flexi-
bility, strength, durability, and non-fragitvg “quak

BH

ities we need. Even after aging, it does not split
or crack under mechanical vibration.”

Test BH Fiberglas Sleeving in your own plant,
in your own product—under actual service con-
ditions. Compare it to ordinary saturated sleeving.
Learn why America’s leading manufacturers of
home appliances and industrial equipment have
svandardized on Bentley, Harris Fiberglas Sleeving
i their plans for post-war production.

BENTLEY, HARRIS MFG. Co., CONSHOHOCKEN, PA.

SLEEVINGS

*BH Non-Fraying Fiberglas Slecvings are made by an uxclusne Bentley, Harris process (U. S. Pat. No. 2393530). **

——————————————————————— USE COUPON NOW

Bentley, Harris Mfg. Co., Dept. E-7, Conshohocken, Pa.

I am interested in BH Non-Fraying Fiberglas Sleeving for

(size)
°F. at

operating at temperatures of

volts. Send samples so I can see for myself how
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent.

Products as follows:

( product)

[ Saturated Sleeving Grade C-1

NAME, — ~——COMPANY._____ [ Saturated Sleeving Grade C-2
ADDRESS . R [J Saturated Sleeving Grade C-3
8 February, 1947 — ELECTRONICS

Fiberglas" is Reg. TM of Owens-Corning Fiberglas Corp

Send samples and prices on other BH

[0 Magneto Varnished Tubing Grade
[O Flexible Varnished Tubing Grade "B’



IT'S THE “INSIDES"

THAT COUNT!

That’s Why Every FEDERAL
Industrial Power Tube is

X-RAY TESTED

to Last Longer in Heavy-Duty
Electronic Equipment

IT'S THE ORDINARILY unseen details, deep in the heart
of a tube, that can spell long success or early failure
in heavy-duty industrial service. But in Federal
tubes, the ““insides’ are seen—and carefully checked
for perfection of every detail ! For every tube gets not
one, but three X-ray tests before being OK’d for
shipment. This, plus other exacting requirements, is
your positive assurance that every Federal tube will
have the stamina—the ‘‘guts’’—to take the terrific
strains of sudden load changes, mechanical shock
and vibration.

The 9C23, like all Federal industrial tubes, is built
to take a beating. As shown in this actual X-ray
photo, all internal elements are widely spaced and
well braced. Flexible leads reduce strains and sim-
plify installation. For complete information, write
to Dept. L413.

One 9C23 fube gives ample power
for this 20-KW Electronic Heater,
made by REEVE ELECTRONICS,
INC., CHICAGO, ILL.

DATA FOR 9C23 TUBE

Filament Voltage . .. . . 22 volts
Filament Current . . . . . . 82 amp.

Maximum Ratings for
Maximum Frequency of 20 MC

DC Plate Voltage . . . . . 15000 volts
DC Plate Current . . . . . | 4.0 amp,
Plate Dissipation . . . . . . . 25 Kw.

Type of Cooling'
Water (Minimum Flow, 10 G.P.M.)

Federal Telephone and Radio (orporation

ote,
S

«

Newark 1,

In Canada:—Federal Electric Manufacturing Company, Ltd., Montreal.
‘New Jersoy

Export Distributors:—International Standard Electric Corp. 67 Broad St., N.Y.C.

ELECTRONICS — February, 1947 9
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for best performance

The Erie line of General Purpose Ceramic
Condensers hasbeen setup to provide ceramic
dielectric condensers quickly and economical-
ly for by-passing and coupling applications.

By “"General Purpose” is meant those con-
densers which are not directly frequency de-
termining, such as those used for AVC Filter-
ing, Resistance-Capacitance Audio Coupling,
Tone Compensation, Volume Control R.F.
By-Passing, Audio Plate R.F. By-Passing, Oscil-
lator Grid Coupling, R.F. Coupling, Antenna
Coupling. In these applications, power factor
is not critical and moderate capacity changes
caused by temperature variations do not affect
the proper functioning of the circuits.

The GP (General Purpose) line of Erie Ce-
ramicons does not sacrifice quality in any way
*Ceramicon is the registered trade name

of silvered ceramic condensers made
by Erie Resistor Corporation.

ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND =+« -

Electronics Divcscon

whatsoever. Since the line of Erie GP Ceram-
icons is limited to definite capacity values, it
is practical to manufacture large quantities of
any given value at one time, with consequent
saving in production costs.

Condensers classified as GP1 have a tem-
perature coefficient between+/130and -1600
P/M/°C and are available up to 510 MMF.
Condensers classified as GP2, manufactured
in capacities of 150 MMF and higher, may in-
clude all of the above dielectrics and, in ad-
dition, the Erie Hi-K type.

Erie GP Ceramicons are made in insulated
styles in popular capacity values up to 5,000
MMF and in non-insulated styles up to 10,000
MMF. Write for full details.

TORONTO, CANADA

February, 1947 — ELECTRONICS
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Drive your products to
market—use Alliance Motors to drive vital
component parts. Big advantages for the Alli-

ance Powr-Pakt line are compactness, light weight,

vy

THE NEW MODEL A shaded pole, induction-type
Alliance Fan Motor for speeds from 500 to 1050
R.P.M. operates on 50 or 60 cycles at voltages versatile performance characteristics, and mass produc-
up to 220, 1/30th horse power, size 4% x 2% | < ‘
inches. Porous bronze, oilless-type sleeve bearings. 1
Open or fully enclosed construction. Approx. 8 to
40 oz. in. full load running torque, depend-

tion at low cost.

Alliance Powr-Pakt Motors
are rated from less than 1/400th
h.p. on up to 1/20th h.p. They'll

continuous or intermittent duty. Runs clock- A ."" supply just the right amount
wise or counter clockwise—not reversible. .

ALLIANCE PHONOMOTORS — POWR-
PAKT MOTORS in shaded pcle induction
and split-phase reversible rasistor
types rated from less than 1/400th
h.p. on up to 1/20th h.p. for power-
ing valves, switches, controls, criving

ing on stack length. Exceptionally quiet. For

of power at strategic points
 to impart automatic action,
| instant control and greater
usefulness for your prod-

ucts and processes.

turntables, fans, record changers

and automatic devices.
WHEN YOU DESIGN—KEEP ‘. d ce .
‘ ~ MOTORS IN MIND

ALLIANCE MANUFACTURING COMPANY . ALLIANCE, OHLO
ELECTRONICS — Fébruary, 1947 i



A fine watch—delicate Italian lace—these are
synonymous with superb craftsmanship. But
imagine such hand-to-eye co-ordination at mass
production speeds. The mount operator who
assembles with a small spot welder the tiny
internal parts of your Hytron tubes displays just
such craftsmanship. Despite painstaking er.gi-
neering and intricate machinery, it is finally her
accuracy, speed, perseverance, and appreciation
of fine tolerances which build Hytron quality.
Assembly mistakes once sealed within a tube
cannot be corrected.

That is why Hytron is so fussy about selecting
and training its mount operators. Each appli-
cant must pass exacting tests for eyesight and
for finger and tweezer dexterity. Then begins a
long training cycle: two months to master a
single constructional step; up to two years to

12

develop the versatility of the expert mounter.

Every possible aid is given to the Hytron
mcunt operator. Work simplification helps her
cc-ordinate smoothly and efficiently motions of
eyes, hands, and feet. Parts design is simplified;
supporting micas serve as templates. Welding is
automatically timed. Tight spacing tolerances
(.003") and frequent engineering changes pro-
hibit widespread use of jigs and fixtures. Magni-
fication is impracticable, because of width and
depth of field. Major effort must always be to
train the mounter’s keen eyes and nimble fingers
to assemble delicate parts to fine tolerances,
despite varying materials and machine set-ups.

Yet the Hytron mounter works so effortlessly
that it all looks easy. It is easy only because she
has the know-how. Next time you pick up a
Hytron tube, examine her handiwork.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

YTRO

s

MAIN OFFICE: SALEM, MASSACHUSETTS
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MODEL VH-91
/ﬂ%* PROJECTOR

This latest addition to the famous JENSEN Hypex line
meets a real need for paging and intercommunication
applications. Particularly efficient in the voice fre-
quency range, it delivers clear, intelligible speech with
maximum “punch” to override high noise levels.

By reason of an extremely clever mounting bracket,
this projector can be pointed in any direction and
securely locked into position with a single wing nut.
Two holes in the bracket are provided for mounting
on table, wall, ceiling or a post.

'The diaphragm is cloth base, phenolic impregnated.
Nominal voice coil impedance, 8 ohms; power handling
capacity, 15 watts maximum speech signal input. Two-
wire RC cable is provided for connections. Mounting
facilities are also provided on the bracket for a %"x %"
core or smaller transformer. Because of the Hypex flare
formula, useful output is attained for a 100° total angle.

This new Hypex projector is now in production; de-
liveries are expected early in 1947 and literature will
be available shortly.

JENSEN MANUFACTURING COMPANY
6607 S. LARAMIE AVE.,, CHICAGO 38, U.S.A.
In Canada: Copper Wire Products Lid., 11 King St. W., Toronto, Ont.

*Trade Mark Registered




TG V'I:;mlll

These Western Electric FM broadcast transmitters—22 in all—are now on the air in the
88-108 mc band...and others (not shown) are in operation for experimental purposes, or
are in process of installation. ¢ In FM—as in AM—transmitters of Bell Telephone Labora-

tories design and Western Electric manufacture have acquired a reputation for quality,

14 Febrvary, 1947 — ELECTRONICS



TRANSMITTERS

IN THE NEW BAND
&8 @3

Outstanding in styling and
performance! 250 watt, 1, 3,
10, 25 and 50 kw.

dependability and low operating cost. ® For FM equipment from 250 watts to 50 kw, contact

your local Graybar Broadcast Equipment Representative. He will be glad to tell you all the

technical festures and advantages which make them outstanding, or —write to Graybar

Electric Co., 420 Lexington Ave., New York 17, N. Y. QUAL, TY COUN TS

ELECTRONICS — February, 1947 18



SPECIAL WARTIME DEVELOPMENT NOW
AVAILABLE FOR PUBLIC USE
TYPE P6 DUMONT PAPER CAPACITORS

B  vowEwF
: DURASERLED e

W) canos w.v 600 ————

AC-DC CONTINUOUS

BAKELITE AT HIGH TEMPERATURES
RESINOID

SEALED
CANNOT MELT

\ BUMONT 0

G 2 DURA‘,EALED ;m
/J CAR.03- WV.600

PAT. PEND. 'BAKELIZED
TUBES

HEAT PROOF
MOISTURE PROOF
LONGER LIFE
VACUUM SEALED
SOLVES SPACE
PROBLEMS

% Dumont engineers scored in the great-
est single achievement in paper tubular
capacitors . . . meeting the most exact-
ing requirements. This type P6 has the
ends sealed in BAKELITE RESINOID.
Leads cannot PULL OUT or MELT OUT.

* Ot X

Bakelite treated tubes sealed in vacuum.

DUMONT ELECTRIC CORP. 3% HUBERT STREET

MFR'S OF CAPACITORS FOR EVERY REQUIREMENT NEW YORK, N. Y.

16 February, 1947 — ELECTRONICS



Plastics where plasﬁcs be’ong The tip insulators on this welding electrode holder

are excellent examples of the use of technical
plastics where plastics belong . . . using resistance to
heat and impact and electrical insulating properties.
Synthane (our type of plastics) qualifies well
for this job. Glass base laminated resists heat
and impact fatigue, insulates and wears well.
For these reasons and others, Synthane finds its

way into an army of applications requiring electri-

cal, chemical, mechanical or combined specifications.

. If you have a use for Synthane, let us help you
before you design. Perhaps we can save you time
and trouble with design, materials or completely
fabricated parts. Write for the complete catalog
of Synthane Plastics and their applications today.

Synthane Corporation, 6 River Road, Oaks, Penna.

where Synthane belongs

DESIGN . MATERIALS - FABRICATION . SHEETS . RODS -TUBES
FABRICATED PARTS. MOIDED - MACERATED - MOLDED-LAMINATED
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Get your copy before you plan with plastics__8
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This vew year of 1947 mark: the completion of o half-
century cf devtion to the desigr, production, i prove-
ment and ap:lication of X-rav and other eleztron
tubes. Pioneers fifty years aco, we are still pion2zring,
and ‘n ~hat ea-1est spirit pledge fer the years to come
still erecter achievements in # e electron art, increasing
and breadsnivg its ssrvice -0 the Public Heclth, to
Industry. and to Communicctiors.

MACHLETT LABORATORIES, INC., SPRINGDALE, CONHECTICUT

ELECTRONICS — February, 1947




GIVE POSITIVE “FIX"
ON CRITICAL ASSEMBLY FOR

FOXBORO

High spots from independent investigator’s on-the-
scene report . . . another study of assembly methods in
key industrial plants by James O. Peck Company.

® “We gave Phillips Screws a big responsibility,”
Foxboro’s chief engineer explained, “to maintain an
accurate alignment of the helical coils in our tem-
perature recording and control instruments.

“PHILLIPS’ POSITIVE DRIVE makes positive
fastening easier, more certain, Five Phillips Head
Screws hold in accurate position the helical coils
which are the heart of these instruments. The four-
point contact of the driver in the Phillips recess
makes it easy for the assembler to start the screws
and drive them home. And we can depend on them
to hold securely despite vibration or shock.

“WE SAVE DRIVER SLIPS that would cost us
up to 50 apiece. This is a tight-spot assembly where
the slip of a driver — a constant hazard when driv-
ing slotted head screws — would irreparably dam-
age the delicate capillury tubes, less than a half-
inch away. The cost of such a slip — disassembly,
replacing the damaged element, and reassembly
—runs up to fifty dollars.”

GET THE WHOLE INSIDE STORY of this
critical assembly and other equally interesting
studies . . . of metal, wood and plastic prod-
ucts. Plenty of tips to help you improve
your own asgemblies. FREE—use the coupon.

Report Wo- v
ASSEMBLY SAVINGS

WITH PHILLIPS SCREWS
Company

.
® 6 6 06 0060 00 ¢ 0 0 00000000000 O 000 0se 00

Phillips Screw Mfrs.,c/o Horton-Noyes 8
230? Industrial Trust Bldg., Providence, R, I.
Send me reports on Assembly Savings with Phillips Screws.

American Screw Co.
Central Screw Co.

PHILLIPS 2+ SCREWS

Wood Screws « Machine Screws < Self-tapping Screws < Stove Bolts

Phbeoll Manufacturizg Ca

Reading Screw Co.

Russell Burdsall & Ward
Bolt & Nut Co.

Scovill Manufacturing Ce.

@0 &0 00 00 o o A 0y

8 February, 1947 — ELECTRONICS

Chandler Products Corp. ﬂ”
Continental Screw Co. .
Corhin Screw Div. of

American Hdwe. Corp
Watisnal Lock Co.

L]

e The H. M. Harper Co.

e International Screw Co. National Serew & Mtg, Co.
e Lamson & Sessions Co. New Engiand Screw Co.

o Parker-Kalon Corporation
.

Milford Rivet and -
Machine Co. Pawtucket Sorew Co.

Shakeproof Inc.

The Southington Hardware M{g. Co.
The Steei Company af Canada, Ltd.
Sterilng Bolt Co.

Stronghoid Screw Products, Ine.
wolverine Bolt Company



I

ControMed Sleepmg Comfort
Made Pcssuble by a New Driver-Harris Alloy

SLlP ben-‘alh o new Simmons
Electronic klankes, turn the contrel

- to the temperature desired and relax
~ far a night of comfort.

- Separately insulated, but wound to-

gether on ¢ rayon coré and water-
proofed, fine copper wire and even
finer D-H 99 Plloy Wire form a net-
work throughout the blanket. Thea
copper wire supplies the heat — the

" D-H 99 Alloy wire controls it by
flashing foint signals to an electronic
_ control box wherever blanket tem-

parature vories as little as 1° C.

Silr_:n';_ons; selected D-H 99 Alloy for -

o
'”‘”On. aets
BRANCHES
Los Angeles

*Trade Mark
Reg. U.s. Pat . Off. -

this highly demunding application
because it, alone, met or exceeded
every specified requirement. D-H 99
Alloy had the corrasion resistance to
withstand ‘wasking or cleaning, the
fatigus resistarice to withstand re-
peated folding and the constant sen-
sitivity so vital to operating safety
and comfort. Only.0039”indiameter,
D-H 99 Alloy kas:a stable temper-
ature coefficient of :00636 per degree
C and is depandably uniform from
spocl- to spool.

If your proc{ucts or.processes involve
electrizal circuits thut require a high

Dm’ver-H aArris

COMPANY

HARRISON NEW JERSEY :
Chlmgo . Detroir . Cleveland
San Francisco . Seattle

T. C. of resistance, you'll find D-H 99

Alloy unequalled for these ap-
plications.

Schematic diagram
1 Simmons Electronic Blanket

’\ﬂ;/‘

saonawt vy




Soe iighter Jelevisien
» - withou! TON - TRAP-

aaRACTERITE ’ The Du Mont Type 10CP4 metallized teletron is de-
\e“g\h:\"s/ﬁl signed for greater efficiency in utilizing the available light
Mox. d’\ume‘e"\“\h output of a television picture tube and for greater economy
ouo-ecdt? pm"/‘“ . in receiver manufacturing. By eliminating the ion-trap a
neater vOMO%® ; 10,000 V- troublesome circuit adjustment is done away with, for it is
Anode : :‘\:g\, =10" w9,  unnecessary to provide an ion-deflection field in the neck
S;:::gﬁdvo\mqe‘ - of the tube. In addition to protecting the screen, the metal-
lization acts as a mirror. The major portion of the avail-
able light is reflected through the viewing screen with a
ru:‘er striking increase in light output and contrast. The Du
details on Mont Type 10CP4 metallized teletron is interchangeable
request with older types with only slight modifications.

3
© ALLEN B. DU MONT LABORATORIES, INC.

—h L e OO 13 4 i 8 bl M ALl W it N

PASSAIC, NEW JERSEY » CABLE ADDRESS: WESPEXLIN, NEW YORK |

20 February, -1947 — ELECTRONICS



[ i

A
- .
-

Pnagfected BY EXTREME HEAT OR COLD {-‘_ﬁ.

. « « in short, constructed
to last under the worst of
operating conditions.

% Although essentially fitted for
the “tough” applications, Chicago
Transformer’s Sealed in Steel con-
struction is being specified with
increasing frequency by engineers
who design electronic equipment
for only average, or normal, con-
ditions, but who, because of the
vilal services performed by their
products, require an extra margin

of dependability.

Their reasoning ——

(a) Water vapor, oxygen, and carbon
dioxide exist in all atmospheres; chlorine
and sulphur compounds in the air of in-
dustrial localities.

hﬁf{ﬁ_'@gﬂ 'nl]‘,'?:.uoings

(h) The action of these agents, intens- : tough resilient gaskets ert 4
ified by heat and direct current potentials, .y and 1o cushion terminuls and bushings against mechanical
corrodes copper coil windings, shortens "~ shock or drastic changes in \erq;;eramre. {No cracking
transformer life. ~ because of sudden'h?aat 'h&;s'(erl from soldering iron to ]

(¢) Moisture, even when not excessive ~ terminals during chassis assembly operation.) :
in the air, frequently condenses on the 4 ' |
inside of partially sealed or unsealed cases 9 Seamless, Drawn Steel Case and CT.innovated Deep
and shields as the result of variations in é Seal Base Cover provide a strong, impenetrakle housing
temperature, : which, with its compmet, modern, and streamlined “good

L . : looks,” helps sell the equipment in which it appears. ]
Their conclusion —

It is good engineering to specify the 9 Coil is impregnated by a process using heat and alternate
transformers that have mel with outstand- g eycles of vacuum and pressure. By use of vacuum, all
ing success the most rigid military tests for - moisture is withdrawn frem the coil, while pressure and
Eealing againsl corrosion, have been proven heat thoroughly impregnate it with wax or varnish. Supe-

1o stay sealed in extremes of heat and cold ~ rior to ordinary iwpregnation processes, this method ]
... Chicago Transformers, Sealed in Steel. insures that the transformer is potted without moisture |

trapped inside. )

} i

ynug-;uns. ) 3501 ADD]SON STRE.ET CHICAGO 18, ILLINOIS
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FOR THE LARGER STATI

FEATURES
High Fidelity Signal—flat frequency response 30 to 10,000 c.p.s.—
distortion less than 395 at 95% modulation—noise lgvel minus 60 db
below 1009 modulation.
Low Operating Cost —simple circuit design plus quality components
operated at well below capacity assure exceptionally long tube life
and economical operation.
Fast, Easy Maintenance —full length doors, large compartments and
improved mechanical design provide maximum convenience and
accessibility.
Instantaneous Power Reduction for nighttime operagfon through
a single switch, without program interruption..
High Stability Crystal Oscillator with transfer switch. Provision for
second crystal.
Easy to Operate —centralized manual or automatic plus remote con-
sole control. Minimum number of tuning controls, sixteen meters
instantly check all circuits, full complement of circuit-indicating
lights, modern motor tuning.
Automatic Recycling minimizes lost air time.

Easily Meets All FCC Requirements and is fully approvea.

Enduring beauty! Modern functional design, fin-
ished in harmonious contrast of Dove Grey and
Woodland Brown baked enamel, trimmed in chrome.
A full complement of circuit indicating lights imme-
diately localize a control circuit failure,

This handsome control console gives the engineer fully automatic con~
trol of all transmitter operations plus studio switching facilities for
bandling emergency programs originating at the transmitter., Controls
audio and monitor switching; contains VU meter and remote antenga
current meter, Finished in colors to match transmitter, 5 °

DEVOTED TO RESEARCH AND MANUFACTURE




... all the basic advantages of

Rugged and completely
accessible. Compart-
ments, large enough for
a man to enter, make
cleaning and servicing
easy,

Brilliantly developed in this new

‘5 or 10 KILOWATT
AM TRANSMITTER

‘Big station engineers all over. the country de-
signed this transmitter. It is custom engineered to
their specifications— to give you exactly what you
want and have asked for. That, is the advantage
of Raytheon design.

For the first time — complete accessibility including con-
venient servicing from the inside of any one of the roomy
compartments.

Reliability that is built into every circuit plus extra safe-
guards against program interruprion. Control features that
instantly locate a failure, meter every circuit, allow manual
‘or automatic operation at the centralized control panel or at
the remote console.

Positive safeguards to equipment are provided—double

FOR THE BROADCASTING INDUSTRY

Euwcellence én Elocthonics

protection to° personnel—quiét high-velocity air
cooling with an individual blower for each modu-
lator and power amplifier tube.

The efficient high level system of modulation
means real operating economy. The low initial,
cost will also surprise you.

Before you order your transmitter get all the facts on the
RA.5 or 10. Write today for fully illustrated booklet contain-
ing complete technical specifications, inside views and sche-
matic diagram. S

RAYTHEON MAN UFACTUR‘NG COMPANY

Broadcast Equipment Division
7475 North Rogers Avenye Chlcago 26, lilinols




) MOLDED
"IRON CORES

STANDARD AND
HIGH-FREQUENCY TYPES

A pioneer in Iron Core production, Stackpole can supply prac-
tically any desired type from 100 cycles to upward of 175 megacy-
cles and in an infinite variety of shapes. sizes and characteristics.
Also available are High-Resistivity Cores showing a resistance of
practical infinity: Insulated Cores wherein the screws are kept out
of the coil field and “Q” consequently increased; Iron Cores for
choke coils; and Side-Molded Iron Cores featuring uniform perme-
ability with respect to linearity. Write for details and samples

of any type. N

trsterdeinitslis

for higher "Q” STACKPOLE &
SCREW-TYPE MOLDED CORES

These Stackpole developments are proving highly popular for
circuits where small assemblies are the order of the day. and
wher2 "Q"” must be kept at an absolute maximum, The cores them-
selves are threaded, thus eliminxting the conventional brass core
screw. Tubes can be threcced to fit cores if desired. More eco-
nomical, however, is the use of a wire C-spring clip placed (ob-
tainable from usual sources of supply) in a slot in an unthreaded
tube. Stackpole Screw-Type Cores are ideal for the design of I-F
and dual I-F Transformers lor AM and FM.

IRON SLEEVE TYPES
. .. for better coils in less space

By use of Stackpole Sleeve Cores. much smaller cans of any

material may be used to provide “Q" that is equal to, or better
LOOK FOR THE than, that of conventional cores and cans. Thus they facilitate
f;T:ECKA:gl: MIN- an exceptionally high order of tuning unit efficiency in greatly
oo sorancoreh reduf:ed size. .Cmns ar? not alwa\fs necessary — and. where they
the highest i are, inexpensive aluminum containers may often be used.
molded materials
quality.

STACKPOLE CARBON CO., Electronic Components Division, ST. MARYS, PA.

24 February, 1947 — ELECTRONICS



Meissner Coils, long the accepted standard for engineers
who insist on high quality performance, are designed to
meet your most exacting requirements. Precision-made,
these superior components are backed by a 24 year

reputation for quality and uniformity in manufacture.

A complete line, including Air Core Flastic |. Fs, Iron Core

Plastic I. Fs and standard I. Fs. Send for free catalog.

Buaclable Soon!

The new Hazeltine Combination AM-IF and FM-IF Single Unit Coils. The
answer to space and production problems in the design of AM-FM receivers.

WRITE
FOR FULL
“INFORMATION

936 N MICHIGAN AVENUE - CHICAGO 11, ILLINOIS
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The heart of a magnetron, showing lami-
nations, as produced by the Raytheon
Mannfacturing Co., Waltham, Mass.

The MAGNETRON again proves
that Copper Is the Metal of Invention

HE first magnetrons produced in this country were

“hogged” out of solid OFHC copper bar, a diffi-
cult process because copper in this form does not
machine freely. About 100 man-hours of expert
machine work were required per piece, and rejections
were high. The magnetron threatened to be an almost
fatal bottleneck in the radar program.

At this point Raytheon stepped in with a new idea.
OFHC copper may be difficult to drill and turn with
great accuracy, but it can be easily punched. The idea
was to build up magnetrons of punched laminations,
stacked in precision jigs, and silver-brazed in an auto-
matic conveyor furnace. This made it possible to
increase production from 100 a day to 2500, and
make better tubes as well. Revere supplied much of
the copper strip used by Raytheon.

This remarkable accomplishment is another ex-
ample of the fact that copper is indeed “The Metal of

26

Invention.” It lends itself easily to brand new ideas.

Revere supplies copper in its six basic types, and in
many different forms, and in addition produces brasses,
bronzes, aluminum and magnesium alloys, and electric
welded steel tube. The Revere Technical Advisory
Service will gladly cooperate with you in selecting
the proper metals for electronic uses.

REVERE

COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801
230 Park Avenne, New York 17, New York

Mills: Baltimore, Md.; Chicago, 11l.; Detroit, Mizh.;
New Bedford, Mass.; Rome, N. Y.—Sales Offices in
Principal C/txe:, Distributors Everyi-here.

Listen to Exploring the Unknown on the Mutual Network
every Sunday evening, 9 to 9:30 p.m., EST.
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LABORATORY

10 cps to 1 mc.

There’s an almost limitless number
of uses for this practical, wide-band
-hp- voltmeter in today’s laboratory,
plant, production line, electrical or
electronic installation. Power or car-
rier circuit voltages, capacity, hum and
output level, amplifier gain, network
response, audio to video voltages—
this -bp- model 400A quickly and
accurately measures them all. The
simple panel control gives you in-
stantaneous choice of 9 direct reading
voltage and decibel ranges. Each
decibel range is related to the next
by a 10 db interval.

For greatest precision in voltage
measurement, this -hp- 400A volt-
meter has an open, easily-read linear
scale. Because of generous overlap
between ranges, it is always possible
to make readings well up on the scale,
thus minimizing meter frictional

INSTRUMENTS

R.M.S.VOLTS

J_uJ.LuJ_Lu_Lu_g

Precise, Swift Measurements
between .005 and 300 volis,

F

OR SPEED AND ACCURACY

MAXIMUM ACCURACY ON

6

T
2’%%10
~ P

0

X2

errors. Tedious switching during a
series of measurements can always

be eliminated by selection of the

proper range. The linear scale meter
is exceptionally rugged, and will
maintain its high degree of accuracy
over a long period of time, despite
hard knocks in the field.

The overall accuracy of the -hp-
400A voltmeter is within 3% to 100
kc; 5% to 1 mc. Variations caused by
changing line voltage or aging tubes
affect readings less than 3%. Input
impedance of 1 megohm enhances
exactness of measurement because
circuits under test are not disturbed.
And overloads 100 times normal do
not appreciably affect performance of
this light, compact instrument.

Write or wire today for further
details. Immediate shipment can be
made from stock.

HEWLETT-PACKARD COMPANY

1358A PAGE MILL ROAD «PALO ALTO, CALIFORNIA
Export Agents: Frazar and Hansen, 301 Clay Street, San Francisco 11, California, U. S. A,

Power Supplies ¢+ Frequency Standards « Amplifiers « Electronic Tachometers + Noise and Distortion Analyzers » Audio Signal Generators * Attenuators

Frequency Meters « UHF Signal Generators « Square Wave Generators * Audio Frequency Oscillators ¢« Wave Analyzers » Yacuum Tube Yoltmeters

ELECTRONICS — February, 1947

THIS -hp- LINEAR SCALE

These -hp- Representatives

Are at Your Service

CHICAGO 6, ILLINOIS
Alfred Crossley
549 W. Randolph Street
State 7444

DENVER 10, COLORADO
Ronald G. Bowen
1886 South Humboldt Street
Spruce 9368

HIGH POINT, NORTH CAROLINA
Bivins & Caldwell
134 West Commerce Street
High Point 3672

HOLLYWOOD 46, CALIFORNIA
Norman B. Neely Enterprises
7422 Melrose Avenue
Whitney 1147

NEW YORK 7, NEW YORK
Burlingame Associates Ltd.
11 Park Place
Worth 2-2171

TORONTO 1, CANADA
Atlas Radio Corp. Ltd.
560 King Street West
Waverley 4761
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TURNER
999

TURNER
u9s

Severe operating conditions are a “push-over” for Turner Dynamic mikes. Their accurate pickup
and smooth natural response to voice and music is not affected by climate or temperature. Built-
in ruggedness enables them to stand up and deliver under abuse that renders an ordinary micro-
phone useless. Typical of Turner Quality are Models 99, 999, and U9S. Professionals both in
appearance and performance they will give added efficiency to your operations. Find out more

about these Turner Dynamics.

MODEL 99 DYNAMIC

Used by broadcast stations, large city
police departments, and specified as
standard equipment by internation-
ally known manufacturers. Will not
blast from close speaking. Case fits
any standard microphone stand and
adjustable saddle gives semi- or non-
directional operation. Response is flat
within =+=5db from 40-9000 cycles.
Level: 52db below 1 volt/dyne/sq. cm.
at high impedance. Gun metal type
finish. Complete with 20 ft. removable
cable set in a choice of 30-50 ohms, 200
ohms, 500 ohms, or high impedance:

MODEL 999 “uké DYNAMIC

Same style and finish as Model 99.
Equipped with Balanced Line features
for critical applications and professional
results under all conditions. Has voice
coil and transformer leads insulated
from ground and microphone case.
Line is balanced to the ground. Re-
sponse is flat within ==5db from 40-
9000 cycles. Level: 52db below 1 volt/
dyne/sq. cm. at high impedance. Com-
plete with 20 ft. balanced line low
capacity removable cable set with 3-pin
polarized locking connection in a
choice of standard impedances.

MODEL U9S DYNAMIC

Four Impedances at Your Fingertips

Whatever impedance you need —
50 ohms, 200 ohms, 500 ohms or
high impedance —you can get it
quickly and easily with the turn of
the switch on Turner U9S. This
flexible unit handles toughest jobs.
Same precision engineering and rug-
ged construction as Model 999 with
built-in multi-impedance trans-
former. Response is flat within =5db
from 40-9000 cycles. Level: 52db be-
low 1 volt/dyne/sq. cm. at high
impedance. Complete with 20 ft.
removable cable set.

S e Write for complete literature
describing all Turner Microphones
for public address, recording, call
system, amatcur and commercial
broadcast, and special applications.

- _— \ =
E j oy
~ = |- , .
m A= SF W 4 BY TURNER

Licensed underU.S. patents of the American Telephone and Tele-
graph Company, and Western Electric Company, Incorporated.

THE TURNER COMPANY

905 17th Street N. E. ¢ Cedar Rapids, lowa
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HOW CLOSE MUST THE TOLERANCES DE?
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BAMOVE AL: BRUSE A %O SHASF COURERS
Ewcary e SYNRETIE SONG b Limree ANS
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GEAR SPECIALTIES

5. *’? -y ‘ﬂF extreme precision is a factor in the small gears you need, better let

@Eﬁ‘ 2 “G.S.” do the job. For, here, men, materials and machinery are co-

i, . s ordinated to the intensively specialized operation of manufacturing FRAC-

TIONAL HORSEPOWER. GEARS exclusively. G.S. Gears from 12 to0 96

_ D.P. are produced in volume with remarkable uniformity. Take advantage

Thagie capies B9 o of this unnsual Small Gear service, developed to its present high degree of

isatiolls of G.S. Small efficiency thru a quarter century of experience with all different types and

bkt O materials. G.S. engineers will gladly lend you every possible aid. Ask
cost or obligaRon, them today for suggestions, ideas and cost estimates.

E@IR Specialties

(T N {5 S e el ... )
?@E WIRED'S _EMSEST RCLUSIVE MANUFACTURERS OF ERAGT BNA- HORSEPOWER GEARS

MEMBER OF
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DIRECTIONAL ANTENNA
EQUIPMENT FOR _A

i

S By Ay
-

lllustrated is a new phasing unit recently shippedto W G A C
OTHER g Y shipp »

Augusta, Georgia for use with their new 5 KW RCA trans-
BROADCAST . mitter. W G A C was the 60th station to choose JOHNSON
PRODUCTS for their directional system. This impressive total is growing

at an accelerated clip—it's based on definite advantages.
Ig Your JOHNSON equipment will be more efficient because

it is designed especially for your antenna system. Because

Adjustable,
Shielded ; it is not a "packaged” unit intended to solve everyone's

Sampling Loop

problems there will be no unused components, nor will you
have to add a few to meet your particular needs. JOHNSON-
built cabinets will match the style and finish of your trans-
mitter. Standardization is employed where it will not impair
efficiency. For instance 90% of the major components are of
standard design, and manufactured by JOHNSON. This

permits an even flow of parts to your assembly job and

careful control of their quality by JOHNSON engineers. No
name of better reputation can appear on your phasing and

antenna coupling units,

SAVE THE COST OF
A SEPARATE FM TOWER!

1f you are going to add FM to your existing AM facilities, quite likely you've looked at the price of a tower and wondered
if the new antenna can go on top of an AM radiator. [f the location is suitable and it's structurally possible, the answer
is, it can and you'll never turn an easier several thousand dollars your way. The JOHNSON ISO-COUPLER announced

in March of 1946 was the first commercial equipment offered to properly handle the two systems on one structure.

- N - It's designed for power up to and including 50 KW AM, and 10 KW FM. A heavy, weatherproof cabinet does away
solation Filter
with the need of routine cleaning and uncertainties inherent in equipment exposed to the weather,

ONLY THE ‘‘ISO-COUPLER’’ OFFERS ALL OF THESE ADVANTAGES

Tower Lighting Choke 1. Completely isolates AM and FM—no interaction pos- 6. Optimum impedance match possible for any FM fre-

sible. quency for 51.5 ohm line.

7. Standing wave ratio up to 2 caused by antenna can

2. Can be furnished with correcting network so that in-
be eliminated between Iso-Coupler and transmitter.

nmn

stallation does not affect adjustment of present an-

Open Wire
Transmission tenna coupling or directional equipment. 8. [so-Coupler can be used with any size and length of
Line Support 5 RMA standard FM line and any type of end terminal.

3. Easy to install and adjust.
. R 9. Coaxial line between Iso-Coupler and antenna can
4. Adjustments are efficient, broad, stable, and not af- be fostened directly 1o AM tower, eliminating expen-

li fected by climafic changes. sive line insulators and replacements.

. Adjustments are possible at any-time without disturbing 10. Pres:urizing maintenance independent of electrical
coaxial lines. adjustment.

The first ISO-COUPLER has already given many months of satisfactory
J [] H N S 0 N service and we're in steady production.
a édm()llj name l.ll pddl.o Write to Department D for free Johnson literature today.

E. F. JOHNSON COMPANY . WASECA, MINNESOTA
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Two rectifiers that emphasize

AVAILABLE NOW FOR

QUANTITY DELIVERY

These rugged Chatham rectifiers
offer proven dependability under
savere operating conditions. Xenon
gas fill results in heavy current ca-
Facity, low voltage drop, and high
reak inverse voltage rating. Another
frature is very wide ambient tem-
perature range. Chatham engineering
rrovides immunity to shock and vi-
kration. Both types are especially
applicable to mobile, airborne and
remote installations where extreme

1
| |
1

TYPE 3828:

Filament Volts ........

Peak Inv. Volts...

Peak Anode Amps..._.1.0

Aver. Anode Amps...0.25

Yoltoge Drop Approx.
10v

Height ... 6.38 inches

ELECTRONICS — February, 1947

INQUIRIES _
INVITED £

temperature ranges are encountered.
Types 3B28 and 4B32 operate de-
pendably, and without auxiliary heat-
ers, within a temperature range of
—75°C to -+90°C. All ratings are
conservative and ample overload ca-
pacity prevents failure under acci-
dental overload. Further details will
be furnished promptly on request.

TYPE 4B32:
g Filament Volts ........ 5.0AC
4 832 Peak Inv, Volts ........ 10KV
M“DE INU. SR , Peak Anode Amps.
A ; v, Aver. Anode Amps....1.25

..5.0

Voltage Drop Approx.

10v

Height ............ 7.88 Inches




More Uniform Current Control

Smaller Physical Size...with

TAPER-WOUND

PER CENT CURRENT OR VOLTAGE

Rheosta'

>

100 . r —— : ©00
(C)
3 SECTION| TAPER
s | {se2@
—
<
z
(8) o indi q d
| 2 SECTION < Rheostat windings are sometimes 1apere
S04 TAPER 142 4 —that is, wound in two or more sections of
(a) = diminishing wire sizes. This can be done
CRISRMIVGNDING ~ w because only the first turn ol a rheostat car-
] \ o ries the maximum current. Succeeding turns
= S carry only a fraction of the maximum cur-
rent. Thus, they can be of smaller wire size,
Variation of Current, v°““§e’ oy permitting the use of a smaller rheastat—
° isteaecin ithikhicostz UShaltitotation - or a winding of higher resistance for a given
- . . . .
0 20 40 60 " o 100 size rheostat. Ohmite will design =special

PER CENT ROTATION OF RHEOSTAT SHAFT

HOW A TAPERED WINDING
PROVIDES MORE UNIFORM CONTROL

In a uniformly wound rheostat, each degree of rotation adds a constant
number of obms to a constantly increasing number of ohms. Hence, as
the rheostat shaft is rotated, the resistance increases mose slowly and
the curreat decreases more slowly than before, as shown in Curve A of
the chart above. A tapered winding (Curves B and C), by increasing the
number of ohms per degree of rotation as the total obms in the circuit
increase, makes the rotation versus current eurve mere nearly linear.

tapered windings to suit indi-
vidual needs. An extensive line
of standard tapered rheostats
18 also available.

Jor Catalog and Engineering
Manual No. 40.

OHMITE MANUFACTURING CO.
4816 Fleurnoy St., Chicago 44, |ll.

OFMITE

RHEOSTATS « RESISTORS

TAP SWITCHES
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ELECT
VIBROMETER

v il Hhe finges:

ON WEAR
AND STRAIN

The new Televiso Mode! 11-B Vibrometer provides a

fast, accurate and easily used method of maintaining Beoreter i o lespecialivale

proper vibration limits in any manufacturing process . |
in measuring the vibration

or test procedure. ‘ - )
characteristics of motors, gears, bearmgs, rotors,

The Vibrometer has a frequency response of from 1 o 204 similar equipment.
2 to 2,500 cps and indicates all three types of vi-
bration mcasurement, i.e., displacement, velocity and The portability and rugged construction of the

.acceleration. Moadel 11-B Vibrometer make it usable for ficld serv-

Suitable for most industrial applications, the Vi ice, as well as for production and laboratory work.

=

Televiso Vibrometers are used by the fore-
most research and industrial institutions in

America.
WRITE TODAY FOR VIBROMETER BULLETIN NUMBER 33 E EVI s U
PRICE - $235 F.O.B. Chicaga
DELIVERY — within 30 days L
LGUARAN'I’Y—Unconditionolly guaranteed for 2 years PRODU C TS co
7466 IRVING PARK ROAD

CHICAGO 34, ILLINOIS
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YOU Cdu _
problems
like these...

there are 18 good reasons—18 ‘‘dag"’

-JAENT
DRAWING

i

POSITIVE
RECTIFIER
CONTACT

“PAINTED”
SHIELDING
LAYERS

colloidal graphite dispersions—why

there need be no clumsy handling of

a host of production and maintenance "

problems.

To bring you abreast of the many

war-time and post-war applications ‘

ELECTROSTATIC
SHIELDING

for these versatile ‘‘dag’’ dispersions

RAY-
FOCUSING
ANODES

as they affect your operations,

Acheson has prepared the full line

of free booklets listed below.

Particularly, because it’s brand new, we
recommend that you request the new,
completely illustrated bulletin No. 460 —
which is the complete general story of

‘‘dag’ colloidal graphite dispersions.

colloidal
products

ACHESON COLLOIDS CORPORATION JiLeod Bl
PORT HURON, MICHIGAN DEPT. B-5

This new literature on ‘“dag” colloidal graphite is

P |
| yours for the asking: i
| 46—0 I A dato and reference booklet regarding *dag Please send me without obligation, a copy of each of the bullelins checked: |
| colloidal graphite dispersions and their applica~
tions. 16 pages profusely illustrated. ]
a7 Facts about ‘I‘dag" colloutol glr;‘:phiie N = = = = |
for ASSEMBLING AND RUNNING-IN
[421] ENGINES AND MACHINERY, POSITION. — —— - :
Facts about **dag?? colloidal graphite FIRM - - -
422 | O PARTING ‘COMPOUND, Il |
ADDRESS. - —
Facts about “*dag?? colloidal graphite i |
] 42§_J as a HIGHTEMPERATURE LUBRICANT. ZONE No.. STATE :
Facts about **dag’® colloidal gra-
[[431] phite for IMPREGNATION AND SUR- OUR PRESENT OIL SUPPLIER 1S i
FACE COATINGS. 1
| ' Facts about **dag?® colioidal graphite i the FIELD {Lubricants containing **dag® colloidal graphite are
| =2 OF ELECTRONICS. D available from major oil companies.) :
L ————— P e — - W S e SIS SIS SER S SR WOT DT AED GED DT SR wen S Emy D B D S E D e Ses Y SR A w— =N
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Have you a use for a

" STEATITE SPRING?

. 1
litustrated above are steatite ceramic springs produced
by the Research Division of American Lava Corporation.
Pitches, lengths, inside and outside diameters can be
varied- within fairly wide limits. Compression and
elongation limits vary anly slightly with changes in size.
Meiallized surfaces can be supplied.

We do not know where this steatite spring may be
useful. It is annbunced so that its availability may be
known by resedgrch and engineering men in the elec-
tronic and electrical fields. .

The development of this steatite ceramic spring re-
sults from American Lava Corporation’s constant search

for better techniques and ceramics and new technical
applications. American Lava Corporation was founded
on research. Its Research Division has long been ac-
knowledged as being far in the forefront of the industry.
No other organization has such resources in trained
technical men, research equipment, and facilities. No
other organization has ceramic data comparable to
that developed at American Lava Corporation in 44
years of constant research. Here, if anywhere, you will
find the answer to any problem involving technical
ceramics. We like tough problems and are ready to
cooperate with you on your technical ceramic problems.

AUSIMAG AMERICAN LAVA CORPORATION

CHATTANOOGA

5, T ENNESSEE

A44TH YEAR OF CERAMIC LEADERSHIP

ENGINEERING SERVICE OFFICES: ST. LOUIE, Mo., 1123 Washinston Avelfel: Garfield 4959 + NEWARK, N. 1., 671 Broad St., Tel: Mitchell 28159 + CAMERIDGE, Mass., 38.8 Bratile St.,

Tel: Kirkland 4498 - GIHCAGO,x9 5. CI

Y721 * SAN FRANCISCO, 163 Second St., Tel. D@,lﬂ’:}?lél o LDS' ANGELES, 324 .N. San Pedro 5t., Tel. Mutval 9076




For true to life recording there has never been

anything better than Presto Green Label Discs.

E@ﬁ@ RECORDING CORPORATION -+ 242 WEST 55TH STREET « NEW YORK 19, N.'Y.

Walter P. Downs, Ltd., in Canada

World’s Largest Manufacturer of Instantaneous Sound Recording Equipment & Discs

36 February, 1947 — ELECTRONICS



1 minute
to metallize
plastics

National Research Corporation developed Type thls H]gh
3103 Evaporator, a 48” high-production unit, to

provide a simple, quick method for coating plastics Vacuum
with precious metals and other metal finishes. Plas- Evaporator
tic articles to be coated are loaded into the vacuum L
chamber together with tungsten or molybdenum
filaments on which the plating metal is placed,
either wound on like wire or placed in boat-type
containers. When the filament is heated electrically, d
the metal evaporates and coats the plastic in a / an

few seconds. Ca"Ite'S
To cut coating time, Callite prepared these special heatlng

tungsten and molybdenum elements to vaporize

plating metals.at pressures of 1 micron or less. The \ 6|ements
bheating cycle is so rapid that no distortion of the

plastics takes place despite the high rate of heat \\

transfer from the white-hot filaments.

Callite has aided industry materially to develop
new processes, new products and better ways for
producing old standbys. If your oper-
ation requires dependable components
of standard or special metallurgy and j |
shape — call on Callite first. Perhaps , m ’;nvm. Pful'l:dlum an:] :,._
your specific application has been : TUNGSTEN c?.j;::ex rj.:im’:':;
worked out already in the laboratory
of our experience. Callite Tungsten
Corporation, 547 Thirty-ninth St., Union City, N. J.
Branch Offices located in Chicago and Cleveland.

‘ METALLURGY

Tungsten, molybdenum, silver, plat-

Bi-Metols; Callinite Facing

........

Material. Send for bulletins.

ELECTRONICS — February, 1947
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IKAR™ yerar rrooucts co.,INC.

124 -30th Street, Braoklyn 32, M. V.

%mloon%aﬂnwnmg%eduﬂela/
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Cabinets and housings fabricated by KARP are
distinguished for superior sturdiness that insures
longer life, and handseme, custem-crafted ap-
pearance.

This “plus’ in both utility and beauty gives your
finished assembly added market value. It easily
justifies a higher selling price if that is your aim—
or gives you competifive advantage without
higher price.

KARP builds in this extra worth by pcinstaking
skill and care to the most minute detail—a result
of superior specialized experience and ability,
together with the finest of modern plant equip-

Let KARP solve your
housing problems

il
: It
®

-
—

E

I._."'J.

d

ment and facilities, Tou get a de luxe, custom job
at a cost that compares with that of ready-made
stock items.

Our large store of dies and tools is available ta
save you the expense of many special dies. Ye#
your job is individuclited to your exact specifi-
cations.

Tell us your needs and probtlems. Send us your
blueprints. Get car quctations on cabinets, =n-
closures, chassis, racks, penels and housing. ANY
METAL. ANY SIZE. ANY GAUGE. ANY QUAN-
TITY.

WRITE FOR OUR NEW CATALOG. SEE OUR EXHIBIT AT THE |. R. E. SHOW

February, 1947 — ELECTRONICS



Announcing a brand new miniature capacitor

The "HI-KAP”

made with Centralab’s original Ceramic-X!

Look at “HI-KAP” Performance,
Ratings, Convenience of Design!

Diameter (Max, O.D.)

Al

Thickness (Mo;(imrun'l)

W.V.D.C. ,

AN Guaranteed Min. Capac.

\
Flash Test V.D.C.
Weight (Average)

Here it is—a sensational new quality
line of miniature ceramic disc capacitors,
developed and completely fabricated by Cen-
tralab! No other capacitor this size offers you
the dependability, economy and versatility which
these "'Hi-Kap’* features now make possible:

RELIABILITY: Permanent Ceramic-X stability as-
sures utmost reliability in small physical size and
low mass weight. Impervious to moisture.

CONVENIENCE: Convenient placement of 22-gauge
leads permits low inductance connections on al-
most any appropriate capacitor application.

CAPACITY: “Hi-Kaps” are rated at a guaranteed
minimum capacity for applications where close
tolerances are unnecessary. Lowest minimum ca-

ACTUAL
SIZE
SHOWN
ABOVE

Ceramic Trimmers
Bulletin 630

Selector Switches
Bulletin 722

Variable Resistors Ceramic Capaditors

Ceramics

Bulletin 720 Bulletin 697 Bulletin 630

ELECTRONICS — February, 1947

Other capacity valuves available. Inquire now!

) Compare these Exclusive "HI-KAP” Features
... Never Before Available in Small Capacitors!

pacity will be exceeded by substantial amount on
all units.

CONSTRUCTION: Pure silver electrodes bonded to
permanent Ceramic-X with a tensile strength of
3000 Ibs. per sq. in. High strength leads soldered
directly to electrodes. Flat plate design assures
low internal inductance.

INSULATION: Entire “Hi-Kap” unit is covered
with a phenolic coating plus special impregnation
to provide extra protection against voltage break-
down, mechanical damage and humidity. No
further treatment required for export equipment
(tropical use).

For complete information, write for Bulletin 933.
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GENERATOR ROTORS CAN
BE OPERATED SAFELY AT

125,000 RPM

Cunico is the newest addition to the Arnold high quality permanent
magnet line. It is a copper nickel cobalt alloy which has very high
coercive force. Ductile, machineable and malleable, Cunico can be
fabricated into a wide variety of simple and complex designs. Draw-
ing, cutting, machining, punching and screw machine operations are
practical.

Cunico can be magnetized in any direction, and is most efficient
where a large cross section is available to produce sufficient total flux.
‘Generator rotors are a typical application. A relatively short length
is required to maintain the flux because of its high coercive force.

Jeono CUNICO CAN BE PRODUCED IN THE FOL-
fram & LOWING SHAPES AND APPROXIMATE SIZES:
Tl mh&;fw\ o BARS " to 1” square
il | STRIPS—2” maximum width x
@ Janco ! .015” to .312” thickness
,—»--“""‘c:; ," RODS— %" to 1" in diameter
Ve, - 2 feght ! WIRE—No. 2 to No. 24 AWG sizes
| [ CASTINGS—Maximum section 17
e i thick g
100 PO P R N Write today for details
ENERGY PRODUCT (BGHG)MAX.

ARNOLD'S TECHNICAL BULLETIN

*‘Permanent Mag-
nets for Industry"

ways in which the

THE ARNOLD ENGINEERING COMPANY ML <@ i

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION

war-born Improve-

) ments ‘in permanent
147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS magnets can be most
valuable to you. Send
Specialists in the manufactyre of ALNICO PERMANENT MAGNETS for if!
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Ankpseal

Continuous unfailing service is a prime requirement for
industrial control cables, telephone cables, radio control
cables, television cables and power cables. Ankoseal offers
special protection for these types of cable against the rav-
ages of fire, because it will not support combustion.

Because it chars, but does not readily drip or run from the
cable when placed in direct flame, it often affords dielectric
protection to vital circuits until replacements can be made
in case of flash fires from short circuits, spontaneous combus-
tion, or from other causes.

Ankoseal has many other desirable qualities — including
resistance to a variety of other destructive agents, unusual
flexibility, long life and versatility.
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WURLIIZER

provides BLILEY CRYSTAL selection of the nation’s

top-flight bands and

The Wurlitzer automatic, electric phonograph, affec-
tionately known as the juke box, is a proven source
of top-flight entertainment on almost every high-
way and byway of America. Behind this assured
performance lies a combination of electronic and
mechanical ingenuity that could only be achieved by
precision engineering.

In the new Wurlitzer instrument, selection of

records may be accomplished by carrier current trans-
mission of crystal controlled r-f pulses from the

CRYSTALS

BLILEY ELECTRIC COMPANY -

42

entertainers

remote selector box to a receiver in the reproducer.
Design considerations called for reliable crystal start-
ing and rapid, clean pulsing.

Bliley engineers were consulted concerning the
crystal unit and associated oscillator circuit needed
to meet these requirements. The problem was success-
fully solved and Bliley Crystals are now used in
thousands of Wurlitzer installations.

Make it a habit to consult Bliley, first, on all fre-
quency control <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>