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ULTRA COMPACT UNITS...OUNCER UNITS |

HIGH FIDELITY.... SMALL SIZE.... FROM STOCK

UTC Ultra compact audio units are small and light in weight, ideally suited to remote amplifier and
simitar compact equipment. High fidelity is obtainable in all individual units, the frequency response
being =+ 2 DB from 30 to 20,000 cycles.

True hum balancing coil structure combined with a high conductivity die cast outer case, effects good e
inductive shielding. .

Type Secondary List

No. Application Primary Impedance Impedance Price

A-10 Low impedance mike, pickup, 50, 125/150, 200/250, 50 ohms $15.00
or multiple line to grid 333, 500/600 ohms

A-11  Low impedance mike, pickup, 50, 200, 500 50,000 ohms 16.00

or line to 1 or 2 grids (multiple alloy shields for low hum pickup)
A-12  Low impedance mike, pickup, 50, 125/150, 200/250, 80,000 ohms overall,

or multiple line to grids 333, 500/600 ohms in two sections 15.00
A-14 Dynamic microphone to one 30 ohms 50,000 ohms overall,

or two grids in_two sections 14.00
A-20 Mixing, mike, pickup, or mul- 50, 125/150, 200/250, 50, 125/150, 200/250,

tiple line to line 333, 500/600 ohms 333, 500/600 ohms 15.00

A-21  mixing, low impedance mike, 50, 200/250, 500/600 50, 200/250, 500/600 16.00
pickup, or line to line (multiple alloy shields for ow hum pickup)

A-16_ Single plate to single grid 15.000 ohms 60.000 ohms, 2:1 ratio 13.00
A-17 Single plate to single grid  As above As above 15.00
8 MA unbalanced D.C.
A-18 Single plate to two grids. 15,000 ohms 80,000 ohms overail,
Split primary 2.3:1 turn ratio 14.00
A-19 Single plate to two grids 8 15,000 ohms 80.000 ohms overall,
MA unbalanced D.C. 2.3:1 turn ratio 18.00 CASE
A-24 Single plate to multiple line 15,000 ohms 50, 125/150, 200/250, TYPE A
333, 500/600 ohms 15.00 12" x 12" x 2 high
A-25 Single plate to multiple line 15,000 ohms 50, 125/150, 200/250, |
8 MA unpalanced D.C. 333, 500/600 ohms 14.00 —
A-26  Push pull low level plates to 30,000 ohms 50, 125/150. 200/250,
. multiple line plate to plate 333, 500/600 ohms 15.00 e
A-27 Crystal microphone to mul- 100,000 ohms 50, 125/150. 200/250,
tiole line 333. 500/600 ohms 15.00
A-30  Audio choke, 250 henrvs i 5 MA 6000 ochms D.C..65 henrvs @ 10 MA 1500 ohms D.C.  10.00
A-32 Filter choke 60 henrys @ 15 MA 2000 ohms D.C., 15 henrys @ 30 MA 500 ohms D.C.  9.00 il

UTC OUNCER components represent the acme in compact quality transformers. These units, which weigh
one ounce, are fully impregnated and seated in a drawn aluminum housing 7" diameter ... mounting
opposite terminal board. High fidelity characteristics are provided, uniform from 40 to 15,000 cycles,
except for 0-14, 015, and units carrying DC which are intended for voice frequencies from 150 to
3,00 cycles. Maximum level O DB.

Type

No. Application Pri. Imp. Sec. Imp. Price
0-1  Mike, pickup or line to 50, 200/250 50,000 $13.25

1 grid 500/600
0-2 Mike, pickup or line to 50, 200/250 50,000 13.25

2 grids 500/600
0-3 Dynamic mike to 1 grid 7.5/30 50,000 12.00
0-4  Single plate to 1 grid 15,000 60,000 10.50
0-5 Plate to grid, D.C. in Pri. 15,000 60,000 10.50
0-6  Single plate to 2 grids 15,000 95,000 12.00
0-7 Plate to 2 grids, 15,000 95,000 12.00

5 D.C. in Pri.
OUNZER 0-8__ Single plate to line 15,000 50, 200250, 500/600 13.25
CASE 0-9__ Plate to line, D.C. in Pri. 15,000 50, 200/250, 500/600 13.25
%" Cia. x 118" high 0-10 Push pull plates to line 30,000 ohms 50, 200/250, 500/600 13.25
plate to plate

0-11_ Crystal mike to line 50,000 50, 200/250, 500/600 13.25
0-12 Mixing and matching 50, 200/250 50, 200/250, 500/600 12.00
0-13  Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.C., 6000 ohms 9.50
0-14 50:1 mike or line to grid 200 12 megohm 13.25
10:1 single plate to grid 15,000 1 megohm 13.25

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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Critical measurements are made at the Andrew Corporation’s Orland Park, lllinois, research lob with the aid of this
structure. A bulldozer skids it about the grounds and the height of arrays is readily varied by means of a sliding frame

(see p 138)
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Provides greater rejection of unwanted signals than tuned circuits alone
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MARION RUGGEDIZED METERS

P This amazing new family of Marion ruggedized electrical indi-
cating instruments sets new standards of quality and accuracy in
electrical measurement. Marion “Ruggedized” instruments give
better performance in any application. Use them with confidence
even where you never before dared use “delicate instfuments.”
They exceed all JAN-I-6 requirements, are bermetically sealed
N and completely interchangeable with existing JAN 215" and
& Sna 315" types.

L ' Marion Ruggedized instruments perform perfectly under critical
i g conditions of shock, vibration, mechanical stress and strain.
Hermetic sealing makes them impervious to weather and climate.

When he best in meters for any appli
cation — from bulldozers to Geiger Counters
insist on Marion, the name that means the most in
meters.

Send for our booklet on Marion Ruggedized
Instruments. Marion Electrical Instrument Company,
401 Canal Street, Manchester, New Hampshire.

Manufacturers of
Hermetically Sealed

Meters Since 1944 MARION MEANS THE MOST IN METERS

Canadian Representative; Astral Bectric Company, 44 Danforth Road, Toronto, Ontarlo, Canada
Export Division: 458 Broadway, New York 13, US.A,, Cables MORHANEX

marion meters
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for
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A JOURNAL OF INSTRUMENT ENGINEERING

MUIRHEAD

AVAILABLE FREE OF CHARGE

TO RESEARCH WORKERS

APPARATUS

COVERS A WIDE

RANGE OF REQUIRE- TO TECHNICIANS

MENTS FOR ELECTRICAL TO SCIENTISTS

MEASUREMENTS AND TO ENGINEERS

TESTING, SERVO AND

and others who are interested in scientific and
REMOTE CONTROL PURPOSES, . . —_
electronic instruments and their applications

AND FOR PHOTOTELEGRAPHY.

POST
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TODAY |

MUIRHEAD & Co LTD

PRECISION ELECTRICAL INSTRUMENT MAKERS MUIRHEAD

BECKENHAM - KENT - ENGLAND  ftermea msronenrs

Telegrams & Cables MUIRHEAD ELMERS-END 33
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A complete line

- -';\*' 3 service and balanced performance
£ in every characteristic. These 2-watt

Bulletin A-2.

Controls. Catalog Bulletin A-4,

12C Type W Wire Wound Controls

are designed for long, dependable

varioble wire wourd units provide
maximum adaptability to most rheo-
stat and potentiometer applications
within their power rating. Cotalog

IKC New Type Q@ Controls feoture

small %"’ size, rugged construction

ik rd and superior performance. Increased
arc of rotation permits same resis-
tonce ratios successfyl in targer IRC

WwWWW americanradiohistorv. com

mnusual combinations of characteristics
required in today’s critical electronic circuits
demand a complete range of resistor types.
Specializing in resistors, IRC makes the
widest line in the industry. This means

ease of procurement—a single dependable
source of supply for all your resistance

needs. It also means unbiased

recommendations—no substitution of
units “‘just as good”’. IRC’s complete line
of products; complete research and testing
facilities; complete network of licensees

for emergency production—all add

up to complete satisfaction for you.

PRECISION RESISTORS

IRC Precision Wire Wounds offer a fine balance of
accuracy and dependability. for close-tolerance
opplications. Extensively used by leading instru-
ment makers, they excelin every significant charac-
teristic. Catalog Bulletin D-1.

IRC Deposited Carbon PRECISTORS combine accu-
racy and economy for close-tolerance applications,
where carbon compaositions are unsvitoble and
wire-wound precisions too expensive. Catalog
Bulletin B-4.

IRC Matched Pairs provide o dependable low-
cost solution to close-toferance requirements. Both
Type BT and BW Resistors are availoble in
matched pairs. Catalog Bulletin B-3.

IRC Sealed Precision Voltmeter Multipliers are suit-
able and dependable for use under the most
severe humidity conditions. Each consists of several
IRC Precisions mounted and interconnected, encased
in o glozed ceramic tube. Cotalog Bufletin D-2.
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HIGH FREQUENCY and
HIGH POWER RESISTORS

IRC Type MP High Frequency

Resistors afford stability with low
inherent inductance and capacity
in circuits invalving steep wave
fronts, high frequency measuring
circuits and radar pulse equip-
ment. Available in sizes from Y
to 90 watts. Catalog Bulletin F-1,

Type MV High Voltage Resistors
vtilize IRC's famaus filament re-
sistance coating in helical turns on
a ceramic tube to provide a con-
ducting path of lang, effective
length. Result: Exceptional sta-

bility even in very high

/ resistance values. Cata-
4_:"‘ tog Bulletin G-1.
IRC Type MVX High Ohmic, High

Voltage Resistors meet require-
ments for a small high
range unit with axial
leads. Engineered for

high voltage applications, MYX

has exceptional stability. Catalog

Eulletin G-2.

IRC Type MPM High Frequency Resistors are miniature units
suitable for high frequency receiver and similar applications.
Stabile resistors with low inherent inductance and capacity.
Body only %'’ long. Catalog Bulletin F-1.

Whorewer, the, Gnouit, Sage- -V~
Power Resistors * Voltmeter Multipliers
¢ Insulated Composition Resistors ® Low
Wattage Wire Wounds ® Volume
Cantrols ® Voltage Dividers * Precision
Wire Wounds ® Deposited Carbon
Precistors ® Ulra-HF aond High
Voltage Resistors ® Insuiated Chokes

INTERNATIONAL
RESISTANCE COMPANY

PHILADELPHIA 8, PENNSYLVANIA

#2 Canodo: International Reslstance Compony,j
\81d., Toronto, Liconsee

P

INSULATED COMPOSITION
and WIRE WOUND RESISTORS

IRC Advanced Type BT Resistors
meet and beat JAN-R-11 Specifi.
cations at'3, 2,1 and 2 watts—
cambine extremely low aperating
temperature with excellent pawer
dissipation. Catalog Bulletin B-1,

IRC Type BW Wire Wound Resistors
are exceptionolly stable, inex«
pensive units far low range re-
quirements. Have excellent per-
formance records in TV circuits,
meters, analyzers, etc. Catalog

#
/ -
\"/
/ Bulletin B-5.
3 {RC Type BTAV High Voltage

’(" Resistors, developed for use as

A discharge resistors in fluarescent 'Quick Start”
g ballasts, withstand mamentary peak surge
of 6000 volts. Alse svited to TV bleeder
circuits. Catalog Bulletin B-1.

POWER RESISTORS

IRC Fixed and Adjustable Power

Wire Wounds give balanced per-
formance in every characteristic
—are available in o full range of
sizes, types and terminals for ex-
acting, heavy-duty applicatians.
Catalog Bulletin C-2.

IRC Type FRW Flat Wire Wound
Resistors fulfill requirements of
high wattage dissipation in limited
space—may be mounted verti-
cally or horizontally, singly or in
stacks. Catalog Bulletin C-1.

IRC Type MW Wire Wound Resistors
offer low initial cost, lower mount-
ing cost, flexibility in providing
taps, and saving in space. Com-
pletely insulated against moisture.
Catalog Bulletin B-2.

IRC Type LP Water-Cooled Resistars
for TV, FM and Dielectric Heating
Applications. Cooled internally by
high velocity stream of water;
adjustable to local water pressure
and power dissipation up to 5
K.W.A.C. Catalog Bulletin F-2.

INTERNATIONAL RESISTANCE CO. C
403 N. BROAD ST., PHILADELPHIA 8, PA.

Bulletin A-2 (W) Bulletin B-4 {DC}) Bulletin F-1 {MP)
Bulletin A-4 (Q} Bulletin B-5 (BW) Bulletin F-1 (MPM)
Bulletin B-1 (BT} Bulletin C-1 (FRW}) Bulletin F-2 (LP)
Bulletin B-1 (BTAV} Bulletin C.2 (PWW) Bulletin G-1 (MV)
Bulletin B-2 (MW) Bulletin D-1 (W W]} Bulletin G-2 (MVX)&
Bulletin B-2 {M/P}) Bulletin D-2 (MF)
NAME. .. i i .o . ceee
TITLE. .. .... PR S ISP Ur SR eeeeeas EEEEREEEEE |
COMPANY........ 000 0000T 0000000000 o . e n e KT
ADDRESS. . ......... 000000000 D . e
Ci¥e. .oemm. . . 7 ¥v. ¥vwY. P \ZONE......STATE........ b

J. F. ARNDT & CO., ADV. AGENCY,



MAKE 16 GROUND CONNECTIONS IN
1 MINUTE!

Low-resistance joints that hold at over 125°C easily made with

G-E PRECISION CONTROL FOR RESISTANCE WELDERS

Operators are making sixteen ground connections a minute to a tele-
vision-receiver chassis with G. E.’s precision-control resistance welding
method.

The compact electronic spot-welding control shown here has been
specifically designed for use in conjunction with smali bench welders or
tongs and thus is ideally suited for many of the otherwise expensive
assembly operations encountered in the manufacture of electronic
equipment.

The panel provides for welding-current to control the amount of heat
produced in the welds. Once set, successive weldirg currents remain
constant to assure accurate and consistent welding of connections.

Complete data in Bulletin GEA-4175.

GENERAL

www americanradiohistorv com

) ELECTRIC

NEW! Unit-Bearing Motor
for fans and blowers

e all angle operation

e improved appearance

e provision for 4-way mounting

é quiet operation

e requires no additional
lubrication

e adjustable-speed operation
available

Available in ratings from 25 millihorse-
power to 1/12 horsepower to match many
fan or blower sizes, this new G-E unit-bear-
ing motor uses a new lubrication system
and bearing design that permit reliable
operation in any position. For extremely
quiet operation, resilient cradle-base or
end-ring mounting may be supplied. Suit-
able control is available for two-speed or
adjustable-speed operation. More data in

Bulletins GEA-5338 and GEC-219A.

667-11
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replace tubes BEFORE THEY FAIL!
—record life with G-E time meters

A vacuum tube can usually be replaced hefore it fails if you have
an accurate indication of operating time on the electronic device
on which the tube is used.

G-E time meters, with dependable Telechron® motor drive,
record operating time in hours, tenths of hours, or minutes, and
are supplied for 115-; 230-, or 460-volts. The molded Textolite?
case harmonizes with other G-E 3l;-inch instruments mounted
on the same panel. For more information, including dimensions,
write for Bulletin GEC-472.

*Reg. T. M. Telechron, Inc. tReg. T. M. General Electric Co.

o7

sure protection
against overheating!

This G-E flow interlock opens the electric circuit of your water-
cooled components when water flow is lower than a preset
minimum, closes it when flow is above this point.

Depending on adjustment, the interlock will actuate the elec-
tric contact for any flow between V5 and four gallons per min-
ute. Cut-in, cut-out differential is 0.1 gpm.

Ratings: 10 amps, 120 or 240 volts a-c; maximum water-linc
pressure is 125 Ib./sq. in. Unit is bronze with standard V5-inch
fittings, is casy to install and adjust. See Bulletin GEC-411.

ELECTRONICS — March, 1951
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select 10 ranges ! Y
with this HIGH SE ‘

CALIBRATED RANGES: .001 to 300 volts (10 cycles to
1.5 mc.); —52 to -} 52 db (ref. level —1 mw at 600 v.)

Just about everything you could ask for in a high-sen-
sitivity vacuum tube voltmeter! Frequency range of
this G-E Type AA-l instrument is substantially flac
from 10 cycles to one megacycle with voltage ranges
of 0-.01, 0-.03, 0-0.1, 0-0.3, 0-1.0, 0-3.0, 0-10, 0-30, 0-100,
0-300, decibels from —52 to -/-52 in 10 ranges.
Ten-position pushbutton switch instantly selects
range without passing through intermediate stages.
This vacuum-tube voltmeter is stable, has high imped-
ance input, uses full-wave rectification, and has an
amplifier output of 3 volts. More in Bulletin GEC-461.

General Electric Company, Section A 667-11
Apparatus Department, Schenectady 5, N. Y.

Please send me the following bulletins:

[ GEA-4175 Welding control

Indicate [] GEA-5338 Fan motors

V for reference only [] GEC-219A Fan motors

X for planning an immediate [] GEC-411 Flow interlock

project (] GEC-461 Vacuum-tube voltmeter

[] GEC-472 Time meters

Name. R S
Company
Address. —

City State______



THE NEW
TURNER

MODEL 50D DYNAMIC
FOR TV - AM - FM

Recording ¢ Broadcast
Public Address

The crown jewel of dynamic microphones.
See it, handle it — use it on highest quality re-
cording, public address or broadcast work.
New beauty, new styling, new utility and new
performance make the Turner Aristocrat the
finest of the fine. Use it anywhere, indoors or
out — in hand, on stand, suspended, or con-
cealed in stage settings. The Aristocras is
quickly and easily detached from ball swivel
coupler for hand use. Non-directional polar
pattern picks up sound from any direction.
Equally effective for individual or group pick-
ups with wide range, high fidelity reproduc-
tion of voice or music. Its high output dynamic
generator requires no closely associated
auxiliary equipment for outstanding results.
Built of finest materials with flawless work-
manship, each unit is laboratory calibrated to
insure specification standards. ... Write for
complete details.

SPECIFICATIONS:

FREQUENCY RESPONSE: 50 to 15,000 c.p.s. flat within & 2%db.

OUTPUT LEVEL: 56 db below 1 volt/dyne/sq. cm.

IMPEDANCE: 15, 200, 500 ohms or high.impedance.

POLAR PATTERN: Essentially non-directional in any position.

MOUNTING: Boll and swive! type, tilts in any direction. Standard
$4' — 27 thread.

CABLE: 20 ft.,, high quality rubber covered, two conductor shielded
cable with Cannon quick-disconnect plug.

THE TURNER COMPANY

905 17th Street N. E,,
IN CANADA: Canadian Marconi Co.,
EXPORT: Ad. Auriema, Inc.,

&L

Cedar Rapids, lowa

Montreal, P.Q., and Branches
89 Broad Street, New York 4, N. Y.

/ox&t BY TURNER
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1951 ‘” N SOLDIER...

and the question of SPEED
on your assembly line

Limits Supply

B Held by Plants

., WASHINGTON, Dec. 19—

:National Production Authority
“hrdering a 20 per cent cut in
“ollian use of tin during Feb

dary tin can be reused
1 mcre lead can be p|
#-lead alloys for solder, al
nsible tubes used for §
“oam, dental paste and
bducts.

®ne long-range effect
“ler will be to cut the s

than other solders . . . due to extré-active, non-corrosive

ERSIN FLUX and' Thin-Wall Triple-Core construction.

“hs for food, beer and
“\sumer products. But i
will not ha feit by 4

»ntil 1 text yd

" tha be us
,ﬁa‘ ' mmer’
already 4
PA offic -

THE ORIGINAL 3 CORE SOLDER . . . THE ONLY SOLDER
MADE WATH NON-CORROSIVE, EXTRA-ACTIVE ERSIN FLUX.

-

New Edition! FREE —

Valuatile bocklet *Madern Solders' and
testing samples available on request.

Specify ERSIN MULTICORE to insure rapid melting,
continuity of flux and perfect bonding —even on
difficult metals. Maintain speed on your assembly
line, yet prevent *'dry’’ joints, ERSIN MULTICORE is
the World's Finest Solder —costs less because it
saves time and avoids rejects,

Address U. 5. A. and Canadian inquiries 1o

MULTICORE SALES CORP.

164 Duane Street * New York 13, N. Y.

Inquiries regarding other territories to

MULTICORE SOLDERS LTD.
Mellier House, Albemarie Street * London, W. 1, England




Looking for trouble before it starts...

with an MB VIBRATION EXCITER

WHEN PRODUCTS GIVE unexpected trouble in serv-
ice, you’ll find too often that it’s due to vibration.

Foresighted concerns take no chances with this
enemy of equipment life. At Sperry Gyroscope
Company, possible troubles due to vibration are
ferreted out in the laboratory. By means of an
MB Vibration Exciter, which has quick, easy
adjustments for force and frequency, instruments
are checked for vibratory response —for ability
to resist fatigue. Result: Trouble is eliminated in
the design stage, before it starts.

This shaker is adaptable to countless situa-
tions. You can test miniature electrical assemblies
g. . to mammoth wing structures; filaments to heavy
:jg} axle shafts. In one of its jobs—fatigue testing —
T the shaker reproduces vibratory effect of years
within hours. One company, for example, reduced
the time of spot-checking bellows to 10 minutes—
a job which formerly took 12 hours per unit!

= Location of noise sources . . . ac-

: tual observation of the motions of

._‘ i\ vibrations . . . study of damping

| . characteristics of materials...these

L e are but a few other important jobs
XD //{/ = where an MB Exciter pays off.

Models which deliver forces of 5,

One ol the many irstruments

produced by the Sp=rry Gyro-
scope Company is here un-
dergoing a “sha<e test” on
the MB model S-3 Vibration
Exciter. Such vitration test-
ing contributes t> the de-
pendability in service for
which Sperry imstruments

25, 50, 100, 200, 300 and 2500 pounds
are available — all electromagnetic.
These exciters are suitable for vi-
bration testing equipment to USAF
specifications 41065-B and MIL-E-
5272. Write us for details.

are ncted. The irszrument is
fastened to thz shake table
of the exciter, wh:ch is con-
trollec from =—an-=1. Ampli-
tude, velocity ard accelera-
tion are being r2ed directly
on an MB Vitret:on Meter.

The Model $3 Vibration Exciter illustrated delivers
peak force of 200 pounds. Qperates in frequency
range of 3 to 500 C.P.S. Has rotating power supply.
Write us for more detailed information on MB
Vibration Exciters, and ask for bulletin 410 -M35,

THE | MANUFACTURING COMPANY, Inc.

1060 State Street, New Haven 11, Conn.

PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION ., .. TO MEASURE IT ., . . TO REPRODUCE IT
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WAVEGUIDE
TEST EQUIPMENT

2,600 10 18,000 mc!

N/

\

The revolutionary new -hp- waveguide test equip-
ment shown on the following pages represents
the practical, economical adaptation of a new, fresh
concept of waveguide instrumentation. Emphasis
throughout is on functional simplicity and low cost;
instruments are offered as individual basic com-
ponents. Most equipment is based on entirely new
designs developed either in the -hp- laboratories

J

or by Varian Associates, microwave equipment and
electron tube specialists.

Full frequency coverage from 2,600 mc to 18,000
mc is offered in 6 waveguide sizes: 3" x 127,
2"V, 12" x %", Va"x %", 1" x 2", .702"x .391",
Instrumentation is now available in most of these
sizes. Complete instrumentation for these frequen-
cies will be provided during the forthcoming year.

HEWLETT-PACKARD COMPANY

2178A PAGE MILL ROAD -

PALO ALTO, CALIFORNIA, U.S.A.

Sales Representatives in all principal areas.
Export: Frazar & Hansen, Ltd., San Francisco, Los Angeles; New York City



Broad-Band Waveguide Test Equipment!

-hp- 809

e

/810 Slotted Sections

Slotted sections are one of the most
important measuring instruments
in waveguide engincering. They
are essential to the measurement
of impedance, reflection and other
transmission characteristics.

A single precision carriage (-4p- 809B) mounts either slotted
waveguide sections or coaxial sections covering the frequency
range from 4.0 to 12.4 kmc. This results in maximum flexibility
and minimum cost for complete frequency coverage. The car-
riage travels on a new 3-point, ball-bearing suspension system;
and waveguide or coaxial slotted sections may be quickly inter-
changed. Carriage operates in conjunction with -bp- 442A
Broad-Band Probe and -/p- 440A Coaxial Detector. -hp- 810B
Waveguide Slotted Sections are available in sizes: 2”"x 17,
125" x 34", 14" x 5", 17x 14", -hp- 806A Coaxial Slotted Section
is available for frequency range 3.0 kmc to 12.0 kmc. -hp-
S810A Waveguide Slotted Section, of conventional design, is
available in size 3"x 1%3” to cover the frequency range 2.6 to
3.9 kmc.

-hp-280A, 281A Adaptors, Waveguide to Coaxial

For transition between waveguide and co-
axial systems. Each adaptor covers the full
waveguide range with a VSWR not ex-
ceeding 1.5.-hp- 280A with flexible cable,
3”x 1'2" only. -hp- 281A, with Type N
Jacks, sizes 3"x 1}2", 2"x 17, 12" x %",
11,4!7)( 58”’ 1"X 1,2//.

-hp- 370 Attenuators, Fixed

Fixed atrenuation characteristics of 6, 10 or 20 db. For reduc-
ing power level, isolating system units and reducing reflection.
Max. VSWR 1.15. Sizes: 3"x 114", 2"x 1", 1" x 34", 134" x 34",
1"x ¥%",.702"x .391".

-hp- 375A Attenuators, Variable Flap

For introducing variable power differences
. in a waveguide, or isolating power sources
Bl and loads. Consists of slotted waveguide
" section in which marched plate is moved.
Max. VSWR 1.15. Sizes: 3"x 132", 2"x 1",
11.2//x 34”, 11,4'” X svgll, 1//X 1 2//, .702”x .391”'

-hp- 380A Attenuators, Calibrated Variable

For use between 2,600 and 3,950 mc
to create known attenuations or isolate
sources and loads. Each instrument accu-
rately calibrated at 3,000 mc. Max. VSWR
| 1.15. Sizes: 3"x 1}3". (Other sizes to be
announced.)

-hp- 485A Detector Mounts

For measurement of power between fre-
quencics 2.6 to 18.0 kmc in conjunction
with -hp- 430A Power Meter and Sperry
821 barretter. Also may be employed to
measure relative level, or detect rf energy
using a Type 1N21 crystal. Each mount is semi-tuned by means
of a movable short. Additional tuning may be provided if de-
sired by means of -/p- 870A Slide Screw Tuner or -/p- 880A
E-H Tuner. Sizes: 3”x 13" (for use with barretter only), 2"x 17,
12" x 34//’ 1‘4”}( r/, 1" x 112//‘ 702" x .391//'

-hp- 840A, 841A Waveguide Tees
Rectangular series or shunt tees for coupling waveguide sys-
tems, as when .dividing power or introducing impedances.
Model 840A Serics Tees branch from wide face of waveguide.
Model 841A Shunt Tees branch from narrow face. Sizes: 3”
X 11‘271’ 2”X l”, 112//)( 347/’ 114/’}( 58”’ 1”X 12!/’ .70277 X .39171'

Providing a new standard of broad-band
operation plus traditional -hp- speed,
accuracy, convenience and economy, for all

types of precision microwave measurements.

See this new equipment at the I.R.E. Show
or write your -hp- sales representative or

BOOTHS 40, 41 factory for details.

-hp- 845A Hybrid Tees

Four-arm, rectangular hybrid tee. Com-
posed of series and shunt tee constructed
at same point in waveguide. Possess many
properties of bridge circuit. Used for rapid

: P determination of VSWR; as impedance
transformer; as a bridge, etc. Sizes: 3"x 112", 2"x 1", 1}2"x %/,
11/4/VX 58”, 1//X 12//’ .7021/}{ .391”.

-hp- 920A Adjustable Shorts

Adjustable choke-type short for tuning or

introducing reactance in combination

with detecting sections, series, shunt or

hybrid tees. Sizes: 3"x 1'2",2"x 1", 1}2"x
]I!I, 11'4")( 58”, 1"x ]2”, 702"x .391”.



Simple Design, Multi-Purpose Operation!

Versatile power supply for operation of all
types of low-power klystron oscillators in
test-bench experiments. Beam voltage
250 to 400 v. at 50 ma. max. Reflector
voltage 10 to 900 v. at 5 gamps. Internal
square wave modulation, 1,000 cps; also provision for external
modulation. 6.3 volt, 1.5 amp. filament supply.

-hp- 530A Frequency Meters

General purpose reaction type frequency meter covering the
entire waveguide frequency band. Consists of a high "Q’ reso-
nant cavity tuned by a plunger. Micrometer scale indicates
plunger position. Accuracy £0.10%. Ranges: 5.85 to 8.20 kmc
(1'2"x 34") and 8.2 to 12.4 kmc (1”x %"). (Other sizes to be
announced.)

-hp- 870A Slide Screw Tuners

For flattening waveguide systems. Con-
sists of slotted waveguide section and
adjustable probe on sliding carriage. Vary-
ing position and peneration of probe
sets up VSWR which can be adjusted to
cancel existing VSWR in system. VSWR
values up to 20 can be tuncd with an auurlcy of VSWR 1.02.
Sizes: 3"x 114",2"x 1", 122"x %" 114"x 58" 1"x %", . 702"x.391",

-hp- 880A E-H Tuners

Marching section for tuning high power
systems or for tuning systems where low
leakage is essential. Consists of hybrid
waveguide tee with moveable choke type
shorts placed in shunt and series arms.
Sizes: 3" x 1% 2"x 1”7, 1% x %", 14" x

58‘//, 1!/ 1 // 702!/x 391//

-hp- 715A Klystron Power Supply

-hp- 440A Coaxial Detector

 -/p- 440A Coaxial Detector, a tunable crys-
tal and bolometer mount, may be used as
an rf detector for coaxial systems operat-
ing over the frequency range, 2.4 kmc to
124 kmc. A single adjustment provides
rapid tuning. Equipment mates with Type N connectors and
operates either with silicon crystal or bolometer.

-hp- 442A Broad-Band Probe

This probe may be combined with -bp- 440A to provide a
highly sensitive, easily tuned detector for use with slotted
sections. A micrometer depth adjustment
provides quick control of rf coupling.
This combination is specifically designed
to operate with -/p- 809B and 810A/B
Slotted Waveguide equipment.

-hp- 910A Low Power Terminations

For use wherever matched load is required, as in measurement
of reflection, discontinuities or where waveguide must be
properly terminated. Coasists of tapered piece of resistive ma-
terial terminating a waveguide section in its characteristic
impedance. Max. VSWR 1.06. Average power 1 watt, sizes:
37x 112", 2"x 17, 149" x %", 124" x %8". Average power 1/2
watt, sizes: 1”x 13 % ,.702"x . 391”

-hp- 912A High Power Terminations

Used as dummy loads for high-power

transmitters. Dissipate large amounts of

power without undesirable reflection.

VSWR less than 1.1. Forced air cooling
required when operating at 50% rating or above. 250 warts
average power, size: 3" x 1'2”. 100 watts average power, 1"x }2”.
(Other sizes to be announced )

In addition to waveguide equipment shown on these pages, -hp- offers the basic coaxial
equipment used in major microwave research and development projects throughout America.

-hp- 616A UNF Signal Generator
1,800 to 4,000 mc. Qutput
ange 0.1
mw). Continuously variable,
directreading, no adjustments
during operation.

-hp- 818A $SNF Signal Generator
3,800 to 7,600 mc. Output
range 2.23 uv.to 0.223 v, (1

mw). Continuously variable,
directreading, no adjustments
during operation

-hp- 805A/B Slotted Line
Highly stable, exclusive, par-
allel plane design. 500 mc to
400G mc. Model 805A, VSWR
1.04, 50 ohms xmpedance for
flexible cables; 805B, VSWR
1.02, 46.3 ohms im edance,
for %" rigid coaxial line.

-hp- 430A Microwave Power Meter
Automatic, instantaneous
power readings i db or milli-
watts. No calculations, no
adjustments. Use with any
microwave bolometer mount.

-hp- 415A S'cmﬂng Wave Indicator
Hx h- ‘famam lifter operatin,
audio frequency. Reaf
VSWR and db direct. 70 db
calibrated range. Normal fre-
?ency 1,000 cps; others avail-
le, 300 to0’2,000 cps.



/VEW Insulating Laminate...

INSUROK"
GRADE T-812

e SUPERLATIVE
INSULATION RESISTANCE

LOW MOISTURE ABSORPTION
VERY HIGH STRENGTH *heg. U. . Pat. OF.
EXCELLENT PUNCHABILITY

T-812’s Property Combination
INSUROK T-812 is a new paper-base punching —Unmatched by any other material!

stock that laughs at heat and humidity! It has out-
standing properties that have never before been com- Thickness tested......1/16"
bined in one insulating laminate. T-812 has excellent Moisture Absorption (24 hours)......0.38% . , ,
electrical characteristics, plus a spectacular ability to ;xpapsmn after 24 hours” immersion in water at 77°F. Conter_.0.0001 i (— 0.0002
N i ensile Strength, psi...._... Main Direction _ 19,500._..______Cross Direction. 14500

retafn then? throu.gh extremes of he.at‘ and hu.n?ldl.t y Flexural Strength, psi...... _Main Direction 23,000_._..._._ Cross Digection. 18,000
.Its m:‘ulaltloln rehtlstamiﬁ after humidity conditioning Dielectric Strength {perpendicular to laminations) V/Mil, Short Time....__723 Step by Step . _ 625
is particularly noteworthy.

INSUROK T-812 retains all of the properties of Tﬁidﬁi:::m lﬁ;flmﬂgrsnm:t ?ltng’ufz
the well-known INSUROK T-725 and, in addition, Power Factor at 1 megacycle . ... ... ..0.028 R 0.03
has lower moisture absorption and much higher insu- Diglectric Constant at 1 megacycle ... . 44 45
lation resistance. It punches readily into intricate Luss Factor ot | mogacycle ... 0.13. AL
shapes. Investigate INSUROK T-812 for your prod- Insulation Resistance, megohms ... ..).,00m,000
uct. Information upon request.

, SALES OFFICES: CLEVELAND e DETROIT
7 e INDIANAPOLIS o LOCKLAND, OHIO e MILWAUKEE
" NEW BRUNSWICK, (N. J.) *» NEW YORK
FOUNDED 1858—LOCKLAND, OHIO PHILADELPHIA o ROCHESTER e ST. LOJIS
, }

2797 Lake St., Melrose Park, lllinois (Chicago District)
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WHAT YOU GAIN WHEN YOU BUY...

HYTRON
gm%%/

RECTANGU[ARS

You get THE ORIGINAL, The studio-matched
rectangular tube is Hytron’s baby. Its logically
designed screen matches the 4 by 3 aspect
ratio of the studio picture. Quite naturally,
Hytron’s new rectangular is fast becoming the
most popular picture tube.

You get UNIFORMITY.Hytron’s new picture-
tube plant is the most modern in the world.
It was designed especially to mass-produce
Hytron studio-matched rectangulars of uniform
dependability.

9 You get A COMPLETE LINE, Hytron offers
. you 14-, 16-, 17-, and 20-inch studio-matched
rectangulars All the popular rectangulars

d ' (and the popular types of round tubes too).

» You get THE QUALITY LEADERS DEMAND.
Nine out of ten leading TV set makers choose
Hytron. More and more leading service-
ADMIRAL * AIR KING + BENDIX + CROSLEY « EMERSON dealers pick Hytron. Because their own ex-
HALLICRAFTERS + HOFFMAN + MOTOROLA . NATIONAL perience proves Hytron studio-matched rec-
tangulars give ‘“‘amazingly clearer, sharper,

OLYMPIC + SENTINEL + SETCHELL- CARLSON + SPARTON more brilliant pictures.” Demand this same
performance for yourself. Demand original
STROMBERG - CARLSON + TRAV-LER + WESTINGHOUSE Hytron studio-matched rectangulars.

AND OTHERS

“““o“ YTR

LEADING TV SET MANUFACTURERS PICK HYTRON RECTANGULARS:

ADIO TupEs

ELECTRONICS — March, 1951 15
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Here airhilds Newest Potentometer

o T TYPE- 148

¢ Low Torque
e Accurate Phasing
¢ Quick Replacement
» Ganging up to 20 on a shaft

The finest weve ever buile! That's our idea
of the new "746”. It’s got lower torque,

a new more accurate phasing adjustment,
and a ncw method of ganging thar makes it
easy to put as many as twenty Cups on a
single shaft. Individual cups in a gang are
casily replaced if necessary.

The new potentiometer is available with
linear or non-linear w indings to meet your
specifications. Its attractive case is made of
grey anodized aluminum.

The “746” is just one of the complete Fairchild
family of precision potentiometers. What are your
requirements? Write, giving details, to Fairchild
Camera and Inistriment Corporation, 88-06

Van Wyck Boulevard, Janiica 1, N.Y. Dept. 140-13A.

o

&,

PRECISION POTENTIOMETER 0FFERS

W\%‘-\‘

\

SR,

EASY REPLACEMENT

To replace a unit in a “746” gang, loosen con-
necting-band screws, remove “cup,” slip new
“cup” under bands, and tighten screws. This
feature pays off in experimental work where
circuit clements are chunged periodically.

SPECIFICATIONS

‘ Accuracy (overall resistance}—=.5% (linear),
‘ better {non-linear)
Mechanical accuracy—

radial play—.0009 in. FIR max.;

shaft—centerless ground stainless steel to .2500 diam.

1;
pilot hub—machined to .5000 (+.0000, —.0005 in.)

| (-} -0000, —.0005 in.
|

Torque—1.5 oz-in.
Dimensions—diameter 1.750 max.; length (1 cup)

.800 in. %.009 in.; added Ieng?h per unit ganged

1580 in. =.002 in.
Case—yrey anodized aluminum

1.0% or

concentricity (shaft to pilot)—.0015 in. FIR max.;

ACCURATE PHASING

A new type phasing adjustment is simpler
and more accurate. A retainer plate clamps
shaft to wiper arm. To adjust for phasing,
loosen two screws, set the arm to the correct
position, then tighten screws.

FLEXIBLE DESIGN

Typical of the special consideration Fairchild
aives to its customers’ special requirements is
this plng-in version of the "746." Where fast
servicing is a must, the advantages of this
“quick-change” unit are quite apparent.

—LaircHiLp

PI/?'ECISIOIV POTENTIOMETERS

SEE THE TYPE 746 AND OTHER FAIRCHILD PRECISION POTENTIOMETERS AT THE RADIO ENGINEERING SHOW, BOOTH 238-239

16
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TAKE A MICROSECOND LOOK
AT A PROJECTILE IN FLIGHT
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Velocity of proiectile: Approx. 2800° per second. Duration of spark light: 12 x 107 second.

How Centralab Engineers solved a problem
in Electronics for Ultra-High Speed Photography

C ENTRALAB engineers know their clectronics and ceramics!
CERAMIC TUBULAR DIELECTRIC REPLACES 30 This single ceranuc development greatly advanced the photo-
OF STANDARD SOLID DIELECTRIC COAXIAL study of turbulence, ultra-sonic wave structure, and other
CABLE — LIGHT INTINSITY BETTERED 900 TIMES high-speed phenomena. But this is just one of literally thou-
Ultra-speed photographs are taken with sands of clectronic component problems solved by Centralab.
the light of an eleciric spark. Former 3 | - . n o Ly
merhod used 30 feet of co-axial cable For Centvmlab enginecrs have .compoundcd and tcstgd ovel
tansmission line — charged with 10.000 20,000 different ceramics. So if you have a problem in elec:
V. —and discharged across a spark gap. [ K R i
tronics — in radio or radar . . . in TV, FM or X-ray — that
To replace the bulky cable, Centralub R N . . X
developed a tubular ceramic¢ condeaser Centralab Ceramics might solve . . . don't hesitate, call us in
(27 O.D. x 6%7 long) with silver X
elecirodes fired 10 the inner and outer today!
sml'é{c)cs. Tihercogdcnsyx is c[huf:f(d (}r’o
10KV) and dischatged exactly like the 7 ' a7 2 p 4 ; ve .
Former Method cahle however with a gain in light R &OL_I won t reglet l-f fOI. CCF}U‘&IJIW 1S the ”“hlStIy s PIOI]CCI
intewsity of 900 times! Characteristics of in Printed Electronic Circuits and carbon controls — the
the new Centralah ceramic coadenscr are : . ) 5 S .
i teader in the industry for the widest varicty of fine quality
Dicleceric Constant....6000 at 1 megacycle . . i 4 .
Capacity ~....24.000 mmf. ceramic capacitors — high voltage, by-pass coupling or tem-
— Velocity propagation. .027 x velocity ) , = i ’ SRl 1
= prO{,ag \ion in air. perature compensating types — n flat, tubular, disc or cyiin-
Impedance Approx. 1 Ohm Irical sh X
Centralab Decay time, drical shapes.
Condenser peak to 1/e peak 2 x 10-7 second ) ] )
Rise time, O to peak 1 x 10-7 second Photograph and its technical data is gratetully accredited to Dr.
s 4 ‘ N
50% of peak limits. L& x 10-7 second J. C. Hubbard, Messrs. J. A, Fitzpatrick and W. J. Thaler, Dept. of
Physics, Catholic U., Washington, D.C

For more Cen

D developments that can help you B




See them at the L.R.E. SHOW — Booths 232-33

PRINTED ELECTRONIC CIRCUITS

— Are complete or partial circuits (including all in-
tegral circuit connections) consisting of purc metallic
silver and resistance materials fired to CRL's famous
Steatite or Ceramic-X and brought out to convenient,
permanently anchored external leads. They provide
compact miniature units of widely diversified circuits
— from single resistor plates to complete speech am-
plifiers. No other modern electronic development of-
fers such tremendous time and cost saving advantages
in low-power applications.

CERAMIC CAPACITORS

Centralab ceramic capacitors give you permanence
never before achieved with old-fashioned paper or
mica condenscrs. Ceramics are impervious to moisture,
and have unmatched ability to withstand any tempera-
tures normally encountered in electrical apparatus.
Ceramics make possible tremendous space saving;
many Centralab ceramic capacitors are 15th the size of
ordinary capacitors. You can rely on Centralab ceramic
capacitors for close tolerance, high accuracy, low pow-
er factors, and exccllent temperature compensating
qualities.

SWITCHES AND CONTROLS

Look to Centralab for standard and special purpose
switches — single or multi-section (phenolic or stea-
tite) — single or multi-pole — rotary, slide or lever
action — shorting or non-shorting contacts . . . for
AM-FM-TV as well as for medium duty power appli-
cations. In controls — it's Centralab all the way . . .
for Centralab introduced Carbon controls to the elec-
tronic industry 25 years ago! New Model 2 Radiohms
are America's most modern controls for TV-AM-FM.
Centralab Model 1 Radiohm is the outstanding truly
miniaturcunit—thestandard of the hearingaid industry.

Ampec is a full 3-stage, 3-tube speech amplifier. Gives you truly
highly efficient reliable performance. Size: 114" x 115" x 340" over
tube sockets! Widely used in hearing aids, mike preamps and other
amplificr applications where small size and outstanding performance
counts. Bulletin No. 973 in coupon below.

High voltage ceramic capacitors. Capacitance: 5 to 500 mmf., 5 KV
to 40 KV D.C. working. Ideal for portable or mobile equipment.
Primarily designed for high voltage, high frequency gear. For com-
plete information, check Bulletin No. 42-102 in coupon below.

Medium Duty Power Switch for R.F. or 7V3 amp. 110-115 V. appli-
cation. 1, 2 or 3 poles .. . 18 contact sections . . . up to 20 sections
per shaft. Contacts, collector rings coin silver mounted on Grade L5
Steatite.  Cat. No. 722



YA401-002A
2 3 4

Centralab Triode Couplates save space and weight. They actually
replace 5 components normally used in audio circuits. Triode Cou-
plates arc complete assemblies of 3 capacitors and 2 resistors bonded
to a dielectric ceramic plate. Available in a varicty of resistor and
capacitor values. Bulletin No. 42-6 in coupon below,

Ceramic Dis¢c Hi-Kap Capacitors hold thick-
ness to a munimum, Make possible very high
capacity in extremely small size. Use in HF
bypass and coupling. Bulletin No. 12-4R

New high quality Model 2 Ra-
diohms are designed for lower
noise level, longer life. Bulletin
No. 42-85

Model “1” Radiohm control —
Yo watt — plain or switch type.
No larger than a dime. For minia-
turc use. Bulletin No. 42-19

Tubular Ceramic Capacitors — Type TCZ show no ca-
pacitance change over wide range of temperature. Type
TCN have special ceramic body to vary capacitance
according to temperature. Bulletin No. 42-18.

— e o e == T E AR

Centralab Vertical Integrators give you big savings in assembly costs,
particularly in TV vertical integrator networks. One type consists
of 4 resistors and 4 capacitors brought out to 3 leads . reducing
the formerly required 16 soldered connection to only 3! There's a
big saving in the number of parts handled, too! Bulletin No. 42-22.

Min-Kaps are very tiny capaci-
tors uscd where space is at an
extreme premium. Ask for Bul-
letin No. 42-24

Centzalab

Division of GLOBE-UNION INC. * Milwaukee

OUT COUPON™= = === ==
for the Bulletins you want

CENTRALAB

Division of Globe-Union Inc.

914 East Keefe Avenue, Milwaukee, Wisconsin

Yes — I would like to have the CRL hulletins, checked below, for my
technical library!

O 973 [ 42-6 [ 42-22 []J 42-102 [] 42-4R [ 42-18
[ 42-24 O 722 [J 42-85 [J 42-19

Name

Address et
City SHUE. .ot etenerecaseancsranannes
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THE MUSHROOM-LIKE OBJECT directly
below is the completed assembly of the radia
volume control shaft made by P. R. Mallory &
Co., Inc., Indianapolss, Ind., (actual size). Photo.
below it shows the plastic part attached by a stak-
ing operation. This staking is shoun in detail
in photo of part enlarged 7 times, at right.
Photo at bottom shows control shaft after machin-
ing and before staking. Shaft is made from Revere
Alloy 247 ... %" round free cutting brass rod.

BY SWITCHING TO REVERE FREE CUTTING
BRASS ROD P. R. MALLORY & CO., INC,,

s v 2 e’z

Staking. operation on radio volume control shaft
performed without fracture...annedling cperation
eliminated.

The solution to the Mallory Company’s problem was
not as easy as it might appear. It was not simply a case
of Revere Technical Advisory Service recommending
14" round, free cutting brass rod. That rod had to
possess the machinability to match Mallory’s existing
production machine set-up and at the same time be
sufficiently workable so that annealing, prior 1o staking,
could be eliminated; and that staking be accomplished
without fracturing the metal.

After consulting with the Mallory Engineers, and
discussing the tests which Mallory would subsequently
conduct, Revere recommended a 14” round, half hard
riveting and turning rod mixture 247. Working tests
.made by Mallory showed this rod to possess all the
necessary requirements.

As a result of those tests, P. R. Mallory & Company

is now using this Revere free cutting brass rod to its
complete satisfaction for the radio volume control
shafts it manufactures. Not just any 14” brass rod, but
the right rod made it possible for them to save on
2 counts.

Perhaps Revere has a brass, a copper or some special
alloy to help you in the development or improvement of
your product...in cutting youf production costs. So
why not tell Revere yowr metal problems? Call the
Revere Sales Office nearest you today.

7 TsERVICE O

Rf”ikt i f;n'ﬁ_w ~

3

COPPER AND BRASS INCORPORATED
Founded by Puaul Revere in 1801
230 Park Aveng’e, New York 17, N. Y.
Mills: Baltimore, Md.; Chicago z{n:{ Clintan, Hl.; Detroit, Mich.; Los Angeles

and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.—
Sales Officesin Principal Cities, Distributors Evervwhere.

SEE ""MEET THE PRESS OM NBC TELEVISION EVERY SUNDAY

yEAR of
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SPECTRUM
——  ANALYZER

Polarad’s Model LSA Spectrum Analyzer is the result of years of
research and development. It provides a simple and direct means
of rapid and accurate measurement and spectral display of an

Cam— A

1

‘~‘~ ..I'ML”JJI“[I") lll”“lilmlﬂlhj

Outstanding Features:
o Continuous tuning. o Frequency marker for measuring fre-
quency differences 0-25 MCS.

One tuning control.
e 3 KC resolution at all frequencies. @ Only three tuning units required to

. cover entire range.
e 250 KC‘to 25 MCS display at all fre-
quencies, . o Microwave components used latest de-
sign non-contacting shorts for long

o Tuning dial frequency accuracy 1 per- mechanical life.

cent.
o No Klystron modes to set. ® Maoximum frequency coverage per dol-
lar invested.
o Broadband attenuators supplied with
equipment above 1000 MCS. ® 5 inch CRT display.
Where Used:
Polarad’s Model LSA Spectrum Analyzer measure the frequency of radio and/or
is a laboratory instrument used to provide radar signals.

3 visual indication of the frequency of 3
distribution of energy in an r.f. signal in
the range 10 to 16,520 MCS.

. Check the spectrum of magnetron os-
cillators.

Other uses are: 4. Measures noise spectra.
1. Observe and measure sidebands as- 5. Check and observe tracking of r.f. com-
sociated with amplitude and frequency ponents of a radar system.

modulated signals. ) . Check two rf. signals differing by o
2. Determine the presence and accurately small frequency separation.

See it at Booth S-7 at the IRE Show

t
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DESIGNED

FOR

Armor-clad voltage dividers that stand
up to mechanical and electricol abuse.

The toughest wire-waund power resistors
in use today — Greenochms and Standees.

Dual carbon-element controls with single
shaft or with dual concentric shaft.

Consétant-impedance L- and T-pads for
distortionless volume control of sound
systems.

Plug-in ballosts and line-voltage regula-
tors for smoother set operation and
protection.

Wire-wound potentiometers with that
velvety-smooth mechanical and electrical
precision.

Power rheostats “built like a battleship”
for dependable control functions.

* A dependable control or
resistor costs but a few cents.
But an uncertain control or
resistor that fails out in the
field can cost you thousands
of dollars by way of impaired
reputation.

The fact that Clarostat controls
and resistors are used in the
majority of today's TV, radio
and electronic assemblies,
speaks for itself. Clarostat not
only supplies such initial
equipment but also the service
replacements for the further
protection of the manufac-
turer's good name and good
will.

Designed for Service! That's
precisely what you are
demanding and getting, when
you simply specify CLARO-
STAT for controls and resistors.

CLAROSTAT

22
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A
RELIABLE SOURCE
OF SUPPLY for
CEPENDABLE RESISTORS
for OVER 20 YEARS

« .. FIXED RESISTORS

VARIABLE RESISTORS ... IRON CORES .

; CERAMAG® CORES ... LINE, SLIDE
2 ‘ F ¥ AND ROTARY SWITCHES . . .
‘ ‘ CARBON VOLTAGE REGULATOR
DISCS... MOLDED COIL FORMS

.. GA “GIMMICK' CAPACITORS, ETC.

Electronic Companents Division

STACKPOLE CARBON COMPANY
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PRECISION, UNLIMITED




VER stop to think of the precision required to engineer an
E electron tube to the complex requirements of modern circuits?
Probably you have. Maybe you have even thought that it must be
quite a job to mass-produce so exacting a unit—and by the millions,
too! Frankly, it is—quite a job.

The modern electron tube, with its miniature proportions, tiny
parts and microscopic tolerances, is an unbelievably critical device.
Even the most minute variations in the tube assembly are sufficient
to seriously alcer performance characteristics.

Therefore, the degree to which those variations are held in check
by the tube manufacturer determines the uniformity of their product
—a factor of vital importance to set and equipment builders.

On the following pages are shown some of the tests and inspec-
tions that hold TUNG-SOL tubes to quality standards unsurpassed
in the electronic industry.

TUNG-SOL tests and inspections are based on the most modern
statistical quality control methods. The more rigid the performance
specifications of a tube, the more detailed and exacting are the tests
—and always in ample volume to make uniformity of performance
a minimum calculated risk. New methods of maintaining ultimarte
precision are continually being devised so that TUNG-SOL tubes may
be always abreast of industry demands.

BUILT FOR MAXIMUM UNIFORMITY

Naturally quality is not “tested-in” —it is built-in. However, the
guarantee of built-in quality is unlimited testing.

MANUFACTURING TEsTs—These begin with raw materials, which
are tested chemically and mechanically.

Hardly a single step of the manufacturing process is without some
mechanical or visual test and inspection. There are literally more
testing instruments than there are employees.

Parts such as plates and sleeves are compared and graded so that
tubes of any one type will have the most uniform performance
characreristics possible.

QuaLty CoNnTROL TEsTs—Concurrently with manufacture, the
Quality Control Department separately tests actuarily-determined
sample lots of tubes—both in work and completed.

Quality Control is completely independent of manufacturing. It
has the power to reject tubes that do not meet TUNG-SOL stand-
ards or the specifications of a customer.

The findings of Quality Control, collated by striking new proce-
dures, reflect within minutes the exact quality standards being main-
tained on any production line. Where sub-standard work begins to
show, Quality Control flashes an instantaneous “‘stop.”

Only those lines maintaining TUNG-SoL’s high level of precision,
can continue to produce tubes for TUNG-SOL customers—and only
after they are certified by Quality Control can TUNG-SOL tubes be
shipped.

Thus, by the highest standards of manufacturing, TUNG-SOL
guarantees to deliver to its customers the fullest measure of service
and performance in every TuNG-SoL tube.

Tuncg-SoL LaMPp WoRKs INC., NEWARK 4, NEW JERSEY
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—tested again for free-
dom fromthe slightestirace
of oil film.

—and checks microscopic
uniformity of plate details.

.
W

Weight of filament wire is
tested on o precision bal-
ance reading to .05 MG.

L

—and for weight. Toler-
ances on this critical part
are as close os .4 MG.

Gas for heat-processing
parts is tested for freedom
from suiphur—

Cathode sleeves, like all
other criticol parts, are

micrometer-checked—

The tool-moker’s micro-
scope maokes hair-sized
holes look like circus
hoops—

Corbonized nickel plates
are chemically anolyzed
for purity ard uniformity.

&

Finished cathodes for some
tubes are micrometer-
graded for uniformity.

—cand tested again for
other specificatians. Then
refined by cracking—

—since dimensional uni-
formity is vital to electrical
performance.

—and measures thickness
af grid-wires down to
.0001"—

Chemical analysis checks
cathode sleeves against
any possible impurity.

Completed filaments are
olwoys checked before
going into production.

—and tested still again
before use on the Tung-
Sol tube paris.

Cleaning salvent is rigidly
tested for acidity before
it is used.

Washed perts are tested
for chemical as well as
physical cleonliness, and—

Few dimensions are coarse
enough for mere steel-rule
checking—

—most checks reguire mi-
crometers reading to the
thousandth-inch or finer.

—but it takes an electronic
mike to check diometer of
the finest wires.

of wire are minutely tested
on this rack.

Elongation specifications

The comporator tests thou-
sandth-inch accuracy in
mica specifications—

Checking the "bend volue”
of wire is highly importont
for uniformity.

Quantitative analysis tests
composition of shields,
sleeves, metal parts.

Coating baked on fila-
ment wire is constantly
miked for uniform thick-
ness.

A grid is projected giant-
size for inspection.

Many grid dimensions are
checked to .0001".

Cathode coating, taq, is
production-line checked
for size—

Tube envelopes are criti-
colly inspected for seoling
defects—as well os accu-
racy of branding.

Newly-formed stems are
cold-plug checked for
gloss strains.

Polaroscope examination
of tube envelopes checks
correct strain pattern.

It takes a microscope to

inspect the seal of lead
wires in many stems—

Inspection under magnifi-
cation guards against mi-
nutest defects.

-—and o polaroscope to
check the strain a stem
develops in cooling.

|}

Precision balonce checks
findings of presision mi-~
crometer.

A stem is checked for pin Every stem is light-in-
tength with a dial microm- spected after leod wires
eter. are cut and formed.

-—and are tested for
shorts before sealing in
envelopes.

Completed meunts are lit-
erally probed during in-
spection—

WAL americanradiohistons.com

Tube envelopes are not
only inspected but graded
by exact size.




A brute test of rugged- High-voltage (up to The aging rack stabilizes Progressive tests check —grid capocity and other Other aperatars check mi-
ness; cold tubes plunged 7500V) tests new-sealed characteristics, discloses every e ectrica! charactar- measurables, often to very crophonics, test for hum
tubes. latent defects. istic such as over-all cicse tolerances. and noise.

in boiling water.
goin—

o %
e - P
Special test sets check 8 Torque test instruments —critical inspectors check —over-oll height must be —and angular alignment
or more characteristics in check firmness of top cap the clignment of fila- uniform for every type of of bose must prove accu-
swift sequence. assembly— ments— tube— raote, before—

—electrical characteristics, —along with hum and —assembly-line's product Preparing for o grueling —ond ore then wrung The polaroscope checks
already tested in produc- noise. If defects begin the master SIgnQ' board torque test, tubes are against heavy leverage strain pattern in cold-
tion, ore rechecked— showing in any— flashes "Stop.” socked 18 hours in hat applied to bases. plugged tubes.

water—

Con tubes stard costinu- Now starts the 500-hour During the Life Test, tubes —in an aoveraoge af —they are physically in- Platted curves summarize
ous turning on-and-off? Life Test, applied to every are removed periodically 12 electrical characteristics, spected and tested oll the exhaustive Life Test
This test tells. type of tube. aond tested for change— ofter which— aver ogain. findings.

Grid-emission is tested— Eloborate instruments—in- —while others check fila- A crapacitance bridae mea- The famous vibration test, Finally, right befare ship-
especiolly in mobile-set cluding oscilloscape—test ment current and heater- sures direct inter-electrode important for mobile-set ment tubes are again
tubes. design characteristics— cathode leakage. copacities. tubes. tested for shorts ofter a

drop test.

e’ W 4

& @
P T
WY @w JECSCS

TUNG-SOL LAMP WORKS INC., Newark 4, N. J.

Sales Offices: Atlania . Chicago . Dallas . Denver . Detroit . Los Angeles . Newark
Television Tubes . Radio Tubes . Dial Lamps . Also All-Glass Sealed Beam Lamps and Signal Flashers
MARCH, 1951
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HERE’'S VACUUM PERFORMANCE!

In vacuum processing performance counts — and no
pump can give you better performance than a Kinney
Vacuum Pump. High pumping speeds, efficient use
of power, extremely low ultimate pressures, and
dependability that’s unsurpassed — these are the
reasons why you'll find Kinney Vacuum Pumps in
such a large percentage of all vacuum processes.
Kinney Pumps help to create the low absolute pres-
sures needed to produce light bulbs, electronic tubes,
vitamin concentrates, penicillin, malleable titanium,
dehydrated foods, costume jewelry, and scores of
other up-to-the-minute products. Whether your prob-
lem involves laboratory, pilot plant, or full scale

production, it will pay you to get Kinney Vacuum
Pumps. Kinney engineers will gladly show you per-
formance records of Kinney Pumps on jobs like your
own. Send coupon for complete details today!
KINNEY MANUFACTURING COMPANY, Boston 30,
Mass. Representatives in New York, Chicago, Cleve-
land, Houston, New Orleans, Philadelphia, Los
Angeles, San Francisco, Seattle.

FOREIGN REPRESENTATIVES: General Engineering Co. (Rad-
cliffe) Ltd., Station Works, Bury Road, Radcliffe, Lancashire,
England . . . Horrocks, Roxburgh Pty., Ltd., Melbourne, C. I.
Australia . . . W. S. Thomas & Taylor Pty., Ltd., Johannesburg,

Union of South Africa . . . Novelectric, Ltd., Zurich, Switzerland
+ . C.LRE., Piazza Cavour 25, Rome, Italy.

~ SEND COUPON TODAY

KINNEY MANUFACTURING CO. !
3565 WASHINGTON ST, BOSTON 30, MASS. :
Gentlemen: 1
Please send illustrated Bulletin V45, We are interested in: ]

[[] Vacuum exhausting [ ] Vacuum distillation 1

[ ] Vacuum coating [] Vacuum metallurgy :

[[] Vacuum dehydration :
.................................................................................................... Company ... i

B AGAIrESS oo 1
! State ., :
ELECTRONICS — March, 1951 25
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a core made of CARBONYL IRON
POWDER means compact size
and efficient performance.....

“Permeability plus stability —these two qualities
determine the ability of a radio receiving set

to select and hold clear reception on a particular

wave band. In household, portable and automotive
receivers, compact size and weight reduction also become
important factors . . . .. In the making of both RF and

IF coils we have come to rely upon cores made of Carbonyl Iron Powders.
We can trust their uniform quality and uniform crystal structure

to hold the permeability within plus or minus 1% over a period of years.”

THE F. W. SICKLES COMPANY

CHICOPEE, MASSACHUSETTS

FOUNDED IN 1921 —under the name fying to us . . . It is also important

26

of Radio Development Co.,—the F.W.
Sickles Company are today the world’s
largest makers of radio coils. Several
hundred different models of RF and
IF coils—made by this firm—are now
in daily use by manufacturers of elec-
tronic equipment, as well as by ama-
teurs, cxperimenters, radio service
men and government agencies, both
here and abroad.

The Sickles endorsement of Car-
bony! Iron Powders is extremely grati-

A&F

evidence for the consideration of any
receiver or equipment manufacturer.
Let us send you the book described

at the right. It will cost you nothing

to get the facts . . . Ask your core
maker, your coil winder, your indus-
trial designer, how G A & F Carbonyl
Iron Powders can improve the perfor-
mance or reduce the size of the equip-
ment you make. The possible gains
and savings are far greater than here
indicated.

March, 1951 — ELECTRONICY



Precision tuning units—made by The F. W. Sickles
Comaany—for broadcast radio receivers

THIS FREE BOOK — fully illustrated, with
performance charts and application data —
will help any radio engineer or electronics
manufacturer to step up quality, while saving
real money. Kindly address your request

to Department 34.

ANTARA. PRODUCTS

DIVISION OF

GENERAL DYESTUFF CORPORATION

435 HUDSON STREET - NEW YORK 14, NEW YORK

Iron Powders. . .

ELECTRONICS — March, 1951
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A RAULAND EXCLUSIVE!

N
“Tilted-0ffset” Gun

WITH

INDICATOR
ION TRAP

Solves one production line problem

Rauland’s new Electron Gun offers two production line
advantages which TV engincers have welcomed—advan-

tages that help shave pennies off productlion costs and 3 e ——-L\__\,
save minutes on production lines. \
The superior design of Rauland’s new Tilted Offset Gun RAULAND \
eliminates one Ion Trap Magnet, cutting use of rare mag- \
net alloy 50%. Yet, it gives better results—bending the The first to infroduce commercially
electron beam only once and assuring maximum sharp- these populur features: 1
ness of {ocus. |
Even more important is the exclusive Indicator Ion Trap Tilted Offset Gun
which this gun features. In a matter of seconds -without I
even seeing the [ront of the picture tube—the single Ion Indicator lon Trap |
Trap magnet is adjusted with absolute accuracy. ,‘

Luxide (Black) Screen ,

The magnet is simply moved until a vivid green glow
he anod is r ini . ere i . ,

on the anode tube is 1edu_ced to minimum There is no Reflection-Proof Screen /

need whatever for any equipment—any skill—any trained f

judgment. Actually, adjustment is made fasler than test Aluminized Tube I

equipment could be attached.

To get the bencfits that only Rauland offers, specify l Visit us in Booth 334 —IRE Show \

Rauland (ubes with these exclusive advantages. For fur-
ther information, write to . . .

THE RAULAND CORPORATION

4245 N. KNOX AVENUE * CHICAGO 41, ILLINOIS
28 March, 1951 — ELECTRONICS
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IMPEDANCE
MEASUREMENTS

FTL-42A IMPEDOMETER

Rapid, accurate measurement of impedance, reflection coefficient
[ — Eﬁ ond standing wave ratio. Small size, convenient for field use.
e NCE
SPEED AND C_waf“‘ 50 to 500 Mc.
- Can be inserted in various sizes of solid coaxial line or flexible
cables.

Make three readings;, plot diagram and read off impedance to
*+ 5%.

$400.00.

FTL-30A SLOTTED LINE

Frecise impedance measurements in the range of 60 to 1000

megacycles per second. Acc -+~ 929, e
gacyces p uraty % ?PRECISIO”?%A

1000 to 2000 Mc range covered with slightly reduced accoracy. =~
Coaxial line 250 centimeters long having d surge impedance of ) .
51.0 ohms == 0.5 ohms. s

' P LT

5 diﬂpl d .b‘OO . how

$2,495.00, m Eehio Emgineering She

Write for FTL-30A and FTL-42A brochures.

federal Telecormmmunication Laboralories, Ine.

500 Washington Avenue
Nutley 10, New Jersey

ELECTRONICS — March, 1951 29



TY?E EM4115

TYPE [M (Electromechani:al)
Features zero wavefo-m distorion,
high effcizncy, insemsi-ivity to mag-
nitude anc power factor o~ load. no
critical cdpustments. Has no effect on
system power factor.

STABILINE

VOLTAGE REGULATORS

TYFE IE5101R

TYPE IE (instantaneous Hectronic)

Completzly electron’:, instantanzous
in action, with no meving parts. Out-
put voltagz held to *= .1% for line
variaticng; to = .12% for lvad
changes

30 March, 1951 — ELECTRONICS



PRODUCTIION is on the in-

crease, equipment is working

IN THE LABORATORY, TESTING requires constant
where' constant voltage is a voltage to assure that products overtime. STABILINE voltage
necessity for PrOdUd develop- manufactured for speciﬁc CPP“' regulcfors are required to get
meni and analysis, STABILINE . s the maximum from operating
cations will perform as rated. equipmert, to give full life to
STABILINE voltage regulators mators and lighting, to lengthen
tool life, and to cut maintenance

and replacement costs.

voltage regulafors assure maxi-
mum performance of elecfrical
guaranfee exacting fest results.

instruments.

STABILINE Automatic Voltage Regulators deliver a constant output voltage regardless of variations in input
voltage or load current. This control is vital to laboratories, production, testing and inspection — all departments

where precision performance is demanded. Two basic types of STABILINES ore available. Type IE (Instantaneous
Electronic) is completely electronic, instantaneous in action, with no moving parts. Waveform distortion does

not exceed 3%. Outpui voltage is held to within == 0.1 of 1% for wide line variations; to within20.15 of 1%
for any load current change or power factor change from lagging .5 to leading .9. Type EM (Electromechani-
cal) consists of an electronic detector circuit controlling a motor-driven POWERSTAT variable fransformer which

feeds a buck-boost auxiliary fransformer. Inherent characteristics include zere waveform distortion, insensitivity

fo magnitude and power factor of load, adjustable output voltage, no effect on system power factor and no
critical adjustments. Both types are offered in numerous models and ratings. There’s a STABILINE for every

application. Technical data and bullefins sent on request. Use coupon below.

e SUPERIOR ELEC

CONNECTI

BRISTOL,
CONNECTICUT

THE SUPERIOR ELECTRIC CO., 403 CHURCH STREET, BRISTOL,
[1 Please send me Bulletin $351 on STABILINE Automatic Vcltage Regulators.

[[1 Keep me on your madiling list.
[[] Have a SECO field engineer call.

My Name
Company Name =
Zone State

[
2
L
[
[
[
[
[
[}
[}
[}
[
2
[
[
[
[}
2
[
L]
wl

Company Address

City
1]
‘---------------------------\--------------‘ C L B L L R ) ] ]
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rIsky

Poking into uncharted inlets or up fog-
shrouded channels is risky business at best,
but it’s been made a lot less hazardous with
the new Edo-designed Contour Bottom
Scanner. Known as the CBS and developed
for the United States Navy, this electronic
device tells the skipper not only the depth
of the water below him but on both sides —
gives him an actual picture of the channel’s
contour on a cathode ray tube, shows him
where the deepest water 1is.

Edo has come to be recognized as a leader
in the development of depth-finding equip-
ment, such as the CBS, with which to find out
more easily and clearly what’s below. Edo-
developed sonar devices have already made
possible new accuracy in under-water detec-
tion techniques of vital importance to our
Nation’s defense.

business. ..

Officiel U. §. Coast Guard Fhoto

OUR TWENTY SIXTH YEAR

The Edo Corporation has been engaged in design
and manufacturing work for the past quarter of a
century. The company is eminently staffed to under-
take rescarch and development of electronic equip-
mentand has a plantadequately equipped to under-
take quantity manufacture of intricate electronic
devices.

The company’s extensive background in the
marine and aviation ficlds makes it particularly
well qualified to design and manufacture electronic
devices for usc in aircraft or on board ship, where
features of compactness and rugged design are so
necessary.

You’'ll be interested in our booklet describing
Edo’s first quarter of a century of progress. Write
to Department M-3, Edo Corporation, College
Point, L. I, N.Y. for your copy today.

EDO CORPORATION - COLLEGE POINT, N.Y.

32
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CUTAWAY VIEW

g
RA HiGH FIDELITY

The Jensen G-510 is designed to achieve the highest possible
quality of sound reproduction, and yet be a compact unitary assembly.
This 3-channel system in one package has the widest frequency range
and the lowest distortion available today. Typical of the advanced know-
how in acoustics represented here are such features as very low crossover

Uy

gasqvt
.:.p Yo maw CuANNTL

-t Ut

| aoom wat ene
amorntss

+
\ apaustmant

cxo
low 10
Py

TRIGUENCY
L3 pomonns aamained
| pmansrORMER

plus compactness, due to articulation of mid-channel horn with low-
il PN frequency diaphragm . . . the unique precision compression driver unit
LA

- . . built-in ruggedness and reliability combined with precision con-
struction throughout. Write for data sheet 160.

ensen -

COMPANY

oviR
.wAY CRCSS
anic of 3-W "
é scul"“‘ CONTROL svs!;‘“
o Mool G-610 A LIL}

1
Crassover aond Conir:e
Network is @ seporo‘

i -in
chassis unit, with plugk;r

1 for speod
connections Xy
ond impedoncemdwshng
teansformer (if needed).

DIVISION OF THE MUTER COMPANY

6601 SOUTH LARAMIE AVENUE o CHICAGO 38, ILLINOIS
ELECTRONICS — March, 1951
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Moq.ern Tool and Machine Shop.l
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Facilities For Defense

JFD . .. one of the world’s largest producers of television

antennas and accessories . . . invites orders for prime
and sub-contract work. Our Facilities For Defense
have been used, in the past, by such industry leaders
as RCA, PHILCO, ADMIRAL, PILOT, MOTOROLA, EENDIX,
STROMBERG-CARLSON and many others. Personnel and
production machinery are geared to the standard of
quality and mass production that meets your “dead-
lines” and lowers your costs.

=

Can we serve g

We will be
exhibiting at
the I.R.E. Show.

See us in
Booth No. 215.

. Extansive Warehousire,

DIVISION OF CONTRACT OPERATIONS

For experience, know-how, dependability

and financial responsibility—you can count
on JFD’s Facilities For Defense. Phone,
wire or write direct to Mr. Albert Finkel,
Vice-President.

MANUFACTURING CO., Inc.

6145C 16th AVENUE, BROOKLYN 4, N. Y.
FIRST in Television Antennas and Accessories

ELECTRONICS — March, 1651 35
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to control high frequencies
USE LOW-CAPACITANCE RELAYS...

36

For smooth, chatter-free control of microwave
Circuits . . « switch them with Automatic Electric relays. Auto-
matic Electric made its first low-capacitance relay more than ten
years ago, and today offers two types, each providing exceptionally
low capacitance between contact springs, and between springs
and ground (frame, mounting, etc.)

In addition to these low-capacitance characteristics, Automatic
Electric relays provide the dependability of “twin” contacts and the
small size you need for compact mounting. The Class “C" relay
(background above) is especially suitable for strip mounting; it is
only 0.687” wide and 2%” high and is 519¢" in over-all length. The
Class "'S” relay (two views in foreground) is 1” wide, 13" high and
11%," long, over-all. Operating mechanisms are basically standard
Automatic Electric designs, thus assuring the high operating
efficiency for which Automatic Electric controls are famous,

To receive complete information, simply let us know your specific
needs. Address AUTOMATIC ELECTRIC SALES CORPORA-
TION, Chicago 7, 1ll. In Canada: Automatic Electric (Canada)
Ltd., Toronto. Offices in Principal Cities.

RELAYS SWITCHES

ZAEN !
AUTOMATIL 7 ELECLTRIL

CHICAGO

OTHER AUTOMATIC ELECTRIC
TELEPHONE-TYPE CONTROLS

P‘E’:ﬂﬁ'@éj Stepping

w% Switches

Turn Keys

mL’«%‘g Lever Keys

Efficient, dependable Automatic Electric con-
trols are available also for many other uses.
Lever, turn and push-type keys; telephone-
type dials; stepping switches; lamp jacks and
caps—as well as a complete range of tele-
phone-type relays carrying the Automatic
Electric name—are now in service in hundreds
of industrial applications.

ﬁ
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INSTRUMENTS
ACCELERATE
RESEARCH

BROWN CONVERTER

The REAC Computer is a product
of Reeves Instrument Corporation

‘Output
Volitage

) Input
Voltage

Converter

{24.7.:2)

meets critical requirements of

BROWN CONVERTERS are precision, vibra-
tor-type converters for use with any
system requiring the conversion of low
power direct voltage signals of the order of
100 microvolts to 60 or 400 cycle alter-
nating voltages. Typical of its host of
applications is in the REAC Computer,
produced by the Reeves Instrument Corp.
of New York. Here, it meets the require-
ments for a converter with extremely
stable contact characteristics. In the system
shown, the converter alternately connects
an a-c amplifier to ground and to the d-c
amplifier. Any unbalance voltage existing
at the input is chopped into a 60-cycle
square wave and amplified. The a-c output

\ BROWN

N

HM(’INNEAP-OLISll

neyw

INSTRUMENTS

REAC COMPUTERS

is then rectified by the same converter and
filtered. The resultant d-c voltage is coupled
into the d-c computing amplifier in such a
way as to change the output voltage so as
to drive the input voltage back to zero.
Thus, a slight positive voltage at the input
causes a drop in output voltage and oppo-
sitely for a negative voltage. This combina-
tion affords a system not susceptible to
drift. Data Sheet 10.20-1 gives camplete
details on the converter. Write for a copy.
MINNEAPOLIS-HONEYWELL REGULATOR Co.,
4428 Wayne Ave., Phila. 44, Pa. Offices
in more than 80 principal cities of the United
States, Canada and throughout the world.

\_..- M S——— o
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ARMA ANALOGUE COMPUTER

YES, AND EVEN UNDER THE SEA

The Analogue Computer has long held a high place in Arma’s work in such
specialized fields as automatic gun-laying and torpedo-data computing
for the U.S. Navy. Its present wider application to the needs of the other
Services stems largely from accelerated post-war engineering at Arma,
which resulted in miniaturizing its components and at the same time making
them interchangeable and more accurate.

By this Arma development, the Analogue Computer has reached a new
level of importance as a contributing factor in the high accuracy of Amer-
ican arms. It is typical of many things developed by Arma engineers to aid
in making America safe against those who wish to destroy it.

A RMA CORPORATION
°““”mp“c's'°" 254 36th STREET, BROOKLYN 32, N, Y,

INSTRUMENT SUBSIDIARY OF AMERICAN BOSCH CORPORATION

P R I N C I P AL P R O D U C ‘I" S I Gyroscopic Compasses ® Gunfire Control Systems ¢ Stabilizing Devices ® Automatic Control Switchhoards * Electrical & Electronic Equip.
Electrical Computers ¢ Airhorne Instrumentation * Navigational & Plotting !nstruments * Mechanical Computers * Servo Mechanisms
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““How can | save, in order to trim
the price of this set another 52.50%"

HE answer, Mr. TV-set Designer, is simplz: (-.E.’s 6BNG

gated-beam tube. It replaces three tubes znd associcted
components, serving as a combined limiter, liscriminator,
and audio-amplifier.

G6BNG cost is right in line with other recziving types. You
get three tubes’ performance, yet you pay for only one

Ask for Bulletin ET-B28, which tells the full story of this
amazing G-E economy tube, also charts its perfo -mance. Ot
if you prefer to discuss the 6BNG in person.
an experienced G-E tube engineer gladly q‘; )

will call on you. Wire or write Electronics <

. ] Mogey
Department, General Electric Company, o
Schenectady 5, New York. /% 2 |
=
A f

GENERAL !
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181-K1

GATED-BEAM MINIATURE

Typical Operating Conditions,
TV Application, 4.5 mc

Plote supply voltage
Plate load resistance
Accelerator voltage
Cathode resistance
Min signol voltage
for limiting action
Avdio output voltage
AM rejection, with
2.v input signal

270 v

.33 megohms
100 v

200 to 400 ohms

1.25 v RMS
12.5 v RMS

25 dv
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Y WIDE BAND

HIGH GAIN & o ®
INDUSTRIAL g POCKETSCOPE
POCKETSCOPE ~ MODEL S-14-A

&f; ».uw; i’,*‘
HI, WIDE and HANDSOME POCKETSCOPES
are characterized by small size, lighf_wEht, and out-
standing electrical performance. All units have fre-
quency compensated attenuators as well as non-
frequency discriminating gain controls. All units have
both periodic and trigger sweeps from V2 cycle to
SOKC. The amplifiers are direct coupled thus frequency
response starts from O cycles. No peaking coils are
used, thus, the transient response is good. Full expan-
sion of trace, both vertical and horizontal, is built in.

$-12-A

TWIN TUBE
PUCKETSCUPE

Combination filter and graph screens are used for

better visibility, thus traces can be observed even
under high ambient light condition. Binding posts for
convenience of connections, with effective shield, are
used. S-14-A has sensitivity of 10 mv/inch with pass
band above 200KC. S-14-B has sensitivity of 50
mv/inch with pass band above 1 megacycle. 5-15-A
is similar to S-14-A except that it has two independent
CR Tubes for multi-trace oscilloscope work. Accessories
such as carrying cases and probes are available.

S21-A

POCKETSCOPES and RAKSCOPES have achieved a reputation for dependability and accuracy. The LINEAR
TIME BASE can be used with the $-11-A POCKETSCOPE or with any other oscilloscope to convert the

scope to trigger operation from "2 cycle per second.

length is 9%4"'

WATERMAN RAYONIC TUBE DEVELOPMENTS

Since the introduction of Waterman RAYONIC 3MP] tube for miniaturized oscilloscopes, Waterman has
developed a rectangular tube for multi-trace oscilloscopy. Identified as the Waterman RAYONIC 3SP, it
is available in P1, P2, P7 and P11 screen phosphors. The face of the tube is 1%’
. Its unique design permits two 3SP tubes to occupy the same space as a single 3"
tube, a feature which is utilized in the S-15-A TWIN-TUBE POCKETSCOPE. On a standard 19"’ relay rack
it is possible to mount up to ten 3SP tubes with sufficient clearances for rack requirements. Photographic

x 3'" and the over-all
round

7

KN means of recording are under development and will be available shortly.
TYPICAL OPERATION
VOLTS VOLTS VOLTS VIN V/IN MAX. VOLT | MAX. VOLT VOLTS CURRENT
TUBE ANODE =2 ANODE =1 GRID 21 D1, D2 D3, D4 ANODE =2 ANODE #1 HEATER HEATER
1000 165 t0 310 —2810 —67 731099 52t0 70
3sP 2750 1100 6.3 .6 Amp.
2000 330 to 620 ~-58 t0 —135 146 to 198 104 to 140
1000 200 to 350 Oto —68 140 to 190 130 to 180
3MP 2500 1000 6.3 6 Amp.
2000 400 to 700 0to —126 280 to 380 260 to 360

WAl

ERMAN PRODUCTS GO,

PHILADELPHI A. .
Manufacturers of POCKETSCOPES® -

PENNSYLVANIA .
wscopzm-

INE.

U.S. A,
PULSESCOPES® and RAYONIC TUBES®
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WATERMAN PIONEERING

WATERMAN INTRODUCES

TWO NEW 5" OSCILLOSCOPES

Compact, Portable Instruments For Precision Pulse Measure-
ment Adaptable To All Electronic Work, Including TV . ..

7 BULSESCOPE

TO PORTRAY THE ATTRIBUTES OF THE PULSE:
SHAPE, AMPLITUDE, DURATION AND TIME DISPLACEMENT

Video Amplifier up to 11 MC + Video Delay 0.55 us
Pulse Rise and Fall Time Better Than 0.07 s

- $-4-A SAR

PULSESCOPE

Video Sensitivity 0.5 v p to p/in. S Sweep 80 cycles to 800k, either trigger or repetitive ® A Sweep
1.2 4is t0 12,000 us @ R Delay 3 us to 10,000 us, directly calibrated on precision dial ® R Pedestal

or Sweep 2.4 us to 24 ps e Internal Crystal Markers 10 us and 50 us o Size: 9% x 1% x 10 o
Weight: Less than 32 pounds.

S-5-A LAB
PULSESCOPE

Video Sensitivity 0.1 v p to p/in.  Sweep 1.2 us to 120,000 us with 10 to 1 expansion  Sweep
either trigger or repetitive o Internal Markers synchronized with sweep from 0.2 s to 500us e

Trigger Generator and built-in precision amplitude calibrator @ Completely cased Size; 16Y2 x
14Y8 x 172 @ Weight: Less than 60 pounds.

See these
two NEW
PULSESCOPES
...at the

Radio Engineering Show
Grand Centea) Patate

v(BOOTH ,
ity i
29 CABLE ADDRESS: :

March 19.22 1951 I\ Ty
POKETSCOPE, PHILA. m PRODULTS




Like Everything Else, These Are Counted by

VEEDER-ROOT |

Name it andyou can count if...trees, cars,
people . . . and many other units that are
difficult to count in any other way than
with a Veeder-Root Hand Tally...on which
you simply press the thumb-lever once
for each count,

And in addition, there are many other
Veeder-Root Counters which count me-
chanically and electrically in any terms or

CO[UINTIERE

units you want. But if you want to count
up to a real payoff, then build V-R Coun-
ters into your machine or product as orig-
inal equipment. How to do it? Write and
find out:

VEEDER-ROOT INCORPORATED
HARTFORD 2, CONNECTICUT

Greenville, $. C. ® Montreal, Canada ® Dundee, Scotland e 'Offices and agents in principal cities

www americanradiohistorv com
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— New G-E diode plant-
at Clyde, New York.

[ananass:
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N a nutshell, here’s what General
I Electric offers electronic equipment
manufacturers:

Plant Capacity to help meet total esti-
mated industry and mobilization re-
quirements of germanium diodes and
associated products. ..

Proved Design backed by research that
is steadily increasing the use of diodes
in place of vacuum tubes in many
circuits. . .

COMPLETE LINE OF GENERAL ELECTRIC WELDED GERMANIUM DIODES

General Purpose Television JAN UHF
1N48 1N63 IN64 IN69 1N72
1INS] IN75 IN65 IN70

I1NS52

Gt com o copfire

Lower Costs than any other diode
manufacturer offers today. ..

Application Engineering Service that
will put G-E diode engineers to work on
your circuit problems at your request...

We would like to discuss your re-
quirements. As a start, let us send you
Bulletin X57-015 covering the specifi-
cations of our diodes. Write to the
General Electric Company, Section 431,
Electronics Park, Syracuse, New York,

Quads Transistors
IN73 SX-4A
IN74 z-2

ACTUAL SIZE

GENERAL &3 ELECTRIC

ELECTRONICS — March, 1951
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Sectional view of
solid molded
resistor, which
can be built to
produce any form
of resistance-ro-
tation curve.

The sliding con-
tact brush, shown
below, affords
noiseless resist-
ance control. No
deterioration oc-
curs with age.

2 -Watt rating
based on 70C
ambient temper-
ature with large
safety factor.

g

T Y Pl

PATENT A RP FOAR
MADE IN USA

PERMANENT CHARACTERISTICS

are molded into the solid resistors

of all Type J Bradleyometers . . .

For circuits requiring a top quality adjustable
resistor that is not affected by moisture, heat, cold,
orage ... the Allen-Bradley Type J Bradleyometer

is the ideal unit.

The resistor element is molded as a single piece.
Insulation, termirals, faceplate, and threaded
bushing are molded together into a solid, one-
piece unit. There are no nuts . .
soldered connections . . .

. no welded or
and the shaft, cover,

faceplate, and other ferrous parts are made of
stainless steel.
Available in single, dual, and triple unit con-
struction. Built-in line switch is also available.
Send for dimension sheet and performance

curves.
Allen-Bradley Co.
110 W. Greenfield Ave. Milwaukee 4, Wis.

ab

ALLEN-BRADLEY

FIXED & ADJUSTABLE RADIO RESISTORS

J of radio and electronic equipment

= QUALTY =

44 March, 1951 — ELECTRONICS

. Sold exclusively to manufacturers
Bradleyometers are available with any type
of shaft extension to fit your requirements.
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Our hat is off

o the Electronic engineers

Engineering is a conservative and modest pro-
fession, and rare is the occasion on which
electronic engineers are publicly acclaimed.Yet
these men are making priceless contributions
to industrial progress and national defense.

Since we serve a large number of the country’s
radio-electronic equipment manufacturers, we
have come to know and respect their engineer-
ing personnel.

KARP METAL PRODUCTS C€O., INC.

It is, in a large measure, to these men that
we are indebted for helping us maintain our
reputation as perfectionists in sheet metal
fabrication. Their exacting demands and ad-
vanced designs keep us ever alert to match
their high standards in our own performance.

Gentlemen, we doff our hat in well deserved
tribute. Let us shake your hands at Booths
49-50 at the I.R.E. Show.

215 63rd STREET, BROOKLYN 20, NEW YORK

a 1 Fal a

ELECTRONICS — March, 1951
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CARBOLOY is ready to

for Alnico

Production facilities
available for many

Pouring mo ten Carooloy Permarent Magaets
fromr electric furrace at 1800°C. Samples of
every m=lt arz crezked for physical, chemical, and
m-tallurzical yualities before rel=ase for fabrication.

3 Every Carboloy Alnico Permanent Nagnet is
subjected tc countless quality checks like this
flux test to assure you of outstanding uniformity
and performance. -

CARBOLOY CO., INC.

, | for the finest
2 As permanent magnets move from one production step to the i” versatile mefd/&'

next, every batch is quality checked and recorded.

—— S :
RS i
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serve your defense needs
permanent magnets

and expert engineering services
essential magnet requirements

¢ Carboloy’s rigid quality
tests pay off in uniform
high quality Carboloy Perma-
nent Magnets for peace-time
uses like this television tube.
You are assured of the same
high quality for radar and
other defense applications.

I HROUGHOUT 1950 Carboloy Company ex-
panded and improved its facilities for the
manufacture of permanent magnets (Alnico and
other types), and increased its technical organi-
zation. Today, Carboloy’s extensive production
facilities and its engineering consultants and
technicians are availuable to give immediate
attention to your orders for many essential
magnet requirements.

For over 22 years the name Carboloy has been
a synonym for uniformity and outstanding qual-
ity with users of cemented carbides. In the
present emergency the long-time Carboloy
standards of continuous quality control are being
applied to assure you of uniform Alnico perma-
nent magnets. Write today for information:
Special Metals Division, Carboloy Company, Inc.,
11139 E. 8 Mile Road, Detroit 32, Michigan.

® The trade-mark "“Carboloy’’ denotes manufacture by Carboloy Company, Inc.

CARBOLOY

THE QUALITY BRAND

ELECTRONICS — March, 1951

(Alnico and other types)

T T——— SR—

PERMANENT MAGNETS
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IT'S GOOD TO HAVE
A COST-SAVING ITEM
UP YOUR SLEEVE'!

INTERESTED IN SAVINGS UP T0 65%
IN MATERIAL AND 90% IN LABOR 7*

These figures are not unusual when wiring efficiency is stepped-
up through use of AMP Solderless Terminals! Shown above
is the AMP P.L.LD.G.1—No tape, solder, flux, or tubing
needed. Just slip the terminal over the wire and crimp in one
quick operation. Result: A completely insulated vibration-
proof connection that will give top performance in the
most critical applications.

Hand, foot, pneumatic, or automatic machines are avail-
able for production speeds ranging up to 3,300 finished
terminations per hour!

AMP Trade-Mark  *Actual case studies are available upon request.

Reg. U.S. Patent OF.
$P.1.D.G. stands for AMP PRE-INSULATED DIAMOND GRIP —insulation
is already attached.

Solderless Wiring Devices
AIRCRAFT-MARINE PRODUCTS INC.

1611 N. Fourth Street o Harrisburg, Pa.
U.S. Patenr Nos. 2,410,321; Canadian Representative: R. M. Hutcheson, 10 Nordale Crescent
2,379,567, 2,405,111, 2,468,169 Hardington, P. O., Toronto 15, Ont., Canada
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@HM“TE During World War II, Ohmite main-

tained large stocks of standird resist-
ance components, and was able to fill
thousands of small emergemey orders.
Ohmite is ready in this emergency, too
—with the world’s largest stock of wire-
wound resistors, rheostats. and tap
switches. On small orders for such stand-
ard items, Ohniite is able to give ex-
cellent delivery—in spite >f current
shortages!

READY for quick delivery on small orders!

2 ORI E

RHEOSTATS ¢ RESISTORS ¢« TAP SWITCHES ¢« CHOKES o« ATTENUATORS




-y , on OHMITE

To get the best delivery on

resistance components,

to these “stand

RHEOSTATS

tailor your needs

ard”’ @HM“TE items...

The Ohmite series of standard, close control
rheostats is the most exlensive available—so it is easy to
select a size to fit your application. There are ten sizes, ranging
from 25 to 1000 watts, with many standard resistance valies
in each size. All models have the Ohmite all-ceramic construc-
tion, with winding permanently locked in vitreous enamel, and

smoolhly gliding metal-graphite brush.

RESISTORS

The extensive range of Ohmite types and
sizes makes possible an almost endless variety of standard
resislors lo meet your needs. The Ohmite line includes more
than 60 core sizes, in a wide range of wattage and resistance
values. There are also 18 types of resistor terminals available.
Included in the standard Ohmite line are fixed, adjustable,
tapped, non-inductive, and precision resistors. Specially devel-
oped vilreous enamel provides years of unfailing performance.

Ohmite tap switches are supplied in five
standard models, rated at 10, 15, 25, 50, and 100 amperes,
a.c. They combine high current capacity and a large number
of taps with unusual compactiness. Their sturdy, one-piece
ceramic bodies provide permanent non-arcing insulation.
Their heavy silver-to-silver contacts have a self-cleaning
action and provide continuous, dependable contact with low
resistance. Ohmite tap switches are supplied in enclosed or
open, shorting or non-shorting types.

YWnite on COMPANY

UCTS Ohmite offers an extensive line of standard pre-
cision, non-inductive resistors in »5- and 1-watt sizes, in the
standard type, vitreous-enameled type, or hermetically sealed
in glass. They have an accuracy of +1%. Ohmile non-
inductive vitreous-enameled resistors are also available in
standard 50-, 100-, and 160-watt sizes in a wide range of re-
sistance values. In addition, Ohmite provides radio-frequency
plate cliokes, power line chokes, and dummy antennas.

. LOG
\\  LETTERHEAD FOR CATA Y .
AND ENGINEERING ‘ e

MANUAL NO. 40

. ‘ik—“*

RHEOSTATS

OlRIMITIE

e RESISTORS ¢« TAP SWITCHES




TYPE 4W20000A POWER TETRCD=

CLASS-B LINEAR AMPLIFIER—TELEVISION SERVICE
TYPICAL OPERATION (Per tube, 5-Mc. Bandwidth, 216 Mc.)
Peak Synchronizing Level
Load Impedance - - - - = = - 400 Ohms T
Effective Length of Plafe Llne - - - - - - Quarter Wave
D-C Plate éolfage - - - - - - - 5500 Volts
D-C Plate Current - - - - - - - - 7.0 Amps
D-C Screen Voltage - - - - - - - . 1000 Volts T W
D-C Screen Current - - - - - - - 600 Ma.
DC- Grid Voltage - - - - - - =310 Volts =
Peak R-F Grid Input Volfaq# (epprox.) - - - - 485 Volts
Piate Power Input - - - - - - - 39.1 Kw.
Plate Dissipation - - - - - - = - - 19.0 Kw.
Plate Power Output - - - - - - - 20,1 Kw.
~——— Anode
16"
For the practical approach fo high-power TV through channel 13,

here is the tube . . . the new Eimac 4W20000A power tetrode. 12

Among the features of the 4WZ0000A are a unipctential cathode | T Sereen Grid
of thoriated tungsten heated by electron bombardment, a water- T Centrol Grid
cooled anode rated at 20 kw dissipation, and coaxially arranged

terminals. - _ Cathode

Heater

This new tube's potential applications are not limited to TV service. J_
Data on typical operation in class-C telegraphy or FM telephony L &F

as well as class-B linear TY amplifier service are included in a
comprehensive data sheet . . . available for the asking. —— 4% —

Eitel-McCullough, Inc.

San Bruneo California Follow the Leaders to
s .
Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California e 279

SEE THE 4W20000A

at the March IRE Show, Booth 36
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STANDARD AC SPECIFICATIONS
VA capacity 150 250 2000 5000
500 1000 3000 10000 "
15000 L1
Harmonic Distortion 3% max. 2% max. 3% max. 3% max. MODEL NO. 500-5
Regulation accuracy =+ 0.1% against line or load
Input voltage 95-130 VAC; also available for 190-260 VAC
single phase 50-60 cycles
Output voltage Adjustable between 110-120; 220-240 in 230 |
VAC models
Load range 0 to full load
P.F. range Down to 0.7 PF. All models temperature |
compensated
NOTE: THREE PHASE AND 400 CYCLE REGULATORS ALSO AVAIL-
ABLE. ALL REGULATORS CAN BE HERMETICALLY SEALED.

Write for Complete Literature For regulated DC problems investigate Sorensen’s
line of Voltage Reference Standards,
DC Supplys, and NOBATRONS

and company, ine.
375 FAIRFIELD AVE. « STAMFORD, CONN.

MANUFACTURERS OF AC LINE REGULATORS, 60 AND 400 CYCLES; REGULATED DC POWER SOURCES; ELECTRONIC
INVERTERS; YOLTAGE REFERENCE STANDARDS; CUSTOM BUILT TRANSFORMERS; SATURABLE CORE REACTORS
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1+ . T“PE 9022
YOLTS 34.28' D.C.
DUTY CONT.RES. 110 ONMS

LEACHI RELAY CO.

08 amutiid (e vy

1089220 10A220
1081120 10A1120

WILCOX ELECTRIC CO. INC.

KANSLS CITY, MO,

'DYNAMOTOR

PARY NO 43306

CONTINUOJS DUTY RATING

OC InpuT o€ ouTPUT
W sV nov

L4 Aups 080 AMP

ROTATION e INPUT END

el -

SELF-ADHESIVE - PERMANENT

METAL-CALS consist of a .003” thickness of aluminum foil anodized and dyed, backed with

high-tensile bonding material. A METAL-CAL, with your name or message etched into its surface,

can be swiftly applied to any smooth, cohesive surface of metals, porcelain, bakelite, polysterene,

glass, woods, paints or enamels. Once on—it stays on, telling your story again and again!

Only METAL-CALS offer all these advantages:

ECONOMY —No holes to drill, no screws, rivets,
escutcheon pins or other fastening devices required.
Labor, material costs slashed. Long life eliminates
replacement cost of decals and litho-plates,

DURABILITY — METAL-CALS far surpass in perform-
ance the best of decals. They have passed the most
rigid weathering, salt spray, humidity, abrasion,
low and high temperature tests.

SIMPLICITY OF APPLICATION—After removing
by water immersion the cellophane film protecting
a METAL-CAL's pressure-sensitive adhesive, anyone
can apply quickly to smooth, cohesive surfaces.

Trut Jemper Srep Dowwn

TRUE Femper Srep Dowwn
Trut Femper Srep Down

v SWITCH-PRESSURE _ SusTomee

aro6 1w L% GRLES COOK

G AREZEARCH T saaro. IR ... ..
WMPERATURE MEGULATOR 1

PaRY

SERIAL

(LI I — )14

PRESSURE
SETTING

THIS CELL WILL RECEIVE
ANY CODE (] BREAKER UNIT

NP38800 C  WESTINGHOUSE ELECTRIC CORP  MAOE IN U S A

BOLING ;onrivy
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LONG LIFE-——Won't chip, peel or crack. Letters,
characters and colors are part of the aluminum foil
itself . . . stay clear, sharp, easy-to-read.

COLOR VARIETY—Choose any one of 5 perma-
nent, attractive colors—yellow, red, blue, black,
green—plus aluminum. Available with either dull
(matte) or lustrous metallic finish.

METAL-CALS have found acceptance and wide use in
industries everywhere—wherever there is need for an in-
expensive, permanent method of applying trade names,
trade marks, insignia, numbers, specifications, diagrams,
instructions, dial and gauge markings, operating or main-

tenance instructions, dealer service nameplates.

You’ve fried the rest — Now USE the Best!

For complete data, samples, technical
information, write

METAL-CAL DIVISION

C&H Supply Co.

Dept. A-1 Boeing Field ¢ Seattle 8, Wash.

% Trade Mark Registered — U. S. and Foreign Patenta Pending

51
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improve your product with -

YCAL

MYCALEX is a highly developed glass-bonded
mica insulation backed by a quarter-century of

continued research and successful performance.
Both pioneer and leader in low-loss, high fre-
quency insulation, MYCALEX offers designers
and manufacturers an economical means of attain-

MYCALEX is efficient, adaptable,
mechanically and electrically superior
to more costly insulating materials

® PRECISION MOLDS TO
EXTREMELY CLOSE TOLERANCE

® READILY MACHINEABLE
TO CLOSE TOLERANCE
e CAN BE TAPPED THREADED,
GROUND, SLOTTED
® ELECTRODES, METAL INSERTS
CAN BE MOLDED-IN
e ADAPTABLE TO PRACTICALLY
ANY SIZE OR SHAPE

MYCALEX is available in many grades
to exactly meet specific requirements

CHARACTERISTICS OF
MYCALEX GRADE 410

Meets all the requirements for Grade
L-4A, and is fully approved as Grade L-4B
under Joint Army-Navy Specification
JAN-1-10

Power factor, | megacycle 0.0015
Dielectric constant, 1 megacycle 9.2
Loss factor, 1 megacycle 0.014
Dielectric strength, volts/mil 400
Yolume resistivity, chm-cm 1x10'%
Arc resistance, seconds 250
Impact strength, 1zod,

ft.-Ib/in. of notch 0.7
Maximum safe operating

temperature, °C 350
Maximum safe operating

temperature, °F 650
Water absorption % in 24 hours nil
Coefficient of linear expansion, °C ix 108
Tensile strength, psi 6000

MYCALEX is specified by the leading
manufacturers in almost every electronic
category

SINCE919

JTHE INSULATOR Y
TRADE MARK REG US PAT. OFF

CORPORATION OF

“ e & s e

]

electronic manufacturers are

TRANSFORMER WITH MYCALEX-METAL
ASSEMBLIES TO GIVE TIGHT SEAL

e o o o 8 o 8 o e s o s s " e

TERMINAL BASE ASSEMBLY
FOR FIRE DETECTION EQUIPMENT

MULTI-POSITION LEVER ¥
SWITCH WITH MYCALEX SPACERS u

Owners of ‘MYCALEX' Patents and Trade-Marks

ing new efficiencies, improved perform-

[ —

ance. The unique combination of characteristics
that have made MYCALEX the choice of leading

typified in the table

for MYCALEX grade 410 shown below. Complete
data on all grades will be sent promptly on request.

CONDENSER WITH MYCALEX

LOW.LOSS END PLATES

aleiais RN IS 'L &

TUBE SOCKET OF MOLBED
MYCALEX FOR HIGH FREQ. USE

AMERICA

Executfve Offices: 30 Rockefeller Plaza, New York 20 » Plant and General Offices: Clifton, New Jersey
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OF VIEWING
PLEASURE ™.

——

u Mont type 20

For the set that follows the “seventeen” in
rectangular pictures. Du Mont supplies the f
“twenty” all-glass rectangular Type 20CP4.
Another in the series of Big-Picture Teletrons
employing the NEW Bent-Gun for edge-to-
edge sharpness that makes the difference in
picture tubes of this size. The gray filter face

plate improves contrast.

1

The first picturc tube designed with the

industry “standard” neck length of 7%,”. DG / - < %
Our Commercial Engineering Department / =S - 2 //

invites all design inquirtes. /J.%//////.//'f >
ont Laboratories, Inc., Cathode-Ray Tube Division, Clifton, N. J.

ELECTRONICS — March, 1951 53
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Aircraft Electrical
W ires & Cables

FOR POWER -+ LIGHTING
NSTRUMENTS - ELECTRONIC EQUIPMENT

/7

Lenz is producing electrically insulated wires, Hook-Up Wires and Special Cables
cords and cables of many types for Military

Equipment, under approved Government Spe-

for Aircraft Electronic Instruments

0 3 with for
cifications. '
o . 0 b Tinned Copper Conductors Radar Instruments
With its extensive facilities and expert knowl-
edge, gathered over almost a half century of  Extruded Plastic Insulation EEGEL
5 . Instruments
wire and cable manufacture for the communi- Cotton or Glass Braid Covered
P g 1 try ]’ C . L 1 l f Radio Receivers
cations industry, Lenz is your ideal source for Color Coded as desired
special and standard wire and cable products. Radio Transmitters
0 . L . ' Saturant and Lacquer Coating
Consultation on your requirements is invited! containing Fungicides Fuselage Wiring

OF SUCCES
NOw (ING 115 A7th YEAR SFuy BUSIN
ENJO g
§

LENZ ELECTRIC

1751 North Western Avenue

MANUFACTURING CO.

Chicago 47, Illinois
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Monoscope
Camera
TK-1A

VINT CENT.

ey

BN

oo patternmaker’’ for the industry

The test pattern produced by RCA Moncscope Cameras
is the standard by which picture quality has been judged
since the beginning of electronic television . . . in TV
stations . .. in laboratories...in TV receiver production.
These are the standard test-pattern cameras used by
many TV receiver manufacturers. These are the standard
“picture micrometers” used by TV stations to make
precision measurements of video transmissions.
Deliberately designed to excel in all things, RCA
Monoscope Cameras have earned the exiraordinary re-

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENY. CAMDEN, N.J.

In Conada: RCA VICTOR Company Limited, kiontreal

spect of television men. Evealy lighted patterns as steady
as Gibraltar. Resolution as fixed as the cut of a diamord.
Operation as reliable as a ship’s chronometer.

Type TK-1A pictured here is RCA's newest Mono-
scope Camera—built to the highest standards known.
It can be delivered to you with the familiar monoscope
pattern (shown above)—or with a pattern of your own
choice.

Ask your RCA Television Equipment Sales Engineer
for prices. Mail the coupon for data.

Radio Corporation of America

Television Broadcast Equipment Section

Dept. O-36, Camden, N. }.

Send me your technical bulletin on the RCA Type TK-1A
Monoscope Camera.

Company or station

Address,
City. State

I Name,
!
i

www americanradiohktory com



VOLTAGE
REGULATED

POWER SUPPLIES

For Industrial and
Research Use

MODEI. 510
Model 510 features TWO COMPLETELY INDEPENDENT

REGULATED POWER SUPPLIES.

OUTPUT BC FOR EACH SUPPLY: 200-500 volts, 200 Ma.
REGULATION: 2% for both line and laad variations,
RIPPLE: 5 millivolts.

OUTPUT IMPEDANCE: 2 ohms.
OUTPUT AC FOR EACH SUPPLY: 6.3 volts, 6 Amp., CT.
The supplies may be connected for series, parallel, or
bucking operation.

MODEL 245
OUTPUT DC: 200-500 volts, 200 Ma.
REGULATION: %% for both line and load variations.
RIPPLE VYOLTAGE: 35 millivolts.
QUTPUT IMPEDANCE: 2 ohms.
OUTPUT AC: 6.3 wlts, 6 Amp., CT, unregulated.

MODEL 103, MUILTIPI.E POWER SUPPLY
TWO B SUPPLIES: 0-300 volts, 75 Ma. each, 150 Ma.
when paralleled. Ripple 10 millivolts.
Unregulated.
ONE C SUPPLY: Minus 50 volts to plus 50 volts, § Ma.
Ripple 5 millivolts. Unregulated.
ONE FILAMENT SUPPLY: 6.3 volts AC, 5 Amp.

MODEL 515
B SUPPLY: 0-500 volts, 200 Ma.
REGULATION: %% for both lire and load vananons
RIPPLE: 5 millivolts.
OUTPUT IMPEDANCE: 2 ohms.
€ SUPPLY: 0-150 volts, 5. Ma.
REGULATION: 10 millivolts for line 105-125 volis.
%% for load at 150 vol'fs
RIPPLE: 5 millivolts.
FILAMENT SUPPLY: 6.3 volts AC, 10 Amp., CT.
This unit is available with a 300 Ma. B Supply; with or
without C Supply.

MODEL 315
B SUPPLY: 0-300 volts, 150 Ma.
REGULATION: %% for both line and load variations.
RIPPLE: 5 millivolts.
OUTPUT IMPEDANCE: 2 ohms.
€ SUPPLY: 0-150 volts, 5 Ma.
REGULATION: 10 millivolts for line 105-125 volts.
V2% for load at 150 volts.
RIPPLE: 5 millivolts.
FILAMENT SUPPLY: 6.3 volts AC, 5 Amp., CT.

MODEL 600 —
Model 600 features TWO INDEPENDENT REGULATED

POWER SUPPLIES.

QUTPUT DC FOR EACH SUPPLY: 0-500 volis, 200 Ma.
REGULATION: 2% for both line and load variations.
RIPPLE: 5 millivolts.

OUTPUT IMPEDANCE: 2 ohms.

OUTPUT AC FOR EACH SUPPLY: 6.3 volts, 10 Amp., CT,

unreguloted.

aboaloried 149-14-41st AVENUE

(Dept. K) FLUSHING, NEW YORK
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A leading designing engineer visited our plant
to work out a particularly difficult problem. Within
a week, hand made samples were produced which
fully met his requirements.

Asked what had impressed him most he said:
“Your amazing versatility. We had no idea this
could be done at all and you have shown us
severa!l ways you can do it. We have done business
with you for years but until this visit | had no idea

TRADE MARK REG. U.S. PAT OFF

An interesting fact of nature is that new-
born opossums weigh not more than 4
grains and are not usually longer than
one-half inch. Six of them can easily be
held in a tablespoon.

1. The same spoon will contain several
hundred ceramic screws 0.150” long,
0.086” screw diameter complete with
slotted head, precision threads #2-56
and 0.018” diameter hole through the
center. These have been successfully pro-
duced in AlSiMag in production quan-
tities! (lllustration is enlarged approxi-
mately five times.)

2. AlSiMag ceramic tubes 0.035” Q.D.
with 4 holes 0.006” 1.D. are regularly
and economically produced within tol-
erances of +0.002". (lllustration en-
larged approximately seven times.)

More than 70 different raw materials
are kept in stock in five large warehouse
areas for production of the versatile
AlSiMag technical ceramics.

Over two million AlSiMag ceramic
pieces are produced and shipped each
day. On many days the production is
well in excess of three million pieces.

More than five thousand completely dif-
ferent custom made designs are made
in AlSiMag each year.

3. Glazed coil forms, 8" in diameter,
23%" long with various pitch threads
are made to a tolerance of = 2%, noth-
ing less than 0.12.

of the control you have over physica!l characteris-
tics of your material. Your ability to economically
produce complex shapes within close tolerances is
far ahead of anything we have ever known. And
| am greatly impressed by the modern equipment
and the tremendous size of this business which
makes nothing but technical ceramics.”

We believe that you, too, will find here the an-
swer to almost any technical ceramic problem.

AMERICAN LAVA CORPORATION

49TH

Y EAR
CHATTANOOGA 5,

OF CERAMIC LEADERSHIP

TENNESSEE

www americanradiohistorv com

OFFICES: METROPOLITAN AREA: 671 Brood St., Newark, N. J., Mitchel] 2.:8159 » CHICAGO, 228 North LoSolle St., Central 6.172%
PHILADELPHIA, 1649 North Erood St., Stevenson 4-2823 . LOS ANGELES, 232 South Hill St., Mutual 907¢
NEW ENGLAND, 38.8B Brottle $St., Combridge, Mass., Kirklond 7-4498 + ST, LOUIS, 1123 Washington Ave., Garficld 495¢%



establish
the signal's D-C LEVEL

...and measure its a-c and d-c
components directly
from the oscillograph

you should see...

this!

Both a-c and d-c components are displayed The same signal, applied through a-c ampli-

through the d-c amplifiers of the Type fiers exhibits a shifted reference line and

340-H. Base line represents 1ero volts. tilt of the signal which make the oscillo-
gram difficult to interpret,

T type s04-4

...to make direct measurements The “Standard of Performance” for general-purpose cathode-ray

oscillographs.

To study signals containing both a-c and d-c components, direct-
coupled amplifiers such as those of the Type 304-H must be used.
D-C amplifiers will maintain the true d-c level of the signal and
display the actual relationship between the d-c and a-c components
of the signal. Then by calibration of the Type 304-H with the Du
. Mont Type 264-B Voltage Calibrator, these components may be
THE TYFE 264-B VOL™AGE CALIBRATOR measured directly from the screen of the instrument.
fé’?ﬁ!’.ﬁéuf’o‘;'?'a’;ﬂgafé :‘.!Zii.‘n”;’?é’e”f’u’ét’ Features such as driven sweeps, sweep expansion, extremely slow
o gon 15 a7l B sweep speeds, and stabilized synchronization have made the Type
ggffgly)f'n;hme'P;pceoitr?evgiﬁi:-clil?ér':'ee'L);F:: 304-H the outstanding general-purpose cathode-ray oscillograph.
oscillegraph 1o -cad dirsctly in vo s Its sensitivity of 10 rms millivolts per inch and its versatility often
Rey incal eliminate the need for a second instrument to perform functions not

within the range of the ordinary general-purpose oscillograph.

Portability contributes highly to the usefulness of the Type 304-H,
especially in field work requiring good performance and in the
laboratory where it serves many benches. The Type 304-H meas-
ures 131%5” high, 834" wide, 19" deep, and weighs only 50 pounds.

THE Akl - £ ™ Write today for catalog...
TYPE * ‘ e
296 03CILLOGRAPH-RECORD CAMERA Instrument Division, Allen B. Du Mont Labs., Inc.

} To comp «fe the study of the 1000 Main Avenue, Clifton, N.J., U.S.A.

signal, permatient r:zo-ds, such as these
above, are obtained m st efficiently with

this iiexpensive, sirgle-frame, 35-mma.

camerc. Operation of the camera is simple

and foslproof; consttieclisn is compact ard

rugged. A high-qucli#y /2.8 coated lens is

used, and focus is -ixed for best oscillc- 4
grophie results,

b in Oscillography
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4 Truarc Rings save *2.41 unit cost,
Simplify Design, Assembly, Maintenance

Z /III/’W/‘\f//’/lII',/I/////// /

This design died on the drawing boards, because
the Deublin Company, Northbrook, lll., found the simplified design,
using Truarc Rings, superior and more economical,

Materials saved
decreased wall thickness of housing . . . . . $.79
eliminated bearing lock nut and washer . . . .18

Machine operations eliminated
Bore, undercut, and tap cap end of housing . . .39
Locate cap on arber, and chase threads . . . .28

Drill spanner wrench holes . . . . . . . . .10
Cut thread on rotor for lock nut . . . . .09
Mill slot in thread for tang on lock wosher o 8 .18
Drill spanner wrench holes in rotor . . . . .10

a
Assembly operations eliminated
Install lock washer, tighten lock nut, bend lug . .20
Assemble cap into housing T o 1

TOTAL SAVINGS . . . $2.41

Visit the Truarc Exhibit, Booth 358,
at the IRE Radio Eng. Show, Grand
Central Palace, N. Y., March 19-22.

WALDES

REG.U.S. PAT.OFF.

RETAINING RINGS

WALDES KOHINOOR, INC.,, LONG ISLAND CITY 1, NEW YORK

WALDES TRUARC RETAINING RINGS ARE PROTECTED BY THE FOLLOWING PATENT NUMBERS:

U. 8. PATENTS 2,382,948; 2,420,921; 2,411,761; 2,487,803; 2,487,802; 2,491,306 AND OTHER PATENTS PENDING

ELECTRONICS — March, 1951

TRUARC BEVELED
RETAINING RINGS

(77PE 5002)

TRUARC. STANOARD
. 'RETAINING RINGS
(TYPE 5000)

Truarc Beveled Retaining Ring holds cap in place, takes
up end play, locks entire assembly. Second Beveled Ring positions ball
bearing on roter. 2 standard Truarc Rings position bearing and removable
seal, eliminate shoulders, permit manufacture of housing from strong,
non-porous, easily machined brass tubing. Unit can be serviced in minutes
simply by removing 2 Truarc Rings,

HE Deublin Union—a rotating joint for steam, air, or

water—is simple, rugged, easy to service. 4 Waldes
Truarc Rings hold entire unit together, permit simplified
design, cut unit cost $2.41,

Improve and simplify your own product design with Truarc
Rings, and you too will cut costs. Wherever you use machined
shoulders, nuts, bolts, snap rings, cotter pins, there’s a Waldes
Truarc Ring that does a better job of holding parts together.

Truarc Rings are precision engineered. Quick and easy to
assemble, disassemble. Always circular to give a never-
failing grip. They can be used over and over again.

Find out what Truarc Rings can do for you. Send your
blueprints to Waldes Truarc engineers for individual atien-
tion, without obligation,

Business Address

City. Zone. State.

4

l‘—-—---—-—---_--_—--"
I Waldes Kohinoor, Inc., 47-16 Austel Place EO33 ]
i Long Island City 1, N. Y. i
\ l Please send the new catalog l
i on Waldes Truarc Retaining i
\I Rings. l
k I Name. 1
1 |
1 Titte i
1 i
i Company. i
i |
i i
1 1
_ A
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a completefline of

Rectifiers

Small, lightweight a-c to d-c power supply units
for use with cathode-ray tubes, television camera
tubes and radar indicator scopes, electron micro-
scopes, and similar jobs. Typical outputs are 7,
9 and 13 kv. Low regulation-—the 7-kv unit
illustrated does not exceed 3.5% regulation per
0.1 milliampere load, holds ripple on output volt-
age to less than 1%. Size, only 6" x & x 7";
weight 8 Ib.

Pulse Transformers

Pulse transformers for use with
either hard-tube or line-type modu-
lators. Available in voltage ratings of
10 kv or above. These units are ideal
for radar applications, stepping up
or down, impedance matching, phase
reversing and plate-current measure-
ments. Also suitable for nuclear
physics research work, television and
numerous special applications in and
out of the communications fields.

Resonant Reactors

Resonant-charging reactors, accu-
rately designed and constructed for
radar service. Usually required in
ratings of 40 kv and below, 1 ampere
and below and 300 henries and be-
low. Higher ratings are being built,
and can be considered. When re-
quired, small- and medium-size de-
signs can be provided with 3 to 1
range of inductance adjustment.

Filament Transformers

Filament transformers available
with or without tube socket mounted
integral with the high-voltage ter-
minal. Low capacitance. Ratings to
match any tubes; insulated to prac-
tically any required level.

60

hermetically
sealed

oil-filled
HIGH-VOLTAGE COMPONENTS

Illustrated here are typical high-voltage com-
ponents manufactured by General Electric.
They can be built to meet Armed Services
requirements. All are oil-filled and hermetically
sealed—with excellent ability to withstand
mechanical shocks and to operate continu-
ously for long periods in widely varying tem-
peratures. Apparatus Dept., General Electric
Company, Schenectady, N. Y.

Your inquiries will receive prompt attention.
Since these components are usually tailored
to individual jobs, please include with your
inquiry, functional requirements and any phys-
ical limitations. Write to Apparatus Dept.,
42-3284, General Electric Co., Pittsfield, Mass.

GENERAL ELECTRIC

401-63
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The Only Seals
You Can Hot Tin Dip
at 925° F. for Easy
Assembly Soldering,
for a Strain and
Fissure-Free Sealed
Part with Resistance

: . .
;’,,j;;’mﬁmms! Hermetic Seal Achievements...

by the world’s leading
supplier of quality headers

Whether your specifications call for the simplest or the most
complicated hermetic seals, call on the source used by this
country’s leading industries. Hermetic's experience, know-how
and engineering talent are unrivaled in this field. Such special-
ization assures ‘you of quality hermetic headers in unlimited
shapes that withstand —~55° F. sub-zero conditions, swamp test,
temperature cycling, high vacuum, high pressure, salt water
immersion and spray, etc.

Important: Terminals and Headers are available
tn RMA Color Code.

THE
HEADER SEAL
GUARANTEED
IMPERVIOUS
TO EVERY
ELEMENT!

Write for your copy

I of the most complete
?ﬂ&e % catalog ever produced
/ on hermetic seals.

VISIT HERMETIC'S BOOTH NUMBER 129 AT THE 1951 I.R.EE. SHOW, GRAND CENTRAL PALACE, MARCH 19-22

ELECTRONICS — March, 1951 61



Floyd Makstein, field engineering
manager at me ON rvecommends

T s
8 '
-

5

MODEL 480 GENESCOPE

FOR TV-FM SERVICING

This is what Floyd Makstein of EMERSON says about
the Simpson Model 480 Gemnescope: . . . “The Simpson
Model 480 Genescope far surpasses the standards required in
the servicing and aligning of all TV-FM receivers.
The wide frequency response and the 25 millivolt sensitivity ¥
of the oscilloscope, combined with the required =
fundamental signal sources which are provided in the AM & FM =
oscillator sections, simplifies the accurate aligning of all B
TV receivers, including those with intercarrier systems.
In addition, the large, easy-to-read dials, having a 20-1 e
vernier control and 1000 division logging scale,
cuts down on servicing time.”

Mr. Makstein concludes . . . “The compactness of the
complete unit will be a big factor in many of the service shops
where space is at a premium. We are sure that the whole
TV industry appreciated your efforts in raising the

engineering standard in servicing.” Emerson Service personnel

know that modern FM and TV development and servicing
demand test equipment made to the most exacting standards.

They prefer the Simpson Model 480 Genescope because it is

the most accurate, flexible and convenient instrument ki

available. The Genescope will render many years of LN

uninterrupted service and always produce accurate results,
SIMPSON ELECTRIC COMPANY

5200 W. Kinzie St. - Chicago 44, lllinocis * Phone: COlumbus 1-1221
In Canada: Bach-Simpson, ltd., Llondon, Ont.

v{-;n b

A N

it
T
-

THESE RANGES SHOW HOW
MUCH THE SIMPSON GENESCOPE CAN DO FOR YOU

FREQUENCY MODULATED
OSCILLATOR
Band A: 2-120 megacycles
Band B: 140-260 megacycles
Sweep width variable from
zero to 15 megacycles
Sweep rate 60 cycles per
second
Specially designed frequency
sweep motor
Continuously variable
attenuator
Crystal calibrator:
5 megacycles 4 .05%
Audio Oscillator 400 cycles

AMPLITUDE MODULATED
OSCILLATOR
Band A: 3.3-15.6 megacycles
Band B: 15-75 megacycles
Band C: 75-250 megacycles
30% modulation at 400 cycles
or unmodulated
Continuously variable attenuator
Visual method of beat
frequency indication

OSCILLOSCOPE
Vertical sensitivity :
25 mv per inch
Horizontal sensitivity:
70 mv per inch

Output Impedance 75 ohms Linear sweep frequency:
Step attenuator for control of 2 cycles to 60 kilocycles
W, output 60 cycle sine sweep
Frequency essentially flat to
200 KC. usable to over 3
megacycles
Simpson Model 480 Genescope: size 22”7 x 14” x 71’
Weight 45 Ibs. Shipping Weight 54 lbs.
DEALER'S NET PRICE complete with Test Leads and

Operator's Manual, $395.00.
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FROM CIBA RESEARCH

A new group of resins
of the Ethoxyline class
with outstanding
properties for

Bonding . . . Casting ... . Coating

Araldite Resins provide a wide range of practical application for simplifying fabricating methods and
improving results. All of the Araldite Resins harden to form thermosetting compounds without evolution of
water or volatile matter, and the general result is a resin of high resistance to corrosion with excep-
tional adhesive properties toward metals, ceramics and other materials and high alkali and acid resistance.

ARALDITE TYPES | & XV*

ARALDITE TYPES 101 & 102**+

ARALDITE CASTING RESIN B ARALDITE 985E

Very high strengths. No pressure needed.
Wide tolerances of hardening times and
temperature. Adoptable to soldering
technique by "“flame curing". Bonds well
to glass, ceramics, aluminum, brass, etc.

*Adaptable to spraying, brushing, or
dipping techniques. Unaffected by alka-
lies, most acids and common solvents.

No volatile solvents, Sets in hermetically
sealed ploces without shrinkage. Good
adhesion to glass, metals and plostics.
Sets at room temperature. Used as o
china cement,

**Sets without pressure at room tempera-
ture.Canbe brushed, dippedorsprayed.

Bakes with strong adhesion to metals,
high elasticity and flexibility. Unaffected
by alkalies, most acids and solvents.
non-toxic, odorless and tasteless used
as linings for cans, collapsible tubes and
corrosion resistant formulations for pro-
tection of magnesium, castings, etc,

Haos been used for bonding glass-
glass, gloss-metal where lower
curing temperatures than Type |
were required.

Bonds heat resistant plastics for high
strength. Type | is relatively inflexible
and is less svitable for bonding cloth-
wood, cloth-metal than Type 101,

*Similar to Type 1 but liquid form allows
easier handling in some coses.

Used as a costing resin with low shrink-
age properties. Sels at room tempera-
ture.

**Has been used as an abrasion resistant,
alcohol and alkali resistant coating.

Araldite 985E has successfully sealed
porous castings of Diesel engines and
similar castings in aluminum, magnesium,
steel, etc.

Aresinwith lowshrinkage (0.5-2%)
Thermosetting High adhesive prop-
erties towards metal inserts. Very
good dielectric strength. High acid
and alkali resistance. { .7 f1. Ibs fin
1ZOD.)

High odhesion. Used in making inks for
gloss and melamine plostics. Moisture
resistance is high.

“Type XV can be used in impregnating
and the monufacture of low pressure
laminates.

*Type XV is readily adaptable to seal-
ing of porous castings of aluminum,
steel, etc.

When mixed with filler used as smooth-
ing compounds for body work on alumi-
num plane fuselages and on aluminum
busses. When filled with wood flour
used as a shrinkless plastic wood for
wood filling and finishing.

Because Araldite Resins are produced in three easy-to-use
commercial forms, the exceptional properties of these new
but already extensively applied resins provide fabricators
seeking new, improved, simplified, time-and-money saving
bonding, casting and coating mediums, with exceptional
opportunities to put their ideas to work.

* Araldite is Trade Mark of Ciba Company Inc.

SEND THIS COUPON . . . or write us on
your company letterhead . . . for com-
plete technical data on the physical
properties and recommended procedures
for the successful use of Araldite Resins
for your own fabricating needs.

E
CIBA COMPANY INC., Plastics Division
627 Greenwich Street, New York 14, N. Y, '

Please send me without obligation the new Ciba Araldite Resins Technical Bulletin

We are particularly interested in data on Araldite Resins applications for
Bonding [] Casting (] Coating []

NOME. s eonsroniosnsscensnnnsesccsns PP AR o, o RN o )
I Company.eeoe.s S PP I S PR e e Titlee o oo iann e, « o o TR & =
I AdDress. iseosasescssssesseranesssvsssosscsaissrescans RIS
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AIRCRAFT
LANDING |
SYSTEHS

MILITARY : s T
APPLICATIONS ! Buwwell & Co TOROIDAL

SRR COILS AND FILTERS

| ‘ R e 1

+ FACSIMILE Goe @l |, ooier o mogpemeenic e | @ TELEGRAPH

. ¥ ﬂ.lere Ball deﬁgitely b?ha COnttinuelld empha- £ < Z;‘)"‘“‘ SRR ,-;-.'-1, &

TELETYPE | B8 Soiiidetenciino e B TELEPHONE
NG e over g&o::.m munications equipment than EHEE AT :

GUIDED 5'1 e Audio filters and similar networks are A CONTR(]:\

~ the critical components in a large part of
military electronic equipment and realizing

this, Burnell & Company is taking every EQUIP MENT
possible step 1o increase its production of : .
these networks to forestall problems in de- . ,
livery arising from suddenly increased F - ¢
demands. Our high standards of quality N
will not be lowered in our expansion
program, on the contrary, all the military
requirements for reliability in service will
be carefully fulfilled.

You can depend on it. you will enjoy the
“Burnell Customer Service” as usual.
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SPECIAL DELAY LINES

Lumped delay lines “tailcred” to
specific applications have been an-
nounced by the Shalleross Manufac-
turing Co., Collingdale, Pa. A typical
unit consists of eight pie-section low-
loss filters having a rise time of 0.04
microseconds and a total delay of 0.3
microseconds. Maximum pulse voltage
18 = 100 volts and impedance is 500
ohms. Cutoi? frequency is 8.5 megacy-
cles and the maximum operating fre-
quency approximately 2 megacyeles
based on a pulse delay error of not
more than 29. The unit consists of
eight  universally-wound  coils  of
3-strand #41 Litz wire and nine low
T.C. silver mica capacitors. Many
other types can be supplied.

NEW SHALLCROSS
WHEATSTONE-MEGOHM BRIDGE

The new Shalleross 635-A Wheat-
stone-Megohm Bridge is a versatile di-
rect-reading instrument for accurate
measurements between 10 ohms and
1,000,000 megohms. Tt can be used to
measure resistance elements ard insu-
lation resistance and to determine
volunie resistivity of materials. The
instrument is basically a Wheatstone
Bridge used in conjunction with a d-¢
amplifier. Two built-in power supplies
operating on 115 volts, 60-cycles auto-
matically provide the corrvect bridge
voltages for the high and low ranges.
Full information is available from the

Shalleross  Manufacturing Co., Col-
lingdule. Pa.

Nt Vo

o

METAL-ENCASED RESISTORS

Flat, metal-encased, Type 265-A
wire-wound power resistors intro-

duced by the Shallcross Manufactur-

ing Company, Collingdale, Pa. are |
space wound, have mica Insulation,
and ave encased in aluminum. At

175° C. continuous use they are con- |
servatively rated for 7Y% watts in still ‘
alr and 15 watts mounted flat on a
Write for Bulletin 122,

(ADV.)

metal chassis,

ELECTRONICS — March, 1951

SHALLCROSS MATCHES YOUR

Precision Resistor
Requirements!

s

...for MINIATURI-
ZIATION PROGRAMS

s, Shallcross has led
n the production of
dable close-
hlgh-stcbiliiy re-

For yeor‘
the way in th
truly depen

tolerance, n:gh
sistors in miniature

Standard and herm
sealed types are @Y

sizes.
etically

ailable.

.. for SPECIAL

ASSEMBLIES

Shallcross regularly produces
hundreds of special precision re-
sistor types including precision
power resistors, resistors with
axial or radial leads and multi-
unit strip resistors {illustrated} with
either inductive or non-inductive

windings.

for real dependability on i
-S-TANDARD INDUSTRIAL USES

cal standard types \
h available in numerous

lectrical adaptations.
a Bulletin R3A.

over AQ econom
gnd sizes, eac

mechanical and e
Write for Shallcross Dat

i
- e

...for JAN
EQUIPMENT

Shallcross is in constant touch with
the latest military precision resistor
requirements. The present line in-
cludes 13 types designed for JAN
characteristic B’ and 4 types for
characteristic "A”,

" for HIGH-STABILITY
APPLICATIONS

Many Shallcross kal;‘t:-owh_‘m |
i available |
e :';zed tolerance to
and stobiljﬂy tz &
0.003%. Matched pairs an
s;ﬂs are supplied to close
tolerances.

SHALICROSS

SHALLCROSS MANUFACTURING COMPANY
COLLINGDALE, PA,

Sec us at Booths 280-281, I[.R.E. Show
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“Fayd« BROTHERS

Regardless of the complexity of the parts you need, Haydu Brothers
possess the design and engineering skill, the facmtles the trained
operators and the down-to-earth, machme shop “know how" neces-
sary to fill your requirements promptly, efficiently, and economicatly.
Whether you need precision machine parts, small metal stampings,
deep-drawn and four-sfide parts, screw machine made parts, or
formed wire parts, Haydu Brothers will handle your entire problem
from die-making through production of the finished parts to speci-
fied tolerances. Our modern, high-speed equipment in the hands of
skilled personnel is your assurance of quick and dependable fabrica-
tion -- in even the most difficult metals.
Our technical staff is always available to you for design of special
equipment, or for consuttation on production probfems. Your inquiry
concerning a specific item is invited.

Some items
from current production ...
(1) Small metal stampings*— intricate or simple, Haydu's modern
presses insure fast, accurate, volume production in monel,
nickel, molybdenum, tungsten, stainless steel, copper, carbon-

ized nickel, and other metals.

(2) Precision machine parts*—in even the most difficult materials
(molybdenum, tungsten, ambraloy, tantalum, kovar, nichrome,
mishmetal, etc.} are tooling problems well within the scope of

Haydu experience.

(3) Formed wire parts*— from .004” to .080"” in diameter in a wide
range of materials. These are made to your exact blueprint
specifications.

(4) Drawn, four-slide parts*— perfectly produced to close tolerances
on correctly designed dies for high-speed fabrication. Complete,
modern facilities for deep-drawing.
{5) Screw machine parts*— automatic and hand screw equip-

ment give an almost unlimited range of size, shape,

and finish, while maintaining closest tolerances.
*All Haydu metal parts production undergoes rigid in-

spection for assurance of complete accuracy.

HAYDU BROTHER

P L A E LD . N E W J E R
ﬁ"l‘.’.ﬁ“’é?ﬁ.’.ﬁ?ﬁ.ﬂ"" Booth No. 82 few Yort City
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—TOM JACOBS, Owner—]
—Apex Radio Shop

Detroit, Michigan

200 MORE TV BUSINESS

=0 INCREASE IV OVERHEAD !

“With no increase in trained
personncl, we tripled our TV
service business in 6 months. The
answer lies in our G-E Test Equipment.
““The Scope is the best trouble-shooter
on the market. .. it holds a steady trace
—it’s stable—you can overload it and it
recovers instantly. The Variable Perme-
ability Sweep is extremely simple to
operate, and with the crystal-controlled

it

HIH

vw car /ézz/ “your o%aézzce e ——

“GENERAL B

Hll

|||1H

EI.ECTRIG

General Electric Company, Section 431
Electronics Park, Syracuse, New York

Rush me latest bulletins plus price information on
General Electric test equipment.

NAME. ..

Marker Generator we always get accu-
rate and reliable results. While keeping
profits up, the G-E Test Package has
cut our service time in half!”
Hundreds of TV dealers and service-
men use G-E Test Equipment to turn
out clean, accurate jobs that keep cus-
tomers satisfied and put money in the
till. Call your G-E distributor or mail
coupon today for full information.

|
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S&Z8  EXTRUDED VINYLTUBING

Extruded Tubing

that’s MILDEW RESISTANT!

We can now supply you with a mildew resistant Syntholvar Extruded
Vinyl Insulating Tubing. This will be good news to many of our customers
— those who have electrical insulation problems where protection from
mildew or fungus is essential.

Proof of the resistance of this new extruded tubing to fungi and bacteria

is shown in the unretouched photographs of a 28-day Petri dish test.

Note in the top picture how the treated tubing has completely resisted

Shows untreated Syntholvar attack, whereas the untreated tubing is well covered with fungi and
Extruded Tubing bacteria.

If you have a problem of this nature, we'll be glad to send you a test
sample without charge.

VARFLEX

Corporation

308 N. Jay St. Rome, N. Y.

CORPORATION

Makers of
Electrical insvlating
Tubing and Sleeving

MEMBER OF NEMA
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ot casy assomblly  dpoonctabl porfoomance

i Type 535 2 = o
Type 557 Tubular é WL
;&Tl Ceramicon 1.5-7 MMF Trimmer ¥ - ,g;
e — Trimmer 3-12 MMF /‘ a1 .
5.2 # W \
rEewe ] #vee
@; - 5-3 i ¥
= 8-5
ooy P - y Temperature Compensating
Ll Smxﬂi_d_ Igsou(;gtt;:lM(;eramlcons* Molded Insulated Ceramicons
: . 0.5 MMF—550 MMF

Erie “GP” Dipped Insulated Ceramicons
5 MMF-— 5,000 MMF

Erie “GP” Non-Insulated Ceramicons
5 MMF— 5,000 MMF

Type 531 and 532
Tubular Trimmers
0.5-5 MMF
1-8 MMF

Temperature Compensating
Dipped Insulated Ceramicons
0.5 MMF— 1,800 MMF

Temperature Compensating
Non-Insulated Ceramicons
0.5 MMF—1,800 MMF

Type 3139 &
Tubular Trimmer

430 MMF i
7-45 MMF kil

i a Type TS2A Ceramicon Trimmer
008 J 2X.002, 1.5.7 MMF  3-13 MMF

hag 312 MMF 520 MMF ;
" ; : Ve i “
d - .
e H ]9 K
£ 3 o1 |
| Erie Resistor Components are designed £ - “ ° |

with definite objectives in mind: they g

L ) must be accurate and well within the Type Types 323 Type Type Type
ExieaDi=EICETaMmIEDTS: tolerances required for their applica- 7204 and 324 2322 2336 325
Up to .0l MFD Insulated

tion; they must be reliable for sustained
satisfactory service based on time
proven life tests; they must be compact
and sturdy for easy installation on the
assembly line and in the service shop. ‘ —

Erie manufactures a complete line of
Ceramic and Button Mica Capacitorsfor
transmitter and receiver applications:

Erie Stand-0ff Ceramicons
5 MMF—5,000 MMF

)

Types L-4, L-7, S-5 Suppressors
for Spark Plugs and Distributors

Fixed Ceramic and Mica Capacitors,
Variable Ceramic Capacitors, Carbon
Suppressors, Custom Injection Molded
Plastic Knobs, Dials, Bezels, Name

Plates and Coil Forms. Complete tech-
nical information on request.

*Ceramicon, Hi-K, GP, and Plexicon are regis-
tered trade names of Erie Resistor Corporation.

Type 357 W
Vd@ Type 362

),59”"

Custom Molded
Plastic TV Lenses and Frames

ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND « TORONTO, CANADA

Feed-Thru Ceramicons
5 MMF—1.000 MMF
5 MMF—1,500 MMF

Type 3688

High Voltage Ceramicons
Up to 15,000 Volts
WORKING

Button Mica Condensers
15 MMF—6,000 MMF

Cinch-Erie Plexicon* Tube
Sockets with built in by-pass
Ceramicons 10 to 1,000 MMF

Custom Injection Molded
Plastic Knobs, Dials, Bezels,
Name Piates, Coil Forms, etc.
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If your input problem is...

® Unstable line voltage
® Ambient temperature from 0C to 40C
® Rapid line voltage changes

©® Simultaneously varying line and load

If your input problem is smoothing out
voltage supply fluctuations, look to
115-volt G-E stabilizers. Guarding «
rated load at unity power factor, they
maintain output within =19, against
line variations from 95 to 130 volts.
Quiet, automatic, they provide quick
recovery when subject to simultaneous
line and load variations, and voltage
surges. Compact, lightweight G-E stab-
ilizers do the job for you.

if your product is...

If your product is composed of one of the fol-
lowing items that require voltage stability, it will
pay you to investigate the advantages of G-E
stabilizers.

@Television and radio ®Electrochemical
equipment apparatus

@Telephone apparatus ®Test equipment and

@Sound equipment precision processes

@ Lighting circuits @ Photographic equipment

@Photometers @Electronic circuits

@ X-ray equipment @Calibration devices

@ Redifiers (full-wave) @ Color comparators

HOWTO

Ive your product
low-cost
voltage control
within 1%

G-E Automatic
Voltage Stabilizers

For equipment that requires stable a-c input,
look to General Electric voltage stabilizers
for precision voltage control. For stable
output of 115 or 230 volts in sizes from 15
to 5000 va, standard G-E stabilizers can be

used to cut costs and to save space.

Why not investigate G-E stabilizers for an
answer to your problem of voltage stabili-
zation. For a modest investment, they go a
long way toward decreasing your field calls,

increasing customer satisfaction.

For details on G-E stabilizers, see your
G-E specialist at your local G-E office, or
write for booklet GEA-3634, Apparatus
Dept., General Electric Co., Schenectady 5, N.Y .

GENERAL ELECTRIC

411-83
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You can use

Although we’ve been in the business since 1884, we've
never made a relay that has a broader variety of applica-
tion than our new line, known as “M-type”. A typical
example is the enclosed relay shown at left, which will
be available either hermetically sealed or with snap-off
dust cover.

This “Midget” will out-perform other relays of several
times its weight and current consumption. (In normal
use it draws .05 watts.) It has successfully met rigid
Armed Forces tests from 71° C t0 -53° C, survived thirty-
day humidity courses, vibration tests and dielectric
breakdown tests at 500 volts. Wherever there’s a tough,
big-time relay job to be done, specify North M-type
relays. Available in more than 70 combinations of make
and break contacts in stock assembly.

ACTUAL SIZE

The new North Relay
Catalog describes the
vast variety of relays made
by North for every con-
ceivable use, and this
company’s unmatched
facilities for special relay
engineering.

Write for a copy toaay

Tty =

£ Y Syste s-‘f Au?omahc Switching
1438 T, South Market Street, Galion, Ohio, U.S.A.
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TYPE ALA
3 WATT

MAX. RES.
25,000 ohms
34’ dia. 113" long

TYPE BLA

MAX. RES.
50,000 ohms
34’ dia. 112" long

TYPE WLA
1 WATT
INDUCTIVE*

MAX. RESISTANCE

331 Alloy 15,000 ohms
Nichrome 8,000 ohms
Manganin 2,500 ochms

BODY SIZE
3/16" dia. 1" long
TOLERANCE
Standard—19%
*WLAN 5 (NON-INDUCTIVE)
509 LOWER MAX. RES.

TYPE WLA
Y-V WATT
INDUCTIVE*

MAX. RESISTANCE

331 Alloy 7,500 ohms
Nichrome 4,000 ohms
Manganin 1,250 ohms

BODY SIZE
3/16" dia. %' long
TOLERANCE
Standard—19
*WLAN %5 (NON-
INDUCTIVE)

509 LOWER MAX. RES.

CUSTOM BUILT
RESISTORS

INSTRUMENT  RESISTORS
COMPANY builds resistors to
your specifications for special
applications. All are produced
to close tolerance to meet any
unusual custom requirements.
IN-RES-CO can supply wire-
wound resistors in large or
small quantity to practically
any electrical and mechanical
specification on short notice.
Inquiries are invited and quota-
tions will be supplied upon re-
ceipt of specifications and in-
formation regarding quantity
desired.

72

TYPE KL TYPE RL

MAX. RES. MAX. RES.

MAX. RES. : 0.5 Megohm 0.5 Megohm
0.2 Megohm 1 34’ dia. 1-3/16” 12’ dia, 14" long
54’ dia. 14’ long long

A COMPLETE LINE OF HIGH ACCURACY

IN-RES-CO high quality wire wound resistors are designed to meet the need of the
Electronic and Instrumentation industries with dependable resistors of closer tolerances,
proven performance and practical cost. Instrument Resistors Company, through constant
expansion of its facilities and continuous modernization, keep pace with the wire wound
resistor requirements of all phases of the electrical field. Consequently, the equipment
manufacturer can obtain IN-RES-CO wire wound resistive components at prices fully
reflecting the economy of mass production and built to a standard of quality that can

only result from exclusive specialization in the manufacture of these products.

IN-RES-CO TYPE IR
WIRE WOUND RESISTORS

For use where space is at a
premium! Combining midget size
and extremely low cost with pre-
cision quality and performance.
IN-RES-CO TYPE

e IR resistors meet
(MY
s all requirements
e
AR

\’\\\\.\X where precision resistance

NICHROME

is the trade
mark of the
Driver-Harris
Company Aas
registered at
the U, S. Pat.
off.

values and exceptionally
small size must be satis-
fied at lowest possible cost.

Although no larger than

‘ Max, Max. Body Body molded resistors, type IR
Type ! Res.* Watts Dia. Length Leads units are wire-wound to
IR-107 | 1200 1/8 | 1/64 3/8" | 095% x 1-1/2" a standard tol-ercmce <-)f
IR-125 2500 1/4 1 1/87 1/27 | 0957 x 1-1/2" =+ 1% and maintain this
:g-}gg gggg :/2 gﬁg' ;23- ;ggg::}:wg: accuracy throughout their
:sg;g ;gggg § ;/g. | 1_}/2, 834(5), x }_};g, life. They withstand rough

! usage and intermittent

*Maximum resistance using 00135’ dia. wire. Higher ohmic over-load in continuous
values can be furnished using smaller wire, service.

B March, 1951 — ELECTRONICS
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TYPE P-4 TYPE P-2

TYPE SL
1 WATT Va WATT

1 WATT

MAX. RES.

oA R A MAX. RES.
vg=idinx 2liog " MAX. RES. 300,000 ohms
.0 Megohm 9/16" dia. 9/16” long

1
9/16" dia. 1"’ long

APPLICATION-DESIGNE
WIRE WOUND RESISTOR

RESISTIVE COMPONENTS FOR EVERY NEED

IN-RES-CO wire wound resistors offer the circuit designer a
new opportunity to meet increasingly critical requirements. The
IN-RES-CO line is complete—resistance ranges from .01 ohm
to several megohms; power ratings from a fraction of a watt
to 10 watts. Special units are included for counteracting high
humidity, fungus, space limitations, temperature rise, etc. Units
can be supplied either inductive or non-inductive, wound with
Nichrome, Manganin or 331 Alloy. For complete data, send
for the new IN-RES-CO catalog.

of particular importance now!

A COMPLETE LINE OF IN-RES-CO
MINIATURE and SUB-MINIATURE RESISTORS

A complete line of resistors specially designed for inclusion in miniatur-
ized equipment and component designs. Ideally suited for all applications
requiring resistive units cf extremely compact size and high dependability.
Available in types and sizes that meet practically every application need.
Available to close tolerance and in high resistance values, yet small
enough to meet limited space requirements of the most compact equipment.
For complete information call or write today, or consult the latest
IN-RES-CO catalog.

INSTRUMENT RESISTORS COMPANY

1036 COMMERCE AVENUE UNION, NEW JERSEY

MANUFACTURERS OF WIRE WOUND RESISTORS FOR EVERY ELECTRICAL AND ELECTRONIC NEED

JELECTRONICS — March, 1951
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TYPE RN
NON-

INDUCTIVE

Tropi-Pruf

MAX.

v RESISTANCE
331 Atloy 500,000 ohms
Nichrome (R) 400,000 ohms
Manganin 15,000 ohms
TOLERANCE
0.5% standard to 0.19% at
slightly higher cost

TYPE RX
NON-INDUCTIVE
Tropi-Pruf

MAX,
RESISTANCE

/331 Alloy 500,000 ohms
Nichrome (R) 350,000 ohms

Manganin 30,000 ohms

TOLERANCE
0.5% standard to 0.19 at
slightly higher cost

Non-Inductive

TYPE CX
Va WATT

MAX. RESISTANCE
331 Alloy 750,000 ohms
Nichrome 500,000 ohms
Manganin 15,000 ohms

BODY SIZE
9/16" dia. 34" long
TOLERANCES
Standard—19,
SPECIAL—TO 1,10%

TYPE BX
1 WATT

NON-
INDUCTIVE

MAX. RESISTANCE
331 Alloy 1.5 Megohm
Nichrome 1.0 Megohm
Manganin 30,000 ohms

BODY SIZE
9/16” dia, 1" long
TOLERANCES
Standard—19;
SPECIAL—TO 1/109

RF CHOKE COILS

INSTRUMENT  RESISTORS
COMPANY specializes in the
manufacture of RF choke coils
wound to any specified induct-
ance and Q value. Coils in this
category are precision wound on
ultra-modern  winding  equip-
ment that insures finest product
quality at lowest cost. IN-RES-
CO is equipped to supply units
of these types or others, includ-
ing hermetically sealed units, in
large or small quantity to exact
specification. For prompt quo-
tation on your requirements,
call or write outlining specifica-
tions and quantity.




PACKAGED Functional Electronics

Components for Control Systems
AT product;_;

Servomechanisms Inc. designs, engineers and
manwfactures electronic control devices for
military and commercial applications.

These devices are composed of a number
of functional electronic units, which are mini-
aturized and packaged as plug-in
components.

Control equipment is readily synthesized
from these smalil component packages which
solve the important system

requirements of:

¢ Spatial adaptability
o Instant maintainability
¢ Training simplicity

¢ Ease of manufacture

01d Country & Glen Cove Roads, Mineola, N.Y.
SERVOTTC/LINISMS

ne.* Imperial Hway. & Sepulveda Blvd., Los Angeles Calif.

*Tradencrb
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REG. TRADE MARK
ACTUAL
SIZE

HERMETICALLY-
SEALED //;

TUBULAR PAPER CAPACITORS by PYRAM'D

Pyramid Type PG “‘GLASSEAL’’ miniature paper capacitors
. . . TEMPERATURE

are assembled in metal tubes with glass-metal terminals. RANGES: —55° to +125°C.
They will fully meet the most exacting demands of high CAPACITANCE

RANGE: .001 mfd. to 1.0 mfd.
vacuum, high pressure, temperature cycling, immersion VOLTAGE RANGE: 100 to 600

v.d.c. operating

cycling and corrosion tests.

Your inquiries are invited

PYRAMID Electric Company

GENERAL OFFICES and PLANT NO. 1 PLANT NO. 2
1445 HUDSON BLVD. - NORTH BERGEN, N. J. 155 OXFORD ST. + PATERSON, N. J.

VISIT OUR BOOTH NO. 208 AT THE IRE CONVENTION
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TUBULAR
PAPER

CAPACITORS

Fit anywhere!

Suitable for
85°C. operation!

CAPACITANCE RANGE:
0001 TO .5 MED.

VOLTAGE RANGE:
200°TO 600 V., INCLUSIVE

Sturdily built in phenolic-
impregnated tubes. Ends
are plastic-sealed.

WRITE FOR COMPLETE LITERATURE

Representatives and Distributors
Throughout the U.S.A. and Canada

\*% PYRAMID

PYRAMID ELECTRIC COMPANY
1445 Hudson Boulevard
North Bergen, N. J., U.S. A

TELEGRAMS: WUX North Bergen, N.J.
CABLE ADDRESS: Pyramidusa

BUSINESS BRIEFS

By W. W. MacDONALD

“If Russia Strikes, this will be
primarily an electronics war, in
which type of conflict our country
can show to best advantage.
Science covers a multitude of
fields. To single out any particular
one for emphasis may seem out
of place. However, in this world
crisis, it is realistic to single out
the field of electronics as of spe-
cial importance.

“Electronics includes radar,
automatic sighting for fire power,
guided missiles, defense against
the submarine and automatic con-
trols of countless kinds. In World
War II, electronics had a sensa-
tional start but did not get far
bevond an infant industry. Nu-
merous postwar applications came
along, the best known being tele-
vision. Now a great new stimulus
will come from the defense pro-
gram, and as a result, electronics
will emerge as a mature industry.
The permanent, peacetime signifi-
cance for all American industry
will be great.

“Statistical estimates of war
orders in electronics are difficult
to make. . . . The best judgment
at the moment is that the value of
electronic equipment per man in
uniform will be at least three to
four times.as great as that in the
last war. Quite possibly this ratio
may have to be revised upward as
the events of 1952 and 1953 un-
fold.”—Economist Lionel D. Edie

“The Impact of rapidly increas-
ing national defense orders has so
far been felt only (largely) in the
acceleration of current military
production and expansion of re-
search and development work.
Volume of sales to the armed serv-
ices has not vet increased
(much).”

So sayvs Charles F. Adams, Jr.
of Raytheon in a statement to
stockholders. Words in parenthe-
ses are ours and, with this much
latitude, the statement represents
a fair picture of the extent to
which the mobilization program
has affected most manufacturers
in the field of electronies at this
writing.

Late January Meeting of the
Electronics Equipment Industry
Advisory Committee with Muni-
tions Board and military officials
at the Pentagon highlighted prob-
lems businessmen on the one hand
and government men on the other
are tryving to solve by mutual co-
operation.

Industry spokesmen emphasized
the necessity for speeding up the
placement of orders to preserve
engineering personnel and labor
forces, suggested closer coordina-
tion by the various services, urged
faster contracting procedures and
the development of programs to

establish more subcontracting
supply sources.
Government spokesmen said

every effort is being made to
spread procurement over a larger
number of plants, emphasized that
negotiation of contracts rather
than the competitive bid system
could now be widely used to speed
up placement of orders, said that
money on hand was not enough to
avoid all dislocation during the
conversion from civilian to mili-

tary manufacturing but soon
might be.

Munitions Board Electronics
Equipment Industry  Advisory

Committee consists of the follow-
ing men:

Abrams, Ewmerson
R. G. Baker, GE
. F. Balcom, Sylvania
A. Berard, Ward-Leonard
‘W. Butler, Federal Tel.
. W. Carter, Carter Motor
. Cohen, Sickles
Crossley, Electro Prod.
O. Driver, Wilbur B. Driver
A. Ehle, IRC
C. Ellis, Raytheon
. Evans, Westinghouse
M. Folsom, RCA
V. Galvin, Motorola
M. Gardner, Wells-Gardner
A. Graver, Admiral
7. J. Halligan, Hallicrafters
. F. Herr, Philco
K. Foster, Bendix
. P. Hirsch, Micamold
. 1. Hoffman, Hoffman Radio
. J. Kahn, Standard Trans.
Kruesi, American Lava
. R. Lack, WE
/. A. MacDonald, Hazeltine
Meloy, Melpar
L. Olesen, Weston
.'D. Plamondon, Jr., Indiana Steel
. C. Sprague, Sprague Elec.
E. Thiessen, GR
A. Warden, Jr., Superior Tube
. Wright, Bliley
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Manpower is already critical in
our highly specialized technical
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SYLVANIA Germanium Diodes
speed “thinking processes”

of the new compact
MADDIDA™ Computer

his latest electronic computer, made by Northrop Aircraft

Inc., is smaller than an average desk, yet it can surpass the
efforts of a thousand expert mathematicians.

In a few seconds, the machine can solve complex problems
requiring months or even years on standard desk calculating
equipment.

Contributing to the amazing speed and to the compactness of
this machine are several hundred Sylvania Germanium Diodes. Set
snugly in short rows, these diodes actually function as ultra-high
speed relays, shunting strings of numbers or instructions about
among the vacuum tubes.

The small size of Sylvania diodes also permits compact pack-
aging and worthwhile economies in design cost while assuring
maximum efficiency of operation.

Let us acquaint you with some of the other important uses for
Sylvania Germanium Diodes. Perhaps they can help you solve cost
or design problems. For detaiied data concerning the complete
line of Sylvania Germanium Diodes, mail the coupon TODAY!

ELECTRONICS — March, 1951

This “brain” can stump
a thousand experts

Hundreds of Sylvemia Germanium
Diodes simulnte the synagses of
the human brain, giving the ma-
chine the ability to compute,
make compatrisens and form deci-
sionsbased o1thos2 compa-isons.
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*The name MADDIDA is derived
from ""Magmetic Drum D gital

Differential Analyzer.” T i
e 1
- \
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SYLVANIA¥ELECTRIC

FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEYICES; LIGHT BULBS; RADIO TUBES: TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT: PHOTOLAMPS; TELEVISION SETS
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SMAl.l.‘ Alr-dumped BARRYMOUNTS

meet your
MINIATURIZATION
needs in

<X VIBRATION ISOLATION

These new compact, air-damped BARRYMOUNTS are
designed especially for mounting small, light-weight apparatus
and instruments. Each unit mount occupies only about one cubic
inch and weighs 5/16 ounce. Load ratings are from 0.1 to 3.0
pounds. Two-hole and four-hole mountings are available.

Mounting bases assembled with these unit
Barrymounts, can be furnished to your speci-
fications for dimensions and load ratings; a
typical instrument mounting base is shown
above.

FREE DATA SHEET #£606 gives details of sizes and perform-
ance characteristics of Series 6465 and 6690
BARRYMOUNTS. Ask also for Catalog 502
describing other BARRYMOUNTS for air-
craft service, and for Catalog 509 covering
ALL-METL Barrymounts for unusual air-
borne applications at extremes of
temperature.

BAR RY cox

Main Office 707 Pleasant St.
Philadelphia

THE

Watertown 72, Massachusetts

New York Cleveland Detroit

Rochester Washington Dayton

Louis Seattle Los Angeles Dallas Toronte

Minneapolis St.

Chicago
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BUSINESS BRIEFS (continued)

field. At the top of the Air Force’s
list of 18 types of officers most
needed in the current expansion
program is the word “electronics”;
radar and radar maintenance
heads the list of 3 needed types
of airmen.

Unconfirmed but plausible is the
rumor that a well-established firm
in our field has offered to hire all
electronic engineers in the grad-
uating class of a western univer-
sity. And that another firm, not
so well established, is attempting
to hire several hundred electronic
engineers in the hope that if thev
|can get engineers they can get
government business.

Civilian Defense, not yet cohe-
| sive on a national, state or city
basis ingofar as communications is
| concerned, appears to wait upon
| assignment of radio frequencies
| linking at least two of the three
| levels of government together in
the event wires go down. Action
re amateurs (p 148) is just one
necessary step.

A Federal Civilian Defense Ad-
ministration committee says no in-
struments suitable for high-inten-
sity radiation measurements im-
mediately after an atomic attack
are presently available. Low-in-
tensity measurements can, how-
| ever, be made in the weeks that
1 follow such an attack by means of

existing instruments.
Sale of 2-meter transmitters and
‘ receivers to people who are not
amateurs indicates a new market
| for emergency communications
gear, Similarly, a civilian defense
market is developing for electronic
megaphones.

Korean Night Attacks have re-
newed the interest of our military
| men in infrared detection appara-
tus such as the “sniperscopes”
and “snooperscopes” employed
with considerable success at Okin-
awa in the last war. Look for new
development and production con-
tracts in this field in the near
future. And increased demand for
the special batteries involved.
Along the same lines, we hear
that conventional electronic hear-
ing aids have considerable virtue
in detecting the presence of in-
filtrating forces. Minor modifica-
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tion of design could greatly in-
crease military effectiveness.

Test Equipment and mainte-
nance procedures must be devel-
oped in step with new military
electronic equipment or such
equipment will be limited in its
effectiveness. This is the warning
of E. U. Condon of the National
Bureau of Standards, who points
out that in World War Il many
radar sets operated for extended
periods at half their potential
range.

Critical Materials are, we under-
stand, conserved in a still experi-
mental Philco television receiver
design that makes wider use of
selenium rectifiers, voltage dou-
blers and new circuits, especially
for synchronizing and deflection.

More detail later in, we hope,
our feature pages.

Transistors, according to a re-
port just released by the Depart-
ment of Commerce, may achieve
their first big-time volume in tha
trigger circuits of digital com-
puters.

More Than 4,000,000 radiotele-
phone contacts with pilots in flight
were made by CAA aircraft com-
municators in the first eight
months of 1950, an increase of 224

percent over the similar period in
1949.

IBM, maker of business ma-
chines, has just used its 2,313,-
126th electron tube.

A British Subscriber has just
secured an American patent cover-
ing a new type of connector which
appears to be unique in that both
parts are identical, facilitating in-
terchangeability. He wants to con-
tact interested manufacturers.

We’ll be glad to provide the in-
troduction.

TV Therapy is, according to
officials of a Pennsylvania hospi-
tal, helping bring mildly psycho-
pathic patients back to normal.

And in some cases, we hasten to
add, vice versa.
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Also

_ Hermetically

TYPE 6
W SENSITIVE

CONTACTOR

A polarized magnetic structure with switching up
to 4 pole 2 throw, or 4 pole 3 positions; 5 ampere

nominal contact rating.
Increase

Meosuring Response
and — Stop Meckzani
Amplifying &.@ % echonism

Decrease

For POSITIONING, REMOTE CONTROLLING (as

servos}) and TELEMETERING. When conditions are 'normal”,
armature is forcibly maintained in a balanced condition,
circuits open.

Normal (1st pos.)

all

Initiati Bl
nitiating o ( over-center Controlled
. (‘-—
Element - " Mognetic toggle Functions
o N
L

Abnormal {2nd pos.)
For SWITCHING, OVERLOAD PROTECTION, etc. Mo-
mentary Signal as from push button or circuit overload trips
relay, which remains “Latched” until electrically reset.

First announced in 1946 as a new development in magnetic
switching, the Sigma Type & has become established as (1] an
excellent output device for many types of servo amplifier: (2]
one of the best available latching relays where ruggedness, resist-
ance to shock and vibretion and long life are important; (3)
probably the only contactor of comparable switch capacity with
50 milliwatt sensitivity (or better, with less than 4 poles).

In the process of e:rploiting these possibilities, however, as
with any new product, many minor defects or “bugs” came to
light. There were types of instability, distortion of frame under
some kinds of shock, and areas where inadequate precision in
manufacture was evident. In eliminating these "bugs”, details,
tolerances, processes and techniques have been reengineered
throughout, and the present product has consistent and uniform
properties.

SIGMA s,

42 Ceylon St, Boston 21,

nstruments. Inc.

| SENSITIVE RELAYS |

Mass.
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New Development In

Mallory Midgetrol”

THE
15/16” MALLORY
MIDGETROLI,

(Power rating 145 watt)
2

Flectrical characteristies speeially de-
signed Tor critical applications in
television, radio and other circuits.
Insulated shafts are knurled lor ease
in adjustment. Current-carrying parts
provide 1500 volt insulation ... 15"
diaimeter saves space. Precision-con-
trolled carbon element provides smooth
tapers, qniel nperation, accurate
resistance values, less drift in tele-
vision applications.

Flrade Mark

Minimizes TV Drift!

The Mallory Midgetrol now embodies a new technique in
variable resistor manufacture . . . providing precise control
of drift under high humiditv conditions. It involves a new
treatment ol the carbon element, assuring uniform dispersion
of talcum-fine particles over a special phenolic hase with an
extremely low factor of moisture absorption. As a result,
drift is held within very close limits...well within the require-
ments for TV picture stabilitv. This feature will obviously
eliminate a troublesome source of field service problems. 1t is an
important addition to the desirable characteristics described
at the left.

That’s service beyond expectations!

Mallory’s electronic component know-how is at your disposal.
What Mullory has done for others can be done for you!

Television Tuners, Special Switches, Controls and Resistors

M

P.R.MALLORY & CO. Inc.

ALLOR

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

SERVING INDUSTRY WITH

Electromechanical Products
Resistors

TV Tuners

Switches
} ibrators

Electrochemical Products
Cupacitors Rectifiers
Mercury Dry Batteries

¥

Metallurgical Products

Contacts Special Metals
IWelding Materials
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» M—MMM . . . Mobilization of
our war resources involves men,
materials and machines. So far
as the electronics industry is con-
cerned the recent news in these
departments is, respectively, bad,
good and fair. The manpower sit-
uation is bad. If we are to absorb
the 5-to-10-billion-dollar annual
load of military production that is
now on paper, our most serious
shortage is trained technical man-
power. In the face of this certain
fact, we find students in engineer-
ing colleges deserting their studies
and enlisting in droves to escape
service as foot-soldiers in favor of
service as airmen or sailors. A
belated promise to permit choice
of service, after completion of the
current college year arrested, but
did not stop, this exodus. It
should be stopped entirely and
quickly. We need an enlightened
program of student deferment (the
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