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Published by MICROWAVE AND POWER TUBE DIVISION, RAYTHEON COMPANY, WALTHAM 54, MASS., Vol. 1, No. 5

NEW RAYTHEON MICROWAVE TUBE DEVELOPMENTS

Miniature pulsed magnetrons
for missile beacon appli-
cations are ruggedly con-
structed with integral mag-
nets. The RK-7461 is tun-
able from 9,300 to 9,500 mc
and has minimum peak power
output of 60 watts. It is
1%" indiameter and 24" long,
and welghs only 6 ounces.

RK-7461 QK-735

The QK-735 is tunable from
5,400 to 5,900 mc with mini-
mum peak power output of

400 watts. 1%" in diameter
and 3%" long, it weighs 8
ounces.
CIRCLE 182
Reader Service Card
Ed * 3

Designed for electronlc
countermeasures and FM/CW
operations, the QK-625 BWO
provides a minimum CW pow-
er output of 180 watts and a
nominal CW power output of
250 to 350 watts over the
2,500 to 3,000 mc band. The
tube is voltage tunable over
the entire range with tuning
sensitivity of approximate-
ly 0.4 mc/volt. Liquid-
cooled, the QK-625 BWO is
equipped with an integral

A Leader in Creative Microwave Technology

permanent magnet, and can be
mounted in any position.
CIRCLE 180

Reader Service Card

Small-signal gain of up to
35 db in microwave relay
llnks is achieved by means
of a new compact traveling
wave tube amplifier -- the
QK-542. This permanent-mag-
net focused CW tube has nom-
inal saturated power output
of Swattsover5,900to 7,400
mc. An integral UG 344/U
waveguide-type flange is
supplied as standard. With
an optional coaxial output
coupler the QK-542 covers
4,000 to 8,000 mc.

CIRCLE 183

Reader Service Card

Idcal for linear accelera-

tors and high-power radar
systems. The QK-783 and

QK-622 Amplitrons operate
over the 2,700-2,900 mc and
2,900-3,100 mc bands, re-
spectively, at a peak power
of 3 megawatts and a typical
efficiency of 75%. Because
no heater is required, these
tubes are capable of excep-
tionally long life. RF gain
is 8 db under rated condi-
tions, and ashighas 12 db at
lower peak power outputs.
Phase pushing figure is less
than 0.5 degrees for a 1%
variation of anode current,

CIRCLE 181

Reader Service Card

Compiled as a Raytheon serv-
ice to the field, new Con-
solidated Data Booklet
contains comprehensive in-
formation about principal
unclassified magnetrons,
klystrons, backward wave
oscillators and special
purpose tubes manufactured
by Raytheon. Characteris-
tics presented include max-
imum ratings, typical oper-
ating values, band or
frequency ranges and other
essential data for micro-
wave engineers and purchas-
ing departments.

CIRCLE 184

Reader Service Card
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Widest Option in
Low-Power Rotary Switches

15/16"

THROW: 30°, 36°, 45°
INSULATION: stator glass
silicone; rator, KEL-F

THROW : 30°, 45°, 60°, 90°
INSULATION: phenolic,
Mycalex, ceramic

113/32°

1.17/32"

THROW: 25.7°, 30°, 36°,
45°, 60°
INSULATION: phenolic,
ceramic

1.7/8°

THROW: 18°, 20°, 30°,
36°, 45°, 60°, 90°
INSULATION: phenolic,
Mycalex, ceramic

THROW: 30°, 36°, 45°,
60°, 90°

INSULATION: phenolic,
Mycalex, ceramic

1.31/32

0%

THROW: 20°, 40°
INSULATION:: phenolic

1-3/4"

? % 2:5/16"

THROW: 15°, 30°
INSULATION: phenolic

25/16"

W,
é Gé 2.5/16*

THROW: 20°, 40°
INSULATION: phenolic,
Mycalex

1.23/32"

217/32*
or
2.5/16"

THROW: 12.85°, 25.7°
INSULATION: phenolic

2:1/32°

THROW: 12.85°, 18°,
25.7°, 36°
INSULATION: phenolic

METAL PARTS AND FINISHES

STANDARD COMMERCIAL~—Punched steel parts are lead-
coated, cold-rolled steel. Parts such as nuts, lockwashers,
etc., are cadmium-plated steel. Shafts may be cadmium-
plated steel, brass, or aluminum. Brass parts are unplated.

CONTACTS I

Famous Oak dou-

L‘;} “ e~ e P L .7“—'
v Iy Ty Ty ey M

TROPICAL OR 50-HOUR SALT SPRAY MILITARY SPECIFICA.
TIONS—AI| steel and brass parts are cadmium-plated and
chromate-dipped. Stainless stee! parts are passivated.

200-HOUR SALT SPRAY MILITARY SPECIFICATIONS—AII
brass parts are nickel plated. All stainless steel parts are
passivated. Shafts, *'C" washers and index springs, balls
and plates are stainless steel.

o Ml

QU\ . ¢ 1

ble wiping, high-
pressure design.
Riveted or eye-
leted in place and
keyed from turn-

TYPE 1—Contacts are spring brass, silver.plated. Rotars
are brass, silver.plated. Temperature limit: 100°C constant
ombient.

TYPE 2—Contacts, spring tempered-silver ollay. Rotors,
cain-silver allay. Temperature limit: 100°C constant

CMS.202. This is a special alloy for high temperature
operation ta 150°C. 4
GOLD-PLATED CONTACTS—Type 1 or 2 contacts may be |
gold-ploted .0002" thick. Not to be confused with gold flash.
FOR PRINTED CIRCUITS—Standord Qak contacts with a

ing. Rotors short- ambient.

ingornonshorting.

AC SNAP SWITCHES
—36 models for use
on most switch types.
All are UL approved.

POTENTIOMETERS—
Customers’ choice.
Mounts onreor of Oak
switches. Operates by

ELECTROSTATIC
SHIELDS~Used be-
tween sections. Sizes
ond shapes for all

switch shaft or sepa- switches.
rate concentric shaft.
(\ X s _ L"'/’\ MFG.
Rl ol i o WG ©O- .

1260 Clybourn Ave., Dept. D, Chicago 10, lllinois
Phone: MOhawk 4.2222

2 CIRCLE 2 ON READER SERVICE CARD

TYPE 3—Contacts and rotor blades made of Oak alloy

lug extending from the terminal end. Lug inserts in board
for dip soldering.

8EARING STRAPS—
Added shaft support
onlong switches. Steel,
brass, and phenolic.

MOUNTING BRACES SPECIAL SHAFTS—

—Prevents frame twist Hollow, duol-concen-

on long switches due ‘ric, ond triple-con.

to torsion. centric for mony
switches.

When your design calls for a low-power rotary switch, you want a
unit that matches job requirements exactly—not an "‘almost' fit. But
in the process you don’t want the switch to involve a lot of extra tooling
and delay either. At Oak, the above options, plus numerous other
alternatives in construction, are pretooled for economy, service,
and convenience.

CIRCLE 3 ON READER SERVICE CARD >



Lambda Power Supplies specified
for newest radar installation

‘‘Off-the-shelf’” Lambda power supplies
—modified only with special panels, MIL
meters and tubes— will be part of the
complex radar equipment housed in the
86-foot tower at Thomasville, Alabama,
one of four identical installations.

Meet MIL-E 4158 environmental test requirements

Sperry Gyroscope Co., operating under the technical guidance of the
Rome (N.Y.) Air Development Center, is producing the new SAGE
radar equipment (AN/FPS-35). The power supplies employed to
power transmitters and receivers must be able to pass stringent tests.

Sperry’s choice: Lambda’s COM-PAK? already widely used as a
component in many rocket and missile programs.

All Lambda stock industrial power supplies are made to MIL quality
and guaranteed for five years. They are pictured and described in a
new 32-page catalog. Write for your copy.

LAMBDA ELECTRONICS CORP

11-11 131 STREET +« COLLEGE POINT 56, NEW YORK

INDEPENDENCE 1-8500 CABLE ADDRESS: LAMBDATRON, NEW YORK
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SHOPTALK . . . editorial

COMPONENT RESEARCH & DEVELOPMENT. Fear of some com-
ponent manufacturers continues to be that they may suddenly find
a large portion of their conventional product line made obsolete by
radical technological change. How much basis is there for this fear,
and what can be done to reduce it?

Three important trends have been slowly but surely gaining ground
in the design of electronic equipment: packaged circuits, miniaturiza-
tion and microminiaturization.

Packaged circuits involve putting several components together in
a functional unit. Some manufacturing responsibilities are thus
transferred from the equipment manufacturer to the components
maker. This approach lends itself well to equipment involving circuit
redundancy, as in large-scale digital computers. It lends itself less
well, at least at this moment, to some other types of equipment.

Miniaturization involves use of smaller components. By and large,
component manufacturers themselves have led the way in this direc-
tion, with an assist from the military that has led to increased con-
sumer demand. But the practical limit appears to be the size of the
largest component in a piece of equipment, such as the loudspeaker
in a radio or the picture tube in a tv set.

In microminiaturization, the newest of the three approaches, the
conventional component could disappear entirely. Among the
methods of fabrication are vacuum deposition of resistive and con-
ductive films to form passive circuits to which transistors are then
joined, and fabrication of monolithic circuits from single semi-
conductor blocks in a manner that simultaneously provides both
passive and active components. And there will be more such
approaches, not necessarily limited to semiconductors.

Thus far, microminiaturization has been aimed largely at special-
ized military and scientific applications. Most developments are still
in the laboratory stage. The difficulty of obtaining inductance is one
problem to be overcome. Another is the dissipation of heat.

We’re obviously talking about a revolution, but not a sudden one.
One answer to fear of change, where it exists, is to keep abreast of
these new techniques. A solid-state research group is a good invest-
ment, and one that pay off in many other ways.

Coming In Our October 2 Issue . . .

HIGH MAGNETIC FIELDS. In electronics and physics research
laboratories, equipment for the generation of magnetic fields of high
intensity is an indispensable tool. In nuclear resonance measure-
ments, maser research, plasma studies for thermonuclear fusion,
investigation of the energy-band structure of semiconductors, and
in millimeter and sub-millimeter wave radiation for communications
and missile detection, the generation of magnetic fields is essential.
According to H. H. Kolm, of MIT’s Lincoln Laboratory, activity in
these fields has stimulated much interest in the problem of genera-
tion of high continuous fields over large volumes. Kolm’s survey
of the state of the art points up the need for sophisticated instru-
mentation and complex electronic equipment in this area.

SENSITIVE TRANSDUCER. A crystal oscillator circuit, using only
one tube, is described by L. J. Rogers of the special instrumentation
division of Union Carbide. This simple yet sensitive device is used
in conjunction with a small, nonhazardous sensing head, which can
be remote from the oscillator and other parts of the system. Trans-
ducers constructed with this system can measure pressure, displace-
ment or temperature in chemical plants or other hazardous locations.
Use in medical research or in aircraft and missile guidance appears
feasible.

SEPTEMBER 25, 1959 - ELECTRONICS



SPRAGUE' RELIABILITY
in these two dependable
wirewound resistors

MINIATURE

VITREOUS-ENAMEL POWER RESISTORS

Sprague’s new improved construction gives even
greater reliability and higher wattage ratings to fa-
mous Blue Jacket miniature axial lead resistors.
A look at the small actual sizes illustrated, em-
phasizes how ideal they are for use in miniature

NEW SMALLER SIZE

JOLOKN

INSULATED-SHELL POWER RESISTORS

New Koolohm construction features include welded
leads and winding terminations—Ceron ceramic-

electronic equipment with either conventional wir-
ing or printed wiring boards,

Get complete data on these dependable minified
resistors, write for Engineering Bulletin 7410.

TAB-TYPE BLUE JACKETS: For industrial applica-
tions, a wide selection of wattage ratings from S to
218 watts are available in Sprague's famous Tab-
Type Blue Jacket close-tolerance, power-type wire-
wound resistors, Ideal for use in radio transmitters,
electronic and industrial equipment, etc. For com-
plete data, send for Engineering Bulletin 7400A.

SPRAGUE ELECTRIC COMPANY

ALL UNITS ACTUAL SIZE L

insulated resistance wire, wound on special ceramic
core—multi-layer non-inductive windings or high
resistance value conventional windings—sealed, in-
sulated, non-porous ceramic outer shells—aged-on-
load to stabilize resistance value.

You can depend upon them to carry maximum
rated load for any given physical size.

Send for Engineering Bulletin 7300 for complete

technical data.

35 MARSHALL STREET ¢ NORTH ADAMS, MASS,

THE MARK OF RELIABILITY

MAGNETIC COMPONENTS @ TRANSISTORS
PRINTED CIRCUITS

SPRAGUE COMPONENTS:
INTERFERENCE FILTERS @

RESISTORS @
PULSE NETWORKS

CAPACITORS ®
® HIGH TEMPERATURE MAGNET WIRE o

ELECTRONICS - SEPTEMBER 25, 1959 CIRCLE S ON READER SERVICE CARD 5



Here are the “basic ingredients” in
some of today’s most advanced design
concepts . . . Norton Ceramic Ma-
terials. Exceptionally versatile, these
exciting materfals are meeting operat-
ing requirements of products and proc-
esses across industry.

Norton Ceramic Materials offer de-
sign engineers a wide range of out-
standing physical, chemical, thermal,
and electrical properties. What’s more,
they provide interesting combinations
of these properties. For example:
CRYSTOLON* silicon carbide provides
high thermal conductivity as well as
exceptional thermal strength; ALUN-
puM* aluminum oxide has excellent
chemical stability in addition to good
abrasion resistance; MAGNORITE* mag-
nesium oxide offers high purity, ther-
mal and electrical resistance; fused

Iy
{ thrive on Norton ceramic materials

zirconium oxide is today’s highest
melting point material available in
tonnage quantities and it’s immune to
both reducing and oxidizing atmos-
pheres. And each product has many
other invaluable properties.

Think of Norton Ceramic Composi-
tions as essential components in
equipment for metal and chemical proc-
essing, electrical, electronic, ceramic
and nuclear applications . . . as ‘“‘the
answer”’ to literally hundreds of design
problems. They’re manufactured to
meet highly exacting standards of
purity, density, shape, size and wear
resistance . . . available in granular
and in fabricated form to meet your
requirements efficiently and economi-
cally. For complete details, write for
“Norton REFRACTORY GRAIN'’. NORTON
CoMPANY, Refractories Division, 938
New Bond Street, Worcester 6, Mass.

*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries

ANORTONN

REFRACTORIES
Engineered... R ...Prescribed

Making better products ... to make your products better
NORTON PRODUCTS Abrasives o Grinding Wheels + Grinding Machines o Reiractories o Electrochemicals — BEHR-MANNING DIVISIDN Coated Abrasives o Sharpening Stones  Pressure-Sensitive Tapes

6 CIRCLE 6 ON READER SERVICE CARD SEPTEMBER 25, 1959 - ELECTRONICS
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FORMED & SOLID | P
5 | : TAPER PINS

MOLDED INSERTION &
TAPER CRIMPING
BLOCKS TOOLS

RWF.

If miniaturization has put your circuits in a tight spot, you can build reliability right into them with the AMP
Taper Technique . . . formed taper pins or new solid, pre-insulated taper pins . . . two-piece or molded one-piece
stackable blocks . . . plus a wide assortment of taper receptacles.

The AMP Taper Technique offers the most complete line of taper products available plus many extra features.
A three-and-a-half degree taper assures the firmest fit of pin in block. A-MP Pull-Test Insertion Tools assure the
proper seating of pins. Hand and Automachine crimping tools assure uniformity of pin attachment to your
circuit leads.

And—uwith the addition to the AMP Taper Technique of the new Solid Pre-Insulated Diamond Grip Taper Pin
and the new one-piece warp-free block, you can have the greatest flexibility of product choice for your circuit
design and manufacturing operations.

You can concentrate more circuits in a smaller space—and be sure of reliability when you use the AMP Taper
Technique. Send for our new catalog today.

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

A-MP products and engineering assistance are available through subsidiary companies in: Australia » Canada » England » France « Holland ¢ Japan

ELECTRONICS - SEPTEMBER 25, 1959 CIRCLE 7 ON READER SERVICE CARD 7



Electronics Progress through
Chemistry and Metallurgy

-

VISIBLE ULTRA
LIGHT VIOLET

SYLVANIA GERMANIUM
CAST LENS DISCS...

sharpen man’s “vision” in the infrared

Scientists have long known that
germanium and certain other
crystalline materials, though
opaque to visible light, are trans-
parent toinfrared radiation. These
rays now can be focused and
directed as readily as light rays
« « . by lenses and prisms made
from cast germanium blanks.

Sylvania has perfected a process
by means of which germanium of
high purity is cast in forms suit-
able for optical purposes . . . in
sizes hitherto impracticable to

manufacture (See panel for sam-
ples of work already delivered
and in process).

Sylvania cast germanium isnow
in use in vital infrared systems
. . . passive radar, missiles, recon-
naissance equipment, spectro-
scopic devices, etc. Its industrial
applications are just beginning
to be explored.

As a prime supplier of both
single crystal and polycrystalline
germanium in all its usable forms,
Sylvania invites your inquiries.

Discs

to 81" dia.,
6" thick
Domes

6" high

Transparency range
2-15 microns

AR S ORRPRARRARRIRRRRER

Strips—odd shapes
to 16" length

Rods and
cylinders

to 1" dia.,

24" |ength

(Larger diameters
in shorter lengths)

Sheets
to 8"x 16" x 1,"

SyLvaNIA ELECTRIC PRODUCTS INC.
Chemical & Metallurgical Div.

Towanda, Penna.

¥ SYLVANIA®

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS

8 CIRCLE 8 ON READER SERVICE CARD SEPTEMBER 25, 1959 ¢ ELECTRONICS



Experience—the added alloy in A-L Electrical Steels

.014 and .006 Strip

Higher permeability values now guaranteed
for Allegheny Ludlum’s Moly Permalloy

1
yeans new. cons "ent anad nredie

magnetic core performance

(-]

Molybdenum Permalloy nickel-iron strip is now available
from Allegheny Ludlum, with higher guaranteed perme-
ability values than former typical values. For the buyer,
this new high quality means greater uniformity . . . more
consistent and predictable magnetic core performance.

This higher permeability is the result of Allegheny
Ludlum’s intensive research on nickel-bearing electrical
alloys. A similar improvement has been made in AL-4750
strip steel. A-L continues its research on silicon steels,

WSW 7490

ALLEGHENY LUDLUM

STEELMAKERS TO THE ELECTRICAL INDUSTRY

Export distribution, Electrical Materials: AIRCO INTERNATIONAL INC., NYC 17
Export distribution, Laminations: AD. AURIEMA, NYC 4

ELECTRONICS - SEPTEMBER 25, 1959

including Silectron, well-known grain-oriented silicon
steel, and other magnetic alloys.

Complete facilities for the fabrication and heat treat-
ment of laminations are available from Allegheny Ludlum.
In addition, you can be assured of close gage tolerance,
uniformity of gage throughout the coil, and minimum
spread of gage across the coil-width.

If you have a problem relating to electrical steels,
laminations or magnetic materials, call A-L. Prompt tech-
nical assistance will be yours. And write for more in-
formation on Moly Permalloy. Allegheny Ludlum Steel
Corporation, Oliver Building, Pittsburgh 22, Pa,

Address Dept. E-21,

CIRCLE 9 ON RFEADER SERVICE CARD
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EIMAC PIONEERED INTERNAL-ANODE TETRODES
PERFORMANCE LEADERS FOR OVER A DECADE

Developed and introduced 1o the in-
dustry in the mid 1910°<, Fimac’s line
of internal-anode radial-heamtetrodes
immediately received widespread and
enthusiastic acceptance. Well over a
million have heen=old since that time.
These tubes. quality leaders from the
very start. still maintain that position
through advanced processing tech-
niques. inherently sound design and
continuing concern with production
refinements.

Cleanelectrodedesign, forexample,
and the exceptionally hard vacuums
achieved on Limac-developed rotary

vacuum pumps. re<ult in consistently
veliable tubes with an exceptional
abilitv to withstand high momentary
overloads and peak powers. Rugged
filament desien with high reserve
emizsion contributes greatly to their
reliability and long life.

Stahle operation at hich frequencics
is assured by low inter-clectrode ca-
pacitances and tow lead inductances.
Driver requirements and associated
circuitry are simplified by the high
power cain and low driving power
requirements of these tube types,

These features. plus other Eimac

design innovations such as the Pyro-
vac” plate and non-emitting grids
make Eimac internal-anode tetrodes
vour logical choice for new equipment
designs. as well as tube replacements,
when exceptional performance and
reliability are vequired. Most types
available for immediate delivery.

*Registered Trademark

EITEL-McCULLOUGH,INC.

W San Carlos, California

®.



BUSINESS THIS WEEK

ELECTRONICS NEWSLETTER

COMMUNICATIONS-TRACKING ANTENNAS will

SECOND VENUS RADAR PROBE from MIT Lin-

be installed for Project Courier—Army Signal
Corps’ orbiting teletypewriter relav station sched-
uled to go up this spring (ELECTRONICS, p 52, Sept.
11). Hawaii and Puerto Rico are under considera-
tion as locations for antennas. The 28-ft diameter
antennas are mounted on a 40-ft steel pedestal
built on concrete pads 20 x 20 ft. Housed within
each pedestal will be an instrumentation com-
plex that includes four racks of control equip-
ment, a control console, signal tracking display,
plus azimuth and elevation indicators. The servo
syvstem provides for fast antenna control in local,
remote and automatic tracking modes, and for
“coasting” at a memorized rate when a temporary
signal loss occurs. Other gear mayv be slaved to
the antenna. Sector scan is provided in either
remote or local operation niodes, and secant cor-
rection is supplied for near-zenith tracking. An-
tenna system was designed and built by Radia-
tion, Inec.

Lilectronic gear for extracting data from photographs of

very low contrast has heen devised by the Air Foree
and deseribed inoa report just released by the Office of
Techaical Services. U, S, Department of Commerce.

RADAR ANTLIAMMING DEVICE developed by

Temco Electronies division of Temco Aircraft
with its own funds has just been classified by the
Defense Department. Dut this much was already
known: The device, attached to a radar. elimi-
nates natural as well as manmade interference,
including random white noise. Black box design
can be modified to accommodate any radar by a
simple change in the final output circuit con-
figuration. Commercial possibilities include clear.
close-in presentation of ships on a collision course
and the filtering out of noise around air tratlic
control radars. Jamming caused by proximity of
other radar installations is also counteracted.

Strategic Air Command headquarters can now transmit

weather maps of the northern hemisphere by facsimile
to all SAC facilities in the U, S. in 28 minntes.

MAGNETIC DOMAIN INTERACTION is basis of

RV-2 airborne digital computer being developed
by an Army-Navy Instrumentation Program
(ANIP) team consisting of Douglas Aircraft.
Servomechanisms, Varo Mfg. and Litton Indus-
tries. Servomechanisms, which has been research-
ing the use of magnetic domain interaction in
thin evaporated films. says this approach “should
do much to miniaturize digital cireuitry and in-
crease its reliability.,” Mugnetic domain memory
and logic elements are fabricated by high vacuum
thermul evaporation techniques. The RV-2 com-
puter is slated for completion in about two yeurs.

~<—CIRCLE 10 ON READER SERVICE CARD

coln Laboratory’s Millstone Hill installation in
Westford. Mass, took place this month. In the
lutest experiments, a lower sideband up-converter
tvpe parametric amplifier using a silicon mesa
diode was substituted for the uhf maser which
provided the low-noise receiving front end in the
first series of interplanetary radar contacts
(ELECTRONICS, p 35, Apr. 17, ’59). Most favorable
time in the new series came in first week ot Sep-
tember, when Venus passed relatively close to
earth. Runs were begun several weeks before,
and were continued after the optimum date.
Among the new experiments was an attempt at
real-time digital processing of the signals. In
the first series, signals were directed at Venus in
February 1958; it wasn’t until March 1959 that
success was announced. after cross-correlation
studies of the “frozen” data established genuinity
of the return signals.

NATIONWIDE CHAIN of large-scale computer

service centers is planned by C-E-I-IL, Tnc.. which
now operates an independent commercial com-
puting service in Arlington, Va. Firm sayvs it will
install $25 million weorth of computer gear in
five cities, starting with three IBM 7090°s in New
York., Illouston and Washington; Chicago will get
a comparable machine next year. Los Angeles
another one in 1961.

During recent war game an IBM 701 computer at Stra-

tegic Air Command headquarters made up individual
flight plans for 2.100 bombers that took off from 70
bases bound for different targets. The bombers had
to fly through varving altitude and weather conditions,
Work took 10 man howrs, with three men working 3%
hours. Navigators would have needed about 3.000 man
hounrs 1o do the job.

LABORATORY EQUIPMENT for instiructional use

in high schools and colleges is being developed
by universities, professional scientific organiza-
tions and rescarch institutes under new National
Science Foundation grants totaling $189.000.
Among the aids: modified research gear for quan-
titative experiments on the properties of waves
for college physics courses; an inexpensive dig-
ital computer easily assembled for mathematics
courses: a set of about 30 instrument “building
blocks” which illustrate fundamental principles
involved in complex instrumentation and can be
used to build 35 instruments for analvtical ¢chem-
istry; aids for instruction in design and use of
analog computers.

MINUTEMAN PCM TELEMETRY responsibility is

now claimed by Radiation Tnc. with the announce-
ment two weeks apart of two contracts from Boe-
ing totaling $5.9 million.
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Wide Range

KLYSTRON POWER SUPPLY—3475°2°

Model 438

Operates more Klystrons
than any comparable unit!

This new Narda Wide Range Klystron Power
Supply operates virtually all medium and low
voltage Klystrons, as well as some high voltage
tubes (at reduced power output). It literally oper-
ates more Klystrons, including Sperry and Varian
tubes, than any other unit in its price range!

What's more, all components, including tube
sockets, are operated within manufacturers’ rat-
ings. (Many other supplies exceed plate-cathode,

cathode-filament or socket-ground voltage
ratings.)

Want more information about this new Power
Supply that gives you greater versatility and
longer trouble-free service at lower cost? Then
write us for complete spec sheets. Ask, too, for
your free copy of our complete catalog. Address:
Dept. E-6.

FEATURES

250-700 volt Beam Supply, 0-65 ma.
0-1000 volt Reflector Supply

Accurate Ten-Turn Dial Calibration

e 5 mv max. Reflector Ripple

Diode Protection Circuit

@ the narda

¢ Qil Filled Capacitors in High Voltage Filters

e Square Wave Modulation 0-150 Volts, 300 to
3000 cps.

e Saw Tooth Modulation 0-150 Volts, 30 to
180 cps.

Sine Wave Modulation 0-150 Volts, 60 cps.

‘o

microwave
corporation

118-160 HERRICKS ROAD, MINEOLA, L. I., N. Y. « PIONEER 6-4650
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ALLIED’'S

New

CRYSTAL CAN

O amp Relay

GENERAL FEATURES

Contact Arrangement:

Two pole double throw.

Contact Rating:

d-¢ non-inductive—low-level

up to 5 amperes at 29 volts.

a-¢ non-inductive—low-level

up to 2 amperes at 115 volts.

a-c or d-¢ inductive—1 ampere

at 29 volts d-¢ and 115 volts a-c.
Initial Contact Resistance:
.05 ohms maximum.

Minimum Operate Sensitivity
100 milliwatts with a contact
rating of 2 amperes non-inductive.
Ambient Temperature:
—65°Cto +125°C.

Dielectric Strength:

1,000 volts rms at sea level.
450 volts rms at 70,000 feet.
350 volts rms at 80,000 feet.

Insulating Resistance:
10,000 megohms minimum.
Vibration:

5-28 ¢ps at 0.5 inch double
amplitude and 28-2000 ¢ps at 20 g. ‘

Allied Type JH-6D
Actual Slze

il

Shock: 50 g operational. 100 g mechanical.
Operate Time: | I
10 milliseconds or less at rated voltage at 25°C, Write

Release Time: for
5 milliseconds or less at rated voltage at 25°C. Bulletin
Maximum Over-all Dimensions:

JH-6D
height 1.0” length 0.8” width 0.4”.
Terminals: - -
0.2 inch grid spaced. Plug-in printed circuit © ALLIZD CONTROL {

————————————— ,"

and hooked type solder terminals.
Weight: 0.8 ounces maximum.

ALLIED CONTROL

ALLIED CONTROL COMPANY, INC.,, 2 EAST END AVENUE, NEW YORK 21, N.Y.

FINDLIPF 1 ARl BrFARED CrPDVISAET FADNDN



WEINSCHEL

COAXIAL
TERMINATIONS

DC to 10 KMC
50 ohms

Connectors: N, C, SC, BNC and TNC
Individual VSWR calibrations sup-
plied at seven frequendies: DC, .4,
1,2,4,7.5and 10 KMC.

Made with Weinschel Film Resis-
tors for maximum stability.

'
2 Type N 4

—
@A:') Connector @
Yo
e

—

535-MN 535-FN

-~

—
= .
B2l ryee anc [

! - "i Connector

&
535-MT

% Type C

w Connector M
td
535-MC

 aws Type SC é—g

FJ/ ‘Connec'ort Iﬂ
e N,

4

535-MSC  535-FSC

® Weinschel Fixed Coaxial

Attenuators cover the fre-
WE 2 CO quency range of DC to
12.4 KMC. Write for com-

plete catalog.

Weinschel Eugineeriug

KENSINGTON, MARYLAND
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WASHINGTON OUTLOOK

WASHINGTON—U. S. SPACE EXPERIMENTATION, still running at a fair head
of steam, may be accelerated in the wake of the successful Soviet moon-
shot. U.S. scientists acclaim the shot as a major scientific achievement,
also hope it will reverse the recent mild trend toward trimming space
budgets.

Four major space experiments are planned for the rest of this year by
National Aeronautics and Space Administration. First, tentatively set for
Sept. 30, is an earth satellite shot that will attempt to put some 91 Ibs of
instruments into orbit around the earth, primarily to measure radiation.

The U.S. try for a moon satellite—to go around the moon and photo-
graph its hidden face—is scheduled for around Oct. 4. Then in late
October or early November an attempt will be made to put a satellite into
the same orbit as Venus—not around the planet, but in its orbital path.

Another deep-space probe to go beyond the earth’s gravitational pull
is planned for later in November. And there will be more tests this year
of the vehicles that will ecarry a man into space next year.

Besides these NASA experiments, the armed services will also be con-
ducting space shots of their own. Late in September a communications
satellite is scheduled to be launched. And additional polar-orbit satellites
are planned by the Air Force in its Project Discovery series.

Up to now, the U.S. space program has largely been run with makeshift
military weapons, mostly modified Atlas, Thor and Jupiter missiles. By
mid-1960, however, the first of a series of specially developed space
launching craft will be coming into use. Result should be less trial and
error, more firm and reliable experiment.

® House Armed Services Investigations subcommittee, under Rep. F.
Edward Hebert (D., La.), has completed separate inquiries into de-
fense contracting and into the defense industry’s employment of
retired military brass. The subcommittee is now hammering out
recommendations to be made in January when Congress reconvenes.

On the contracting side, the Hebert committee will probably
recommend tougher verification of contractors’ cost estimates and
tighter military scrutiny of contract performance. Pentagon is
already pushing through such measures administratively; legislative
action would throw the weight of Congress behind the Defense
Department’s administrative moves.

The new restrictions were generated by General Accounting Office
disclosures that the government was overcharged a total of $42.2-
million during two years in 12 Air Force and 14 Navy contracts.

® On the other issue—that of retired brass in defense industry—the
outlook for Congressional action is not as clearcut. The question can-
not easily be clarified by statute. Besides, Congressional investigators
were unable to come up with specific cases of procurement hanky-
pinky involving influence-peddling by retired brass.

Present laws forbid retired officers from selling to the military.
Hebert wants to spell out in law just what “selling” constitutes. He
also wants to liberalize the rules restricting retired officers from
taking civil service jobs. He thinks such action would retain military
talents for the government, discourage defense industry recruitment
of the retired brass.

Some lawmakers are pushing for rules to bar retired officers from
industry contact with military projects with which they were directly
responsible while in uniform. But any new curbs are unlikely to
discourage industry from hiring retired military men.

SEPTEMBER 25, 1959 - ELECTRONICS



Dlode
Type

1N645
1N647
1N649
1IN677
1N681
1IN683
1IN685
1N687

TECHNICAL DATA:

Maximum DC
Inverse Operating
Voltage
(volts)

225
400
600
100
300
400
500
600

OTHER CLEVITE DIVISIONS:

Cleveland Graphite Bronze °
* Clevite Electronic Components * Clevite Harris Products
¢ Clevite Ltd. * Clevite Ordnance *
* Texas Division *

Maximum Average Maximum Forward
Forward Current Voltage Drop
@ 25° @ 25°C
(ma) {voits @ ma)
400 1.0 @ 400
400 1.0 @ 400
400 1.0 @ 400
400 1.0 @ 400
200 1.0 @ 200
200 1.0 @ 200
200 1.0 @ 200
200 1.0 @ 200

Brush Instruments

Cleuite offers silicon rectifiers
designed for maximum reliability
in the severest military and
commercial applications.

Check these features:

HIGH DISSIPATION — #0 mw
SUBMINIATURE GLASS PACKAGE
HIGH VOLTAGE — ¢+ 1= =0 volis
HERMETICALLY SEALED
HIGH TEMPERATURE OPERATION «==
up to 150 ma at 150°C
For details, write for Bulletin B217A-3

A DIVISION OF

Clevite Research Center
intermetail G.m.b.H.

CIRCLE 15 ON READER SERVICE CARD
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CLEVITL

TRANSISTOR PRODUCTS

241 CRESCENT ST., WALTHAM 54, MASS,
TWinbrook 4-9330
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Humphrey potentiometer
measures position of
vernier rockets on Atlas

The above photograph of a vernier
rocket on the Atlas intercontinental
ballistic missile shows the installation
of the Humphrey RP-23 linear poten-
tiometer. This transducer measures the
vernier engine pitch and roll displace-
ment for the telemetry system. The
signal is fed to the telemetering pack-
age for transmission to the ground,
providing an exact record of the ope-
ration of the vernier engine pitch-roll
motion during missile flight.

The Humphrey RP-23 lincar poten-
tiometer offers extremely low resolu-
tion, down to less than 1/1000 of an
inch. Accuracy is better than .1%. Itis
completely pressure-sealed in a stain-
less steel case to withstand tough en-
vironmental conditions. Service life of
the potentiometer is in excess of one
million cycles.

Humphrey makes a complete line of
linear and sector potentiometers for
severe duty applications. Typical of
the environmental conditions they are
meeting in current missile applications
are vibration 25 G, 10 to 2,000 cps,
and shock of 100 G while operating.

Humphrey Potentiometers are avail-
able in a wide selection of standard
models. Precision pots such as the
RP-23 shown here are available for
immediate shipment. Specialized types
to your specifications can be built on
short notice. Development, qualifica-
tion and production of hardware on
the RP-23 all took place in 60 days.

Phone or write today for informa-
tion on Humphrey ruggedized preci-
sion potentiometers. Humphrey, Inc.,
Dept. E-99, 2805 Canon Sticct, San
Dicgo 6, Calif.

. Humphrey 1.

ELECTRO- MECHANICAL INSTRUMENTS

GYROSCOPES, ACCELEROMETERS, POTENTIOMETERS
WHEN OTHERS CAN'T—HUMPHREY CAN!

SEPTEMBER 25, 1959 - ELECTRONICS



One of the earliest and most basic break-
throughs in fastener design was the common
safety pin. And, although DOT is not a manu-
facturer of safety pins, many a DOT industrial
fastener has had an equally revolutionary effect
on modern fastening technique. Hundreds of
different DOT fasteners have created relatively
minor revolutions in specific industries.

A DOT fastener may save a few man-
minutes of labor. It may save material. Or
it may improve product performance and
hence saleability. But multiply each small im-
provement by the number of units in a true
mass-production operation and the savings
really pile up to impressive proportions.

“ERg
v
<

*
o

g, 30

S
rENV Atlanta, Boston, Chicago, Cleveland, Dallas, D¢

CIECTRONICS « CSEPTEMRER 28 1050

Rather than spend your own design staff’s
time on fastening problems, it might pay you
well to call in DOT. You'll have at your serv-
ice a design and production organization with
large-scale facilities for genuine mass-produc-
tion of special-purpose fasteners and self-
fastening devices of all kinds.

Supplementing the Carr Fastener Company
are a number of other plants which form the
United-Carr Fastener group. They are located
in the principal production centers of the
United States, Canada, England and Australia.
Your nearest United-Carr Field office (sce be-
low) is no further away than a telephone call
from your desk.

Cambridge 42, Massachusetts

Offices In:

CARR FASTENER COMPANY

troit, Los Angeles, New York, Philadelphia, Syracuse
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Here's how to pick

the best !
for your money

Price is no clue when diodes sell for about the same, and just
looking at them tells nothing. But if you ask the right ques-
tions about the three key factors in the production of quality
germanium gold bonded diodes, you have your clues to more
long-term reliability for your money. Here they are:

BAKING TIME AND TEMPERATURE
bear a direct relationship to long-term stability. You get a measure
of the quality of diodes by asking: ‘‘How long do you bake, and
at what temperature?’’ (All GT diodes are baked at 140°C for
at least 96 hours—the highest and longest in the industry!)

STRICT, STATISTICAL, HISTORY LOGGING
traces the progress of every single wafer made
from each ingot of germanium. At GT, if a few wafers fail to
pass the stringent GT quality tests along the way, then
all from the ingot are suspect and can be identified and
pulled out. There are no ‘‘stowaways’ in a
shipment of GT quality diodes.

LEVEL OF TESTING STANDARDS
/ reveals the level of quality. Ask about ‘‘everyday’’
test standards. (In the GT Seal Test, diodes are
submerged in a penetrant-dye solution for 24 hours
under 75 psi. This test is so sensitive that
it will reveal a leak so small it would take over 300
years for 1 cc of gas to diffuse through the case.)
All GT quality tests — 1009 electrical, 1009, shock
and vibration, and 1009, temperature cycling
—are at the highest industry level...
and as a final mark of quality, the color bands
on GT Germanium Gold Bonded
Diodes are baked on to stay.

GT is equipped to supply diodes tested to
individual customer requirements,

. such as JAN Qualification Inspection Tests
and many others.

//;/ To get the full measure of quality in
/ Germanium Gold Bonded Diodes,

" see your GT representative; or write directly to
the company with know-how NOW.

N = i /
Lo - 7

TRANSISTOR CORPORATION

1-27 138th Place, Jamaica 35, New York
i : oy
L
FOR IMMEDIATE DELIVERY FROM STOCK, CONTACT YOUR NEAREST AUTHOR!ZEO
el

- GENERAL TRANSISTOR DISTRIBUTOR OR GENERAL TRANSISTOR DISTRIBUTING
CORP,, 91-27 138TH PLACE, JAMAICA 35, NEW YORK. FOR EXPORT: GENERAL
" < 3 TRANSISTOIR? INTERNATIONAL CORP., $1:27 138TH PLACE, JAMAICA 35, NEW YORK,
~Z PRECISION MAGNETIC RECOROING HEADS AVAILABLE FROM
4 GENERAL TRANSISTOR WESTERN CORF., 6110 VENICE BLVD,, LOS ANGELES, CALIF.

10 CIRCIE 18 ON READEDR CEDVICE CADR CPRYFAADEDR AF aIALA Pl EewrnAablsese



B
.

e
0y
—_ s
. \
i 1y
»
.
4 [y
L .
[y
[y
.
Sse S
Ta > ’
S s ’
.. s ’
L% 0y ’
~ . ’
& ‘.‘ Y ’
- Se ‘\ I'
M <
-~
-~
N
-»
. -~
. A
.’ ) ’ b ~.
- . ’ » ~
b 4 . [y e -
N ' 4 » ..
1 -~ : : o ’ . L .
4 N ’ » ~
e \ \ .
0y

-the Standard Line that's Deep-Drawn

to Precision Standards”
. @ *The Most Complete Line
DESIGNERS!  fotAls] in the industry, too!
For precision quality

B EIUGRIED [HEHE HUDSON STANDARD CASES AND COVERS offer

consultthe new HUDSON N | . . .

g:rtr::gg- %allaor:dwtr}rt:e a quick, economical solution to your military and commercial
COs’ ] - . .

saving handbook, today! closure problems. Components of mu metal, nickel-silver,

aluminum, brass, copper, steel and stainless steel are available

in any required finish.

HUDSON STANDARD TOOLING saves you time and
money on all but the most unusual closure applications.
Check your requirements with HUDSON engineers, now!

Bl

p—

HUdson T°°| & Die CO e InC Telephone: MArket 4-1802
18-38 Malvern St.,, Newark 5, New Jersey Felétype. INKMOS

Pracision Mefal Components for Electronice, Nucleonics, Avionies and General Indusirial Applications'

3 MODERN PLANTS TO SERVE YOU

N\
-
- ’ : BEaauge,




How to put wings on a warehouse 4 || o

% o y 4

y

Giving overseas air bases what amounts to local warehouse service on
important parts is an Air Force objective. Its present system has slashed
delivery schedules up to 20 t/imes...saved taxpayers several b///ion-dollars
over the past decade. To improve it further, Douglas has been selected to
develop specifications for a comprehensive Material Handling Support
System involving better communications, control, cargo handling and
loading, packaging and air terminal design. Douglas is well qualified for
this program by its more than 20 years in all phases of cargo transport. Air
logistics is only one area of extensive Douglas operations in aircraft, missile
and space fields in which outstanding openings exist for qualified scientists
and engineers. Some are listed on the facing page.

‘Schuyler Kleinhans and Charles Glasgow, Chief Engineers of the Santa
Monica and Long Beach Divisions, go over air transport needs relating

to advanced cargo loading techniques with DOUGLAS
Donald W. Douglas, Jr., President of

JETLINERS B MILITARY AIRCRAFT ll CARGO TRANSPORTS Ml MISSILE SYSTEMS M SPACE SYSTEMS l AIRCOMB I GROUND-HANDLING EQUIPMENT
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FINANGIAL ROUNDUP

Sales Increases

SALEs for Eitel-McCullough, San
Carlos, Calif., are up 66 percent
for the first half of the firm’s fiscal
year, compared to the same period
last year. Sales for the latest
period amounted to $12,047,746.
Earnings were 90 cents a share, as
compared with the two cents a
share deficit for the initial half of
1958 and the 26-cent total reached
last year. Total 1958 sales came
to about $16 million, while com-
pany predictions for total 1959
sales are in excess of $25 million.
This prediction is partly based on
a backlog of about $9,700,000, com-
pared with $7,100,000 a year ago.

¢ Smith-Corona Marchant re-
ports net sales of $90,411,280 for
the fiscal vear ended June 30, 1959.
Sales in the previous year were
$87,145,774. Net earnings de-
creased to $551,396, equal to 30
cents a share, compared with $2,-
244,258 or $1.38 a share for last
year. Company officials attribute
the dip to building programs and
accelerated research and engineer-
ing activities which added to oper-
ating expenses. As an example,
they cite R&D expenditures of $4.3
million, as compared with $2.8 mil-
lion in 1958.

¢ Chicago Aerial Industries. Mel-
rose Park, Ill. manufacturer of
drone and manned aireraft re-
connaissance systems, airborne
data displays and missile guidance
systems, reports sales for the first
half of this year of $6,007,478, a
60-percent increase over the first
half of 1958. Earnings per share
and total earnings were up 80 per-
cent to 76 cents and $400,525,
respectively. Backlog is counted
at over $6 million, mainly in pro-
duction orders for precision avion-
ics equipment.

¢ Industrial Electronic Hard-
ware Corp., New York, reports net
sales for its fiscal first quarter
amounting to $854,211. This com-
pares with a total of $547,583 in
the similar quarter of 1958, a gain
of about 56 percent. Net profits
totaled $33,573, equal to 5} cents

ELECTRONICS - SEPTEMBER 25, 1959

Announced

a share. Net profits in the first
quarter of last year were $8,066
or 1.3 cents a share on the com-
pany’s 611,568 outstanding shares
of common stock.

* Telemeter Magnetics, Inc¢., Los
Angeles, announces acquisition of
Invar Electronics Corp., Pasadena,
Calif., manufacturer of solid state
power supplies and electronic in-
struments. Company officials say
the move will provide Invar with
financial support for development
of new products and extension of
present product lines. No changes
in personnel or management are
contemplated as a result of the
acquisition.

e Granco Products, Inc¢.,, New
York, reports sales of $3,070,486
for the fiscal year ended June 30.
This represents a 38-percent in-
crease over the previous fiscal
year. Net earnings for the period
were $49,152 this year, compared
with $2,812 for last year. The firm
makes f-m radio receivers.

25 MOST ACTIVE STOCKS

WEEK ENDING SEPTEMBER 11

SHARES
(IN'100's) HIGH LOW CLOSE

Int'i Tel & Tel 776 33 30t 322
Sperry Rand 721 27 22 22%
Raytheon 686 48% 4312 433
RCA 647 5912 557 S8l
Burroughs 607 313 30%s  30%
Gen Elec 529 82 75% 78
Aveo Corp 516 137% 1318 131
Gen Tel & Elec 443 7ys  69%  70%
Westinghouse 427 90y, 855  88%
Univ Control 406 1714 16 168
Zenith Radio 329 10432 9915 10012
Elec & Mus Ind 317 Ta 7 Wa
Texas Inst 314 136% 1267 132

Gen Inst 296 23%  20% 2258
Standard Coil 282 168 14%  16%
Litton Ind 265 118% 11012  114%
Gen Dynamics 255 49 463% 474
El-Tronics 243 15 1% 12
Reeves Sndcrft 223 s e T3
Beckman inst 214 543  50% 52

Philco Corp 204 251, 2% 24

Siegler Corp 193 27% 25 26Y8
Gen Transistor 190 3512 32 344
Dynamics Corp 173 8% 8% 812
Victoreen Inst 172 14% 13 13%

The above figures represent sales of electrogics
stocks on the New gork and American Stock
Exchanges. Listings are prepared exclusively for
ELECTRONICS by Ira Haupt & Co.

STOCK PRICE AVERAGES

(Standard & Poor’s) Sept. 9, Aug. 12, Change From
1959 1959  One Year Ago

Electronic mfrs.  84.58 87.95 +43.9%

Radio & tv mfrs, 103.16 111.15 +82.11%

8roadcasters 91.89 99.29 +33.7%

Put wings on your
future, too.

DOUGLAS AIRCRAFT COMPANY
MISSILES AND SPACE SYSTEMS

has immediate openings
in the following fields—

Electrical and Electronics:

Control System Analysis & Design
Antenna & Radome Design

Radar System Analysis and Design
Instrumentation

Equipment Installation

Test Procedures

Logic Design

Power System Design

Mechanical Engineering —
Analysis and Design of the following:
Servo Units
Hydraulic Power Systems
Air Conditioning Systems
Missile Launcher Systems
Propulsion Units and Systems
Auxiliary Power Supplies

Aeronautical Engineering:

Aerodynamic Design

Advanced Aerodynamic Study

Aerodynamic Heating

Structural Analysis

Strength Testing

Dynamic Analysis of Flutter
and Vibration

Aeroelasticity

Design of Complex Structure

Trajectory Analysis

Space Mechanics

Welding

Metallurgy

Physics and Mathematics:

Experimental Thermodynamics

General Advanced Analysis in
all fields

Computer Application Analysis

Computer Programming and
Analysis

Mathematical Analysis

For full information

write to:

Mr. C. C. LaVene

Box F-620

Douglas Aircraft Company, Inc.
Santa Monica, Calif,
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Helping to keep
computers compact...

The space and weight saving characteristics of Gamewell
Sinusoidal Potentiometers make them a popular choice for
equipment employing sine-cosine operations. Far lighter and
more compact than gears, cams, and other complicated mechan-
isms, they’re widely used in analog computers, data converters,
Tacan systems, and radar components. Wire wound card and
double brushes produce sine-cosine functions with a smoothness
and precision unobtainable by other resistive methods . . . ideal
for low frequency sine wave generation.

Solve your prototype problems with Gamewell Precision
Potentiometers. A wide range of linear and non-linear models
including servo, precision, and trimmer types. Emphasis on
“specials.” Engineering assistance upon request. Write THE
GAaMEWELL CoMPANY, Dept. 13E, Newton Upper Falls 64, Mass.

A

3

4

;

A3

!

%

A \\\\

i

!
\

UREAR
LER.1

£
T3
7.

;L5

LS X L

<X §

LR S5

1tar:
P

1.
ks
3

s %

TR TS

(MELS S

.L‘

L]
[ B2
L
3

CONDENSED SPEC

0 OF RVG-30XS-4POT y

' R@sistancel.’ . . uie oo 16,000 ohms=5%

o Conformity ... .vvvvnuunn. 1.0% peak to peak

. Starting Torque. oo oovvvvun... 0.5 oz, in. mox.

: Angular ACCuracy.oeve v iin s, +0.7°

p e ElM0 0 060 0.0 0.6 o 6 680 6 B 406 B 2 0z. mox PRECISION POTENTIOMETERS
. Mechanical Rotation.....vovuuunn .. Continuous

H Electrical Rotation..vee v vivnsreenans 360° INTEGRALS OF

H Nominal Life.......oovvuen... 350,000 cycles HIGH PERFORMANCE

[ ] L

.
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644 Zener Diode Types
Offer Advantages to Every
Voltage Regulator Circuit

As compared to other voltage refer-
cnce elements, the silicon diode regu-
lator has a longer life expectancey be-
cause of ity mechanicul rucgedness. It
does not deteriorate under storage nor
age during its operating life, Small size
and light weight make its use in air-
horne or portable equipment especially
desirable from many standpoints.

International  Rectifier Corporation
now offers an extensive hine ol zener
types numbering 644 in seven basic
styles. From the miniature type rated
at 750 milliwatts to the precision
IN130 reference element types, all are
manufactured to meet the most rigid
military requirements. See how these
all-welded, hermetically sealed diodes
can improve youwr circuit design. ...

CIRCLE READER SERVICE CARD NO. 155

A flip of the Zeniac sclector
sweiteh quickly tells you the exact
diode required in complex
breadboard circuitry. This
unique innovation — the first
semiconductor substitution box
in history — has heen designed
spectfically to aid system design
groups by saving valuable lab
time in the application of zener
diodes.

Trwo units are available. each
housing 11 diodes in voltage
steps from 3.9 thru 27 volts.
Model A Zeniac is rated at 1-
watt; Model B is rated at 10-
wutts. Both are now in stock at
your Authorized Distributor. Ask
for details on this time sacer . . .

ZENIAC Provides a Shortcut to the
Application of Silicon Zener Diodes

121l

REFF-PAK MODIL 4RVS
Standard M1, Transformer Case

Designed around the highly stable
IN430 silicon reference element, these
miniature reference supplies may be
considered to be the solid state equiva-
lent of the standard cell. A high (?cgrvc
of stability is attained by maintaining
i precise constant current through the
reference element, regardless of tem-
perature or line voltage variations.

Ref-Paks will operate direetly from

INTERNATIONAL RECTIFIER CORPORATION
1¢1

NYE

Miniature Voltage Reference Packs Maintain
Voltage Regulation to within = 0.01%!
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RLEF-PAK MODEIL RVS-PC
Special Housing for insertion into
printed circuit boards.
an unregulated power source . . . main-
tain voltage regulation to within =
0.017! Output voltages of cither 8.4 or
16.8 volts de are available in 5 distinet
types that allow operation from 28 or
115 volt d¢, 400 and 60 cycle power
supplies. Temperature cocfficient of
these devices is = 0.00157/°C from
—55" to +100°C.
For complete details ask for SR-401,

CIRCLE READER SERVICE CARD NO. 156

Technical Service Provides
XY Plot of Reverse Breakdown
Characteristics of Each Diode

in all Prototype Orders

To eliminate guesswork and tedious
testing on your part, every zener diode
sent on prototype orders will be accon-
panied by a specially plotted XY re-
cording of its exact breakdown voltage
point! This permanent record can come
in mighty handy when it’s time to
match diodes or reorder to the same
spees. This is just one of the many
application engincering services we are
prepared to extend to you at all times!

Write to the factory for Bull¢tin
SR-250-A, a four page technical article
describing the characteristics of zener
diodes, how to sclect them, and appli-
cation data with circuit schematics.

» CABLE RECTUSA
BRANCH OFFICES: NEW YORK CITY AREA OFFICE: 132 E. 70th St., TRafalgar 9:3330 « NEW YORK STATE AREA OFFICE: 2366 James St. Svracuse N Y HOwaed 3 1441 = OHICAQD AREA OFFICE!
205 W. Wacker Dr,, FRankhin 2.3888 « N&w ENGLAND AREN OTFICL. 17 Dunster 1., Lambridge, Mass., UNwersity 4-6520 « PENNSYLVANIA AREA OFFICE: Suburban Square Bidg.. Ardmore, Pa ,

EXECUTIVE OFFICES: EL SEGUNDO, CALIFORNIA « PHONE OREGON 8:6281

Midway 9-1428 » MICHIGAN AREA OFFICE: 1799 Coolidge H'way. Berkley, Mich., Lincoln 9:1144 + IN CANADA International Rectilier of Canada, Ltd., 1581 Bank St., Ottawa, Ontario, Regent 3-6880

WORLD’S LARGEST SUPPLIER OF INDUSTRIAL MEFTALEIC-RECTIFIERS ¢« SELENIUM ¢ GERMANIUM « SILICON



PUTTING MAGNETICS TO WORK
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Vive la différence in Hy Mu 80!

For greater sensitivity—Magnetics, Inc. makes Round Hy Mu 80 for more output at low flux densities
For greater gain—Magnetics, Inc. makes Square Hy Mu 80 for more voltage amplification

There’s an important difference in the two basic kinds of
Hy Mu 80, Round Loop and Square Loop. By taking advan-
tage of it, you design magnetic amplifiers with better perform-
ance and efficiency characteristics. We stock standard tape
wound cores made of both, 10 be sold at non-premium prices.
We want you to order the right kind.

Round Hy Mu 80 is demanded when flux densities are down
around the 10 to 50-gauss level. Its high initial permeability
results in great sensitivity, It also means fewer windings, thus
smaller sizes. Combine higher inductance, great sensitivity and
small size, and if you are a designer of devices like low level
transformers or thermocouple amplifiers, then you want Round
Hy Mu 80 tape cores.

On the other hand, if you design sensitive high gain magnetic
amplifiers you need Square Hy Mu 80. The transfer curve is so

24 CIRCLE 24 ON READER SERVICE CARD

linear and so nearly vertical that a minute change in input
produces an extremely sharp response. When only a small bias
supply is available, you get a lot more amplifier per dollar.
Preamplifier designers are among our best customers.

So vive la différence! Order the right Hy Mu 80 for your needs.
We’ll supply cither, and whats more, we’ll supply them
quickly. Want the full story? IWrite Magnetics, Inc., Dept. E-71,
Butler, Pennsylvania.

p——
MAGNETICS inc.
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ZN1069 2N1070

GH POWER —LOW SATURATION RESISTANCE NPN SILICON TRANSISTOR

iilicon Transistor Corporation is now delivering diffused-junction, Applications: Since these STC transistors feature low saturation
N silicon mesa transistors. These new high power—low saturation resistance they are ideally suited for switching applications as well as
istance transistors operate in the temperature range of —-65° C to relay replacements and controls, solenoid actuators, power convertors,
75° C for a wide variety of military and industrial applications where power switches, high level D.C. amplifiers, power supply regulators, and
1k reliability and high temperature characteristics are required. Maxi- Class A and B power amplifiers.

m saturation resistance for the 2N1070is 0.67 ohms at a collector For complete specifications, request STC Form 1953. Write also for

rentof1.5amps.,the2N1069is2 ohmsmaximum atthe samecurrent. engineering bulletins on STC's full line of silicon glass diodes.

TYPICAL SATURATION RESISTANCE

RATINGS
‘ower Dissipation....... .50 watts
CBO... 4.

I¢ (AMPS)

ICON TRANSISTOR CORPORATION. Carie Pilace L. 1. New York Ploneer 2-4100




KLIXON

CIRCUIT BREAKERS, ﬁ))
PRECISION THERMOSTATS, e
SWITCHES and OVERHEAT PROTECTORS

For Electronic, Radar and Radio Equipment, Ground

Support Equipment, Missiles and Aircraft Controis

©
FLoN

@) SPENCER THERMOSTAT DIV
— -

£oM NGO KRG

o

KLIXON KX-5 SERIES
PRECISION SWITCHES

Hermetically sealed snap-acting
limit switches. Seal uses metalized
ceramic terminal inserts and metal
diaphragm. Switching element, one-
piece sine blade. Steel case with-
stands high impact and compression
foads. High temperature resistance
to 375°F. Vibration resistance to 25
g's, 0-2500 cps. Ratings to 10 am-
peres, 115 VAC or 30 VDC resistive.
25,000 cycles minimum life. Ambient
temperatures range, —65°F to
+375°F. Weight 1 oz. Variety of
actuators available.

NEW KLIXON 06760
SIMULTRIP* CIRCUIT BREAKER
Thermal type, three phase. Inter-
rupts high AC short circuits . . . trips
quickly . . . provides simultaneous
tripping of all three phases should
any one phase become overloaded.
Phases can be different ratings.
Ratings 5 to 60 amperes. 120/208
VAC, 60/400 cycle systems and
220/440 VAC, 60/400 cycle systems.
Weight 227 grams. Minimum AC
rupture capacity 2500 amperes, 1 ¢,
120 VAC, 400 cps. Ultimate trip @
77°F, 105-130%. 200% trip, 10-65

seconds.
*Trade Mark

NEW KLIXON M1
PRECISION THERMOSTAT
Hermetically sealed, vibration re-
sistant, snap action. Gold plated
contacts for dry circuit applications.
Conforms_ with MIL-E-5272A and
MIL-T-5574A. Preset and non-
adjustable. Temperature settings
from —65°F to 4-400°F. High dielec-
tric strength 1250 VAC. Ratings up to
7 amperes, 30 VAC/DC resistive;
or 6 amperes, 125 VAC; or 3 am-
peres, 250 VAC. Weight 5 grams.
Special high-reliability version with
low differential (3°F) available.

KLIXON 07270-07271
CIRCUIT BREAKERS
Two miniature breakers different
only in actuators. Simple trip-free
design about !5 the size of MS25005
and MS25017. Only three moving
parts — actuator, slide and thermal
disc. Ratings 3 to 35 amperes; weight
1.5 ozs. High rupture capacity 3500
amperes, 120 VAC, 400 cps; 4,000

amperes, 30 VDC.

NEW KLIXON 2862
PRECISION THERMOSTAT

Positive temperature control for
three-phase systems. Hermetically
sealed, fixed temperature, snap
action. Controls three phases simul-
taneously. Temperature settings
from —65°F to +4-325°F. Minimum
differential: 25°F. Rating 5 amperes,
120 VAC, 60/400 cycles. Variety of
mounting brackets available.

KLIXON SINGLE-PHASE
INHERENT OVERHEAT
PROTECTORS

NEW KLIXON 7274

MICRO-MINIATURE

CIRCUIT BREAKER
Simple push-pull, trip-free design-
Available as shown SPST with 6/32
screw-type terminal or mounting to
replace NAF-1357 front-mounted
fuse. Also SPDT with N/Q auxiliary
contacts and 4 solder terminals.
Exceptionally small — height 1.4206",
width 0.744”, depth 0.562", Ratings
Y to 5 amperes. Ultimate trip @
77°F, 115-145%. 200% trip, 2-15
seconds. Vibration resistance 10 g's,
10-500 cps. Shock resistance 25 g's.
Weight only 0.9 oz.

NEW KLIXON THREE-PHASE
INHERENT OVERHEAT
PROTECTORS
Designed to match the thermal and
electrical characteristics of inductive

Protect transformers, lenoid
electric motors against excessive
temperatures. Responsive to both
temperature and current. These
types are for single-phase inductive
equip t with maxi tinu-
ous operating temperatures up to
225°C. Maximum rupture capacity
is 750 amperes, 200 VAC, 400 cycle.
Available in automatic and non-
automatic reset types.

quip t, they prevent protected

comp ts from reaching destruc-
tive temperatures without limiting
useful output. For 3-phase equip-
ment with maximum continuous
operating temperatures up to 225°C.
Maximum rupture capacity is 400
amperes, 200 V, 400 cycles. Available
in open and hermetically-sealed
construction in automatic and non-
automatic reset types.

KrLixoN Circuit Breakers, Precision Switches, factory and in the field will gladly make test appli-
Precision Thermostats and Overheat Protectors are cations of the KLIXON Line. Write for ‘““KLIXON
small in size and light in weight; they respond Controls for Electronic Equipment, Aircraft and
quickly and with accurate repeat performance; they Guided Missiles’” Catalog.

have ample capacity to handle a wide range of elec-
d; thelr ca 5 MEeTALs &« CoONTROLS

trical loads; their calibrations stand up in the face
5009 FOREST STREET. ATTLEBORO. MASS.. U. S A,

of severe environmental conditions.
Competent Metals & Controls engineers at the A DIVISION OF TEXAS INSTRUMENTS INCORPORATED
SPENCER PRODUCTS: Klixon® Inherent Overheat Motor Protectors « Motor Starting Relays « Thermostats « Precision Switches « Circuit Breakers
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Why compromise on your panel
or switchboard instrumentation?

SPECIFY WESTON: The finest instruments available . . .
combining long-range economy, lasting quality

Model 273

The widest range of SHAPES, TYPES and SIZES*

Model 271

Over 70 years’ leadership in electrical
measurement . . . that’s the tradition behind
each of these instruments . .. the reason for
the world-wide preference they’ve earned.
You’llfind just the model to meet your switch-
board or panel needs in the Weston Catalog
— including all versions of the famous instru-
ments pictured on this page.

acaan
3 3 3 3
gpe e
oo o
33252888
~ 3 W O NN WN
R ]
2888888383
EEEEEEEE
AC voltmeters | X |X |X|X
A-C ters | X [X |X|X
A-C milli ters | X [X [X[X
A-C rectifier-type instruments [X [X XX [X[X[X|X
D-C voltmeters | X [X |X[X|X[X]|X|X]|
Model 921 D-C ammeters | X X XX |X]X]XIX
D-C micro- and milliammeters | X |X [X [X XX [X]|X
D-C millivoltmeters [ X X [X | X |X[X|X|X
Polyphase wattmeters-varmeters X|X i
D-C & single-phase A-C |
wattmelers __x X|x
Single & pol’yphase power
actor meters X[x| |
Frequency meters | X |X [X|X
Thermo instruments TX XAX] L b 4 |
Synchroscopes _j_ 11X

Model 610 Model 643 Model 741

For specifications . . . information ... or
the address of your nearest distributor, con-
tact your local Weston representative . . . or

write to Weston Instruments, Division of
Daystrom, Inc., Newark 12, N. J. In Canada:
Daystrom Ltd., 840 Caledonia Rd., Toronto
19,0nt. Export: Daystrom Int’l., 100 Empire
St., Newark 12,N.J.

WESTON

||

['a pavsrrom uniT W

WORLD LEADER IN MEASUREMENT AND CONTROL

¥Weston offers the broadest panel instrument coverage in the industry . . .

ELECTRONICS - SEPTEMBER 25, 1959
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in terms of shapes, scale lengths, ranges, accuracies, sensitivities and sizes,
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NEW
WAVEGUIDE
FERRITE
ISOLATORS

\E

Specially designed to offer maximum
isolation with minimum insertion
loss, six broadband isolators cover
a frequency range of 3.95 to 26.5
KMC/S.

Conservatively rated at 5 watts,
- these rugged units can dissipate
FIVE TIMES as much power with
only temporary electrical character-
istic degradation.

PRD  FREQUENCY  MINIMUM LENGTH
TYPE (KMC/S) ISOLATION  (INCHES)
1205  3.95-5.85 16 db 8%
1204  5.85-8.20 20 db 6%s
1206  7.05-10.0 24 db 5
1203 8.20-12.4 30db 6%
1208  12.4-18.0 24 db 6
1209F1 18.0-26.5 24 db 4,

Complete specifications on the PRD
Type 1203, 1204, and 1205 are con-
tained on page A-21 of the PRD Cata-
log E-8. For a copy of this 160 page
designers’ workbook containing data
on hundreds of quality microwave
instruments from PRD. the company
that’s FIRST IN MICROWAVES,
send your request on your company
letterhead please.

If you want specifications on PRD
Waveguide Ferrite Isolators, simply
fill out inquiry card in this magazine.

r POLYTECHNIC RESEARCH
& DEVELOPMENT CO., INC.

Factory & General Office:
202 Tillary St., Brooklyn 1, N.Y.
ULster 2-6800
Western Sales Office:

2639 So. La Cienega Blvd., Los Angeles 34, Calif.
TExas 0-1940
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MARKET RESEARCH

New Statistical Facts Coming

WITH THE REVISED Standard Indus-
trial Classification manual unlock-
ing the floodgates, a new stream of
electronics industry market statis-
tics will soon be flowing.

Bureau of Census will issue its
first preliminary industry report on
the 1958 Census of Manufactures
in December. All preliminary re-
ports on electronics industry prod-
ucts will be issued between Decem-
ber and the following March, says
Clarence Olsen of the Bureau’s
Industry Division.

Census industry reports, which
include value of shipments, number
of employees and establishments
plus other statistics, are valued for
their reliability. They are prepared
from data reported to Census by
all U. S. manufacturing firms.

Fills Barren Areas

The new Census of Manufac-
tures will fill many statistical areas
that have been nearly barren of
factual market data since the pre-
ceding 1954 Census.

For instance, 1958 Census data
on electrical measuring instru-
ments will fall on electronics in-
dustry market planners like manna
from heaven.

Also, the final 1958 industry re-
ports, which will be issued be-
tween May and July of 1960, will
supply our industry with more
usable data than the 1954 Census.
Reason: the final reports will also
provide data based on the 1957 re-
vised Standard Industrial Classifi-
cation manual.

The 1957 revision created a
number of new electronics indus-
try statistical groups, including:
Radio and TV receiving sets; Ra-
dio and TV transmitting-signal-
ling apparatus; Radio and TV
receiving tubes—except cathode
ray; Cathode ray tubes; Trans-
mitting-industrial electron tubes
and Electronic components.

New Look

But this is only part of the
story. Both the Bureau and other
divisions of the Department of
Commerce are looking at the elec-

trical-electronics
new light.

Bureau is becoming increasingly
responsive to industry requests for
a public source of statistical infor-
mation in the approximately five-
year intervals between issuance of
major reports.

It hopes to help plug this five-
year gap by adding more electrical-
electronics industry surveys to its
annual special survey program.

Several new electrical-electronic
products may be introduced to the
program with surveys of 1959 ac-
tivities. There are good prospects
that other products from our in-
dustry will be added in future
years.

industry in a

Other Plans

Also, conversations are now going
on among Census, Business and
Defense Services Administration,
Electronic Production Resources
Agency and industry trade associ-
ations on ways to provide the in-
dustry with more complete and
more timely military and industrial
electronics statistics.

Government is currently survey-
ing electronic component shipments,
backlogs through a joint survey by
EPRA and BDSA. Plans have not
yet jelled. But new components
survey could turn out to be an ex-
pansion of the joint survey, or a
new survey.

In addition, all government sta-
tistical centers have been knee-deep
in eorts to penetrate the military
electronic statistical barrier.

B