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DALE RELIABILITY

Need metal films fast? \“ )
Rely on DALE capability .

Dalg Metal. Film 'Resistors are yours—fast—with three GENERAL SPECIFICATIONS _TYPE MF *
coating choices. Sizes from Vi to 2 watts let you meet a
broad range o'f requirements _within MII;R.-I.0509. Check ?#é T’clPLE "‘:.?m% RE%‘:JE?CE °":'E'iso'g"s
the chart at right for proof of Dale’s capability to supply 100 obms
parts that meet every electrical and environmental re- MF-1/10 RN-55 Y watt to 200K ohms .250x.093
quirement of the Mil. Spec.—especially the low TC’s o
difficult to obtain elsewhere (25 p.p.m. is standard with us). MF-15 RN-60 Vg watt to SS%Kn:)shms 406 x .140
The same special metal alloy used in Dale ultra-high Tk
reliability wirewounds for the Minuteman Program is MF-Y, RN-65 Y4 watt to 1 lelergnoshm .593x.203
vacuum deposited on Dale Metal Film Resistors. Following
film stabilization at elevated temperatures, terminating MFS-Y2 RN-70 Y watt ﬁ?g,&gg‘;hms .750x.250
bands are deposited under vacuum to insure optimum
film-to-lead contact and low noise. Matched coating and MF-1 RN-75 1 watt ?(?glazrg%shms 1.093x.375
encapsulating materials, including undercoat applied im-
mediately after film deposition, protect precise value and MF-2 NA 2 watts ?(?i%theranS()hms 2.250x.375
assure product homogeneity. Weldable leads, EIA color g -
banding and reel packaging available. From design through Tolerance: +1% standard; +.5%, +.25%, +.1% available.
d'elivery—.Dale Metal Film Resistors are your most re- ENVIRONMENTAL SPECIFICATIONS *
IELIOE DS Dale MF Resistors are OALE APPLICABLE
SPECIALS-ASK US manufacturedtotheenvir- T.C. COOE L st
onmental specifications

Special constructions, non-helixed units, special mount- of MIL-R-10509E. Charac- | T.1 (100 P.P.M./°C) D
ings, networks —just name it and we'll go to work. teristic D, C, or E appl -

g ! # depending on T.C. C‘:)%z T-2 (50 P.P.M./°C) c

Write for Catalog A specified at purchase. T-9 (25 P.P.M./°C) E

*Specifications for MFF and MFH are similar, but vary dimensionally.

DALE ELECTRONICS, INC.  »soow,
1304 28th Avenue, Columbus, Nebraska m
A subsidiary of THE LIONEL CORPORATION "”m,,,m_ u‘.\us““
Also Made and Sold by Dale flectronics Canada, Ltd.. Toronto, Ontario. Canada
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EDITORIAL:

ELECTRONIC
INDUSTIRIIES

“ .. The STATE-OF-THE-ART Magazine
for Electronic Engineers’

JOHNSON'S RECORD IS PROMISING

A CLOSE. 11ARD LOOK at the military spending plans
of the Johnson Administration reveals that contract
pessimism in the electronic industries is unwarranted.

True. P'resident Johnson has called upon all fed-
eral departments and agencies (0 exercise economy
in fiscal 1965.
ritual for \Washington politicians in odd-numbered
vears. [t is the even-numbered vears (election years)
that count. Both the \White House and the Congress
are well aware of this. Economies proposed in non-

Jut such talk has hecome almost a

election vears are usually forgotten.

Actually, the overall outlook for defense spending
1s still bright.

President Johnson's 30-vear Washington record
shows that he has consistently supported heavy de-
fense programs. In his first campaign in the early
1930s. for a seat in the U.S. llouse of Representa-
tives, he supported FDR and big federal spending.
ITe then successfully repeated the formula in run-
ning for the U1.S. Senate. and eventually for the
Vice P’residency. Nothing in his record suggests any
disposition 10 reverse the upward trend in federal
defense expenditures.

Congress is ot likely to vote for a smaller de-
fense budget. either. This is an election year. One-
third of rhe Senate and all 435 seats in the Ilouse
of Representatives are involved in this election. The
incumbent candidates will now promise—and vote for
—programs that will create emplovment and new
business in their home areas.

Talk of cuts in defense spending is therefore with-
ut foundation, although spending in the electronics
area mav not increase as much as some in our indus-
try had hoped. Far-sighted managements know that
certain government programs are being ended ; others
are being trimmed, and that some of their existing
plans may have to be scrapped. Wise management
is preparing and planning now to meet the coming
<hifts in defense spending.

Government economies, in any case. do not neces-
sarily spell had news for defense contractors. Cut-

ELCCTRONIC INDUSTRIES -+ February 1964

hacks actually have their good side. FFor example:
¢ Although Dyna-Soar project is now dead. \sset

project (space re-entry experiments via unmanned

spacecraft, plus manned space laboratory work) is
on the move. with new engineering ideas. and new
products, heing investigated.

» The closing down of govermment insiallations,
particularly shipvards and ordnance plants, means
that government must rely more on private industry.

* The Johnson economy move is forcing the gov-
ernmient to prepare to aid industries. companies and
geographical areas hurt by shifts in spending. The
Pentagon is actively extending assistance to firms,
through its office of economic adjustment. President
Johuson has appointed a conunitiee. headed by Wal-
ter Heller. his chief economic adviser. to explore
the effects of defense spending cuts.

Keep in mind, too. that while the White IHouse
proposes federal budgets, it is the Congress that
appropriates the funds., now approaching $102 bil-
lion. A so-called “‘economy’ budget can be fattened
up by an election-minded Congress. And this has
often happened in recent years.

Congressman johnson was a strong New Dealer.
Senate leader Johnson was a middle-of-the-roader,
Vice D’resident Johnson was strongly aerospace/de-
fense minded. \We have vet to see whether President
Johnson’s broad new responsibilities have modified
his past views.

President Johnson is not proposing a balauced
budget. IFar from it. Nor is he suggesting that the
long-range trend of constantly-rising federal ex-
penditures he reversed. \What he is sayving. in effect,
is simply: “I promised Harry Byrd (Chairman of
the Senate FFinance Committee) that I would make
an hounest effort to hold down the new budget, so
that taxes could be cut. So, some spending cuts are
inevitable. But there will also be new programs. Alert
defense contractors and sub-contractors should he
aware of this.—We are simply undergoing another
period of transition.”




Reasons Why SPRAGUE is a

Maijor Resistor Supplier

PRECISION FILM RESISTORS

metal-film, molded case

Distinct limited temperature coefficients
and low tolerances to meet exacting appli-
cation requirements. Rugged end cap
construction for long-term stability and reli-
ability. Superior resistance to humidity and
mechanical damage. Surpass MIL-R-10509D
requirements. Send for Bulletin 70258B.

deposited-carbon, molded case

Approach precision wirewounds in reliability
and stability, yet are smaller in size and
have lower self-inductance. Low, controlled
temperature coefficient. Dense molded case
provides outstanding humidity protection.
Send for Bulletin 7000A.

— |
N e

deposited-carbon, conformal coated

Full rated load operation at 70 C with no
wattage derating. Assured uprated loads at
lower operating temperatures. Ideal for cir-
cuitry where small size, humidity resistance,
and close tolerance (+19%) are required.
Send for Bulletin 7005A.
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Exclusive ceramic-insulated resistance wire permits “short-
proof” multilayer windings for higher resistance values.
Standard and non-inductive designs. Non-porous ceramic
shell for moisture protection and electrical insulation. Axial-
lead, axial-tab, and radial-tab styles. Send for Bulletins

73008, 7305, 7310.
Circle 64 on Inquiry Car

( FILMISTOR® \

GCRASIL" PRE(ISION/POWER\
WIREWOUND
RESISTORS

silicone-encapsulated
Combine the best features of
both precision and power wire-
wound types. Resistance toler-
ances to +0.05%. Unusually
tough encapsuiation protects
against shock, vibration, mois-
ture, fungus. Meet MIL-R-26C
requirements. Smaller than con-
ventional wirewounds, yet
greater in stability. Send. for

/

e KOOLOHM® CERAMIC-SHELL
POWER WIREWOUND RESISTORS

\ Bulletin 7450. /

Circle 62 on Inquiry Card

BLUE JACKET"
VITREOUS ENAMEL
POWER WIREWOUND RESISTORS

by

All-welded end cap construction with
special vitreous coating for long-term
dependability. Axial-lead style for con-
ventional wiring or on printed boards. Tab
terminals for higher wattage applications.
Meet MIL-R-26C requirements. Send for
Bulletins 74008, 7410D, 7411A.
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STACKOHM® )
POWER WIREWOUND
RESISTORS

( GLASS-JACKETED

also available. Send for Bulletins 7350, 7420, 7421.

POWER WIREWOUND RESISTORS

Ferrule terminals soldered to metallized ends of glass casing.
for true hermetic seal. Virtually failure-proof, even in ex-
tremely corrosive industrial and salt atmosphere. Standard
Qd non-inductive windings. External meter-multiplier types

\ Flat silhouette permits

stacking of resistor banks
in close quarters. Alumi-
mum thru-bar simplifies
mounting and conducts
heat from resistance ele-
ment. Vitreous enamel
protective coating. Meet
MIL-R-26C performance

requirements. Send for
Qulletin 7430.
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For complete technical data, write for
engineering bulletins on the resistors
in which you are interested to: Tech-
nical Literature Service, Sprague
Electric Company, 233 Marshall
Street, North Adams, Massachusetts.

GRIAU-H

2
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SPRAGUE

THE MARK OF RELIABILITY

ELECTRONIC INDUSTRIES -

New Bricdge Design
For Safe, Accurate,
Easy Measurement
of 'Lytic Capacitors

The Sprague Model 1W2A Capaci-
tance Bridge introduces new, im-
proved technical refinements as well
as restyling for added attractiveness
and ease of operation. Built by ca-
pacitor engineers for capacitor users,
it incorporates the best features of
bridges used for many years in
Sprague laboratories and produc-
tion facilities.

Precision Measurements over Entire
Range from O to 120,000 .F

The internal generator of the IW2A
Bridge is a line-driven frequency con-
verter, and detection is obtained from
an internal tuned transistor amplifier-
null detector, whose sensitivity
increases as the balance point is
approached. It has provision for
2-terminal, 3-terminal, and 4-termi-
nal capacitance measurements, which
are essential for accurate measure-
ment ... + 19, of reading 4+ 10uuF
... of medium, low, and high capac-
itance values, respectively.

No Damage to Capacitors

The model 1W2A Capacitance Bridge
will not cause degradation or failure
in electrolytic or low-voltage ceramic
capacitors during test, as is the case
in many conventional bridges and
test circuits. The 120 cycle A-C volt-
age, applied to capacitors under test
from a buiit-in source, never exceeds
0.5 volt! It is usually unnecessary to
apply d-c polarizing voltage to elec-
trolytic capacitors because of this
safe, low voltage.

Complete Specifications Available
For complete technical data on this
precision instrument, write for Engi-
neering Bulletin 90,010A to Technical
Literature Service, Sprague Electric
Company, 233 Marshall Street,
North Adams, Massachusetts.

4S8P-128-63
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All from Sprague. . . for “cordwood” packaging!

ULTRA-MINIATURE
SOLID TANTALUM
CAPACITORS

o« PLUS...

/

Type 172D in glass-to-metal hermetically-sealed
cases. Performance characteristics identical to
Sprague’s famous Type 150D capacitors . . .
including superior high frequency performance,
lower leakage current values, lower dissipation
factor limits, and higher permissible ripple
currents as compared to customary industry
specifications. Engineering Bulletin 3523

Type 154D in molded cases. Another Sprague
innovation to cut your costs. Offers nearly all
the high performance characteristics of metal-
clad capacitors. For selected applications in
digital computing equipment and other com-
mercial and industrial electronic gear where
you do not need the humidity protection of
higher-priced, hermetically-sealed types.
Engineering Bulletin 3530

Type 165D in polyester-film tubes. Sealed with
epoxy resin. Because of thin wall of tube casing,
Type 165D gives you the highest capacitance
of any solid tantalum capacitor anywhere!
Recommended for use in encapsulated blocks
or hermetically-sealed metal-encased sub-
assemblies to assure protection from moisture.

Engineering Bulletin 3535

s

L/ TYPE 206P
Epoxy-Coated
PACER®
polyester film
CAPACITORS

Engineering Bulletin 2067

" TYPE 252C

Molded-Case

CERA-MITE®
ceramic

CAPACITORS
Engineering Bulletin 615

7

/" TYPE 262C,263C
Molded-Case
MONOLYTHIC®

layer-built ceramic

CAPACITORS
Engineering Bulletin 6250

7
/ TYPE 903Z ~ TYPE 416E,418E
Epoxy-Coated Molded-Case
INDISTOR* FILMISTOR®
induction-resistance metal film
DELAY NETWORKS RESISTORS

Engineering Bulletin 45,001

*Trademark

Engineering Bulletin 70258

—

V4

" TYPE 405E,411E
Molded-Case
FILMISTOR®

deposited-carbon

RESISTORS
Engineering Bulletin 70008

f‘I’YPE 239E

Vitreous-Enamel
BLUE JACKET
power wirewound

RESISTORS
Engineering Bulletin 7410D

—

/, TYPE 219E
Silicone-Encapsulated
ACRASIL®

precision power wirewound

RESISTORS
Engineering Bulletin 7450

/

-
Vo

Y4

TYPE 5000Z .~ TYPE 7000Z
CONNESTORS Shielded
an .
Radio Frequency
el INDUCTORS

("'shorts and opens’’)

Engineering Bulletin 94,000 Engineering Bulletin 41,800

The Sprague components shown here are available in the two basic sizes
(.090”D. x.250"L. and .138”D. x .390”L.) you need for the accepted high-density
technique known as “cordwood’” packaging. If you wish, they can be furnished
on lead tape for automatic insertion on printed wiring boards. And with
standardized sizes, these components can be installed with the same machines,

permitting more efficient use of insertion equipment.

SPRAGUE COMPONENTS

For complete technical data, write
for Engineering Bulletins listed
above. Address: Technical Liter-
ature Service, Sprague Electric
Company, 233 Marshall Street,
North Adams, Massachusetts.

CAPACITORS
TRANSISTORS
RESISTORS
MICROCIRCUITS
INTERFERENCE FILTERS

48C.139-°03

4

PULSE TRANSFORMERS
PIEZOELECTRIC CERAMICS
PULSE-FORMING NETWORKS
TOROIDAL {NDUCTORS
ELECTRIC WAVE FILTERS

Circle | on Inquiry Card

CERAMIC-BASE PRINTED NETWORKS
PACKACED COMPONENT ASSEMBLIES
BOBBIN and TAPE WOUND MAGNETIC CORES
SILICON RECTIFIER GATE CONTROLS

FUNCTIONAL DIGITAL CIRCUITS

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague” and ‘@)’ ate registered trademarks of the Sprague Electric Co,
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MAGNETICS RESEARCH
TURNS UP NEW DESIGNS, APPLICATIONS 30

Out of the extensive research in magnetics have come
such developments as superconducting solenoids and
magnetic thin films. Magnetics is finding increased
usage in research labs, space vehicles, power genera.
tors, computers and metalforming machines, among
others. In many applications they are expected to
supplant active components, including semiconductors.

INCREASING ROLE FOR WOMEN
IN ELECTRONIC ENGINEERING

Women in engineering, though fairly commonplace in
Europe and Asia, are still an oddity in American social
lattice. By tradition, men have looked on women as
housekeepers and needle pushers. Now, individual ef-
fort and societies are putting women in their rightful
places in modern industry, from the assembly line to
the executive suite.

-

MODULATOR CRYSTALS
FOR LASERS 83

An optical communications system
based on the laser would be highly
directive and have wide bandwit}i‘th.
But a first requirement is a method
of modulating the beam. A prom- POLARIZER
ising approach lies in the use of
the Pockel's effect, passing the
light through a crystal on which a
varying electric field is applied.

THE LASER FIELD . . .
WHERE WE STAND TODAY 68

The past, present and future of la-
sers are discussed in this article by
the man who developed the first la-
ser in 1960. Dr. Maiman discusses
the various types of lasers, their
properties, problems, and present
and future uses. He also comments
on likely and unlikely predictions
which have been made for lasers.

UNDERSTANDING HIGH-SPEED
OPERATIONAL AMPLIFIERS 106

Operational amplifiers are important in measurements and R&D
work. Capable of simulating a variety of circuits, they can be
used to add, subtract, differentiate, integrate or amplify ei-
ther linearly or with controlled nonlinear coefficients, under
signal conditions. Here is a chance to learn how they work.

ELECTRONIC INDUSTRIES <+ February 1964
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Sierra is a Warm Voltmeter

This is the frequency selective voltmeter that took
“voltmeter'' out of the language of telephone company
maintenance engineers. To them, it’s a “*Sierra.’ You'll
find them keeping their Sierras warm through constant
use: tracking down fugitive harmonics; tracing out
complex wave forms; performing the numerous check-
out functions required to keep complex carrier equip-
ment humming.

Telephone people have been using Sierras since
1947, the year the line was born. Some have been
using the same instrument for 16 years. One of the
early '47’s came in recently with its first request for
service! The same kind of lasting power is being built
into this year’s models.

Today Sierra means more than voltmeters. It could
be the assurance of power levels measured cn an r-f
calorimeter that sets industry standards for accuracy.

Or the security of a transistor passed through quality
control after a thoroughgoing physical in a power tran-
sistor tester. More than a half-hundred meanings of
the word Sierra can be found in the pages of the Quick
Reference Catalog.

There’'s a Sierra Electronic Division to define, too.
It's the builder of precision electronic test instruments,
backed by the engineering resources of Philco Corpora-
tion and the Ford Motor Company. And it's a reputa-
tion, backed by 16 solid years of performance, for
building superb products from soundly conceived de-
signs . . . without compromise.

SIERRA ELECTRONIC DIV,

PHILCO

A SUBSIDIARY OF O"zg//!@/or‘ajo”wany,

The Quick Reference Catalog
presents basic information
on the products of Sierra
Electronic Division of Philco.
Ask for your free copy by
writing to the address below.

Sierra Electronic Division/ 3879 Bohannon Drive/ Menlo Park, California

ELECTRONIC INDUSTRIES ~+ February 1964
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PRODUCTS FOR EVALUATION X

, T&B | CONNECTION SYSTEMS
é AND CABLING
0ooooo TECHNIQUES
oopoaa

0ooooa

Product samples available on letterhead request.

B

NEW SELFE-TYING TY-RAP® cABLE TiE

IT ALMOST TIES ITSELF—~

INSTALLED COST CUT UP TO 60%.

Now harnessing fabrication is easier, neater, and
quicker with new TY-RAP cable ties. Training time
reduced 75% — 46 sizes of clamps can be eliminated
from inventory. Substantial improvement of appearance
of wiring in equipment are some of the advantages over
string or tape ties. Meets MIL-S-23190 (WEP) and
other applicable MIL specs.

The nylon TY-RAP cable tie bundles anything from
3/16” to 4” diameter. The complete line of TY-RAP
products includes color-coded ties, clamps,
mounting brackets and identification
plates. Hand and air power tools are
available for high-speed production. .

Write for illustrated brochure T-35 and self-

tying TY-RAP sample.

Circle 5 on Inquiry Card

m} FLEXIBLE HIGH-DENSITY WIRING SYSTEM
NEW STA-KON® SERIES “53” SOLID TAPER PIN SYSTEM

The STA-KON TAPER PIN SYSTEM
gives you a flexible building block principle
using standard components which permits
customized high-density connections.

The STA-KON TAPER PIN SYSTEM
is designed to offer you improved reliability
at lower installed costs. The system utilizes
two components: a solid taper pin which
affords longer life for a self-wiping, self-
locking connection, a solderless dual crimp
makes the wire and solid pin an integral
unit with high pull-out strength; and a
molded diallyl phthalate block which has

negligible moisture absorption for a warp-
freelife. Molded barriers on the block provide
an excellent creepage path.

The STA-KON Series “53” §
accommodates a wire range
from #26 to #14 AWG.

Blocks available are 10, 20, 30
single and common recepta-
cles. Fewer tools are required.

Write for technical bulletin T30-256.

Circle 6 on Inquiry Card

m SOLDERLESS COAXIAL GROUNDING CONNECTORS & R. F. ADAPTERS
NEW COMPRESSION TECHNIQUE REDUCES NOISE

B
>

%)

A permanent hex-compression method for
reliable grounding termination and insu-
lation of shielded and coaxial cable at
lower installed costs. Provides a noise-free,
solderless, secure connection without damage
to insulation or measurable change in im-
pedance. Mechanically, the bond is stronger
than the braid.

T & B has designed a line of R. F. Adapters
which are pre-matched to fit widely used
coaxial cables to specified R. F. Connectors.
They provide a complete, secure, threaded
joint. in addition to the advantages of the
hex-compression. These adapters lower in-
ventory and tool requirements which make

The Thomas & Betts

them particularly attractive to users of
coaxial cable.

A wide selection of sizes in several con-
nector styles are available for the complete
range of shielded cable.
Standard and special types
for every need — non-insu- '
lated, flared, self-insulated, °
half—lenp:th and special high
temperature, to 500°F, inner
and outer sleeves, T & B flag
type for special applications
is also available. Hand and .
power tools are available.

Write for complete technical information.
Circle 7 on Inquiry Card

Co., Incorporated - Elizabeth 1, New Jersey

In Canada, Thomas & Betts Ltd » Montreal

THOMAS & BETTS

ocoooooocoon
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PRODUCTS FOR EVALUATION CONNECTION SYSTEMS AND CABLING TECHNIQUES

fr.s}

CONNECTO-BLOK™ WIRING SYSTEM
NEW BLOCK AVAILABLE FOR SNAP-ON TERMINALS OR WIRE WRAP

The Connecto-Blok is a flexible wiring sys-
tem for audio, video, control, and high-
density circuits. This terminal block saves
on board assembly, rewiring costs and space.
The Connecto-Blok provides greater relia-
bility than a soldered terminal board plus
the flexibility of a multi-pin type connector
in one compact device.

Matching .110 terminals accommodate No.
24 — No. 18 AWG stranded wire. Flash-
over — up to 4200 volts, pin-to-pin. Mount-
ing arrangement accommodates a heavy

concentration of plug-in connections — 4800
or more — in rack space height of only
1012”. Savings in wiring costs of 20/ have
been reported — 409% sav-
ings have been recorded
through the use of high-speed
strip terminal attaching
machines.

Write for technical
bulletin T-21-225A.

Circle 8 on Inquiry Card
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STA-KON® SOLDERLESS TERMINALS AND CONNECTORS
NEW WT-145A HAND TOOL - THE ONLY TOOL THAT CONFORMS TO MiL SPECS. AND INSTALLS

INSULATED TERMINALS, SPLICES AND END CAPS ON NO. 26 — NO. 10 WIRE.

L 11 Ul
= B
S af

An extensive line of insulated and non-insu-
lated tin-plated copper terminals, dis-con-
nects, end caps, wire joints and special
terminals. Available with Teflon®, Nylon®
and PVC insulation. Wire range from #26
to 250 mem. Stud sizes #0 to 3. High-
temperature (2000°F.) terminals are also
available. Meet MIL-T-7928 and are UL and
CSA listed where applicable.

The STA-KON WT-145A is the only tool
that conforms to military specifications for
installing insulated (TYPE II) Class I

terminals, per MIL-T-7928, MS-25036-1A.
It replaces 3 tools. It is the smallest, lightest,
most economical and easiest - to - squeeze

tool. Weighs only 24 ozs. %
and can be held easily with . _ ..|'/m"
one hand. o

Write for complete

technical information. .
. ] e o |

Circle 9 on Inquiry Card
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MIL TYPE SPLICES AND MULTI-SPLICES
NEW TECHNIQUE SAVES SPACE . ..

This line meets MIL-T-7928. It has found
wide acceptance in the electronic and aero-
space industries. Permits splicing of multi-
conductors anywhere in the wire bundle. It
is a compact, self-contained junction, com-
pletely insulated, provides extended flex
protection. Inspection window gives relia-
bility check. These connectors operate over
a wide temperature range. The insulation
material is nylon (Zytel®). When compared
to other methods the multi-splice system
offers weight and space savings, reduced

ELIMINATES TERMINAL STRIPS

installation costs, less noise interference
and elimination of moisture and fungus
traps. The line accommodates wire sizes
from No. 10 to No. 26. All Nowas
sizes can be installed with :‘~‘»-"°"“ N

only one tool — WT-145A. v o
SEE STA-KON solderless _ ] s
terminals for tool features. LA e
Write for complete y
3 Y

technical information.
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T&B’S color-coded heat-shrinkable insula-
tors are made or irradiated polyolefin tube
which shrinks at 275°F. and immediately
conforms to the shape of the product being
insulated. Ideal for insulating terminals,
taper pins, splices, connectors and com-
ponents. The calibrated shrinking of ‘the
insulator provides a tight fit and gives
excellent strain relief at flex points.

The tubing is available in lengths from 12”
to 3314” and from .125” to .625” dia.

The Thomas & Betts Co.,

NEW IRRADIATED HEAT SHRINKABLE INSULATORS
QUICK, CLEAN, MOISTURE-TIGHT INSULATION IN SECONDS.

(shrink ID .063 to .312). Dielectric strength
of 1000 volts/mil., and a tensile strength of
3000 psi.

A special low-cost heat gun l.m o
is available which supplies ! =
fast heat evenly distributed

in seconds.

Write today for complete ] .
y 1

technical information.
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ELECTRONIG
INBYSTIRIES

RADARSCORE

Analyzing cuarrent developiments and trencs
affecting the State-of-the-Art of technol

ogies throughout the electronic industries

NEODYMIUM GLASS-ROD AMPLIFIER

Cun-like laser unit from Electro-Optical Systems, Inc., uses laser
coupled to neodymium glass rod ro amplify becam at low input levels.
Device can produce output gain of 7 db from input signal as low as
a few watts. Development could result in laser type of accurate and
improved surveillance system for ground-based and airborne uses.

ELECTROMECHANICAL TRANSDUCER con-
verts nmotion into frequency-modulated signals. Power
use is less than a half microwatt. according to devel-
oper ederal Electric Corp. The threshold is infinite.
\ccuracies of better than 3.2 seconds of arc in angle
measire are reported. This s fmportant i missile
guidance svstems. Federal claims deviee 1s useful wher-
ever extremely accurate and direct conversion of sound

waves to fm signals is necded.

NEW SCANNING ELECTRON MICROSCOPE,
1= the latest tool of microclectrones research.  West-
imghonse developed the device hased on i concept con-
ceived at Cambridge University. Rescarchers at West-
inghonze sav it "marks major advauece i the use of
non-thermal effects af electron heams 1o solid-state
technology.”™ The mstrument allows new technique for
the making and inspecting of tiny, complex. semicon-
ductor devices. Key 1o the scope’s value is « delicately
facused heam that 1s scanned across semiconductor sur-
face. 1t is simiku 1o the sweep of a TV picture. The
0.5 micron beam scans a scquence of 1,000 lines across
the specimen about 20 1.0007 square.

10

TRACTABLE-BERNOULLI-SEQUENCE GEN-
ERATOR has been designed by an engineer at Uni-
versity of Michigan. It is used for input of errors—noise
or static—into a message transmission in new electronic
gear heing tested. It is designed mainly for use with
radio gear that sends data in bits or digital sequences.
Designer says it is stable and reliable. It can produce
random noise with no pattern. The unit is made of
plug-in digital modules connected in a prescribed way.
Any error rate caused by noise up to 10% of signal
can be injected with the sequence generator. with proper

units and wiring.

ULTRASONIC RADAR FOR THE BLIND i«
now in a two-vear test and pilot production program
at Ultra Ilectronics Lid. in London, England. The
device consists of a flashlight-type probe which emits
an ultrasonic beam. By IFM—a unique application iu
this field, says the firm—the “bounce-back™ {rom ob-
jects in front of the blind person is arranged as a series
of pure tones in speech waveband transmitted on a
mimature earphone. Claims are that with the guide,
blind persons have walked two miles through thick
snow. They have been able to detect different noises
reflected from trees, bushes, posts. walls. moving ob-
jects. curtains and clothing. They were able also to
calculate distances.

WIDE-ANGLE IR DETECTOR for spacecraft
sensors has been produced by Servo Corporation of
America. The new 70-degree unit is designed for high
accuracy detection of temperature variations. The de-
vice can withstand thermal ranges hevond 100°C for
a long tnne without error. It can be used with cameras
and telescopes: it is useful with any highly-refined tvpes
of military, industrial and medical gear.

LIFE SCIENCES LABORATORY has been or-
ganized at Westinghouse to carry out research in the
scientific interface among physical and Dbiological
sciences. [lovd B. Kramer was named to head the
new research group. Dr. W. E. Shoupp. vice-president
of research. said that “the relationship of living things
to their environment is being modihed and adapted to
man’s control at a faster rate” Certain phenomena
familiar to rescarchers in physical sciences are being
apphied in novel ways by those in life sciences. There
will be three main research groups. Thev are astro-
biotics, hio-technology, and radiation and physical
biology. IFor NASA, astrobiotics group is
effects of high-energy particles on living tissue. Aim—

studying
determine cosmic ray hazards for spacemen.
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5-MICRON HOLES IN WIRE have been drilled
by a Raytheon laser system recently shown. Peak power,
puse Tength, and power density were cited as major
factors 1 size and shape of holes in the 2-mil hair-like
wire. When focussed energy was not precise. the fine
wire vaporized or melted. laser burst tends to con-
centrate more in center of spot than at edge. This pro-
duces greater level of penetration at center of spot malk-
g a shghtly conical hole. \Vith thick metals, conical
cross-section  was minimized  with heam  focused at
center of sample’s thickness. Consistent and reproduci-
ble Toles were drilled 1in varted metals when off-axis
radiation was controlled properly

TINY SEMICONDUCTOR LASER is being
studied for advance data by engineers at the University
of Hhnois. Among many lasers developed and tested
over the past three years, though not really put 10 any
good use vet (say the engineers) this is one of the
latest. Dr. Nick Holonvak. Jr.. rescarch team head,
has @ working model of the tiny laser. e developed
the first junction diode luser to work in the visible re-
gion of the spectrum. The tiny laser measures 1 1007
long. 17°30” wide, and 1 200" high. |lundreds can fit
mto a thimble. This speck can reach any wavelength
hetween 8400 and 6400 A It is “remarkably efficient,
compared to ruby or gas lasers. in turning electrical
encrgy into hght” The current in the tiny laser can
run up and down at kilomegaevele rates. Dr. Holonyak
15 now concentrating on improving the design, and col-

lecting hasic data in order to understand lasers hetter.

NEW UNIVAC SYSTEM FOR THE NAVY

Maintenance and control panel of new UNIVAC CP-642B, first
large-scale general purpose military computer with magnetic thin-film
memory. Developed for the Navy, the system’s panel includes lamps
to display internal status report, and manual operation controls.
Unit repeats sets in 667 nsec.; has 16 input and output channels.

EDDY CURRENT TUBING TESTER

GE engineer M. S. Barger, Hanford Laboratories, demonstrates use of
new tester that uses highly accurate eddy currents to test tubing
for nuclear reactors. Tubing is tested in support of corrosion
propagation studies, burst testing and identification of defects.
Test gear includes eddy current tester (center: and chart recorder.

BASIC RESEARCH FACILITY has been estab-
lished in Switzerland by the SCM Corp. The new
laboratories are aimed at improving states of the art
and at expanding long-range product planning. timer
son E. Mead, SCM President, said that most theory
and lab work will be confidential. But. the laboratories
will study the future of microelectronics. They will also
look in on wavs to achieve optimum development and

uses for lasers.

COOPERATIVE STUDY AND RESEARCH is
receiving support from industry and colleges as the
trend moves across the U. S. One group devoted to
such activity is the Midwest Llectronies Research Cen-
ter (MIERC). The group Las a Visiting Industrial As-
sociate Program in whiclr industrial engineers and
~cientists are invited to join “in progress’” research
programs at the University of Illinois. MERC helps
to stimulate hasic research by unmiversity staff members
on problems of interest to industry.

1,000,000 GAUSS PULSED MAGNETIC FIELD

with superconducting coil has been reached. says the

Army’s Mobility Command’s Engineer R&1) Labora-

tories. The field is believed to be the highest ever
reached using such a coil. The coil was made by Mate-
rials Research Corp. from a design by an USAERDL
engineer. Made from MRC’s niobitm tin, the coil is
about one inch long by one and three-quarters wide. It
has a three-quarter inch center bore. 1t must he used at
liquid helium levels. During test runs the coil was
undamaged. [t can be pulsed repeatedly once euich
minute. Project goul is light weight, efiective mobile

e'cctric power equipment for the Army.

(More RADARSCOPE on Page 13)




When we first introduced our
Pancake, we only had one model.

And it’s a pretty big stack. As soon as our customers saw
the first one, they immediately wanted other connector

types made up in the low profile Pancake configuration.

So, since introducing our Pancake (actually it’s our
Junior Tri-Lock) connector last year, we've expanded
our line to 31 different types and sizes. Wall mounting
receptacles. Cable connecting plugs. Box mounting

receptacles. Hermetic seal receptacles. Straight plugs.
Jam nut receptacles. Through-bulkhead receptacles.

Circle 12 on Inquiry Card
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Now we have a stack of them.

And our engineers are hard at work on still more varia-
tions, such as crimp contacts and high density insert
arrangements.

All are about half the size and weight of our standard
Pygmy® connectors and theyv retain the same mounting
dimensions (except in the jam nut receptacle sfyle) so
vou can adapt the Pancake to your present equipment.

For complete information on our expanding Pancake
line, drop us a note in Sidney, New York

Scintilla Division [EN. 2¥/¥d
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RADARSCOPE

SPACE RADAR ACCURACY
GUIDE has been presented by
engineer George R. Cooper, Purdue
University. Now used on small earth
targets, radar is being touted to lo-
cate carth and other planets from
outer space. But—measure mmst be
precise. On earth, reflected Dblip is
always a smear: target has moved
in time lapse. This wavelength
smear—many random frequencies—
Cooper
otfers a way to figure radar accuracy

rules out space precision.

in presence of smears. His formula
would he useful to space designers
in coping with the randomness prob-
lemy by matching system accuracies.

COLD CATHODE DIODE
TEST, fast and less costly, has
The
automatic system measures voltage
energy
transfer time. Parameters are ob-
served all at the same time: results

been designed by the Army.

breakdown, transfer, and

are tape recorded. System can be
used as an operating tool in R&D,
and in production. It has advan-

tages over standard methods.

SUPERPOWER LASER SPEC-
TROSCOPY of atomic absorp-
tion, announced by ITT, may add
greatly to laser state-of-the-art. New
gigawatt pulse output laser evapo-

ITT

scientists say the focused beam can

rates samples for analysis.

vaporize any known substance.
Spectroscopy now can be used to
analyze refractory materials which
defy standard means. In function, a
hollow-cathode lamp generates spec-
Light
shines through prism and image dis-

tral lines of the substance.

sector that measures spectral line
intensity. Laser beam is focused on
sample. A portion of sample is
aporized in light path. Vapor se-
lects and absorbs spectral lines.

(More RADARSCOPE on Page 15)
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Gonnector reliability

as related to economics.

One of a series of three technical discussions about reliability
and the things you ought to be considering when you buy elec-
trical connectors. This one explores the effects of reliability on

economics.

Reliability denotes a statistically determined
Mecan Time Between Failure with stated
confidence levels for a specific set of com-
bined performance parameters. To obtain
this MTBF, testing to failure is the usual
route. With hardware items, extended life
testing is relatively simple and not too
expensive. Electrical connectors, however,
are not pieces of raw hardware, but are in
reality small systems comprised of a number
of components assembled or combined
through complex processing methods. It
follows that a slight variation in the num-
ber or type of components will create a
totally different connector “‘system.”
Standard line electrical connector assem-
blies are almost always assembled from
stocked component parts. These compo-
nents are manufactured on highly efficient
machines with continuous or high volume
runs. The key then to the economic supply
of connectors is in these large runs and
inventoried component stocks. It then
stands to reason that efficient use of stand-
ardized component parts must be made to
achieve true ecconomy. Connector uscrs,
however, request performance in accordance
with exact specifications, sometimes exotic,
and often stipulate that for high reliability
parts, design and process change approvals
must be obtained prior to incorporation.
They ask for control discipline, including
manufacturing, processing, and assembly
routines. In order to supply the user with
electrical connectors that meet his require-
ments, unique and specialized assemblies,
including separately and individually con-
trolled component part numbers, must be
established. In addition, the assembly
documentation also requires separately
numbered special procedures and sequences.
This automatically dictates that compo-
nents must be manufactured “to order”
since maintenance of a component inventory
necessary to achieve economical prices is
not feasible unless accurately forecasted.
This is almost always impossible since the
forecast would necessarily have to be iden-
tified to the particular unique program.
Custom made components do not enjoy
the benefits of standardization. The prac-
tical large volume components inventory
system must be maintained, not only to

Scintilla Division

provide a stock on hand, but to offer realistic
deliveries and stable parts costing from
which sensible assembly prices might be
generated.

The Scintilla sensitive components
approach to reliability is based on the
premise that almost all connector failures
are caused by a small percentage of the
components and a very few of the assembly
processes. By picking the sensitive compo-
nents, sensitive materials and sensitive
processes, exacting controls can be in-
stituted. This eliminates the inefficiency
that complete and absolute controls on all
components, materials and processes entail.
Some necessary controls would be: machine
capability studies; fixed, no option process
sheets or layouts; documented lot control
procedures; and generation of purge capabil-
ity cross references.

The sensitive component approach can
add 10-25% cost to the standard connector
not having high reliability requirements.

The high reliability concept as outlined
will provide connectors that are considerably
less costly than some of the present day
custom made programs. Reasonable cost
reliability is now available and when
coupled with initial qualification and ex-
tended life testing, for actual reliability
demonstration, provides a truly practical
approach. The necessity for User/Vendor
specification cooperation cannot be over-
stressed as mutual agreement on sequence,
performance, and method is mandatory.

The homogeneous sensitive component
connector approach for high reliability
allows utilization of the benefits of stand-
ardization and also allows multiple source
procurement with a minimum of duplica-
tion. Realistic deliveries and continuing
economy are assured. Scintilla is proceeding
with this practical high reliability program
for general availability and it does not stop
with delivery. We feel that input contract-
ing reliability must continue through instal-
lation, use and servicing. We offer
comprehensive operator training programs
and extensive service facilities for users of
Scintilla’s high reliability connectors.

Further discussions will deal with control
disciplines and design evolution. Watch
for them,

CORPORATION
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Outstanding accuracy, wide frequency range

One compact instrument measures resistance to 0.1%,
capacitance to 0.2%, inductance to 0.3% — up to 20 KC

SAME INPUT CONNECTORS FOR
RESISTANCE, CAPACITANCE AND INDUCTANCE

RUGGED, LARGE SCALE,
TAUT BAND, ZERO READING

DC MICROAMMETER

FEWER CONTROLS
FOR RAPID, SIMPLE
OPERATION

SENSITIVE
LINEAR AC NULL
DETECTOR

MULTIPLIER
DIAL FOR
EASY REAOOUT

FLUKE MODEL 710B IMPEDANCE BRIDGE

BRIEF SPECIFICATIONS

RESISTANCE

Range: 0.1 milliohm to 12 megohms in 8

ranges, 0.1 milliohm per dial division on

the lowest range

Accuracy: +=(0.1% -+ 1 dial division)
CAPACITANCE

Range: 0.1 micro-microfarad to 1200 micro-

farads in 7 ranges, 0.1 micro-microfarad per

dial division on the lowest range

Accuracy: *=(0.2% -+ 1 dial division)
INDUCTANCE

Range: 0.1 microhenry to 1200 henrys in 7

ranges, 0.1 microhenry per dial division on

the lowest range

Accuracy: =(0.3% -+ 1 dial division)
FREQUENCY RANGE: DC to 20 KC with op-

tional RC networks to tune AC generator-

detector frequencies from 100 cps to 20 KC

SIZE
Cabinet model, 13" long x 912" wide x 6"

deep
Rack model, 7” high x 19" wide x 4” deep
PRICE, f.o.b. factory
Cabinet model (710B) $485
Rack model (710BR) $505
Prices and specifications subject
to change without notice

14 Circle 14 on Inquiry Cord

Unique versatility, for multiple applications

For laboratorv use, the improved Fluke Model 710B provides a single
instrument for the measurement of resistance, capacitance, inductance,
storage factor and dissipation factor.

For receiving, permits inspection quality control.

For production, permits rapid checking of components.

Special applications include measurement of remote capacitance, incre-
mental inductance and electrolytic capacitors with DC voltages applied.

Unique speed and ease of operation

Four-arm network of bridge standards, with fourth terminal brought out,
provides a means of extending the range of dissipation factor and permits
measurement in both parallel and series.

Binding post arrangement provides for (1) applying bias and polarizing
voltages to the unknown; (2) for operation with external Q-D rheostat,
and (3) with either external generator and detector or with internal gen-
erator and detector plug-in frequency determining circuits.

Simplified control grouping gives easiest possible balance for reading.

On request, complete Model 7108 specifications and latest FLUKE Catalog
Digest. Be sure your file is up-to-date on the full line of FLUKE differential
voltmeters, power supplies, other precision instrumerts, components, and
Montronics standard frequency equipment. Contact John Fluke Mfg. Co.,
Inc., P.O). Box 7428, Seattle, Wash. 98133. PR 6-1171; TWX, 206-879-1864;
TLX, 852; Cable, FLUKE.

FLUKE
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MINIATURE RESISTANCE THERMOMETER
measures up to 1100°C. Electronic thermometer unit,
tested by VersiTherm Inc., may have wide use in metals,
chemicals, petroleum, food and aerospace fields. Use
would be mostly in process control systems. Device is
designed for use where space is limited. It has great
value where repeatable, high-accuracy measure is
needed over wide temperature range from 100° to
1100°C. VersiTherm says thermometer is hand-crafted
to almost any degree of accuracy. Ceramic-encased, the
device has fast response of less than one second. Plati-
num elements are fully annealed and strain-free.

HIGH - RESOLUTION ELECTRON MICROS-
COPY advance has resulted in photos of elements
no larger than 2.35 &. This high resolution has been
reached by researchers of Hitachi, Lid.. and the Perkin-
Elmer Corp. [t is important to research in structure
studies. This high-resolution advance can lead to new
knowledge about spacing of atoms in crvstals and make-
up of cancer cells.

AIR FORCE RESEARCH shows that components
with faults do change temperature. Thev can be found
with IR techniques. IR patterns do characterize the
operating condition of a resistive circuit. Infrared pat-
terns are ohservable by various sensing and processing
methods except in low power circuits. Choice of sensing
and processing methods depend on planned use. Only
key parts need he observed. A search for hot spots
alone is not enough for maximum fault finding. The
important factor is temperature difference (component
minus ambient).

MORE USEFUL COMPUTER LANGUAGES
were urged by Dr. Richard W. Hamming. Bell Tele-
phone Laboratories. At a Scientific Data Svstem ser’s
meeting. he told EDP men to “think big even with a
small computer. Our biggest mistake is our failure to
think big, to see single problems as part of a larger
pattern.”  With 20 years behind him in computers,
Dr. Hamming recalled “how much [ painfully learned
is obsolete. I advise you not to specialize in getting the
last hit out of a machine hy using machine language.
Put your efforts into perfecting more useful languages,
such as our present FORTRAN.” The program is often
better, he said. Gained knowledege can be applied to
other problems, and to improving the state-of-the-art of
LEDP language. Present day FORTR.AN is one-tenth
its onetime size with no loss of speed.

ELECTROMIG
INDUSHIRIES

RADARSCOPE

WELDABLE PRINTED CIRCUIT BOARDS
for operation to 300°C result from plating nickel con
ductors on Fotoceram glass-ceramic substrates. \Weld-
able boards can he used in semiconductor and micro-
circuit analysis in missile and space systems. Welding
tests using varied techniques have been evaluated with
no degrading of circnit runs or hond strength, say's
developer. Corning Electronics, Testing included ex-
posures to 250°C using 200° solder. Gold plating of
conductors is possible.  {Fotoceram substrates have zero
water absorption and resist oils and solvents. They
are non-flammable. They also have a flexural strength

of 20,000 pi.

A LITTLE LAB REPORT

This stack of papers and books, nearly five feet tall, bound in
18 volumes and containing 13,200 pages, is one single report on
antenna research on the Titan |1l space booster. All this scien-
tific paperwork was about antenna experiments done by Lock-
heed-Georgia's Antenna Laboratory, Marietta, Ga. Job took six months.

N

Istory
p—— .




Since we’ve been in business
we’ve made enough cable systems
to go around the world 37'/: times.

(Where did it all go?)

We know where some of it is. Our cable assemblies
are circling the Earth in satellites, we see a lot of
it every time we’re around an airplane and some
pretty important ships in the Navy have a good many
feet of cable in their weapons systems stamped Bendix
Scintilla. And the other thousands of miles of cable
must be used somewhere since we get the same cus-
tomers coming back time after time for more cable.

Circle 21 on Inquiry Card

They have good reason to come back. We malke the best

darned cable systems you can buy anywhere. We design

any kind of assemblies you could possibly need. We

deliver on time and at a fair price. We’ll be glad to

send one of our engineers out to your place to help you

solve any unusual cable problem. And, if you still

aren’t so sure about us, we offer to send you more infor-
mation. Just write us in Sidney, New York.

Scintilla Division I

endl,'l/
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no amount of tesiing can ever take the place of this proof of supreriority—

not one catastrophic failure in over ten hillion
Allen-Bradley Hot Molded Resistors now in service

TYPE TR 1/10 WaTT MIL TYFE RC O6

- —

TYPE CB 1/4 WATT MIL TYFPE RC O7

TYPE EB 1/2 WATT MIL TYPE RC 20

TYPE GB 1 WaATT MIL TyPe RC 32

TyrPe HB 2 WATTS ﬂ MIL TYyre RC 42

ALLEN-BRADLEY HOT MOLDED FAIXED RESISTORS are avail-
able in al standard EIA and MIL-R-11 resistance
values and tolerances.

B ‘What more pasitive proof of complere reliability can there be —
certainlv no “testing program” could produce ar equivalent
answer. Similarly, many years of large volume production has
demonstrated to our customers the “uniformity” of Allen-Bradley
hot molded resistors —not only from order to order hut from one
year to the nex:. This uniformity has been the same for at least 25
years! Such remarkable performance — exclusive with Allen-Bradley
composition resistors—is the result of the unique hot molding
process — perfected and used orly by Allen-Bradley. It produces
such uniformity in resistors that their long term performance
can be accurately predicted. A convenient conscience may per-
mit spouting claims—but the actual quality of performance of
Allen-Bradley composition resistors is supported by the billions of
these resistors now in service.

Specify Aller-Bradley not molded resistors for your equipment
and you are automatically assured of the ultimate in resistor
reliability ! Please write fer Technical Bulletin 5050: Allen-Bradley
Co., 222 West Greenfiecld Avenue, Milwaukee, Wisconsin 53204.
In Canada: Allen-Bradley Canada Ltd., Galt, Ontario.

ALLEN-BRADLEY

QUALITY ELECTRONIC COMPONENTS




new

Allen-Bradley Type JJV Hot Molded
Variable Resistors with “built-in” vernier

TURN IN EITHER
DIRECTION FOR THE
APPROXIMATE
DESIRED SETTING

REVERSE DIRECTION
FOR VERNIER ¥
ADJUSTMENT

TYPE JJV VERNIER CONTROL

Shown Twice Actual Size

TURN ONE KNOS-—you obtain both the approximate
setting and the fine resistance adjustments . . . in the panel
space of only one control. A unique coupling arrangement
allows the approximate setting to “idle” when the oper-
ator is making the vernier adjustment. More than 126,
of total rotation is available for the independent vernier
adjustment, thus providing up to 20 times better resolu-
tion than is obtainable with a single clement control.

VERSATILE—AIl standard tapers and resistances arc
available to satisfy virtually any control requircment.
Can be used as a rheostat or as a modified potentiometer
in a three or four terminal circuit. A triple control,
having two units locked together with the third unit

providing the vernier adjustment, is available where true
potentiometer circuitry is required.

FAMOUS TYPE J PERFORMANCE — The exclusive
hot molded resistance clement with its built-in stability
is a guarantce of long operating life and having a low
initial noisc level, which is further improved with use.
The control is always smooth and during adjustment is
completely frec of sudden changes or “steps.”

Try this new Type JJV control —surprise yourself with
the vernicr resistance adjustment that is obtainable over
a wide range. Allen-Bradley Co., 222 W. Greenficld Ave.,
Milwaukee, Wis. 53204. In Canada: Allen-Bradley
Canada Ltd., Galt, Ont.

ALLEN-BRADLEY TYPE J HOT MOLDED VARIABLE RESISTORS

| o » \
1 )Y 3 A

Qe

Type JS
with line switch

Type J
with encapsulation

standard dual unit

Type JJJ
standard triple unit

ALLEN-BRADLEY

QUALITY ELECTRONIC COMPONENTS




COMING EVENTS | ~

FEBRUARY

Feb. 19-21: Int’'l Solid-State Circuits
Conf., IEEE, Univ. of Pa.; Sheraton
Hotel, Philadelphia, Pa.

MARCH

Mar. 2-8: 15th Conf. on Analytical
Chemistry & Applied Spectroscopy;
Penn Sheraton Hotel, Pittsburgh, Pa.

Mar. 16-20: Western Metal & Tool
Expos. and Conf., American Soc. of
Tool & Mfg. Engineers and ASM; Pan
Pacific Auditorium, Los Angeles,
Calif.

Mar. 23-26: IEEE Int’l Conv.; Coliseum
and New York Hilton, New York,
N. Y.

Mar. 31-April 2: ASM Gulf Coast Metal-
Working Exh. & Conf., ASM; Sham-
rock-Hilton Hotel, Houston, Tex.

'64 Highlights

{EEE Int’'l Conv., Mar. 23-26, Coliseum,
New York Hilton, New York, N. Y.
WESCON, Western Electronic Show and

Conv.; Aug. 25-28, |EEE WEMA;
Sports Arena, Los Angeles, Calif.
Nat'l Electronics Conf., Oct. 19-21,
IEEE, et al; McCormick Place, Chi-
cago, !li.
NEREM, Northeast Research & Eng.
Mtg., Nov. 4-6, |IEEE; Boston, Mass.

APRIL

Apr. 1-2: 5th Symp. on Eng. Aspects of
Magnetohydrodynamics, IEEE, AlAA,
MIT; MIT, Cambridge, Mass.

Apr. 6-9: Int’l Conf. on Nonlinear Mag-
netics, IEEE; Shoreham Hotel, Wash-
ington, D. C.

Apr. 14 -16: American Power Conf.,
IEEE, et al; Sherman Hotel, Chicago,
1.

Apr. 19-25: Int’l Conf. & Exhib. on Aero-
space Electro-Tech., IEEE, et al; West-
ward-Ho Hotel, Phoenix, Ariz.

Apr. 21 -23: Spring Joint Computer
Conf., AFIPS (IEEE-ACM); Sheraton-
Park Hotel, Washington, D. C.

Apr. 21-23: 12th Industrial Electrical
Expos.; Great Western Exhibit Ctr.,
Los Angeles, Calif.

Apr. 22-24: Southwestern IEEE Conf.
& Elec. Show, IEEE; Dallas Memorial
Audit., Dallas, Tex.

Apr. 28-30: 12th Annual Conf. on Elec-
tromagnetic Relays, NARM; Okla-
homa State Univ., Stillwater, Okla.

MAY

May 4 -6: Packaging Industry Conf.,
IEEE; Nassau Inn, Princeton, N. J.
May 4-8: Annual Mtg. and Welding Exp.,
AWS; Hotel Sheraton-Cadillac, De-

troit, Mich.

May 5-6: 5th Nat'l Symp. on Human
Factors in Electronics, PTG-HFE; San
Diego, Calif.
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More than a mile of
continuous-loop tape?

A good couniry mile, and then some!
There’s 7,200 feet of continuous-loop tape
coiled for action in the trim, bench-top
housing of that KRS DATA-STACT™ Port-
able Instrumentation Recorder . . . (the
only portable that can reproduce while
recording data from DC to 100 kc at six
selectable tape speeds, and deliver true
instrumentation-quality recording at
complete-system prices ranging

from $2,500 to $7,000).
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But where’s the 7,200 feet?
You'"-find it in that stack of six KRS
STAC7ape™ Cartridges. Each holds a two-
channel, 1,200-foot continuous-loop roll of
VY4-inch magnetic tape. Used sequentially,
the six cartridges provide 7,200 feet of
two-channel data-logging capacity; simul-
taneously, they can record up to 1,200
feet of 12-channel data.

No mechanical adjustments?

None! Extreme simplicity of the DATA.
STACT Recorder eliminates the critical
parts that cause adjustment headaches.
Result is an instrumentation recorder that
gives you reliable performance with little
or no maintenance; and, you don’t need
an EE to operate it.

&&marks of KRS Electronics

For more of the story behind the recorder that packages 7,200
feet of magnetic tape in a 17”7 x 12%" x 12%" case, write for @
Instrumentation Division Bulletin DR-2. ececrroNICS
Dept. E.l., KRS Electronics, 4035 Transport Street, Palo Alto, California

Circle 23 on Inquiry Card
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FOUR NEW HOT LITTLE NUMBERS

2N3212

FROM
DELCO |

2N3215

¢

PS
*

Now from Delco Radio come four remarkable
new miniature Nu-Baseft transistors for people
who need high current, high voltage and fast
switching in a very small package.

22”3212 J:ZNSZIZ E
p 47
4
'A%

Miniature Class AB audio power amplifier:
Maximum RMS power output 18 watts at 200 cps

Each of these devices is rated at 5 amperes,
maximum continuous collector current. Ranging
from 30 to 80 volts, their VCEOQO ratings make
them especially useful where high voltages and
high currents are encountered. In addition, their
relatively low saturation resistance and high
speed give them excellent efficiency and reli-
ability for switching applications.

—-(WILMI ov
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2N 3212
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Miniature Solenoid Driver: Excellent high current gain of
2N3212 enables intermittent operation of solenoids at high
currents such as 7.5 amperes. Duty cycles of 1 millisecond
at 15 millisecond repetition rates are typical.

tDelco's name for drift field non-uniform diffused base construction.

IBE
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U \.\ Division of General Motors, Kokomo, Indiana
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Miniature converter in which 2N3212 high gain, high
current and fast switching speed characteristics provide
a 40-watt output at an efficiency of over 87 percent.

The Delco Nu-Base construction features a
husky element with built-in protection from
current “hot spots’’ to assure freedom from
secondary breakdown over the operating range.

These units will dissipate over 5 watts at
71°C case temperature, operate over a range of
—65°C to 110°C and lend themselves easily to
automatic insertion—all this in a TO-37 package.

The shortest distance between you and more
detailed information is a call or letter to one of
our sales offices or your Delco semiconductor
distributor. Right now is as good a time as any.

TYPE | aN3212 | aN3213 | N34 | 2N32iS
Vebo 100 B 6| &
Veeo @ fc=20ma | 80 60 | ) 30
NFE @ 3A 1 30.90 308 | 309 | 25100
Vee (sab) @ le=SA | 0.5v 05 | 05 | 0S5v
Vee (sus) @ lc=3A| 80 60 w |3

([ Pulse Width=1.4ms
Conditions for Vee (sus.) Duty Cycle =4%
Inductance =6mh

Operating temperatures=110°C max,, 65°C min.; max. stoiage temperature=125°C.
Palo Alto, Caiifornia

201 Town & Country Viliage
DAvenport 6-0365

AREA CODE 415

Detroit, Michigan Santa Monica, California®
57 MHarper Avenue 726 Santa Monlca Bivd. 5151 N. Harlem Ave.
TRinity 3-6560 UPton 0-8807 775-5411

AREA CODE 313 AREA CODE 213 AREA CODE 312

General Sales Otfice*: 700 E. Firmin, Kokomo, ind., Gladstone 2-8211—Ext. 500 s Area Code 317

Syracuse, New York
1054 James Street
GRanite 2-2668
AREA CODE 315

Chicago, !linois*®

Union, New Jersey*
324 Chestnut Street
MUrdock 7-3770
AREA CODE 201

*Office includes field iab and resident engineer for applications sssistance.

LCO

EPERDABILITY

DIO

LABILTY
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CLARE
Military-Type Relays

for maximum RELIABILITY*
in adverse environment

%
Constantly improved by
Clare Quality Assurance Test Program

Small, lightweight Clare Military-Type Relays not
only meet the rigid specifications of MIL-R-5757D...
they actually surpass them. They provide the highest
standards of reliability ever obtained from large-
volume, production line relays. Yet they are available
at competitive prices anc for prompt delivery.

How is this possible? The Clare Quality Assurance
Test Program continually analyzes sample lots...tests
them to failure...to learn the cause of breakdown,
whether it be materials, processes or people. I neces-
sary, corrections are then made to produce ever-
increasing reliability.

So, whether your requiremert is for Type F' Relays
(for non-polarized, single-side-stable, single coil oper-
ation), or Type LF Relays with magnetic latching (for

ELECTRCNIC INDUSTRIES February 1964

polarized, bi-stable, single or double-coil operation),
these relays give assured reliability and maximum
contact life at high or low load level . . . under extreme
conditions of shock, vibration and temperature.

Send for Reliability Manual 710. Compare actual
tests made under Mil Specs and Clare QA program

Address:
C.P.Clare & Cc.,
Group 2D7,

3101 Pratt Blvd.,
Chicago, lllinois
60645.

CLARE

& Relays and
related contro/
components
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TALK WITH PHILCO SOLID-STATE OPTICAL COMMUNICATIONS SYSTEMS COMPONENTS

Philco, with more than 10 years experience in the field of Electro-
Optical Device Development, offers a variety of solid-state devices
suitable for use in optical communications systems. Typical is the
combination of the Philco GaAs Light Emitting Diode (GAE-404)and
the Philco InAs Photomixer Diode (L4530).

These devices are ideal for line-of-sight communications systems
featuring high carrier frequency and broad information bandwidth.

InAs Photovoltaic Detectors for 1.0 to 3.7 micron Region

e IAU-601 . .. TO-18 Package/Quartz Window. Uncooled.

e IAC-701 . . . Miniature Glass Dewar/Sapphire Window. For 195° X operation

InSb Detectors, Dewar-Packaged for 77° K, for 1.0 to 5.5 micron
Region

e 1SC-301. 1SC-363 . . . Photovoltaic— Detectivity (D) to 15 x 10°

e 1SC-501, 1SC-502. . . Photoconductive.

Ge Photoconductive Detector

e GPC-201 . . . Useful Over Entire 1.5 to 10 micron IR Region.

GaAs Photovoltaic Detector for 0.4 to 0.9 micron Region

e GAU-401 . .. T0-18 Package/Uncooled. Peak Response at 0.85 micron.

Custom Packages/ Immersed and Custom-Shaped Elements / Multi-element Devices tor Application Flexibility.

The wide bandwidth capability of the GAE-404 also makes
ground and airburst fuzing systems and battlefield range find-
ing applications quite feasible. To talk with light, explore the
possibilities of these Philco elements for an all-solid-state optical
communications system. Ask also about other Philco Infrared
Devices. Write to Philco/Lansdale, Special Products Operation,
Department EI264.

GaAs Light-Emitting Diodes
o GAE-402 . .. Emits at 0.9 micron. Radiates 0.1 mw Uncooled.
Packaged in UG-88/U type BNC for Maximum Modulation.

o GAE-404 . . . Emits at 0.9 micron. Radiates 0.7 mw Uncooled.

Si, InAs and InSb Photomixer Diodes

e 14500 Series . . . Peak Responses in 0.4 to 5.7 micron Range.
Detect Modulation up to 40Gc.

Dewar-Matched Cryostats
Cryostat Type Compatible IR Detectors
C-100 1SC-301, 1SC-501, GPC-201
C-300 1SC-363, 1SC-502, IAC-701

SPECIAL PRODUCTS OPERATION I l I I ch

A SUBSIDIARY OF

LANSDALE DIVISION, LANSDALE, PA.
{N CANADA: Don Mills Road, Don Mills, Ontario
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WASHINGTON TRENDS

FUND CUTS SHAPE '64 TRENDS—Defense and
peace funds are being slashed for 1964. Defense Secre-
tary McNamara thinks defense costs for Fiscal Year
1965 (starting July 1, 1964) may be about $1 billion
less than the $52 billion that may be spent for FY 1964.
With little attention, the budget request of a mere $15
million for the U.S. Arms Control and Disarmament
Agency (ACDA) was whittled down to half. The
House had voted only $1,669,000. From House-Senate
talks came the final allotment of $7,500,000. This
amount is still higher than the $6,500,000 voted by
Congress for Fiscal Year 1963, and the $2 million for
1962. At the same time, Congress neatly sidestepped
the issue of repealing the $10,000,000 annual budget
ceiling for ACDA. .

CUTTING DEFENSE COSTS—One of President
Johnson’s greatest allies in cutting defense costs is Rep.
Earl Wilson (Rep.-Ind.) Rep. Wilson recently criti-
cized DOD for paying the developer of the AN/ASN
Navigational Computer System some $950,000 of the
total cost of $1.3 million, yet allowing this developer to
claim the equipment as a patented item. He also took
the Navy to task for “proposed sole source purchase of
a control antenna for a drone airplane.” Rep. Wilson
asserted that the Navy had or should have made draw-
ings for the AT 948/U antenna for which competitive
procurement could cut costs by 69%. He complained
that DOD went to a sole source for an altitude indica-
tor that has been bought and stocked by the Navy
and Air Force since 1950.

FUND CUTS SLOW NASA PACE—By trimming
NASA'’s fund request for Fiscal year 1964, Congress,
among other things, is forcing some contractors to in-
vest more of their own money. Long mindful of the
military implications of a civilian NASA, Congress still
has throttled down the agency's heavy funding. For
FY 1964 NASA asked for $5.7 billion but got only
$5.1 billion. This sum is still $1.6 billion more than
the $3.5 billion given to NASA in FY 1963. The cut
in effect slows down NASA as still the fastest growing
agency in Washington. To cope with the cut, Adminis-
trator James E. Webb plans to ask President Johnson
to put the bite on Congress for a special 200 million
supplement. Meanwhile, the President is cutting down
and slowing up some NASA projects. One is the joint
NASA-AEC Project Rover nuclear-powered rocket.
This has been deferred for a saving of about $180 mil-
lion. Contractors are encouraged to invest own funds.

ELECTRONIC INDUSTRIES - February 1964

IS THIS REPORT NECESSARY? —Newest area
of DOD cost-cutting is paperwork. One estimate is
that DOD plans to save about $2 million yearly by
cutting down on reports, papers, documents, and bits,
slips and scraps. The main approach is to reduce the
flood of reports and audits a contractor must provide.
A pilot study soon will involve aircraft production of
the T-38 trainer and F-5 fighter. A project in electronics
may be selected next. The practice may go over into
other contracting if it proves a success. Cost-cutting in-
volves paperwork, also. We may soon be involved in
cutting the cost of cost-cutting.

AUTOMATION STUDIES INCREASE-—There’s
a proposal that government, management, and labor
work together on the problems of automation. The pro-
posal, by businessmen at a recent AFI[.-CIO conven-
tion, is supported by government men all the way back
to the Cabinet. Government support for automation
puts labor on the spot. The unions have begun an all-
out hattle to protect workers from the effects of auto-
mation. Some labor-management-government groups
have dealt with the problem in the past. Unions have
always dissented on any conclusion or ideas.

COMPUTERS IN THE U. S. GOVERNMENT—
Federal use of computers will be studied by yet an-
other committee. Bureau of Budget made previous
studies and will manage the current six-month investi-
gation. Results will be weighed by the President and
Congress in making up policies on use of EDP. The
government now spends more than $750,000,000 a year
for owning and/or leasing computers. A key matter
now is, should the government buy or lease equipment?
The trend has been to buy. On the current committee
are industry users, educators, and a trade economist.

R&D ON THE LINE AGAIN — More attention
and controversy are centering on our annual Federal
R&D bill of around $14.5 billion. Congress is still in-
vestigating R&D. The new House Select Committee
on R&D is now making one of the broader studies.
Prime concern is aimed at how to improve procedure,
side-step duplication, fill gaps and set priorities. Sci-
ence people at the recent annual meeting of the Ameri-
can Association for the Advancement of Science were
concerned over the Federal probing of R&D. Mean-
while, the House Committee on Science and Astro-
nautics is doing some of its own probing. It’s also
strengthening its scientific capability.
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We have to show you some- to illustrate why
body else’s capacitor ours is better.

Both of these high voltage capacitors are designed to operate the size of other units, is highly shock resistant, and has
at 1.0 UF +109, at 2500 WVDC. The one on the right— better electrical characteristics. Circuit density automatically
which we modestly hasten to inform you we make —uses increases when you specify Bendix capacitors. And, they
a reconstituted mica dielectric and can withstand tempera- pack more performance into a smaller package.
tures as high as 125°C. without de-rating. The one on the left Why settle for less? You can have both higher tempera-
must be de-rated to 1600 volts to withstand 85°C. tures and reduced equipment size with our high voltage
As if that weren’t enough, the Bendix® capacitor is of solid capacitors. Write us today in Sidney, New York, for addi-
construction to avert impregnant leakage, is less than half tional information.

Scintilla Division -7/

CORPORATION
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MORE THAN 1,000 STANDARD ADC’s
FROM A LIBRARY OF 13 BASIC CARDS

e

e Accuracies to 0.01%

» Conversion speeds to 30,000 per secand

Astrodata low cost Series 3000 Analog-to-Digital
Converters meet the requirements of virtually all data
acquisition systems with 1088 standard production
models. From these you can select the full scale
range . .. speed ... accuracy . .. sample-and-hold
... resolution . . . output format best suited to your
specific system.

Designed for easy integration into existing or new

® o
® o
® o
® o

data acquisition systems, standard features include
individually buffered data output lines . . . adjustable
output logic levels (clamped) . . . wiring instalied for
future addition of input amplifier or sample-and-hold
circuits ... front panel readout of data (including
polarity)...and isothermal environment of converter
rietwork and reference voltage diode to assure maxi-
mum accuracy over wide temperature range.

Series 3000 ADC’s ideal for use with time-multiplexed input data

HIGH LEVEL MULTIPLEXERS

Model 155-83 low cost, high-level-input muitiplexer
module has been developed for high speed analog
switching applications.

Inputs per card. . . . .. 6 one-wire or 4 two-wire

Input Voltage . .. . ... ... .. .. -5 volts
Switching Time. . .. .. ... ... ... . .. . . . .. <5 usec
Crosstalk . ... ... ... .. .. . R ' 0.01%
Input Impedance. .. ... . .. 1000 megohms/number of

switches in multiplexer group

—~

Contact your nearest Astrodata represen-
tative today for a demonstration or write
for technical literature giving complete
specifications.

February 1964
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MULTIPLEXER ASSEMBLIES

Series 950 multiplexer assemblies consist of cards,
shown at left, for single ended channels in multiples
of 6 or differential channels in multiples of 4. Power
supply and output buffer ampiifier are included. Chan-
nel identification data can be furnished in binary or
BCD form. The multiplexer channels can be addressed
directly by computers or advanced sequentially to meet
the requirements of specific systems applications.

17

AASTROIDA'T A XNC.

240 E. Palais Road « Anaheim, California
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ANYTHING YOU CAN PUT ON FILM...YOU CAN DISPLAY ON THIS IEE READOUT
(EVEN COLORS)

NUMBERS, LETTERS, WORDS, SYMBOLS, COLCRS o There
is literally no limitation to the display versatility of IEE
readouts. As miniature rear-projectors, they operate by
back-lighting display symbols arranged on film and pro-
jecting the selected message on a non-glare viewing
screen. Each IEE readout contains 12 lamps for 12 sepa-
rate messages which may be displayed individually or
in combination. You may specify virtually any type or
combination of messages that are photographically repro-
ducible : numerals, letters, digits with polarity or decimal
points, words and multi-digits, mode/word indications,
multiple words, colors for emphasis, and any symbols.

SINGLE-PLANE PRESENTATION FOR VISUAL CRISPNESS o
IEE readouts combine the advantages of a new high-
brightness lens system and the all-impcrtant single-plane
presentation for visual clarity. The result is unmistakable
readability —at wide angles, long distances, in bright
light —without filters, screens, or shades of any kind.

UNLIMITED UNIT LIFE ¢ IEE readouts contain no moving
parts; hence, cannot wear out. The conventional MS or
commercial lamps used in these readouts provide up
to 30,000 hours of operation per lamp and are as easily
replaceable as a flashlight bulb.

CI.ICK, IT'S IN; CI.":K, IT’S UUT For quick, easy lamp replacement or complete

message exchange, specify IEE Series 220 front plug-in readouts. These miniature rear-
projection readouts (54” maximum character height) plug in and out to provide front
panel accessibility, permit permanent wiring and eliminate flexible cables.

—

G —

|
— —— 1

IS+ 4 9 0.3k

Typical assembly shows six Series 220 readouts with common
viewing screen. Display inserts with individual screens or with

N
Individual Series 220 readout insert clicks out for lamp
replacement or exchange of insert for new message displays.

bezels also available. Permanently wired base remains in assembly.

IEE one-plane rear-projection readouts are availablein several sizes offering maximum character heights
from 84" to 334”. Your inquiry will bring the comprehensive new “Readout Display Selector Guide”
which includes specifications and other technical information on the entire IEE line of readout devices.

INDUSTRIAL ELECTRONIC ENGINEERS, INC.

5528 Vineland Avenue, North Hollywood, California = Phone: (213) 877-1144 s TWX: (213) 769-1636

© 1964 IEE Representatives in Principal Cities
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ELECTRONIC INSTRUMENTS HIT
$562 MILLION SALES IN 1962

Factory sales and shipments for elec-
tronic instruments of all kinds for 1962
hit $562 million. Figure for 1961 was
about $507 million.

Test, measuring and analyzing equip-
ment for electronic and electrical cir-
cuits were valued at $409 miilion in
1962. (Annual Survey of Manufacturers
puts this last figure at $466 million.)

Industrial process instruments ac-
counted for some $108 million. Se-
lected laboratory analytical instruments
were put roughly at $34 million.

These figures are based on a report
on Selected Instruments and Related
Products 1962, issued recently by the
Department of Commerce, and data
from other sources.

In the test and measuring class, o0s-
cilloscopes and plug-ins brought about
$84 million. Voltmeters and similar
measuring gear accounted for $65 mil-
lion, while generators, including audio,
sweep and RF, generated some $43
million.

Largest groupings in industrial proc-
ess instruments were for temperature
measuring and control at $38 million.
Gear for testing physical properties
went for $20.6 million.

The $34 million for electronic analyt-
ical instruments inciuded spectrome-
ters and electron microscopes. The
DOC reports that its figures represent
net billing prices, f.0.b. factory after
discounts and allowances. This is ex-
cluding freight charges and excise
taxes.

The figure for test, measuring and
analyzing equipment for 1961 is nearly
$390 million. (ASM says $422 million.)
Oscilloscopes were at $66 million in
1961.

DANISH BATTERY FIRM SEES
GROWING CONSUMER MARKET

The world’s oldest dry cell manufac-
turer, Hellesen of Copenhagen, predicts
that before long each family will have
at least three transistor radios. A Hel-
lesen spokesman said this would in-
clude one large radio, a small one for
children, and a portable for the beach.
A fourth may be fitted into the family
car.

Newer items becoming battery oper-:
ated are shavers, tape recorders, and
some TV sets, as well as radios. More
transistorized devices will be used as
time goes on, widening the battery
market still further.

The Hellesen factories make 138 bat-
tery types, from 1.5v to 300v, and from
1.5g to 10Kg. Their latest design is a
‘“'steel battery,” completely encased in
thin steel as a safeguard.

ELECTRONIC INDUSTRIES -
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Facts and Figures Round-Up

JAPAN, BRITAIN SHOW GAINS IN EXPORTS TO U. S.

Japan and Great Britain accounted
for more than 68%, of total exports of
electronic hardware to the U. S. in
1962.

All imports of electronic gear and
parts into this country was around
$270 million. Of this figure, Japanese
and English exports to the U. S. topped
$188 million. Broken down — Japan
chalked up some $159 million in ex-
ports to the U. S., and Britain about
$29 million.

Japan sent over mostly TV receivers,
transistor radios, radio - phonographs,
sound recorders, amplifiers and capac-

MILITARY AND SPACE
ELECTRONIC EXPENDITURES

(In Billions of Dollars)
for fiscal 1965

SPACECRAFT
1.78
18%

MAINTENANCE
3B 13.8%

The pie chart above indicates projected
estimates for the 1965 Fiscal Year based
on data from the Department of Defense
and other U. S. agencies. Total outlay for
major defense and space electronics may
be around $9.4 billion. The chart shows
doliars/percents of the major categories.

NAM SEEKS FCC APPROVAL
FOR IN-PLANT SW RADIOS

The National Association of Manu-
facturers’ Communications Committee
has asked FCC approval for certain
bands to be used by in-plant radio sys-
tems.

The FCC has proposed allowing in-
dustrial firms to use 30 frequencies in
the 72 to 76 mc range. This wouid be
mostly for short-range personnel mes-
sages to strengthen safety programs.

Workers and foremen could carry
small radios into areas where excess
noise and obstructions prevent visual
and audio contact. Such radios could
be used to direct machine devices such
as cranes and locomotives.

February 1964

itors. From Great Britain we got phono-
graph parts, tape decks, radio testing
instruments, high frequency and elec-
tronic control equipment. Both nations
had heavy traffic in electron tubes and
parts. They also showed significant
gains over 1961 in most of the hard-
ware exported to the U. S.

Total gains for such exports over
1961 for both nations was an average
of 319%,. U. S. electronic exports to the
United Kingdom in 1962 set a record
of nearly $36 million. This is 52%
above 1961.

Sales to the U. S. accounted for more
than half of the total in Japanese elec-
tronic exnorts in 1962. Their total elec-
tronic export in 1961 was $248 million.
In 1962 it was $303 million, up 22%.
U. S. exports in electronic gear aiso
registered a 229%, rise from $613 mil-
lion in 1961 to more than $750 million
in 1962. U. S. exports around the world
in 1963 are set at about $1 biilion. In
1964 this figure is expected to go be-
yond $1.3 billion.

As electronic development and trade
grow, so will exports and imports. As
U. S. exports grow by giant strides, so
exports to the U. S. from Japan, Britain
and others are expected to increase
steadily. Total imports into the U. S.
for 1963 are estimated at $340 million.
This may go over $500 mitlion in 1964.

Electronic industrial potential and
output of Japan and Britain are grow-
ing. And at this moment, the U. S. is
the best customer of both countries.

SALES PROSPECTS RISING
IN NEW FRENCH MARKET

France is a thriving marketplace for
a wide variety of U. S. products, re-
ports the U. S. consumer goods trade
mission sent to France by the Depart-
ment of Commerce.

“With strong and rising demands for
foreign goods, prospects favor’” a rise
in French purchases from the United
States. The mission reports that U. S.
firms will have to strengthen sales
efforts in this growing and highly com-
petitive market in order to achieve
expansion.

The trade group, called the Con-
sumer Goods Mission, took about 700
business proposals from U. S. firms to
France. Interviews with more than 400
French businessmen revealed interest
in a great variety of U. S. goods.

Proposals covered electronic and
electrical goods, as well as industrial
products, pharmaceuticals and chemi-
cals, automotive supplies, accessories
and components. There were also re-
quests for licensing deals and joint-
venture proposais.
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HONEYWELL PRESENTS ‘“SCIENCE ALL STARS' ON ABC-TV, SUNDAYS 4:30 E.S.T.

Fight today’s high cost of panel space with Honeywell miniature meters

Panel space nowadays is expensive. (Our estimate of $125 per sq. inch is probably conservative.)
You can beat this panel *“squeeze’, however, with miniature meters by Honeywell. Our line is the
broadest in the business. We have Ruggedized (HS1) and Edgewise (MCE1) meters. A handsome
medallion-shaped meter called the Medalist (MM1). A new square-shaped meter (MS1) with un-
cluttered, easy-to-read concave dial face. All are smaller than 134 inches. Available in any practical
range. Write Honeywell, Precision Meter Division, Manchester, New Hampshire, for more details.

Honeywell
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Psss

Psss-fffft—that’'s the sound of our automachine
crimping AMP-INCERT* pin and socket contacts. It's
that fast! And that's why we offer the lowest total
applied cost in the industry.

You get maximum production levels without sacrific-
ing quality. And you get maximum reliability, too.
Because contacts are crimped with consistent pres-
sures, terminations are always the same. Gold over
nickel plating provides top resistance to corrosion.
Exterral retention springs facilitate quick assembly
and firm seating in the connector block. Cantilever-
beam engagement springs minimize surface wear.

Just figure out your production requirements. There
are a number of automatic application machines that
provide high speed terminations all ready for snap-in
assembly. And their speed permits extreme flexibility
in production matters . . . contacts can be crimped
to leads or harnesses any time, anywhere. And actual
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insertion can be done in any volume or sequence
you desire.

Automatic machines are available in portabie and
bench mounted types. Power is pneumatic or fully
electric. They terminate formed contacts fed in strip
form, or tape mounted screw-machined contacts.
Either way you get maximum reliability for a wide
range of wire sizes.

Increased production. Lower cost. Maximum reliabil-
ity. That's what you get. If you want further proof,
write us today for complete information and test data.

#Trademark of AMP INCORPORATED

[ ey 1
: i I INDUSTRIAL :
| | SALES |
| INCORPORATED | yson |
| Harrisburg, Pennsylvania | J

A-Mp¥® and i i i are i through y ies in:
Australis o Canads ¢ England o France e Holland o Italy ¢ Japan o Mexico » West Germany
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General Electric Co. engineers
remove a superconducting coil
from liquid helium

after the coil had attained

a magnetic field of 101,000 gauss.
Power source consisted of six
ordinary auto storage batteries.

Careful attention to quality

and uniformity

has led to improved materials.
Here, samples are being studied

on a Modified Hay Bridge

to determine magnetic performance
of high permeability alloys.

Photo was taken at the

Electrical Laboratory

of Magnetic Metals Co.

Needle - shaped par-
RESEARCH ticles of Columbian
Carbon Co.’s Mapico

Red #516M iron
oxide are shown in
TURNS UP this X 25,000 blow-
up. Used in ferrite
production, this oxide

NEW DESIGNS has about 90% of
¥ 4 its particles less than
Engineer (below) works on a 0.75 micron (right).
Westinghouse superconducting magnet.
This magnet has a field rating APPLICATIONS
of 50,000 gauss.
Its rated current is 12.70 amps.

THE VERY OLD FIELD OF MAGNETICS is undergoing
a change. Research done in the past decade is paying
off for the electronic industry. Rapid advances are
being made in many fields of application ranging
from numignetic metalforming to digital computers—
from eleciromagnetic weighing to medical research.

Superconducting magnets. thought impossible a
few vears ago. are heing sold.  TFilm memories,
thought impractical a few vears ago. are also on the
market today and could conceivably be a “best seller.”
Also. magnetic materials with a degree of impurity
unheard of a short time ago are now a reality. And,
it is interesting to note that magnetic devices are
replacing semiconductors in some applications. These

and other developments are discussed here.
* * *®




Perhaps the most important recent development
in the magnetics field is the superconducting mag-
net. Development of this magnet has made possible
small volume, high density fields without the need of
high power and large cooling systems.

Superconductivity, briefly, is the complete ab-
sence of measurable electrical resistance in certain
materials at temperatures at least as low as 18°K.
There are two parameters which affect superconduc-
tivity. These are temperature and magnetic field.

A material’'s “critical tem-

E&Emlﬁ@mn@ perature” is the temperature
U[NJ@M]SF[R?HES below which the material is
STATE-OF-THE-ART feld o .
eld strength” of a materia

REAURE : & :

is the strength at which a

magnetic field will cause a superconducting material
to return to its ““normal” resistive state. The type of
material and the current being carried determine the
field strength at which this will occur. The relation-

ship between temperature and critical field can be
shown by the parabola

superconductive. The “critical

H.=H,[1-(T/T,)?]

where :

H, = critical field at the temperature 7" (°K)

T, = superconducting transition temperature at

zero magnetic field

H, = critical field for the material at 0°K.

A transition from superconducting to normal state
can also be triggered by exceeding a ‘“critical cur-
rent.” This current is a function of temperature and
magnetic field.

Classes of Superconductors

There are two classes of superconductors — the
“ideal” or “‘soft” class and the “non-ideal” or “hard”

By SMEDLEY B. RUTH

Associate Editor
ELECTRONIC INDUSTRIES
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Out of the extensive research in magnet-
ics have come such developments as super-
conducting solenoids and magnetic thin
films. Magnetics is finding increased
usage in research labs, space vehicles,
power generators, computers and metalform-
ing machines, among others. In many appli-
cations they are expected to supplant ac-
tive components, including semiconductors.

class. The “soft” class consists of pure elements such
as mercury, tin and lead. These are characterized
Ly a sharp transition from the superconducting to the
normal state at some critical temperature. Most of
the early work on superconductivity was carried out
using these materials.

The “hard” class of superconductors consists of
alloys and compounds. The alloys are, in general,
ductile and easily handled while the compounds are
brittle and have fixed properties that are hard to
alter.

The most significant difference between the hard
and soft types is the manner in which the magnetiza-
tion goes to zero as the applied field reaches a criti-
cal value. In the soft superconductor the current is
carried in only a thin surface layer. The hard type is
thought to be made of discrete, quasi-ideal filaments
which are separated by zones of normal conductors.
Thus, high fields can penetrate it. All high-field-
strength superconducting magnets are wound from
the hard type.

Alloys and Compounds

The most commonly used alloy at this time is
niobium-zirconium with niobium-titanium, titanium-
tantalum and vanadium-titanium showing promise. Of
the compounds, Nb3Sn and V3Ga have received much
attention. Other attractive compounds are NbsAl
and V3Sn.

Generally, in a given alloy system, if the composi-
tion is varied a change in critical current and critical
field results. The current density in a system can also
be affected by the heat treatment and amount of cold
work given the material during the fabrication proc-
ess. Cold-worked materials with high internal
stresses usually show higher current carrying capaci-
ties than annealed materials.

The compound Nb3Sn remains superconducting up
to 18°K and V3Ga to 17°K. Experiments at 4.2°K
show that NbsSn remains superconducting in fields
of 185,000 gauss. (This is the limit of experimental
equipment, not the material.) Further experiments
show that it can carry a current density of over 10°
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MAGNETICS (Continued)

amps/cm?® in a field of 100,000 gauss. It is felt that
V3Ga should be superconducting in magnetic fields
approachmg 300,000 gauss.

Nb3Sn is limited by its mechanical hardness; but,
it has heen put in a usable form by placing niobium
and tin powder into a niobium tube, drawing the
tube into wire, winding a coil, and then sintering the
coil to make NbySn. This process is difficult, espe-
cially for larger coils. Another method is to put
NbsSn on a substrate, either hy deposition of the
Either
method appears to hold good promise for magnet

compound or by plating tin on niohium.

applications.

It is expected that new binary and ternary alloy
systems will soon he discovered which will accept
higher current densities than today’s materials. Iligh-
er critical fields will also be realized.

ductor, and when the power source is removed, the
current will continue to flow indefinitely.

Weight is also an advantage. A typical supercon-
ducting magnet might weigh 200 Ibs. By comparison,
present day methods of producing high magnetic
fields, within a comparable working volume, would
weigh over 6 tons.

Cost is a feature of the superconducting magnet.
Increased demand has brought the superconducting
coil to a point where initial and operating costs are
modest when compared to other normal high field
magnets.

Applications

Why all the excitement over these magnets? The
excitement stems from the large number of potential
uses that these magunets have. Generally, fields ahove
20,000 gauss had been restricted to lab use. This
had been necessary hecause of the size of the available
magnets and the power needed to operate then. The

This 19-1b. superconducting magnet
can duplicate the performance

of a 600-Ib. conventional

Alnico V permanent magnet.

It was designed and produced by
The Arnold Engineering Co.,
Marengo, I, a subsidiary of
Allegheny Ludlum Steel Corp.

Advantages

The very large power needs of normal high field
magnets are duc mainly to the electrical resistance
of the coils. Thus, one of the main advantages of the
As the
superconducting magnet matertal exhibits zero resis-
tivity, it needs little power to operate.
power expended is that neceded to keep the magnet
at superconducting temperatures. Fields of over
100,000 have heen reported using only six auto bat-
teries as the source. Comparable fields created by
normal means needed about 2ZMw of power.

superconducting magnet becomes evident.

The only

This same lack of resistance means that with a low
power source, current can be started in a supercon-

® A REPRINT of this article is available from
ELECTRONIC INDUSTRIES Reader Service Department

Avco SC600 superconducting magnet is lifted from its —450°F
liquid helium bath after a test run. Coil is wound with nio-
bium-zirconium and multiple insulation. Coil ID is six inches.

$iu

superconducting magnet has changed this. Higher
fields are now available and the weight and power
needs are much less,

Almost every ficld of science could he affected. At
present the main areas of use are for R&D and to

provide the high-field uniformity that is important
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to high-gain, broad-bandwidth, high-frequency and
high-sensitivity maser operation.

In the laboratory it is expected that they will be
used for medical and biological research, magneto-
chemistry, particle accelerators, bubble chambers and
for the study of the magnetic properties of materials.

For space it is possible that these magnets will he
used in MHD power generation and propulsion. They
may also be used to shield space vehicles against
radiation.

On rocket engines, they may be used to direct the
hot, ionized gases for steering, to divert the gases
to prevent nozzle burnout and possibly to control
burning rate of the fuel.

Cryogenic motors, generators, frictionless bear-
ings, gyroscopes, switches and transformers may all
make use of the superconducting magnet.

The magnets are being studied for possible medi-
cal-surgical use. They may be used to withdraw a
particle from the eye or body via the same path it
entered. Removing these particles often does more
damage than when they entered. Normal magnets
available today are either too weak or too bulky to
maneuver.

Other potential uses are for thermonuclear fusion
containment, traveling wave tubes, IR detectors, en-
ergy storage and metal forming.

Potential uses are almost unlimited. Present ad-
vantages are those which will be realized as research
fallout.
improved materials, protective circuitry, and higher
fields.
breakthrough in superconducting magnets. One of
these could be provided by a 50,000 gauss magnet
with a 10 in. bore which Avco-Everett is building for
AEC. It is for a large bubble chamber. Another

Meanwhile, research continues to furnish

This year should provide more than one

project which bears watching is a large saddle-shaped
coil which Avco is making for use in a MHD power
generation program.

Thin Film Memories

An essential part of any digital computer is its
memory capability. Ferrite cores are one of the oldest
memory types still in use. Not only are they still in
use, but they are the mainstay of many computer
memory systems. This is due to their significant and
steady improvement over the years. But, it is felt
by many that magnetic thin films will soon be the
dominating computer memory system.

The use of magnetic thin films for memories has
been delayed by several factors. These are:

1. The inability to control fabrication parameters

(especially in large bit plane capacities).
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Magnetic strip from 0.5 to 14 mils thick is wound into a tor-
roid to form the heart of a Magnetics, Inc., tape wound core.
Cores are then loaded onto a conveyor belt for annealing at 1100 C.

2. An inadequate knowledge of the properties of
the films.
. Difficulties ir making connections to and inter-
connections between the film memory elements.
4, A low output signal.
5. In large units, the stack noise that is generated.
Magnetic thin film memories showed enough
promise, however, to warrant much effort being
spent to overcome these disadvantages. As a result,
several companies appear to have solved many or all
of the problems. A few companies have tested ex-
perimental memorics and have reporzed them more
than satisfactory. Several other companies have film
memories in production. At least two companies,
Burroughs and Univac, are using film memories in
computers.

The reason for this iuterest in magnetic itm mem-
ories is evident. They are capable of high speeds and
short access times—almost a must in the current
computer speed race. They are inexpensive to oper-
ate and test. They can be produced in volume and
fend themselves to high-density packaging. They can
be made, in thicknesses measured in Angstrom units,
by several methoCs—evaporation, supttering, vapor
deposition or electro-deposition. And, they can be

operated in either a destructive or nondestructive

readout mode.

Even superconductors are entering into thin film
memory designs, RCA last year announced an ex-
perimental thin-film superconductive all-electronic
memory which can store 16,384 bits of information
in an area only two inches square and 120 millionths
of an inch thick.

The unit consists of a glass plate which bears
several thin layers of tin, lead, and silicon oxide
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deposited by evaporation 1o create a sandwich. Be-
tween the oxide lavers (insulators) are two conduct-
g grids made of 128 hair-thin strips of lead, and
deposited at right angles to cach other to form a
fine wire sereen pattern. Beneath the grids and the
insulators is a thin film. Memory capacity is derer-
mined by the 10,384 intersections in the screen.

In additon to the thin Alm memory there is an-
other that deserves mention.

ACBEAN memory, made by Philco. operates in
100 nsee. and stores 30,000 bits of information in
1.024 words. Called the 10-megacyele BIAN mem-

oryv. 1t is now available for delivery. 1t is helieved

to be the fastest large memory available.

BIAN

memories are non-volatile storage, true non-destruc-

Features 1t has in common with other

tive read ont and low power consumption.
Semiconductors Replaced
There is a revival of interest in the “all magnetic™”

compuiter concept. A number of computer people

Memory arrays, composed of thousands of Biax ferrite mag-
netic elements which storc information, undergo quality checks
at Philco Corporation’'s Acronutronic Division plant in Santa
Ana, Calif. The tiny clements arc woven together to form
the arrays, which are later assembled into Biax memories,
the latest model of which operates at 100 nanoseconds.

feel that 1f it were not for the invention of the transis-
tor. all computers would now probably be magnetic.
An example of the all magnetic computer concept is
the Burroughs D210 computer which uses pre-
dominantly magnetic circuit methods.

The value of a magnetic computer is emphasized
by the space age. Magnetics are very resistant to
radiation. have a long life expectancy and allow a
reduction in the number of components needed 1o
build o computer. The radiation resistant feature
wonld eliminate the need for weighty shiclding in a
space vehicle.

Sperry Gyroscope Co. is working on a radiation-
tolerant computer for the USAF. It is to be iimmune
to neutron radiation as high as 10'7 o 10°" NVT
and temperature up to 900° . Sperry scientists have
discarded semiconductors in favor of magnetics. They
claim that magnetics can do what semiconductors can
do. and are much better on some counts.

Other Applications

Magnets and magnetic theory are being used for
Shielding,
weighing, hardness gaging. controlling weld pres-

an increasing number of applications.
sure, materials handling and  delaying signals are
just a few of the uses to which magnetic principles
have heen put.

Another interesting and comparatively recent use
of magnetics 1s that of metal forming. Magnetic
metalforming machines are being used to force hard-
10-work metals into complicated shapes. Most of the
practical uses of magnetic forming thus far have
been in the field of swagmg: but, magnetic forming
can also be used 1o coin, shear and form flat stock.

Obvious advantages are that this process will not
mar, scratch or damage work surface. These ma-
chines will operate through thermal or ¢lectric in-
sulating coatings. They generate a force equal to a
pressure wave of 50,000 psi. They are fast, are easily
antomated and need minimum maintenance. Work
1s done by discharging a capacitor through a coil
over a period of 10-20 usecs. producing fields with
flux densities of over 300,000 gauss.

Then there is the permanent magnet system which
The Westinghouse

can be turned “on’ and ‘“‘olf.”

“IFlux Transfer Principle” allows a permanent mag-
net’'s poles to he switched end-for-end. This in effect
turns the magnetism on and off. And 1t remembers
its direction of greatest magnetic pull indefinitely. It
needs no applied energy (o create a strong magnetic

field.
Magnetic Materials

Most magnetic alloys, although of the same basic
composition as vears ago. have heen improved. Gen-
(Continued on paye 37)
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SOLID STATE POWER OSCILLATOR
with 200-voltampere cutput

v Wide voltage and frequency ranges for testing equipment at other than power-line frequencies
y Isolates sensitive equipment from power-line transients
y Plenty of power for driving shake tables and acoustical transducers
¢ Useful for testing magnetic amplifiers, servo systems, transformers, and chokes
Provides low-distortion signal to non-linear loads
v Finds many uses as a general-purpose, audio-frequency power source

Type 1308-A Audio Oscillator and Power ouTpuT:200 voltamperes 50 cps to 1 ke. Beyond 1kc, see plot.
Amplifier ... $1150 in u.S.A. Voltage and Current Ranges
» Multiple ranges match a wide variety of loads. Be Gres ey 0aty RSN
0-5 0-5 0.5 0-1.6 0-0.5 amps, rms

o Output transformer designed to prevent satura-

tion when dc is passed through secondary. Output transformer will pass dc equal to rated ac.

Harmonic Distortion: 1% from 100 cps to 10 ke, 2% from 50
» Capacitor-tuned, Wien-bridge oscillator com- to 100 cps. _
bined with a low-distortion power amplifier pro- T8 (BRG0S0 el XD [V XL (S

i i : . AMPLIFIER:
vides true sine-wave outpuc. Input: 10 kilohms.
» Power amplifier can be used separately with Sensitivity: Approximately 2 volts needed for full output
X al si POWER REQUIREMENTS: 105 to 125 or 210 to 250 volts,
e 50-60 cpsQ7O to 500 watts (depending on load).

» All solid-state circuits. 6[ TYPICAL FREQUENCY RESPONSE
- - - | 4}—90-VOLT RANGE Ro=
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o

Ry |

» No power-factor limitations. 4g-y RanGe

« Output is continuously monitored by an overload e
sensing circuit that activates whenever safe limits ﬁ [ R s o
are exceeded. Reset switch restores circuit. 3 }
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Openings exist for permanent positions 20eps 100 fhe 0kc  20cps 50 ©0 200 500 ke 2 5 0 20

in Development and Sales Engineering.

if interested, write M. A. Nacey. GENERAL RADIOCOM PANY
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New Attenuator CAPABILITY
rom ALFRED
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T 1to 2 Gec,2 to 4 Ge, 4 to 8 Ge

First to Combme ALL FOUR Attenuator Features!

** LOW INSERTION LOSS

An insertion loss of only 5 db at the zero db setting permits the ALFRED
attenuator to be used where limited power is available.

* WIDE RANGE ATTENUATOR

Greater than 60 db continuously variable attenuation in L, S, and C bands.

* FLAT RESPONSE

Frequency sensitivity is less than =34 db at minimum attenuation with
external terminations having VSWR less than 1.1:1.

** EXPANDED DIAL SCALE

The 8" calibrated scale length, four times longer than is provided on other
coaxial attenuators, gives fine resolution. Accuracy of calibratlon at mid-
band is 0.2 db or =2%, whichever is greater.

ALMED BACTIONC)
AL ALIO. Calw ULa

In addition, good directivity allows the instrument to be used as a direc-
tional coupler with high decoupling action or as-a variable coupler for
mixer applications. Maximum power rating Is 100 watts.

SPECIFICATIONS

Model E101 E103 E105
Frequency Range Gc¢ 1to 2 2to 4 4t08
Insertion Loss (at 0 db setting) 5 db 5db 5db
Frequency Response (at 0 db setting) +3/s db +3/, db +3/s db
Frequency Response (at 60 db setting) +1v2 db +1v: db +2db
Calibration accuracy at center frequency +0.2 db or = 2%, whichever is greater
Impedance 500 | 50Q | 500
Connectors Type N female

Price $400 | $450 | $480

ALERED ELECTRONICS

3176 Porter Drive « Stanford Industrial Park - Palo Alto, California + Phone: (415) 326-6496
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erally, the basic ingredients are still iron, cobalt and
nickel, but they are mixed in different proportions.

Other materials such as silicon, vanadium and molvh-

denum are mixed with the basic materials 10 ob-
tain certain wanted magnetic or physical properties.

Much research is heing done in an attempt to ob-
tain better materials. .\ major area of study is that
of control. The ability to control materials during
manufacturing is still a problem. And all phases of
the melting aud refining operations must be strictly
controlled if high quality material is to be produced.

New processing methods are being developed and
more attention is being paid to the quality of the
raw materials selected. Through carciul attention to
quality and umformity, and improved manufactur-
ing methods, magnetic materials have attained new
highs i purity and thus in magnetic properties.

Impurities can now be controlled to parts in one
million. As a result, hvsteresis losses, which are con-
trolled mainly by controlling impurities, are lowered.
Lowering the amount of impurities present also
serves to increase permeahility. In short, perfornince
levels of the materials rise as the impurities are re-
moved and this is accomplished through improved
processing methods.

MAGNETIC RELAYS STAY ON PLATEAU

Electromagnetic relays for electronic applications
have been somewhat stabilized in the 100-million-
dollar-a-year range.

Total sales for 1961 and 1962 were about $97
million for each year. For 1963, such relays sold
for an estimated $100 million. They will probably
do the same for 1964.

Development of methods for orienting the grains
in soft magnetic materials has led to lower coercivity
and higher permeabilitv. This orientation can be done
by cold rolling and, later, annealing of the material.

The rare earths are receiving a great deal of at-
tention in a number of labs throughout the country,
but they are expensive and have low Curie tempera-
tures.

Some companies will make materials to order in-
stead of by selection. These companies now feel that
they are fitted to the task of developing an alloy to
meet a customer’s needs. Many of these companies
are now working very hard to get their lab work
mto production.

Many new uses are heing found for ferrites. Al-
though not as useful at low frequencies as ferromag-
netic materials, they are replacing them in many
high frequency applications. Big advantages ot fer-
rites are their low eddy-current and hysteresis losses
and for some uses, the fact that they can be made
to show a square hysteresis loop. Another growing
use of ferrites is in magnetic amplifiers where they

ELECTRONIC INDUSTRIES <« February 1964

Diamond-shaped umit above is a computer memory made by RCA.
Dwarfed by an aspirin, # can store up to 256 bits of infor-
mation permancntly, or of processing up to 10 million bits
per second. It is made of thin laminated sheets of ferrite.
In the foregrounc are typical sheets in an unfinished form.

are successfully competing with vacuum tubes.

The anti-ferromagnetics are also receiving much
attention as materials for use at very ligh fre-
quencies. Of parzicuiar interest is the part that spin
waves (oscillations of the precessing magnetic move-
ments in the material) plav in anti-ferromagrets.
How these waves are generated is studied.

The amount of research heing done in the mag-
netic materials area should result in the discovery
of many new and better magnetic materials and alloys.
The big preblems will be to make them economically

feasible, to get them into production and to have

them accepted by the users.
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Only Sigma relays have sapphire rollers
Result: Unequalled performance

Sapphire rollers to actuate relay con-
tact springs are exclusive with Sigma
Series 32 and 33 relays. For you, this
means better relay performance.
Here’s why:

Greater Sensitivity—These hard sap-
phire rollers can be shaped and pol-
ished with such precision that friction
virtually disappears. Result: Fast, posi-
tive reaction, even to a 50 mw signal.

Extra Ruggedness—Sapphire rollers
can withstand 30 g’s vibration to
5,000 cycles and shock of 100 g’s. Typ-

ical result: Sigma 32’s and 33’s went
to Venus with Mariner Il and pei-
formed flawlessly.

Superior Vibration Immunity—Sigma
sapphire roliers always bear on relay
contact springs at a point near the
contacts. Result: The spring's resonant
freqtrency is increased to a point well
beyond the rated fiequency range.

High Stability and Durability—V rtually
no wear and friction by-products with
sapohire rollers. Result: Assured long,
trouble-free performance.

Better Isolation—Sapphire has a high
dielectric strength. Result: Assured iso-
lation between motor and switch.

If superior relay performance is impor-
tant to you, send for Sigma Design
Bulletins on Series 32 and 33. Write to
Box No. 51,

Or call your Sigma Applications Engi-
neer. He will help you select the best
switching control for your particular
need-—-from more than 100,000 differ-
ent standard Sigma relays—both latch-
ing and non-latching, electromagnetic
and solid state.

SIGMA DIVISION €& SIGMA INSTRUMENTS INC

Assured Reliability With Advanced Design/Braintree 85, Mass.

AL

o
SOV

<

How do Relays Operate?

Yau might be surprised at what goes on in a sensitive
If you are interested
in a complete description of the step-by-step operating
sequence, we'd like to send you our new booklet on the

relay between input and outout.

subject. Write to Box 51A,
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A fresh approach to ultra-modern instrument de-
sign provides a “‘clean sweep’’ of the pointer over
the full scale.

You get instant readability easier and at greater
distances—plus more attractive designs to
integrate into your equipment.

Self-shielded, accurate, reliable D.C.
instruments have the exclusive Triplett
BAR-RING movements.

Whatever your panel instrument
requirement, lock to Triplett
for the right size and
style, the right
capability at the
right price.

SHIELDED BAR-
RING MOVEMENTS

ALNICO MAGNET IS
MOUNTED INSIDE SOFT
IRON RING; FULLY
SELF-SHIELDED

Nor affected by magnetic panels
or substantially by stray mag-
netic fields for D.C.
More Torque

: : DIE CAST ONE-PIECE
Lo Terminal Resistance
wer @ FRAME HOLDS IRON
e s PERES CORE IN EXACY ALIGNMENT
Exceedingly Rugged and
Accurate




ELECTRONIC
SNAPSHOTS

... the changing
STATE-OF-THE-ART
in the

electronic industries.

HOT BATH

Assembler checks printed circuit card

as it moves down conveyer

for a liquid solder bath.

The card passes over molten, flowing solder
which adheres to the component leads

on the bottom of the card.

Card is used in General Precision Inc.’s
LPG-21 computer produced in Burbank, Calif.

LT

TEST STAND FOR
SUPERCONDUCTING MAGNETS

Engineer checks test stand at Avco-Everett Research Laboratory, Everett, Mass. Stand is one of two used to test large diameter superconduct-
ing magnets. Both stands consist of a nested set of liquid-hclium and nitrogen dewars, with inside diameters of 14 and 24 inches respectively




MONITORING SYSTEM

Compact sensors of Executone-Gulton
Physio-logical Monitoring System

permit measurements to be made painlessly.
Blood pressure is measured

by a small harness on one finger

while a tiny sensor in the patient’s nestril
monitors respiration rate.

Transducers and instrumentation

for the system were developed

by Gulton Industries, Metuchen, N. .
Executone Inc., Long lIsland City, N. Y.,
installs and maintains the system.

\'
|d Radio History

SUB-ZERD

Data Acquisition Units

and Microwave Relay Units

in the Air Forge Flight Test Center

Data Acquisition and Transmissicn System
must withstand severe

environmental conditions.

Temperatures at remote mountainous sités
vary ahnually rrem —30°F to +130°F,
Systelt was designed and implemented

by Motorola Inc., Scottsdale, Ariz.,

under confract to the Air Foree,
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whAT's NEW

[ IN TRIMMERS?

(0

94-2-1-500
SPECTROL

INDUSTRIAL TRIMMERS...

THESE ARE NEW: Two new low cost high per-
formance models now available, both stocked by
Spectrol distributors for immediate off-the-shelf
delivery.

HERE'S ONE: Model 94 rectangular. Available
with insulated stranded leads, printed circuit pins,

or solder hooks. N
. m . ACTUAL SIZE

HERE’'S THE OTHER: Model 82 round. Pack-
aged in a TO-9 transistor type case (volume only
0.02 cu. in.). Standard terminal spacing for solid-
state circuit card use. Convenient single-turn
adjustment with high setting accuracy.

ACTUAL SIZE

CONCLUSION: Spectrol Model 94 low cost rec-
tangular trimmer with 3, watt power rating is best
in its class. Competitively priced, too. The Model
82 round trimmer, a Spectrol original, is the only
one in its class in both performance and price.

SPECIFICATIONS MODEL 82 MODEL 94

Standard Resistance Range . . 500 to 10K
+10%

% Watt at 50°C

500 to 10K
* 10%
Y Watt at 50°C

Standard Resistance Tolerance

Power Rating

Operating Temperature Range —65 to +105°C -65 to +105°C
22+5

Idler clutch
14Lx¥Hx%,D

Number of Turns 1
End Stops
Case Dimensions-inches . . . . Y Hx1Y Dia.
Unit Prices
$3.15.
$1.94

Call your nearest Spectrol distributor for imme-
diate off-the-shelf delivery at factory prices, or
write for complete specifications.

ELECTRONICS CORPORATION

1704 South Del Mar Avenue
San Gabriel, California

P. 0. Box 130
Brampton, Ontario

Adams Court
Plainview, L.1., New York
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REPORTING SYSTEM

Floodlights illuminate side of train
in a narrow vertical band—
the area being scanned—

in A, B. Dick Co.’s Vidcograph
Railroad Car Reporting System.
Trains traveling up to 35 mph
activate a camera-type scanner
(behind lights) that generates

a signal which is transmitted

through coaxial cable to

an electrostatic printer,

The printer contains a modified CRT
that images the entire train

on a roll of paper tape

giving a permanent pictorial record

of each car and its identification marks.

“SCRATCH PAD”

Burroughs Corp. cngincers examine
thin film “scratch pad” memory used in
D825 electronic modular data processor.

Computer was designed and developed
at Burroughs Laboratories, Paoli, Pa.

Modular design allows casy ecxpansion

of a basic system to include

up to 4 computers, 16 memories

and 10 control modules.

Thirty-four D825 systems have been ordered
by the Air Force for the back-up
interceptor control (BUIC) system.

‘IMPLANTATION’

Photograph illustrates a new method

of implanting chronic, multiple clectrodes

in the heads of smaller animals

such as this rat.

The clectrodes are implanted

in the animals’ brains

for various psychological tests.

Connections are made

to incxpensive strip connectors

made by the Amphenol Connector Div,, g
Amphenol-Borg Electronics, Corp. : : = i -
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KLEIN PL'ERS Speed up electronic wiring

When the crystal set was a seven-day wonder, Klein
long nose pliers were used to adjust the cat’s whisker.
Through the era of B and C battery sets, Klein kept
pace by providing pliers specially adapted for elec-
tronic wiring.

Today, more than 100 different styles and sizes of
Klein pliers are available to provide the exact tools
needed for any job. Klein engineers have developed a
special plier for wiring printed circuits; a high hardness

202-5C Oblique Cutting Plier with
narrow nose. Available with coil
spring. 5-, and 6-in. sizes.

301-5C Long Nose Plier.
Available in 5%-, 6- and
7-in, lengths. Coil spring.

44 Circle 37 on Inquiry Card

203-5C Long Nose Side Cutting
Plier. Available in 5%-, 64- and 7-
in. sizes. Supplied with coil spring.

204-6C Transverse End Cutting Pli-
er, 6-in. lorg. Supplied with coil
spring to hold jaws open.

s

D307-5}4C Slim Long Nose Plier for reaching isto confined spaces. Yele
low plastisol handies. Supplied with coil spring to hold jaws open.

D310-6C Slim Long Nose Plier. Handles are yellow plastisol covered,
Supplied with coil spring to keep jaws open.

e L JE TN e

INCORPORATED
7200 McCORMICK ROAD, CHICAGO 45, ILL.

plier for cutting nickel ribbon wire; a transverse end
cutting plier for cutting closely in confined spaces; ex-
tremely small pliers for wiring midget assemblies—and
many others.

Klein has also developed special pliers to do special
jobs requested by electronic manufacturers.

For better work done more quickly and at lower cost,
be sure the pliers you use are exactly suited to the job
. . . made by Klein, of course, *“Since 1857.”

{
{
|
7
y

D209-5C Lightweight, Pointed Nose,
Flush Cutting Plier. Supplied with
coil spring to hold jaws open.

314-8 8-in. Long Nose Plier,
Jaws have knurl.

See Your Distributor

Foreign Distributor: ITT Export
Corporation, New York

ELECTRONIC INDUSTRIES + February 1964




FOR D-SUBMINIATURE™
COAXIAL CONNECTORS

IVIARK I D"

Cinch’s Mark I series connectors have demonstrated
their dependability in a wide range of applications
where small size, light weight, and reliability are
essential.

They meet or exceed MIL-C-8384B for moisture
resistance, temperature cycling, vibration, shock,
corrosion resistance and high potential.

Mark 1 connectors are now available in twelve
combination layouts of #20 contacts with coaxial or
high voltage contacts. A choice of straight or right
angle solder terminations can be used on the coaxial
and high voltage contacts. The #20 contacts permit
straight solder terminations only.

In addition to the combination lavouts, basic
layouts of #20 size contacts only—in groups of 9,
15, 25, 37 or 50 contacts—are also available. For
immediate declivery on these standard connectors,
call your Cinch Industrial Distributor.

For detailed information on these and other Cinch
D-Subminiature connectors, contact your local Cinch
Representative or write us direct,

COMPONENTS ENGINEERED FOR SPECIFIC RELIABILITY REQUIREMENTS

RELY ON CINCH

CHOICE OF 4 TERMINATIONS

ACTUAL SIZE

*Manufactured by agreement with Cannon Electric Company
Sales limited to U. S, A.

CM-6403
Circle 38 on InquirynGord
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CINCH MANUFACTURING COMPANY

1026 Sou‘n Homen Avenue, Chicago 24 Illirols

Plants locdted in Chicdgo, llinols; Shelbyville, Indiana;
City of Intlustry, Callfornia; and St. Louls, Missouri.

A DIVISION OF UNITED-CARR FASTENER
CORPOFRATION, BOSTON, MASSACHUSETTS




Women in engineering, though fairly commonplace
in Europe and Asia, are still an oddity in Ameri-
can social lattice. By tradition, men have looked
on women as housekeepers and needle pushers. Now,
individual effort and societies are putting women
in their rightful places in modern industry,
from the assembly line to the executive suite.

TIHE ELECTRONICS RUSINESS 1s very much a “man’s
world.” but women are hecoming more important.
A few are already top executives. Many are engi-
neers; many work in offices; and an army of them
man the production lines. Behind the scenes, women
are also the (patient or impatient) wives of elec-
tronic engineers and executives who must switch
jobs with changing IFederal contracts and business
conditions.

In recent vears. two distinct groups are voicing
the needs and abilities of women to serve.

One group is the Society of Women LEngineers.
It was founded in Philadelphia in 1930 to overcome
“professional loneliness.” to make known the need
for women engineers. and to encourage yotng women
to consider an engineering career. SWIL's ranks
have grown to nearly 80 members in the U. S. Of
these. about 20% are electrical-clectronic engineers,
according 1o a survey made in 1960. Yet, the fewer
than 5,000 women among the nation’s 800.000 engi-

neers represent less than 0.3%.

INCREASING ROLE FOR
WOMEN IN ELECTRONIC
ENGINEERING

The other group of women is in the labor unions.
They

who work as solderers, assemblers, inspectors and in

represent several hundred thousand women
related jobs. These are the female hand-workers who
complement their sisters under the skin, the engineer

head-workers in electronic companies.
Women Are People

Most women in husiness want to be regarded as
people, not just women. From girlhood on, women
are aware that thev generally are brought up to
have a secondary place in a male world. This “‘male
myth” of natural superiority is being challenged
more openly by women who see a chance to assert
their equality in the laboratory and in the factorv—
as well as in the home, the office. and the shoyp.

“woman's ex-

One of the staunchest advocates of
citing potential in tomorrow’s world” is the French
author Simone de Beauvoir. Her book., “The Sec-
ond Sex.” opposes women heing treated like a racial
minority. She savs that women should associate
with men on equal levels, intellectually and profes-
sionally.

Madame de
Beauvoir in the United States is Miss Aileen Cava-

A professional counterpart of
nagh, national president of the Society of \Women
Engineers. Miss Cavanagh works for Bell Telephone
Laboratories on a project concerned with measur-
ing line-of-sight propagation characteristics of micro-
wave energy involving airborne transmitter and re-
ceiver.

Miss Cavanagh. as articulate as she is attractive,
answered our questions:

Exemplary women scientists and engineers must surely
include Elizabeth Zimmerman, research specialist

at Philco’s Advanced Technology Center in Blue Bell, Pa.
Her work has contributed to hf germanium devices,
negative resistance diodes, parametric amplifiers

and active elements used in microelectronic circuits.

e — =]
By SIDNEY FELDMAN

Associate Editor
ELECTRONIC INDUSTRIES




Ailecn Cavanagh, Bell
Telephone enginecr
and president of So-
ciety of Women En-
gineers: “Women
engincers work with
men engineers the
same way that men
work with men. It's
not a matter of sex,
but a matter of cn-
gincering. It's not a
male or female prob-
lem. It's a pcople
problem.”

While some women help to research, design

and production-plan new products, ethers are busy
putting current products together.

In some plants, especially in tubes and semizonductors,
women represent more than 50% cf total personnel.

u‘..!:;‘ﬁrq

There are nearly 400,000 women

in 6,100 US. electronic plants,

ranging from assemblers to technicians.

One of these is Elizabeth Kisselberg, at Western Electric’s
Oklahoma City plant, standing sur-ounded by crossbar switches.
She averages up to 24,000 perfect solder connections a day.

Q. How do women engineers work with men
engineers?

A. The same way that men engineers work with
men engineers. It’s not a matter of sex, but a matter
of engineering. It’s not a male prablem or a female
problem. It’s a people problem.

Q. Are there any particular people problems?

A. Some younger engineers have to learn they
really don't quite know it all. after all. And. women
engineers often need to learn how to handle them-
selves in a mixed group.

Q. Why do little girls want to become women
engineers?

A. Nobody ever told me that engineering wasn’t
wark for little girls. I majored in physics (.\\.B. De-
gree, 1951, Boston University. College of Liberal
Arts). I looked at the opportunities, and turned to
electronics.

Q. Do we need more male engineers or more
female engineers?




el Pt s

Dr. Beatrice A. Hicks and husband,

consulting engineer Rodney D. Chipp.

Dr. Hicks is President and Director

of Engineering of Newark Cortrols Co.
“The problem of so few women engineers
goes back to the schools;

girls and young women

are not being encouraged to

take advantage of science-engineering
educational opportunities.”

Most women in electronics

are semi-skilled assemblers,
machine operators, inspectors, and
testers. Seme are technicians.
Marjorie Gaddy, technician

at RCA’s West Palm Beach computer
center, examines a circuitry module
for the firm’s 301 line.

WOMEN ENGINEERS (Continued)

AL We need more good engineers. We need more
well trained engineers, given a broader education
in basics. .\s women engincers, we're more sensi-
tive and quickly aware of changes i industry. We
feel that a good education, grounded in basics, should
lelp isure future re-education of engineers, of either
sex, to adapt to changing needs for engineers.

Q. Can electronic companies depend upon long
service from women engineers?

A. A woman engineer may work for about 10
vears, marry and raise her family for about another
10 years. Then she may look for work again. We
feel she should be well-educated in electrical engi-
neering principles and modern physics, so that she
may be retrained to resume work if she wants to,
or has to, return to industry.

Q. How many women engineers.are married?

A. About hali the members of S\VI are mar-
ried. Yet. the other half must continue working be-
cause they are unmarried, divorced or widowed.
Thev have to keep on reminding the boss. " Look.
we’ve got to work. We just have no sugar daddy!”

Q. Do women eagineers tend to fall back upon
marriage as a way of engineering?

A. At times, some may marry out of frustration
because their full talents and intelligence may not
be put to use on the job. Siill others marry for love.

Q. The Russians say some 359, of their engi-
neers are women. Do you believe that women
engineers are appreciated more in Russia?

Jénie Lomax is an engineer on

random access communications projects
at Martin Company’s Orlando (Fla.) plant.
She is co-author of a paper

on system and propagation data analysis
to be presented at the

1964 IEEE Convention in New York.
Her MS in mathematics

is from Auburn University, 1961;

her BS is from Mississippi College

A Not quite. Apparently, the millions of World
War I casualties have caused the Russians te use
women workers more extensivelv. Some engineers
visiting Russia report that women engineers there
tend to do more general and less critical work (such
as in shoe factories). Male engineers get most ad-
vanced assignments. So there. too, apparently men
have a head start over women. We shouldn’t strive
to duplicate the Russian percentage of women en-
gineers, but should let our men and women enter
engineering as thev choose.

Q. Wkhat patterns of employment have you
found in the U. S.?

\. There's some geographical discrimination
against women engineers, mainly in New [ngland
where public utilities and engineering partnerships
are more conservative. Industries in the rest of the
Ifast, Northwest and South are much more recep-
tive to women engineers. So is the Midwest, though
wonien engineers here often earn less than male
colleagues. The Far West is most inviting to women
engineers who enjov good emplovment prospects
among defense atul aerospace companies.

Female Stronghold

A female stronghold is Hughes Aircraft Co., in
California, which employs nearly 100 women in sci-
ence and engineering. Florine Cain, inspired by an
aircraft demonstration at a World War [T Bond
Rally, Dhecame an engineer and helped design the
Lockheed X-7 ramjet test missile.
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Other exemplary women engmeers include Mrs.
Helen Neumann who did design and evaluation
work on the TM-76B Mace missile flight control
system at Martin Marietta Corp. Mrs. Sima Milu-
schewa was one of five Tiros weather satellite de-
sign engineers at RCA Astro-Electronics Division.
And, SWE’s former national president is Patricia
L. Brown, Information Services Supervisor at Texas
Instruments, Semiconductor/Components Division.

In recent years women have heen suggested to
help swell the ranks of engineers. Consensus is that
some 80,000 engineering graduates are needed yearly.
Only about 37,000 are being graduated each year.
However, fewer than 200 women enter the engi-
neering profession annually. Among military men who
recognize the need for greater numbers of engineers,
including women, is Major General Leighton L.
Davis, commander, U. S. Air Force Missile Test
Center, Patrick Air Force Base, Florida.

“Academically, there is no valid reason why a
woman cannot be as good an engineer as a man—
if we men are willing to accept it,” says Herbert W.
Hartley, president, Northrop Institute of Technology,
Inglewood, California. Practically, says Jack Lead-
better, president of Associated Aero Science Labora-
tories, “The average woman going in for engineering
is better than the average man.”

Search for Womanpower

To further locate the “latent womanpower now
only in token use,” the First International Conference
of Women Engineers and Scientists will be held this
June (1964) at the United Engineering Center in
New York. Conference Director, Dr. Beatrice A.
Hicks, is president and director of engineering,
Newark Controls Co. She says the problem of so
few women engineers goes back to the schools; girls
and young women are not being encouraged to take
advantage of science-engineering educational oppor-
tunities.

It’s noteworthy that many men now think in
terms of “women” whenever they consider computer
progranmmers. However, a woman engineer con-
fesses, “programming is a wonderful short-term start-
ing job. But women engineers shouldn’t be stuck
with it. After a while it can become desperately
boring work.”

Of more than 900,000 employees in electronics
companies in 1962, about 850,000 worked in manu-
facturing plants. More than 50,000 worked in re-
search, educational and administrative jobs. Between
40% to 45% of workers in electronics plants are
women, reports the Bureau of Labor Statistics. Many

ELECTRONIC INDUSTRIES + February 1964

a production line is manned by wives, mothers, sis-
ters and sweethearts. In some plants. especially those
making tubes and semiconductors, women represent
50% or more of total employees. Most women are
semi-skilled, chiefly as assemblers, machine opera-
tors or tenders, inspectors and testers, often working
on mass-produced items.

Of ahout 83,000 R.C.A. employees, as of October
1963, women represented about 19,000 hourly and
9,000 salary employees. Of some 140,000 Western
Electric employees in 1962, a little over 30% were
women. At a typical WE electronics plant, such as
the Kansas City Works (Missouri). more than 50%
of employees are women. At the WE Allentown
Works (Pennsylvania), slightly under 50% of em-
ployees are women.

Women Get Dull Line Jobs

Many personnel directors of electronics firms em-
ploy women to do precise, repetitive, often boring
jobs. In one case, engineer Aileen Cavanagh said,
“I had women doing fine head-stringing for com-
puter memory cores. Men just don’t have much
experience or interest stringing beads or doing em-
broidery.” Women generally do light assembly work.
Men mostly work on certain precision components,
power tubes, and assembling large gear.

The Federal Government has heen serving wom-
en’s interests. Congress established The Women’s
Bureau in the Labor Department in June 1920 and
voted the Fqual Pay Act in June 1963. This law,

Dorothy P. Vogel
{now Mrs. Morris)
worked her way up
to vice president of
Colvin  Laboratories,
Inc. Graduate of
Concordia College
and Pace Institute,
Mrs. Morris is now
with Victory Engin-
eering Corp. (ther-
mistors and varis-
tors). She is U.N.
representative of the
Society of Women
Engineers.

which goes into effect June 11, 1904, seeks “to pro-
hibit wage discrimination based on sex.” The T.abor
Department will interpret this law and determine
any violations. There may be certain qualifications
to permit ditferent pay systems for men and women

in the same plant. This remains to be seen. (Cont.)
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WOMEN ENGINEERS (Concluded)
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Yet, this law, seeking “simple justice for women,”
may discourage some personnel directors from hir-
ing women because of marital, emotional, psycho-
logical, or physiological reasons. Says one adminis-
trator, “1f 1 can choose between hiring a woman
who may or may not stay on the job, 1'd sooner
hire a man for the same wage. Women leave to marry
or raise families.

“Men must work till they're 65—and to support
women who marry and raise families. However, we’ll

still hire women to do monotonous light assembly or
inspection work which men can’t do too well.” The
Equal Pay Act should not affect tirms, such as
Western Electric, which pay according to job classi-
fication—not according to sex of worker.

Despite claims that women can fall back on the
“safety net of marriage,” of 24 million women
workers in March 1962: a) Some 13.5 million were
living with their husbands; h) About 5 million were
widowed, divorced or had husbands absent from
home; c) Almost 5.5 million were single. Of these
women, about 3.3 million were union members.

Women Staunch Union ‘Men’

In the electronic industries some women are mili-
tant union members. The first woman labor organizer
in the U. S. was a telephone operator, a member of
The International Brotherhood of Electrical Workers.
More recently, the United Electrical, Radio & Ma-
chine Workers of America Women's Committee rep-
resented women at eight Canadian General Electric
plants. And the International Association of Ma-
chinists is acquiring an increasing number of women
local and district lodge officers. Typical is Goldie
Perkins, ITAM Lodge 1626 president, who led the
union’s drive at Lockheed Electronics Co., l.os
Angeles.

One personnel director, a married man himself,
observes, “Women can be feminine—and tough, too.

Cosmonette Lt.
Valentina V. Tereshkova as the first woman astro-
naut, U. S, industry cites many women leaders.
Bureau of Census classified 1,021,000 women as
managers, officials and proprietors in 1960—more
than twice as many in this group as in 1940.

While the Russians may hail

MAGNETIC TAPE SALES RISING

Current sales of magnetic taoe have been esti-
mated from $50 million to $50 million. Total sales
gf ﬁape by 1965 may be around 125 to 135 million

oflars.

Some Are Top Executives

These include Mrs. Olive A. Beech, who heads
Beech Aircraft Corp., an aircraft maker and aero-
space subcontractor. She’s also a member of Defense
Secretary McNamara’s Defense Committee on Wom-
en in the Services.

Miss Dorothy P. Vogel worked her way up from
secretary to the president to vice president and gen-
eral manager of Colvin Laboratories, Inc., an elec-
tronics-avionics firm. Mary Alice Reed managed
finances at All States Distributing Co., an electronics
distributor of Dallas, Texas. Future female business
leaders now are training at the University of Cali-
fornia’s Los Angeles Extension executive develop-
ment program exclusively for women.

Finally, a word about the wives. Certain larger
electronic firms interview wives, as well as their en-
gineer or executive husbands. These firms often may
win their man by winning over his wife. Many a
wife bears the brunt of resettling the family in an-
other part of the country whenever her husband be-
comes a "‘white collar migrant worker.”

Sometime ago, AC Spark Plug, the Electronics
Div. of General Motors directed their advertising
to “The Mrs. Behind the Missile.”

PHOTOGRAPHY WITHOUT LENSES may be

a coming thing. A new optical system that produces
sharp, clear images without lenses has been demon-
strated by University of Michigan researchers. Light
sources are lasers or mercury arc lamps. The object
is illuminated and the optical device shoots a smudgy,
unintelligible negative. Light rays not only have in-
tensity, they also have individual phase. Regular photo
film is insensitive to light phase. A projector-like device
shines a coherent beam through the blurred negative.
Interaction between film and light causes light rays to
group into patterns similar to those taken by the lens-
less camera. Original rays were divergent. New rays
are convergent, they form an image on the screen or on
the print paper.

If they're satisfied on the job, you can't beat 'em.
But if they’re dissatisified, you can't hold 'em. They
lay it on the line when it comes to pay raises. And
they can get pretty worked up, go on strike and
picket energetically.”

Many thousands of workers in electronics plants
are in administrative and other office jobs. These
include purchasing, sales, personnel, advertising.

A REPRINT OF THIS ARTICLE CAN BE OBTAINED
by writing on company letterhead to
The Editor
ELECTRONIC INDUSTRIES
Chestnut & 56th Sts., Phila., Pa. 19139
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Tailor-made nerve systems for sale

Your cable assembly may have
to fit a 3-inch junction box, or stretch
out 2,000 feet on a launch pad.

Maybe you're faced with linking
40,000 volts for 88,000 hours inside a
radar system. Or how to keep a cable
assembly intact despite high altitudes
and contact with fuels and oils. We've
already solved these problems at
Amphenol. And more.

February 1964

Like the complex interstage
harness assemblies that are the back-
bone of Minuteman. Like shear-off
disconnect assemblies on interceptor
missiles. And cost-saving plug-in as-
semblies for communications systems.
Almost all of today's cable assem-
blies are tailor-made, speciaily engi-
neered, individually tested. What
makes one different from another?

Your Amphenol Sales Engineer
can show you with a 10-minute photo
presentation that may be extremely
useful if you have a cable assembly
or other wired product requirement.
Call your Amphenol Sales Engineer.
Or, if you prefer, write directly to:
Dick Hall, Vice President, Marketing,
Amphenol, 1830 South 54th Avenue,
Chicago 50, Illinois.

A DIVISION OF AMPHENOL-BORG ELECTRONICS CORPORATION

Circle 40 on Inquiry Card
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Thisiswhy. . . ......

Sylvania’s unique ““double H'' epitaxial structure is the key to the outstanding
performance summarized here. This large-area, low-capacitance design is
extremely efficient in current handling—hence the unusually flat beta, high
even in the higher-current region. Leakage currents are very low, and speed is
excellent, too. Tested in 2N11328 circuitry, the new Sylvania 2N3081 exhibits
typical T,, of 10 ns, T of 15 ns, compared to 2N11328 maximum limits of
45 ns and 35 ns. Extremely tight manufacturing controls, plus far advanced
epitaxial, planar and photolithographic techniques, are Sylvania strong points
that make this design—and performance—possible.

2N3081, 2N1132 family and 2N1131 family available

The prime unit described is Sylvania's 2N3081, a vastly superior core driver.
From Sylvania you can also obtain the 2N1132 and 2N1132A and 2N11328B,
plus the 2N1131 and 2N1131A. We can also make special units with higher
speeds or higher voltages. And you have a choice of packages: TO-51 co-planar,
and TO-5 with collector connected to case.

For complete information, see your Sylvania sales engineer or write to Semi-
conductor Division, Sylvania Electric Products Inc., Woburn, Mass.

SYLVANIA T0-51 % Reliable, Welded Closure ALSO IN
CO-PLANAR PACKAGE ' T0-5
* Kovar-Hard Glass Matched Seal Xﬂ

- @

% Only .060” High, .150” Dia.

u E i i
L % Various Lead Configurations



- High beta out to 500 mA

DC CURRENT GAIN vs COLLECTOR CURRENT AT Vg =-10 VOLTS, T=25°C
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14 V@500 mA

* Vg san -1.1V @150 mA
- Leakage less than 10 nA
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Meet the lightweight champ with heavyweight capability

CEC’s 5-124 DataGraph Portable Oscillograph

This mighty mite weighs in at only
40 lbs., stands a mere 798" high — yet
it can challenge a heavyweight in per-
formance.

The 5-124 is a direct print portable os-
cillograph of exceptional versatility and
reliability. It loads in just 10 seconds,
records data from d-c to 8000 cps on
18 channels using standard CEC Series
7-300 Galvanometers. Produces 7”-wide
records at speeds up to 50,000 ips by
the fast print-out process. A grid
line system and trace interruption are
standard features. And it comes with
five record speeds ('4,1.4,16,64) instantly
selected via pushbutton transmission.

Simplicity of design makes the 5-124
virtually maintenance-free. No record
magazine is required, eliminating spin-
dle or paper threading. All four modules
are readily exposed and accessible by
removing the single cover piece.

Optional features for even greater
versatility include: trace numbering; a
full-record-width electronic flash timing
system; heated galvo block; special
slow and higher record speeds; a record
take-up unit and slide rack mount.

Want more? You'll get it with the 5-124.
For complete information, call CEC or
write for Bulletin CEC 5124-X19.

Circle 42 on Inquiry Card

ot CEC

Data Recorders Division

CONSOLIDATED ELECTRODYNAMICS
A SUBSIDIARY OF BELL & HOWELL/PASADENA, CALIF. 5159
INTERNATIONAL SUBSIDIARIES: WOKING, SURREY, ENGLAND

AND FRANKFURT/MAIN, GERMANY
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GET HIGHER POWER OUTPUT
IN NEW EQUIPMENT DESIGNS

Now! Use and specify the RCA-6146B /8298A. This new
RCA Beam Power Tube at once brings more power in
new equipment designs and extended tube life in renewal
use. In existing 6146, 6146A and 8298 sockets, RCA-
6146B/8298A can give extended life while offering OEM
designers increased power capability.

A direct result of RCA’s power-tube research, the RCA-
6146B/8298A permits higher plate dissipation (35 watts
max. CW ICAS) for increased plate current. It also
offers all the advantages of improved performance and
mechanical stability that ornly RCA “Dark Heater” tech-

RCA introduced the 6146

RCA DESIGNED:
B Small, sturdy structure
B High efficiency
B High power sensitivity

RCA announced
VWY L improved-design 6146 A

RCA ADDED:
B “Dark Heater”
— B Controlled power cutput
at reduced heater voltage
B Controlled zero-bias plate current

URCA-6146B /82984
with even more improvements

® Higher plate dissipation and
plate current ratings

® Withstands heater overvoltage

® Higher temperature operation

@ Higher power cutput

GET EXTENDED LIFE WHEN
REPLACING 614€, 6146A or 8298

nology provides. At normal heater ratings, capabilities
are: 85 watts CW output (ICAS) at 60 Mc; 50 watts
CW output (ICAS) at 175 Me.

In fixed station use, 6.3 volts is the recommended value
for the tube’s “Dark Heater.” In mobiie service, the tube
operates efficiently over a range of heater voltages from
5 volts to 8 volts.

For further details on the RCA-6146B/8298A, consult
your RCA Representative. For a technical bulletin, write:
Commercial Engineering, Section B-50-Q, RCA Elec-
tronic Components and Devices, Harrison, N.J

AVAILABLE THROUGH YOUR AUTHORIZED RCA INDUSTRIAL TUBE DISTRIBUTOR

/_\\
*{@2)) The Most Trusted Name in Electronics
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New types of computer circuits,
semiconductor lasers, and cryogenics
are a few of the topics

¥ to be covered thl& year

o l-gere is a-brief summary

- of what you can expect
53..[ 'gtthe%Solxd State Circuits Conference
in Phila. on Feb. 19, 20.and 21.

i

RECENT ADVANCES IN SOLID-SIATE CIRCUITRY and

applications will be covered in 50 papers—contrib-
uted, tutorial, and invited—Dby over 80 scient:sts,
engineers, and educators at the 19604 International
Solid-State Circuits Conference in Philaclelphia.

In 38 contributed papers. speakers will cover sys-
tem realization and interconnection: microwave cir-

cuits: device characterization and analysis; linear

and digital integrated circuits; optical circuit tecli-

niques ; transducers and display devices; and mem-
Invited and tutorial reports will discuss
circuit reliability ; re-
and circuit noise.
papers will be presented during nine
Two sessions will be devoted to

tutorials, and one to invited.

ories.
all-magnetic digital circuits;
dundancy and adaptability;

Contributed
daytime sessions.

All daytime meetings will be held in the Irvine
Auditorium and the University Museum auditorium,
both of which are located on the campus of the Uni-
versity of Pennsylvania.

Preview of .
19 (’)_ll
SOLID-S L
LOHFFEENTE

ChCUITS

The formal openirg and some of the dzytime sessions will
be held in the Ilrvine Auditorium, Univ. of Pennsylvania

Informal Sessions
Ten topical subject areas have heen selected for
informal evening discussions which will be held

Wednesday and Thursday evenings. Feb. 19 and 26,
at the Sheraton Hotel in central Philadelphia.
Over 50 panelists, closen for the contributions

they have made to their field. will participate in these

discussions.  Discussions  will include microwave
solid-state techniques, threshold detection circuits,
radiation resistance and feld-effect transistor apph-
cations. Also on the agenda will be integrated digital
logic, adaptive and self-repairing circuits, minimum
power devices and circuits, optical modulators and
detectors, and multi-octave h-f power sources.

At these sessions evervone is encouraged to par-

ticipate i1 the discussions.

ELECTRONIC INDUSTRIES « February 1964




Formal Opening

This year’s keynote address will be delivered by
H. B. G. Casimir, Director of Research. Philips Re-
search Laboratories, Eindhoven, Netherlands, Prof.
Casimir’s topic, “Physical Phenomena and New De-
vices.” will survey discoveries made during academic
research that have not only led to new circuit and
device developments, hut stimulated further study in
university, industry, and government lahboratories.

Conference Digest

All registrants will receive—at no additional cost

a copy of the conference report hook. which fea-
tures condensations of every paper. including the
kevnote, tutorial, and invited talks. It is supple-
mented by over 300 diagrams and photographs.

Post-conference copies of the Digest will be avail-
able from the Untversity of Pennsylvania at $5.00
per copy.

Sponsors

The conference is sponsored by the I1-112 DProfes-
sional Technical Group on Circuit Theory, the TIZIEIE
Electronic  Circuits and Systems Committee. the
I2EELE Philadelphia Sections, and the University of
Pennsylvania.

Technical Program

Speed. reliahility. and microminiaturization reign
supreme at this year's ISSCC. Highlighting the pro-
graim will he papers on microwave, digital and inte-
grated circuits, design applications, memories and
lasers.

It is interesting to note the increased interest in
crvogenics. fnoa paper by T. C. Kwei of IBM, a
thi-nhn superconducting  transformer used as an
input device for ervogenic circuits will be described.
Other papers will be given on computer nemories
using crvogenic devices.

Radiation is a problem that must be reckoned with.
Iailures encountered by space vehicles due to radia-
tion affecting component parts have caused some
far-sighted compantes to produce radiation-proof com-
ponents. “The Destgn of Radiation Reststant Semt-
conductor Circuits” by D). Landis discusses the effects
Dur-

g this presentation. circuit-design examples will

of nuclear radiation on semiconductor devices.

be compared with similar non-radiation-resistant cir-
cuits.

“Circuit Design for Radiation Resistance” will be
the topic for a panel discussion that will be held at
the Sheraton Hotel, \Wednesday evening at 8:00 PM.

ELECTRONIC INDUSTRIES + February 1964

Microwave

The varactor cartridge. considered as a trans-
formation between the pn junction and the wave-
guide. will he the subject of a paper by J. G. Mc-
Callum of Northern Electric Co., Ltd. The cartridge
is to be used as an essential tuning element, rather
than a parasitic element.

“High-Power Solid-State Switching™ by J. F.
White of Microwave Assoc.. Inc., will discuss the
general theory and analysis of high-power micro-
wave switching. In the paper. theoretical predictions
will be compared with experimental results in a
S0kw switch and a 1.5mw duplexer.

Magnetic Circuits

Among the relatively new approaches to digital-
circuit design are all-magnetic circuits. There is a
general feeling that magnetics may replace semicon-
ductors in certain computer applications.

Magnetic circuits may replace semiconductors in
space-vehicle computers. .\ computer in space is
subjected to radiation as high as 10** NVT and tem-
peratures up to 900°1°. The problems of weight and
size prohibit the use of conventional shielding needed
for semiconductors.  Magnetics are said to offer
100,000 tunes more resistance to radiation and 1000
times the life expectancy of semiconductors. There
is also a 10 1o 1 reduction in the number of com-
ponents needed to build a system. Magnetic circutts
would require far less power than thetr semiconduc-
tor counterparts.

p—y

At the formal opening, plaques for last
year's outstanding papers will be given.

This vear, two tutorial papers will be given on all-
magnetic digital circuits. The first. “\ll-Magnetic
Digital-Circuit  [Fundamentals,” will be given by
EE

this paper several basic circuits will be described.

Newhall of Bell Telephone laboratories. In

Among the topics discussed will be energy gain, tlux
gain, MM gain, and energy and conversion efh-
ciency.

The second paper deals with circuit application
problems. In this paper, jointly given by T. Baker




SOLID-STATE CONFERENCE (Continued)
—_—————————————

and C. Dillon of Sylvania, primary design problems

and solutions will he discussed.
Microelectronic Circuits

Microelectronics and integral circuits and packages
continue to make lengthy strides. Currently available
are thin-ilm hybrid, integrated, and micromodule
circuits, plus discrete components and nwolecular elec-
tronics applied to these circuits.

For integrated circuits, some manufacturers have
found it more practical to use a greater number of
active components since they require less area in a
functional block. Thus integrated circuits may be
designed using more active components and less pas-
sive ones to achieve a given result.

An erample of how a passive element can be
replaced will be given in a paper entitled, “An Inte-
grated Charge-Control J-K Flip-Flop.” This paper
will show how a charge stored in transistors may
replace capacitors or other storage elements used in
an integrated-circuit binary.

A few of the problems encountered in high-speed
emitter-coupled logic are tight component tolerances
and inherent parasitic oscillations. In ‘“‘Integration
of Nanosecond Emitter-Coupled Logic.” T. E. Gilli-
gan and D. E. Roop of Burroughs will discuss how
simple design considerations result in loose compo-
nent tolerances, and how proper packaging and cir-
cuit designs can control inherent parasitic oscilla-
tions.

Integrated circuits are not restricted to digital uses.
This year four papers will be presented on linear
applications for integrated circuits. N\ paper of con-
siderable interest is “An Integrated A\nalog Switch.”
This paper describes how a feld-efiect transistor,

serving as the hasic switching clement, has been in-
tegrated along with associated driving circuitry to
form a monolithic multiplex switch. This is of in-
terest because relays have heen used in the past to
perform this function. Using transistors for analog
switches produces a circuit with low offset voltages,
high linearity, and switching times helow 1y.sec.

Lasers

Using lasers to transmit information is still in the
clementary stages. This is attributed partly to the
problem of modulation.

Modulation, which governs the laser’s information-
carrying capacity, needs intensive development before
the laser’s full potential as a communications medium
can be achieved. One of the most promising means of
modulating data is by use of the semiconductor laser.
This laser has shown a capability for short-range
data transmission. The development of the semi-
conductor laser, however, is hampered by a shortage
of materials that will lase continuously, thus allow-
ing easy modulation.

Junction lasers differ in many ways. A paper en-
titled, “A Review of PN Junction Lasers” will
discuss properties such as efficiency, wavelength
range and tunability, linewidth, mode stabilization
and power output.

Reliability

Reliability, both in systems and components, can-
not be overstressed. The demands of government
and industry for svstems that remain on the air with
a mininnun of down time have become more stringent.
In order to prove reliability, most manufacturers are
subjecting their components to exhaustive life tests.
In order to iiprove systems reliability, redundant
circuits are built into equipment.

Component reliability is stressed in “Reliable Sys-

(Continited on page 61)

At the informal ses-
sion, the audience
is invited to partici-
pate in the discus-
sion.

Irvine Auditorium is
located at 34th and
Spruce Streets.




Cramped Like The Fisherman’s Genie?

What's better about Benelex 100A?

e Self-extinguishing with superior arc resistance compared to
phenolic laminates

e Physical and electrical properties are constant and dependable

e Benelex 100A is eligible for use up to 105° C as sole support of
current-carrying electrical parts where the suitatility of the appli-
cation is determined by Underwriters' Laboratories, Inc.

e Approximately 50¢ per ib. in less than carload lots—much less
than phenolic laminates

e Lightweight—high density electrical laminate
e Absolutely grainless, without defects, uniform in hardness
e Machines with ordinary woodworking equipment

e Masoniie Fabricator Service delivers Benelex 100A components
made to order in any size, shape or quantity.

get more design freedom with new Benelex 100A

You’ll recall how the fisherman in the Arabian Nights unsealed
a bottle, allowing an emerging genie to expand mightily. Benelex
100A the new electrical laminate--does the sume for design
ideas. That’s because Benelex 100A offers a combination of
useful qualities suitable for an almost unlimited range of elec-
trical applications. High in dielectric strength, this versatile
Masonite cellulose and lignin laminate has the hardness, den-
sity and duranility to stand up under a wide variety of environ-
mental conditions, yet cuts and shapes like wood. Complete
technical information all yours for the asking.

T EREEEEREEEEERENEN NN I NI N N AN BN NI A I N

Masonite Corporation, Dept. Ei-2, Box 777, Chicago 90, Il
Please send me brochure on Benelex 100A

Name
o the electrical laminate Firr
i MIASONITE CORPORATION

Mcsonite and Benelex are registered trademarks of Masonite Corporction

Address

City
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(Continued from page 38)

tems for Reliable Components” by D. S. Peck of Bell
Telephone Laboratories. This paper points out that
even in the most flexible systems, reliability is even-
tually limited by the components used. Evidence will
be presented which shows that components can be
made sufficiently reliable to meet systems needs with-
out added circuit complexity.

“Use of Circuit Redundancy to Increase System
Reliability™ by [. J. Suran of GE will review the
reasons, as well as the proposed techniques, for
applying circuit redundancy to increase systems re-
liability. The impact of integrated electronics on the
use of circuit redundancy will be considered.

Noise

The extreme sensitivity of modern devices requires
meaningful evaluation and comparison of noise per-
formance. In a paper entitled. “Noise Factors and
Fallacies,” simple and concise up-to-date methods of
evaluation through proper application of noise tem-
perature will be given,

In another paper, “Noise—The More You Pay the
Less You Get,” the advances in low-noise techniques,
which have reduced receiver noise to almost negligi-
ble values, will be discussed.

Memories

In the quest for faster memories with reduced
physical size, many computer manufacturers are turn-
ing to cryogenics and thin films,

Electrical resistance in certain materials drops to
zero below characteristic critical temperatures near
OK. The materials are said to he superconducting
below these temperatures. By appropriately induc-
ing and suppressing supercurrents in elements of
these materials, magnetic flux may be trapped locally,

and binary storage devices thereby devised. This is

the cryotron—a superconductor. The cryotron is
nothing new in eclectronics. The uses for this super-
conducting device were pretty well limited because
of the helium liquefier refrigeration units need to
maintain the low operating temperature. These re-
frigeration units are ceasing to be a problem. The
cryogenic memory offers a highly desirable, funda-
mentally different but previously unfeasible method
of content addressing.

“A Cryotron Multi-Ievel TLogic and Memory Cir-
cuit” will be discussed in a paper given by M. L.
Cohen, et al. This paper will report on a cryotron
oscillator circuit and counter which drives an address
tree of an 8-word, non-destructive memory.

@® A REPRINT of this article is available from
ELECTRONIC INDUSTRIES Reader Service Department
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SOLID-STATE
CONFERENCE
(Concluded)

E. O. Johnson of
RCA is this year's
Conference  Chair-
man.

P. B. Myers of Mar-
tin Marietta is the
program chairman.

Another paper dealing with cryogenics will be
given by R. A. Gange of RCA. “The Ryiron
New Cryogenic Device” describes the rytron, which
is an electronically variable inductor that can be used
in digital applications or parametric amplifiers. The
principle of operation, effect of parameters on in-

a

ductive change, experimental results, and possible
logic functions will be described.

Thin magnetic films offer another solution to the
high-speed, small-size memory problem. One of the
greatest obstacles to thin-film memory development
adequate control of fabrication parameters, par-
ticularly in large-bit plane capacities—seems to have
been resolved. )

In thin-ilm memories, the film elements, which
are deposited on glass substrates, are switched he-
tween binary states by domain rotation, as opposed
to the domain wall motion mechanism of magnetic
cores. With film memories, driving and seunsing cir-
cuitry and all interlayer insulation can be made by
additional depositions, thus making memory geome-
try very simple.

A paper by A. M. Bates and . P. D’Ambra of
Burroughs will describe a thin-film memory with a
167-nsec. read/write cycle. The matrix-driver and
sense-amplifier circuit design for a 6mc, 128-word,
48-bit, linear-select, random-access memory will be
given.

ELECTRONIC INDUSTRIES -« February 1964




A REMARKABLE NEW RELAY

FROM POTTER & BRUMFIELD

Versatile P&B relay can be made to step,
count, sequence, home, switeh, read-out

...all with singular reliability

INHERENT RELIABILITY
DUE TO
RELAY’S INDIRECT ACTION

The GM is a reliable, low cost, impulse/sequencing
relay providing a choice of switching elements which

fo ¥

make it practical for an extremely
wide range of applications.

Contact action, except in the
case of auxiliary contacts, takes
place during the drop-out of the
. armature. The motive power is the
armature’s return spring, a con-

E /‘ stant force providing smooth,
: dependable results.

As drop-out ocecurs, a pawl engages a 10 or 12-step

ratchet, advancing it one position. This action turns

a shaft which results in contacts being opened or

closed and/or results in advancing the movable
contact arm of a printed circuit board switch.

PRINTED CIRCUIT BOARD CAN BE USED

FOR 10 OR 12-STEP SWITCHING

A uni-directional printed circuit board with either 10
or 12 stations can be attached to the basic GM struc-
ture. Contacts are rated to 250 milliamps. The mov-
able arm advances one position
each time the armature drops out.

A pulse of only 20 milliseconds
will effect switching.

If sufficient coil power is avail-
able, two sets of regular contact
arms and two sets of auxiliary
contacts may be used in conjunction with the prmted
circuit board.

)77
<A }\///

-y
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Regular cam-activated contacts as well as auxiliary
contacts are rated to 3 amperes, 115 volts ac, 60
cycles non-inductive. GM coils may be either ac or
dc powered.

LET US HELP YOU
WITH YOUR
SEQUENCE SWITCHING PROBLEMS

Almost daily we discover new design possibilities with
the GM Series. Perhaps this relay will prove to be a
reliable, inexpensive solution to your switching prob-
lems. Please call us, or get in touch with the P&B
representative in your area.

ENGINEERING DATA
GENERAL:

Description: Impulse/sequencing relays.
GM=2 Form C contacts. GM with aux-
iliary contacts=4 Form C contacts.

Expected Life: 500,000 mechanical opera-
tions.

Breakdown Voltage: 1000 volts rms
between all elements and ground.

Temperature Range: AC: —45'C to
+45 C (intermittent duty only). DC:
—45 C to +75°C.

Operate: AC: 78% or less of nominal volt-
age@ +25°C. DC: 75% or less of nominal

1 - |
voltage @ +25 C. — 181 "Ll ’T

CONTACTS: 203 MAX- -3
Arrangements: GM: Two Form C (ratchet ’ j

operated). GM with auxiliary contacts: — 1,375 MAx
Two Form C (auxiliary), and two Form | 453 |°45unx‘

C (ratchet operated). Special: Modifica-
L}f‘} ;:%Q&T

tion of GM with 10 or 12-position uni-
E CRETAPPED

directional printed circuit stepping switch.
MALr Puncn #§-32 NC

Ratings: GM: to 3 amps 115 volts AC 60
cycle (non-inductive). GM with auxiliary
contacts: to 3 amps 115 volts AC 60 cycle
(non-inductive). GM with 10 or 12-position
printed circuit stepping switch: 250 MA.

COILS:

Voltage: AC: to 230 volts, 60 cps. DC: to
110 volts.

Power: AC: 9 voltamps maximum. DC:
2.5 watts minimum, 4 watts maximum,

Duty: AC: 50% coil duty cycle—5 minutes
maximum on, 5 minutes minimum off,
DC: Continuous @ 4 watts at 25'C.

STANDARD P&B RELAYS ARE AVAILABLE AT LEADING ELECTRONIC PARTS DISTRIBUTORS

@ |POTTER =  BRUMFIELD

DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY

PRINCETON, INDIANA

IN CANADA: POTTER & BRUMFIELD, DIVISION OF AMF CANADA LIMITED, GUELPH, ONTARIO

ELECTRONIC INDUSTRIES +« February 1964
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THIS
is a Reed Switch!
Simple in design...easy,
economical to use...and a

highly reliable component, IF the quality is right. CLAREED®
by Clare has this quality built-in.

WHY s0? Because Clare cares about continuous quality-con-
trolled manufacturing methods. .. precision parts and assembly
...and accurate testing of every switch. We know that every
reed switch has to be just right...to be sure that CLAREED
relays and control modules measure up to the consistent-per-
formance standards you expect for your control job.

To see what we mean, look at our manufacturing story.
Actually, you can’t afford to overlook it. You'll see why
CLAREED relays and control modules are the standard of reed
relay reliability.

BUT, a good switch is only kalf the story! It takes proven
packaging techniques and application know-how to do the
right job for you. Clare has the engineering experience to meet
all your requirements.

It’s easy for you to include Clare reliability in your product
or system...specify CLAREED relays and control modules next
time...and every time.

Got a question? Need technical data? Ask us! C. P. Clare &
Co.,Group 2D9, 3101 Pratt Boulevard, Chicago, Illinois 60645.

ELECTRONIC INDUSTRIES
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EXACTING, controlled mass production begins with nickel-iron reeds of N

carefully-determined metallurgical characteristics. Blades are pre-straight- CONTINUOQUS in-process quality control
ened. Contact areas are flattened lo assure precise maling in the “‘closed” procedures ussure carefu! adherence lo stand-
position, then gold-plated (above) for consistent corlact resistance. ards. .. resulting in long switch life.

W

CLEAN parts assure CLAREED cleanliness. Ultra-sonic
cleaning remorves all contaminants from coniact surface.

PRECISION, automatic, clean-room assembly provides con-
sistent, same-characteristic CLAREED switches...every time.

AND this means you get

built-in reliability when you specify

CLAREED relays or control modules.

STANDARD qualily control sub-

jects switches lo slatistical physical

tests and 1009, electrical checks... CLARE

including hermetic seal checkout,

micro-visual inspection and ten auto- = relays and

matic electrical tests. control
components

ELECTRONIC INDUSTRIES - February 1964




Say “silicon high voltage
single-junction diffused power
rectifiers” fast ten times.

(or just say Bendix once.)

Most of your power rectifier requirements can be
filled with Bendix @ rectifiers. 17 MIL Spee. types and
70 commercial types are available in the JEDEC
DO-4 and DO-13 packages.

TYPE PRV 10
NUMBER v A
1N3919-1N3922 1000-2500 5
IN3924-1N3927 1000-2500 10
1N3929- IN3932 1000-2500 |
IN2240, IN2240A 800 5
IN2242, IN2242A 1000 5|
IN2260, IN2260A 800 10
IN2262, IN2262A 1000 10
IN3649-1N3650 800-1000 3
INI124-IN1128 200-600 3
INI124A, 26A. 28A* 200-600 |
IN1199-1N1206** 50-600 2|
INI341-1N1348 50-600 6
INI581-IN1587 50-600 3
INI612-IN1616+ 50-600 5
INIGI4R-IN1616Rt 5060 | 5 |
IN2491-1N2497 50-600 6
INI130-INI13] 1500 03

Peak reverse voltage ratings go up to 2500 V and
current ratings up to 12 amps. The forward drop is
extremely low for greater efficiency because of the
single-junction. Nevertheless, the rectifiers exhibit
high PRVs with sharp avalanche. Even better, not
one unit leaves our plant unless it passes a dynamic
sweep test so you can count on reliable operation in
your power supply, magnetic amplifier or DC
blocking circuit.

*Available to MIL-S-19500 /104 B(Navy)
**Available to MIL-E-1/1108(USAF)
+1N1614,15,16 available to MIL-S.19500 /162A(EL)
1tAvailable to MIL-S-19500 /162A(EL)

For more data on Bendix rectifiers contact your nearest Bendix sales office.

Bendix Semiconductor Division .. 7% e

HOLMDEL, NEW JERSEY

CORPORATION

Burbank, Calif.—(213) Victoria 9-3961; Chicaga—(312) 637-6929; Dallas—(214) 357-1972; Detrait—(313) JOrdan 6-1420; Halmdel, N. J.—(201)
747-5400; Minneapalis—(612) 824-7270; San Carlas, Calif.—(415) LYtell 3-7845; Syracuse, N. Y.—(315) 474-7531; Waltham, Mass.—(617) 899-
0770; Expart—Cable: “‘Bendixint,’ New York, N.Y. (212) 973-2121; Ottawa, Ontaria—(613) TAlbot 8-2711.
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SEMICONDUCTOR NETWORKS

SERIES 33 IS A HIGH-SPEED CATALOG LINE of digital
Solid-Circuits® semiconductor networks. It includes
6 integrated-circuit types: a J-K flip-flop, single- and
multiple-logic gates, and clock-driver or huffer. Some
of the operating characteristics for these units in-
clude:

Milliwatt
Dissipation
(at 3v)

N sec.
Propagation
Delay (tp)

CIRCUIT Fanout

J-K FF (SN 5300 45 10 27
NAND or NOR Gate
(SN 531) 25 Term. G 10
Term. Y 4

AND or OR Gate

(SN 532) 5
NAND or NOR Gate

(SN 533) 10
AND or OR Gate

(SN 534) 5
Clock Driver/Buffer

(SN 535 40 (10/gate)

All units operate at —55°C to +125°C.

The SN 330 features J-K design. which defines
all logic states and does not have an indeterminate
condition when “1” is applied to both inputs. The
flip-lop can be used as a single-phase shift register
or as a counter without additional components.

The AND/OR gate is the hasic unit of the serics.
Operation is similar to diode logic. but input diodes
are replaced with pup transistors and output diodes

THYRATRON REPLACEMENT

’ — R
; P R RIS £y

g LN es"‘
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are replaced with npn transistors. This produces a
higher de input impedance and lower dc output im-
pedance, making fanout possible from a non-invert-
ing AND/OR gate.
The NAND gate has a fan-in of 5 that may be
increased to 20 by supplementing with AND gates.
The SN 333 drives 40 logic loads or 16 clock-pulse
loads. Using dual-cates and inverters, with a com-
plete |-K FI7/shift register, it can oiten reduce the
units needed in a system. Texas Instruments Incor-
porated, P.O. Box 3012, Dallas, Tex.
The series uses the master-slice technique. A 65 x 150-mil

bar contains 28 npn and 10 pnp transistors, 5 capacitors
which total 115pf, and 26 resistors which total 70K<2.

AONEW s0LiD-sTATE UNIT has been developed to
replace certain thyratrons. The assemblies, which
replace the 2D21, 2050, and 6011, can be plugged
directly into the thyratron sockerts.
According to its manufacturer, General Electric
Co., Auburn, N. Y., reliability is its most important
feature. When properly fabricated and used. the units
will not wear out. The unit achicves a more efficient
and cooler operation with its lower voltage drop. It
has no filament; hence it requires no time dclay
before anode voltage is applied, and reduces heat

load. (More What's Necw on Page 07)

Solid-state units are replacements for gaseous thyratrons.
They are less sensitive to vibration than conventional units.




NEW!

CLARE

Type JDP Relay

Outstanding plug-in relay capabilities

at cost

well below
comparable
assemblies!

Part Numbers and Prices INCLUDE :
Clare Type J Relay - Special Mounting Socket

‘vllh h Clear Plastic Cover - Two Mounting Screws

The CLARE Type JDP Relay assembly provides for direct
plug-in mounting of the CLARE Type J Relay with the
contact springs and coil terminals serving as plug pins.
This complete assembly of relay, mounting socket and
clear plastic dust cover is available at much lower cost
than comparable relay assemblies. Part numbers and prices
include complete assembly at one low price.

And that’s not all. The Clare JDP Relay assembly pro-
vides a simple, economical plug-in relay with all the advan-
tages of the stable operation and adjustment, the con-
sistent performance and the optimum reliability which
have made the CLARE Type J Relay so widely accepted
as the ideal component for critical control applications.

Direct plug-in mounting eliminates costly internal wir-

ELECTRICAL AND MECHANICAL CHARACTERISTICS
OF CLARE TYPE J RELAYS

Coil Nominal

Contact
Contact A 8 Operate Release
Arrange- - Resist- Operatin N H
fents Ratings ance \Ioltagesg Time Time
Forms Low leve! Up to Up to 300 vdc Fast Fast
A, B, C,D,E to5amps, 21,000  Up to 220 vac, operate: release:
up to 24 500 watts ohms 50-60 cps Smsmir  5msmin
contact Deiayed Delayed
Springs max operate: release:
60 ms max 125 ms max
66 Circle 46 on Inquiry Card

ing, and makes possible cost savings with no sacrifice of
Type J Relay quality. There is space-saving, too. Overall
height of the JDP assembly when mounted is 209, less
than the height of relays with the conventional octal plug.

Type JDP assemblies are available in two sizes. A 28-pin
assembly for 24 contact springs and four coil terminals,
and a 16-pin assembly for 12 contact springs and four coil
terminals. Relay terminals are slotted so relays intended
for JDP assembly can also be wired directly into chassis.

All standard Type J Relay features are available in the
Type JDP assembly. These include: contact forms A, B,
C, D, and E; contacts for low level to 5 ampere switching;
double-wound coils; slow operate; slow release; and a-c
coil operation.

GET COMPLETE
INFORMATION
including prices, de-
tailed specifications, and
standard part numbers.
Circle Reader Service

CLARE

. w Relays and
El:ug\bglr be:;’Véy Ol’G:V;'te related control
.P.Clare 0., up components

2D5, 3101 Pratt Bivd.,
Chicago, lllinois 60645
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IWRATS NEW

REMOTE DATA SYSTEM

THE RANGE INSTRUMENTATION CAPABILITIES of the
Air Force Flight Test Center and the NASA Flight
Research Center at [idwards AL have been ex
tended by a remote data-acquisition and transmission
system designed and implemented by Motorola Inc.

The system allows several control centers at ld-
wards to receive, record. and display flight-test data
from test vehicles as they proceed over the tlight
range. The system also allows continuous two-way
U H I communication between Edwards and the flight
craft.

Two types of transportable units forn the basis
of the system. The first is a data-acquisition unit
(DAU), which is carried in a hehicopter drop-shelter.
The unit consists of four telemetry receivers, fouwn
UHF communications transceivers, intercoms. atd
provisions for digitized radar mputs. Tt also has sub-
carrier equipment to modulite the data onto the
nicrowave carrier, two-wav microwave receivers and
transmitters, and control cquipment for remote op
eration and monitoring.

The
(MRU), which is a repeater or relay between DA Us.

second unit 1s a  nucrowave-relay  unit
The unit contains the two-way frequency-diversity
microwave receivers, transmitters, and remote-con-
trol equipment. The unit i1s constructed in three sec
tions, any one of which can be transported in a 15 ton

truck.

The Microwave-Relay Units (MRU) are used as a repeaters or
relays between DAUs. The units may be easily carried on a truck.

,

it BN

Walk-in Craig huts housc the Data Acquisition Units (DAU).
Each site is equipped with 6- to 10-ft. parabola antennas.

UHF TRANSISTOR

Tue rtyre TA-2307 “OoVERLAY™
produces Sw. 300ar¢ with a 7dh gain. The heart of

UHE TraNsisTOR

this unmique transistor is a tiny checkerbouard struc-
It consists
of a mosaic made up of 156 individual nmicroscopic

wure, far smaller than the head of a pin.

h-f transistors. These units are integrated through
use of a new overlay structure and apphed on a sili-

Ccon water,

= - ~ = ~~

Reducing the emitter-capacitance improves the freq. responsc.

Applications of the transistor are expected in mili-

tary and sitellite transmitters, lightweight radar, and
microwave relay equipment for TV and telephone
communications. It was developed under the tech-
nical direction of the Army Electronics R&D Labora-
tories and RCA Llectronic Components and Devices
Division.




The past, present and future of lasers are
discussed here by the scientist who de-
veloped the first laser in 1960. Dr. Maiman dis-
cusses the various types of lasers, their prop-
erties, problems, and present and future uses.
He also comments on the liliely and unlikely
predictions which have been made for lasers.

ANNOUNCEMENT OF THE FIRST LASER, 315 years
ago. evoked a rash of predictions as to its potential
uses. Like many previous developments, the Laser
was more the outcome of scientific curiosity and
theory than of practical need. It represented. to a

6

large extent, “a solution seeking a prohlem,” and
countless problems were volunteered for its alleged
curative powers,

Since then, many “potentialities” have been shown
to be less practicable than they seemed at first, while
some other, more feasible possibilities have arisen
to take their place. l.asers, their past, present and
future are discussed in this "must”™ article.

More than a dozen uses have heen found for
which Lasers are now known to have—or at least
appear to have——distinct advantages over existing
devices or methods. These uses now represent the
Lasers’ greatest potential for near-term realization.

Even so, the Laser remains—although to a much
lesser extent—a solution seeking a problem, and

Fig. 1: Engincer tests new semiconductor laser immersed in
dewar filled with liquid nitrogen, which is needed for cool-
ing. Photo diode at right measures the laser’s light output.
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THE LASER FIELD . . .
WHERE WE STAND
TODAY.

R&D is thus continuing at a rapid pace. Today more
than 500 companies, universities and government
agencies are actively advancing Laser technology,
seeking and testing new uses and searching for new
Laser materials. In the aggregate, they are spending
an estimated $30 million annually on these efforts.
Among the well-known orgamzations in the field
are \Vestinghouse, RCA, Raytheon, Perkin-Elmer,

By Dr. THEODORE H. MAIMAN

President,

Korad Corporation,

A Subsidiary of Union Carbide Corp.
2520 Colorado Ave

Santa Monica, Calif

MIT’s Lincoln Labs., Lear-Siegler, IBM, Hughes
Aircraft, G.E.. Bell Laboratories and American Opti-
cal. This 1s a field, however, in which small com-
panies can successfully challenge the giants, and
major contributions have been made by a number
of these lesser known firms—among them, Techni-
cal Research Group, Spectra-Physics, Radiation-
Stanford. Maser Optics and Korad.

The manufacture and sale of Laser equipment has
been expanding rapidly during the past vear or more.
and several companies now have Lasers available
“off the shelf.” For the present, most sales are limited
to private, educational or government labs., but a
few lasers have recently been sold to industry for
experimentation in commercial use. Current prices
range from about $500 to around $45,000.

Laser Categories

The Laser field embraces three broad categories:
Optically Pumped Solid (and liquid) Lasers, Dis-
charge Excited Gas Lasers and Electron Injection
(Semiconductor) Lasers.

There are, to date, some 13 optically pumped
solid Laser materials. But, only 4 of these are con-
sidered the most useful, from a practical point of
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R e
Fig. 2: Korad ruby laser attains 500 Mw peak-power pulse
using oscllator-amplifier configuration. Puff of light at
right is ionization of air caused by intense concentration
view: ruby, neodymium-doped glass, neodymium-
doped calcium tungstate and dysprosium-doped cal-
cium fluoride.

Ruby — which emits in the deep red, 0.69
microns () —needs a high excitation energy, is gen-
erally usefui only for pulse applicatious and is highly
durable. At present, some of its potential usefulness
is limited by the fact that available material possesses
only fair optical quality.

Neodymium-doped glass (1.06 ) is the second
most used solid Laser material, despite its fragility.
It needs less excitation energy than ruby, but, like
ruby, is primarily useful for pulse applications. Large
pieces, with good optical quality, are readily avail-
able.

Both the neodymium-doped calcium tungstate
(1.06 ¢) and the dysprosium-doped calcium fluoride
(2.36 p.) need sufficiently low excitation energies to
be useful for CW applications. (A 100-watt light bulb,
for iustance, will pump the latter crystal.) Dyspro-
sium-calcium fluoride, however, needs cryogenic
cooling to liquid nitrogen temperatures or less. It is
further limited by a valence instability of the dyspro-
sium ion. Both crystals are somewhat fragile. Cur-
rent optical

quality of the neodymium-calcium

ELECTRONIC {NDUSTRIES + February 1964
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of laser beam after passing through lens on lab jack. Dark
box from which beam emanmates is amplifier unit. The K-1Q
taser head itself is in a box behind the amplifier unit.
tungstate is the poorest of all 4 materials. Presently
available dyvsprosium-calcium fluoride crystals possess
good optical quality, second ouly fo neodymium-
doped glass.

In ILaser uses needing optical receivers, overall
performiance of the system is, of course, determined
by the receiver seusitivity. Since photo-tubes gen-
erally ave mwre sensitive to short wavelengths in the
optical range than to loug wavelengths, ruby offers
the highest performauce of these 4 materials in such
uses. The hest detecter for its wavelength is about
50 times as sensitive as the best detector for the
neodymium wavelength. and the discrepancy is even
greater between ruby and the dysprosium-calctum
fluoride TLaser.

Ruby's clear-cut superiority in this area may. liow-
ever. give way to a new, recently announced solid
Laser material which radiates an even shorter wave-
length (0.59 ) tlan ruby: praseodymium-doped
lanthianum trifluoride.

Highest reported Laser pulse energy is 2000
joules, which was cbtained with neodymium-doped
glass. Ruby ranks second, with 1500 joules. Highest
reported peak pulse power is Korad’s 500-megawatt
giant-pulse ruby Laser. .\verage powers of the order
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LASER FIELD (Continued)
e —

of 1 w. reportedly have been obtained from both
neodymium-doped calcium tungstate and dysprosium-
doped calcium fluoride.

Due to the short wavelength of Laser radiation,
beam divergence in all Lasers is small—theoretically
of the order of 107 radians. Gas Lasers, in fact,
closely approach this value. Both the solid and the
electron injection Lasers, however, exhibit beam
angles as much as 2 orders of magnitude larger.
This is due to the poor optical quality of Laser ma-
terials, aggravated hy thermal problems.

All Lasers presently exhibit low efficiency. Least
efficient is the gas Laser, which nornully runs around
0.01%, e.g.. 5> mw of output requires 30 w. of mput.
The solid Lasers average slightly less than 1% but
have attained efficiencies as high as 4%. The elec-
tron injection Laser, on the other hand, already has
shown efficiencies as high as 23%. and it is expected
that this will be increased to 30%.

The gas Laser

announced about 6 mo. after ruby
—produces the most coherent heam. As was noted
before, its spatial coherence most closely approxi-
mates the theoretical divergence of 10~* radians. It
also measures up in terms of time coherence. For,
whereas the spectral width of gas Lasers is measured
in Kc, the spectral width of solid Lasers is measured
in ac and that of semiconductor Lasers, in cc. This
characteristic qualifies gas Lasers for particular use
in metrology and doppler radar.

Also, the gas Laser normally operates C\W (though
it can also be pulsed), and it is therefore good for
communications uses.

Gas Lasers also find use in optical instrumenta-
tion. They have even been used to facilitate measure-
ment of the optical quality of ruby crystals,

Fig. 3: Scientist uses a microscope and tweezers to aid in
putting together a semiconductor (GaAs) laser. Below his right
completed CaAs

hand, on the block, are several lasers.
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"A number of gases have been found to lase. Col-
lectively, they cover the widest wavelength span of
any of the Laser categories —from 0.3 to 28 p.
Helium-neon is by far the most often used gas be-
cause it is, to date, the only gas capable of emitting
visible Laser light and, therefore, is the most con-
venient.

The third category of Lasers—the electron injec-
tion, or semiconductor, Laser — was announced in
Nov.,, 1962. As its name implies, it uses electrical
current directly for excitation. As noted hefore, it is
mnch more efficient than the other two types. It is
also more compact. Semiconductor l.asers, in fact.
normally measure less than 1 mm?® and often are only
harely visible to the naked eye. This [.aser has the
added advantage of being capable of direct modula-
tion up to frequencies in the Gc range.

Gallium arsenide (which operates at 0.84 w) has
been the primary Laser material in this category. Re-
cently, however, Lincoln Labs lased indium arsenide,
which emits at 3.1 ., then lased allovs of indium
arsenide and gallium arsenide to reach several inter-
mediate wavelengths. Indium antimonide (3.2 w) has
even more recently heen found to lase. The next
step, it seems, would he to lase allovs of indium
arsenide and indium antimonide, to achieve operation
near the atmospheric window which peaks at about
4 .

So far, no other tyvpe of Laser provides this means

-or any other means—of attaining specific fre
quencies hy design,

Gallium arsenide Lasers normally are operated at
liquid nitrogen temperatures. and are capable of
being pulsed at high repetition rates (1,000 pps).
Moreover, they can readily be converted to CW op-
cration by using liquid hydrogen cooling.

The tiny size of the semiconductor [asers, their
case of modulation and their high efficiency singu-
larly qualify them for possible future use as inter-
connections in computer systems. They also appear
to be feasible for, among other uses, short-range
communications,

Near-Term Potentialities

Today. more than 324 years after the introduction
of the Laser, there are more than a dozen answers
to the question, “What, if anyvthing, is the Laser
good for 2" Some of these answers may still be some-
what tentative or qualified, hut they are hased upon
specifice experience rather than theory or spectla-
tion.

TRG, Hughes Aircraft and Korad. for example,
have begun selling ruby Lasers to industry for ex-
perimentation with certain types of welding. since
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LASER PROPERTIES

———— Highest Reported — — ————
Wavelength Average  Peak Pulse Energy
Span Power Power Per Pulse Efficiency
(Microns) (Watts) (Watts) (Joules) (%)
Optically Pumped 0.58-2.7 2 5x108 2x103 4.0
Gas Discharge 0.3 -28 10-2 100 10-4 0.1
Electron Injection 0.72-5.2 3 200 10-3 25

a pulsed beam, operating over a short distance, ap-
pears to have the greatest capacity for welding metals
in maccessible locations. One of its advantages is that
it does not need the vacuum environment necessary
for electron beam welding.

The quality of the Laser weld, the development
of the best welding methods and the economic feasi-
bility of Laser welding devices remain to be seen.
Their specifications, however, have been developed
and proven, and the product currently is available.

Also, the msec. pulsed beam of a ruby Laser is
umquely effective in the welding of detached retinas.
Maser Optics has sold several Lasers to medical in-
stitutions for further exploration in this use.

Ruby Lasers also appear to have potential as
replacements for the standard optical range finder.
They provide target range directly, in contrast to
the indirect measurement—through angle computa-
tions—of the optical range finder; with a total
weight of 25 Ibs., including battery pack. They are
compact and mobile, appear to he economically fea-
sihle and they perform a job which microwave radar

hecause of ground clutter problems — would he
unable to perform. The Army is now using one or
more Laser range finders in field trials, and RCA re-
portedly is developing several more for Army use.

[.aser uses in optical weather radar have also
been tested and now appear to represent another
near-future achievement. Laser light’s higher reflec-
tivity enables meteorologists to detect clouds and
turbulence which are more transparent to nicrowave
radar. Its high frequency (some 10.000 times that
of microwaves) provides increased doppler sensi-
tivity.

Cancer research has been periormed. on a limited
scale, by ruby Lasers, and some scientists seem opti-
mistic over its potential. But, no one is prepared to
predict or even hint, at this early stage. that l.asers
will be used to cure cancer in humans.

Semiconductor Lasers have shown  a capability
for short-range data transmission, and this potential
seems particularly appropriate to immense radio
trafhc areas, e.g., missile test ranges. Although this

@® A REPRINT of this article is available from
ELECTRONIC INDUSTRIES Reader Service Department
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Fig. 4: Korad Corpo-
ration’s K-1Q Giant
Pulse Laser normally
has a peak power of
50 Mw, but has been
used with an ampli-
fier to attain more
than 500 Mw. The
Laser head itself is
in the box on the
shelf; the large in-
strument contains
the capacitor and
other needed equip-
ment.

potential has not been proven under field-trial con-
ditions, the ease of modulation of semiconductor
[Lasers, and the resultant decrease of physical facili-
ties they would need appear to justify their use in
short-range, traffic-jammed communications systems.

None of these uses, however, has yet been proven
practicable; much trial and error remains s be un-
dergone before they are proven. The same 1is true
of the other, highly specialized uses: Raman and
chemical spectroscopy.
Schlieren photography, metrologv. and so forth.

emission high-speed and
There 1s a tendency, in some circles, to leap forward
with these evidences of so-far successful experiments
as proofs of practical use, but they cannot and should
not he so interpreted without much more testing.

Long-Range Applications

The tendency to appraise Lasers as the just
around-the-corner panacea for all our needs in such
fields as space and terrestrial conimunications, satel-
lite tracking, computer systems and nmicromachining
1s even more premature. Laser space communica-
tions. for example, are not criticallv necded until a
man can be sent millions of miles into space. and
until then, microwaves are probahly adequate.

Long-range terrestrial Laser communications seem
even further in the future, for thev must wait until
we have perfected some econonncally feasible form
of solid or hollow pipeline in which to carry the
Laser heam without effect from the weather.

We do know that Laser light can be used for very
long-range, pin-pointed illumination. although no
extensive experiments in thrs use have been veported.
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LASER FIELD (Continued)

As a means of providing light for high-altitude, night
reconnaissance photography, lLasers would be su-
perior to normal flashlamps because they could con-
centrate their illumination (from an altitude, for
example, of 90,000 ft.) on a ground area only a few
feet in diameter.

Micromachining with Tiasers—despite the highly
publicized experiments in the cutting of razor blades
and diamonds—does not appear to represent a near-
term use because we have not cven fully explored
its capabilities yet. Since this step is only the first
in the development of a practical Taser device, this
nse of Lasers appears to he much further than “just
around the corner.”

Problems and Goals

One of the most conspicuous problems in the Laser
fickd is that of impatience—impatience to report, or

’

anticipate, “breakthroughs” in Laser development, to
find new uses, to pass field trials and to produce
commercially feasible instruments. It is an im-
patience one finds hoth inside and outside the field,
and it is not an unreasonable sentiment in view of the
“miracle tool” plaudits that greeted the Laser’s birth.
(Tt sometimes also has a rather salutary effect.) We
believe that the Laser will, indeed, become a miracle
tool, but it is still less than 4 vears old and it needs
time to mature. Meanwhile, it has a number of seri-
ous growing pains to endure.

We are hampered, for instance, by the existing
limitation upon attainable frequencies and, therefore,
upon the Laser’s potential versatility. Probably the
most serious remaining gap in the spectrum is that
ranging from the ultraviolet to the orange (0.3 to

LASER USES
Lasers are now known to have—-or appear to have
—certain distinet advantages over existing devices
or tecliniques in the following applications: these
uses seem, therefore, to have the greatest potential,
at this time, for near-term achievement.

TYPE OF LASER

Range-Finding Solid

Welding (of metais) Solid

Plasma Diagnostics Solid or Gas
High-Speed Photography Solid

Raman Spectroscopy Solid

Schlieren Photography Solid

Chemical Emission Spectroscopy Solid

Retina Welding Solid

Short-Range Communications Gas or Semiconductor
Metrology Gas

Gas or Semiconductor
Solid

Solid or Gas

Solid or Semiconductor

Optical Instrumentation
Cancer Research

Optical Weather Radar
Narrow-Beam Illumination
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0.6 1):

the most sensitive.

this is the region to which photo-tubes are

We have, so far, achieved only 2 practical, though
less-than-perfect, entries to this part of the spectrum.
Nitrogen gas has lased at a number of frequencies
throughout this region, but nitrogen is only operable
in the pulsed mode (most other gases operate CW)
and it exhibits low efficiency. We also have passed
the powerful heam from giant-pulse Lasers through
suitable. non-linear crystals (e.g., potassium diliydro-
gen phosphate). to produce second harmonics. Co-
herent radiation at 0.35 g, for example, has been pro-
duced from ruby. This indirect method is hoth
inconvenient and inadequate as a solution to the
problem.

Modulation, which governs the laser's informa-
tion-carrying capacity, is still in the clementary
stages. and needs intensive development hefore the
Laser’s full potential as a communications medium
can be achieved. Interwoven with this problem is
the dearth of available materials which will lase con-
tinuously and which can, therefore, be easily modu-
lated. This deficiency is particularly significant among
the solid state l.asers.

Inereased efticiency also is an ever-present objec-
tive. The electron injection Laser—with its near-
future potential efficiency of 50%-—holds the greatest
promise, but its relative incoherence and need for
cryogenic cooling still represent serious problems.
Increased efficiency of the solid Lasers, as well as
reduced heam divergence, would result from im-
provement in the optical quality of solid Laser mate-
rials but, though much progress has been made in
this area, much more remains to be done. Increased

output power—as well as higher efficiencv—are the
major problems to be overcome with the gas Lasers.

We also are seeking a means of sweeping a Laser
beam very fast over an appreciable segment of arc
(20°, for example) ; this is particularly important if
we are to expedite Laser uses in computer systems
and surveillance. We are, however, a long way from
achieving this goal.

None of these problems seems any more insur-
mountable that those which beset earlier scientific
discoveries. Those earlier problems were not solved
in a matter of months or even of a few vears, and we
do not expect that long-range potentialities will be-
come short-range actualities in the Laser field, either.
We do believe that we will overcome the many prob-
lems that face us today; that we will develop Laser
uses which have not even been envisioned at this point
in our progress, and, that Lasers will, in the future,
be as fundamental to modern-day technology as
microwaves have become. Our goal is to reach that
time as quickly, and as reliably, as we can.

ELECTRONIC INDUSTRIES « February 1964




A NEW NON-COHERENT LIGHT ENERGY soURrCE has
heen developed. Called the linetron, it is a source
of radiation for the ultraviolet, visible and infrared
regions.

The tube is a low-pressure gas discharge tube im
mersed in a liquid of low viscosity. The liquid per
mits the tube to withstand very high internal pres-
sures without shattering. The Enetron can have an
energy conversion efticiency oi over 30%. comparing
favorably with the magnetron. It can be used for
radar or communications. Communications have heen
maintained while the beam was pointed in the diree-
tion of dircct sunlight.

While superficially, the lnetron system may ap-
pear to be just another form of a gascous discharge
tube. the external appearaunce is, in this case, deceiv-
ing. The cssential principles of operation result in
high power, pulsed energy from low average power
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A HIGH EFFICIENCY
LIGHT GENERATOR

The next step in radar and communications design
will be toward systems working

in the infrared, visible and ultraviolet ranges.
““Enetron’ is an unusual gas-discharge device
which produces high power, pulsed energy

from 2,000 to 20,000 Angstroms.

Efficiency is comparable to the magnetron.

input.  Operational features of the uetron include
an ability to produce are discharges which are con-
fined plasmas, capable of higher average power al-
sorption than previously thought obtainable. It pro-
duces precise pulses of energy whiclh, in a pulse train,
conform i hoth pulse width and peak power and
produce extended trains of pulses at precisely con-
trolled repetition rates from single discharge to more
than 10.000 crs.

The basic radiant energy generation tube is hacked
by a modulation and control circuit which 1s essential
to the proper working of the total system. The device
does not use the conventional trigger electrodes or
trigger circuits of standard gaseous discharge tubes.

Many of the techniques and formulas that apply to
radar are also applicable to the linetron. Units are
available now that cover 2,000 to 20,000 Angstroms.
These units have pulse repetition rates up to 1.000
crs. ulse widths are adjustable in steps of 1, 2 and
Jpsec. Other units can be bhuilt to suit the needs of
the user.

Conventional Communications

An TR transmitter can bhe built to provide 300°
of azimuthal coverage combined with any amount of
elevation coverage. I'ig. 2 presents one concept for a
combined transmitter and receiver. Through its
toroidal optics it covers J60° in azimuth and 40° in

clevation. An advantage is that it does not require

Fig. 1: An Enctron

is mounted in the reflector.
Liquid emersent acts

as a filter and

gives the tube the dark color.

By WILLIAM H. LONG

Manager,

Space Projects Laboratory,
Marshall Laboratories,
Torrance, Calif.
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Fig. 2:

The combined Enetron receiver
and transmitter antenna

is toroidal in shape.

The unit is about 12 in.

in diameter and 9 in. high.

IRDOME

ENETRON (Concluded)

precise alignment or tracking equipment to establish
communications. If the combined transmitter and
receiver are located anywhere within the field of
radiant energy, communication will be established.
Range tests indicate ranges of 100 vacuum range
miles with about 250 average watts input. If the
data is transmitted by FM of 10kc repetition rate
and a transmitter pulse width of lusec., direct voice
transmission is possible. The system functions in the
on-off mode, so that modulation using binary decimal
digit information or any other digital modulation can
easily be done.

Re-Entry Communications

A possible use is communications through the
plasma or ion sheet created by a space vehicle re-en-
tering the atmosphere. \While the electrically charged
gas particles constitute a veritable solid wall through
which conventional r-f energy cannot penetrate, they
have little effect at optical frequencies, particularly
if pulsed radiant energy is used. The ionized, high
temperature gases produce their own characteristic
radiation and absorption patterns, leaving transmis-
sion holes for “optical” energy to pass.

AUDIO
AUDIO

AMPLIFIER

CUTPUT

AUDIO
AMPLIFIER

PULSE
FORMER
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Space Radar

Because the device is very much like a magnetron
in its ability to generate high peak power, pulsed
energy from low average power input, it is suited for
space radar and guidance. In outer space, where
there is no atmospheric absorption, the propagation
characteristics are identical with microwave energy.
Therefore, all range formulas associated with magne-
tron energy hold true for this device.

A major advantage of this type of space radar
over the more conventional microwave radar lies in
the much smaller size of the antennas needed. The
transmitter designed for a particular role would be
no larger or heavier than a comparable microwave
transmitter. The real advantage of the Enetron sys-
tem is in the receiver. The usual radio frequency
components, such as klystrons, i-f strips, etc., are not
needed. The receiver consists of an energy detector
backed by one or two stages of signal amplification.
The detector converts the received energy directly

into electrical pulses.

The term Enetron is a registered trademark of Marshall l.abora-
tories.
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ENGINEER'S NOTEBOUIK

# 71 MEASURING PHASE STABILITY
OF ULTRASONIC DELAY LINES

DIRECT READING PHASE MEASUREMENTS up to 500
k¢ can be made with availahle phase meters. Absolute
accuracies of 1 to 3°, and better relative accuracies,
are obtainable. Outputs from these meters can be
used for recording phase as a function of time on
several types of direct indicating graphic recorders.

The quartz ultrasonic delay lines in question oper-
ate at a center frequency of 30 Mc. By using fre-
quency translation methods, phase changes at 30 mc,
due to changes in effective delay line length, can be
Jdirectly reproduced at 100 xc; thus allowing the use
of the low frequency instrumentation. Two fre-
yuencies, whose difference is the frequency at which
the phase measurement is to be made, are needed to
compare the input phase with the output phase of the
delay line signal. Therefore, 30 mc and 30.1 mc can
he chosen as the two frequencies.

ar
A
DELAY LINE
Ity > DELAY = T £, 4P+ PK+dP
/.49,
2" "2 l l
INPUT OUTPUT
MIXER MIXER
=tz 4 -f2,
¢b- ¢I—¢2 ¢a. ¢I*¢‘r,d¢_¢z

TO PHASEMETER
CHANNEL B

TO PHASEMETER
CHANNEL A

Fig. 1 shows a block diagram of the measure-
ment setup. Frequency f, is applied to the delay linc
and input mixer. The same frequency f; at the out-
put, shifted in phase in its passage through the delay
line, is applied to the output mixer. Delay line driver
and post amplifiers, not shown, may also be included
as part of the delay system to be measured. The sec-
ond frequency, f2, is applied to both mixers. The
amplitude of f, fed into each mixer is made much
smaller than f,. The mixers, which are simple h-f
diode-capacitor-resistor circuits, detect the envelopes
of the beat frequencies of the applied signals. The
simple linear phase relationships between the envel-
opes and input signals are given in Fig. 1. From this
it is seen that the phase meter measures:

ba — ¢ = ¢r + do ()
¢t is a constant phase change for a given input
frequency, fi, and delay line length, <; and is meas-
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ured to the nearest 360°. If we are interested in
measuring only phase stability, and hence small
changes of phase, we need consider only the incre-
ment dg which is given in radians by:

d¢ = 2nfids + 2mryldf 2)

From Eq. 1 is seen that ¢, — @, is not a func-
tion of either g; or g;* which can have an arbitrary
phase relationship with each other. It further follows
that @2 can change at a fairly rapid rate, implying a
continuous change or drift in frequency f,, and not
cause a change in g, — @.

However, since dg is a function of frequency f,,
and delay, 1, a change in either of them will change
the phase meter reading. Since dt** is what is to be
determined by this method, it is necessary to prevent
fi from changing an amount large enough to affect
that determination.

It is apparent that f; need not be truly stable, but
that f, should be stable enough so that it has minor
cffect on the evaluation of dt. The stability needed
of fi may be computed as follows:

df = m 3
T
where A is the desired ratio of the changes due to df
alone and to d+t alone in Eq. 2.
As an example, assume the following:

KN =107
i =3 X 10 cps
ro= 1073 sec.
dr = 1070 sec.
then . ; ,
g oo ot X x oL

103

This frequency stability of one part in 107 allows
d+ to be found to 10~? seconds with an assurance that
the error due to a frequency change will not exceed
10719 seconds. The corresponding measurable vari-
ations of phase will be close to 11° and 1.1° respec-
tively, the latter figure being of the order of the
stated absolute accuracy of the phase meter.

*A change in ¢, is propagated down the line with some delay

Hence, Eq. 1 is strictly true only for steady state conditions.

**The temperature coefficient of delay of a quartz line is largely a
function of the effect of temperature on its elastic moduli, rather
than on the linear dimensions of the material.

By MARTIN DAVIDSON

Engineer

Applied Physics Lab.
The John Hopkins Univ.
8621 Georgia Ave.
Silver Springs. Md,
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I'1112 ENDLESS VARIATION IN LELECTRONICS EQUIP-
MENT emphasizes the need for a more universal form,
one that does not require continual hardware re-
design,

A partial resolution is obtained by using plug-in,
printed wiring assemblies in a modular form. The
advantages in this approach have induced much of
the industry to accept this “packaging™ as standard
for computer, data handling, control, audio. and dec
uses. This article describes a design concept carried
to a conclusion.

* * E

As it is noted that these are all low-frequency
uses, it becomes clear that the Timitation to this
“packaging” is that as the frequency rises. interfer-
ence and  radiation  become  crippling  problems.
Therefore, the “endless variation™ is still pronounced
in equipment designed 10 operate above 5 Mc.

Reduction of r-f radiation requires a metal en-
closure. The “‘tightness” of the enclosure is fixed by
the frequencies which can cause malfunction. the
radiation field strength. and the sensitivity 1o inter-
ference of the equipment.

In 1962 a Philco program tackled the problem of
“modularizing”  high - performance receivers in a
manter comparable to the accepted plug-in modules
used for I-f equipment. A\ hasic rule was that the
solution should accommodate any number and kind
of modular printed wiring assemblies operating up
to 200 »Mc.

Interlocking Problems

The basic goal was to extend the modular design
into the i-f range and in a manner that would bring
relief to the problem of interference due to r-f radia-
tion. This broad goal could he achieved only by solu-
tion of many interlocking problems. of which the
following are tvpical:

a. R-F radiation must be prevented from leaking
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APPLYING
MODULAR DESIGN
TO RECEIVERS

While the modular packaging concept
is not new, its application to

ground receiver equipment is unique.
There were many items to be considered
and taken care of in the design.

through plastic commector blocks or unused connector
pinholes.

b. The enclosure must be an all-metal and radia-
tion leak-proofl enclosure.

¢. Provision must be made for quick access to test
and adjustment points, and in a manner that would
permit system monitoring during operation.

d. The design must be modular in every practical
sense and be compatible with existing 1-f modular
printed wiring assemblies.

¢. Mcans for temperature control must be pro-
vided on an optional “ior-use-when-necessarv’ hasis :
Cooling when excessive internal temperatures are
anticipated and “ovenizing” when temperature sensi-
tive components require constant temperature.

f. A\ constant ground plane must be provided for
the functional components and

g Low impedance grounding from module to
module must be provided.

. A flexible module thickness must he provided
to handle varving thicknesses of modules likely to be
encountered in i-f and 1-f equipment.

i. The use of space must be economic and hased
upon the true cost of a cubic foot of ground equip-
ment space.

j- Modules and enclosures must be consistent with
currently available components, vet provide for easy
transition to the use of future ground equipment
components.

By WARREN W. GONDER

Philco Corp.

Western Development Labs.
3825 Fabian Way

Palo Alto, Calif.
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Fig. 1: A partially assembled chassis
with mixed frequency modules
is typical of the module design.

< ¥

Fig. 2: A clear view of three i-f mod-
ules in place with the spring covers open.

a —

Fig. 3: The cxploded view of a module cnclosure shows the important hardware parts.

The basic goal has been achieved. The advan-
tages souglt at the start of the program are now
features of the design. All current receiver equip-
ment uses the design. The design has been desig-
nated as Philco Uniflex.

The design is based upon incorporating the “pack-
aging”’ needs of the “thinnest™ functional module nto
a small number of simple parts which can lie stacked
to provide a number of adjacent enclosures or cubi-
cles, cach of which handles any kind of module having
a hixed length and width. Module thickness can vary
in increments of 34 ., the most common thickness
in receiver equipment heing 114 1.

[Each modules 1s referred to
“basket—a carryover term fromi Data llandling

“stack” of as a
equipment. Three such baskets fit into a standard
831 in. chassis mud will acconmmodate 30 receiver
modules such as mixers. multipliers, phase detectors,
i-f ampliliers, discriminators, oscillators, etc. A\l the
coaxial and power connections are arranged for easy

access along the hottom face of the 3 baskets. Mod-
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ule covers make up the top face of the 3-basket chas-
sis to provide maximum accessibility to insert. re-
move, or probe a test point on any module. Instru-
mients and controls are mounted to the front panel,
and chassis-to-svstern connectors are located on the
back plate of the chassis.

Packaging Features

\n engineering madel of a typical receiver system
chassis 15 shown in Fiz. 1. The chassis cover is re-
moved to show the visible 1-f moduies and the en-
closed i-f modules. {7eatures include the ahlity to
mix the open I-f modules with the enclosed i-f mod
ules, and the ease with which front-panel controls
and meters can be mtegrated into a chassis.

A clearer view of 3i-f modules in place and spring
covers opened is shown in the i-f module portion of
a Freqnency Selector chassis in FFig. 2. The visible
i-f modules are a Balanced Mixer, an X2 Multiplier
and an N5 Multiplier. The spring covers are curved

to provide continuous metal-to-metal contact around
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MODULAR PACKAGING (Concluded)

the edges when closed to prevent r-f leakage. The
spring cover is a press-to-close, press-to-open snap
type. Cover opens and closes instantly.

Other features can be shown in the expanded and
detailed illustrations which follow. Fig. 3' shows
the hardware parts which combine to secure the fea-
tures and advantages sought at the start of the pro-
gram. All parts are our design except the connec-
tors. The module guide is the foundation piece of
the design. It is a lightweight die cast aluminum
part having most of the physical restraint features
needed. It not only provides a means of huilding
up an all-metallic enclosure for i-f modules, but it
also handles the 1-f modules. The 1-f module spacers
are selected from a table of options to provide the
densest practical spacing between modules.

The snap type of cover provides the quick access
needed to reduce maintenance time, while it pro-
vides r-f radiation tightness so essential to receivers.
Also, the cover carries the module identification
along with test and adjust point location markings.

R-F Leakage

The connector shield is a Philco part. It is in-
stalled into the connector by a special tool that the
outer conductor of the r-f connector pins are
grounded to the connector shell; all unused connec-
tor pinholes are blocked, and r-f leakage through the
plastic connector block is stopped. It is a simple
part photo-etched from beryllium-copper spring
stock and formed to make intimate contact with the
connector shell.

Characteristic of the detailed thought given to
eliminate r-f leakage effects is the use of a stainless

CLADDING THIS 8IDE TO
< o FORM R.F SHIELD ANC
.' GROUND PLANE

BLANK FRINTEO WIRING BOARD
PRINTED WiHING ON | AR £I0F

CONNECTOR MOUNTING BRACKET

‘COAX TERMINAL # oW
" IN AND OUY SIONALS
1

CONNECTOR

78

steel module separator that isolates and decouples ad-
jacent i-f modules. All parts were designed from a
product engineering point of view. Essential func-
tional needs were met while providing economyv of
production, durability, and pleasing appearance.

Fig. 4 shows an exploded view of the parts stand
ard to all i-f modules. An essential and unique fea-
ture is the dc power iuterference filter. It is mudde
to our design and provides a coaxial terminal to
introduce power across the grounding plane directly
into the filter, leaving no part of the circuit ex-
posed. Thus, eliminating conducted interference

Fig. 5 shows a 21.5 ac Discriminator assemibled.
ready to be plugged into a system. This i-f Module is
typical of the Uniflex Receiver Library of Modules
from which the techuical needs for a custom re-
ceiver can be met. Some of the numerous advantages
that accrue from such a Library are the following

a. Accumulation of reliability histories (from ac-
tual in-use conditions of operation)

h. Logistics simplification

c. Inherent low cost without compromising quality
of functional parts

d. Quick delivery capability

e. Versatility to accommodate growth of existing
svstemns

f. Ideal mantainability provisions.

It is possible to list many advantages for modular
design. The acceptance attests to its general recogni-
tion. The significant point is that the design provides
a good means of extending the use of comparable

modular design to at least 200 mc.
1. “Uniflex Modular Design _Applied to Ground Receiver Equip

ment,” WDL.TR-E330. Philco Corporation (Palo Alto, April 1963

@® A REPRINT of this article is available from
ELECTRONIC INDUSTRIES Reader Service Department

Fig. 4: The parts standard to all i-+ modules are indicated

Fig. 5: Both sides of a typical i-f module show parts layout

108ty o [T

PRINTED WIRING SIDE

COMPONENT SIDE
21.5MC DISCRIMINATOR
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STATE-OF-THE-ART

EEANURE

OPTICS TECHNOLOGY—
NEW ELECTRONIC DISCIPLINE

The optical spectrum is being absorbed

into the electromagnetic spectrum,

of which it is rightfully a part.

The advent of the laser and

the extended use of infrared and ultraviolet
has made optics an important area

for electronic engineers.

THE opTicaL specTrRUM includes infrared, visible
light, and ultraviolet wavelengths ranging from
about 1 mm (1000 microns) down to 0.001 micron
(10 Angstroms).!

In a poorly defined region near wavelengths of
1000 microns, the optical spectrum merges with
microwave. At an equally vague region around 10
Angstroms, where metal no longer reflects, the opti-
cal spectrum blends into the shorter wavelength
N-ray spectrum. In time, the optical spectrum may
lose its identity and be submerged with little trace in
the electromagnetic spectrum of which it is a part.

Optical technology, with historic roots in the de-
velopment of instrmments using mirrors, lenses, and
gratings to control visible light, has been invaded by
the techniques of the users of the microwave spec-
trum.? Conversely, optical technology, having spread
from its base in the visible light region to the infra-
red (IR) and ultraviolet (UV) regions, may yet
provide the microwave spectrum with a most versa-
tile generator depending on coherent light as its
primary source.?

Devices

Types of devices can Dbe divided somewhat ar-
hitrarily into the following categories: Optics (Ma-
Components), Detectors, Amplifiers,
Sources, Display Devices. and Modulators.

terials and

By JEROME KRAUS

ITT Federal Labs.
500 Washington Ave.
Nutley 10, N. J.
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”

The term “optics,” the name of the branch of
science dealing with light, also is used to describe
the materials and components, such as lenses, filters,
prisms, light pipes, gratings and mirrors, used to
reflect, refract, and diffract light in optical systems.
Lenses for visible light have developed slowly over
three centuries, with improvement depending mainly
on advances in controlling the glass-making process,
in modifying the content of the glass, and in finish-
ing and mounting the lens. Recent small-diameter
glass fihers (fiber optics) have given great flexibil-

Fig 1. One optic device is checking another. Roundness
of ball can be checked within 2 millionths of an inch.

.”n

ity to optical system design bv making possible con-
duction of quanta of light along a non-rectilinear
path* and amplification of light by laser action.® ¢

In the IR and UV regions, investigation of mate-
rials other than glass is continuing. In the very near
infrared (out to 1.2 micron) ordinary glass can be
used for most work. Beyond that wavelength, ordi-
nary glass becomes opaque to IR, and other mate-
rials, such as lead sulfide (to 3 microns) and fused
silica, have been applied. Materials that can trans-
mit IR out to 20 microns and more are available.
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OPTICS TECHNOLOGY (Continued)
s

New developments will likely extend this range to
100 microns or more. In the UV region, quartz has
optical transparency down to wavelengths of about
1850 A. Ordinary glass is transparent down to
3.000 A, and certain special glasses will transmit
down to 2200-2500 A. No known substance is opti-
cally transparent below 1000 A. Rescarch is under-
way to develop materials in the 1000-1850 A region.”
Multi-layer thin-film coatings are now widely used
to produce both narrow-band and band-pass filters.

The first optical detector was the human eye. Like
all detectors, it has a limited range of response, being
sensitive only to wavelengths in the narrow region
between about 3800 and 7500 A (0.38 to 0.75
micron). Detecting techniques were first developed
for visible light, whose chemical action on silver
chloride was discovered in the 18th century. In
1800. Herschel discovered infrared hy using a ther-
monicter to detect the energy beyond the end of a
visible prismatic spectrum.® A half-century ago, the
first photoelectric detectors were developed.? Lumi-
nescent phosphors, essential in cathode-ray tubes
(CRT) and TV pick-up tubes, also serve as de-
tectors.

Chemical action has formed the basis for the most
popular form of detection, photography. There is
great interest in IR and UV sgensitive films which
may be developed to produce visible light images.
Ultraviolet film, which can be developed by heat
rather than chemical processing, is receiving careful
thought.’® Tiner-grained film having greater reso-
lution is a continuing goal of the film research labs.

A REPRINT OF THIS ARTICLE CAN BE OBTAINED
by writing on company letterhead to
The Editor
ELECTRONIC INDUSTRIES
Chestnut & 56th Sts., Phila.,, Pa. 19139

In both thermal detectors and photodetectors, the
incident radiation changes the electrical properties.
In thermal detectors, however, radiation is absorbed
and causes heating, thereby causing an electrical
change (voltage change in thermocouples and re-
sistance change in bolometers). The photodetectors
cause changes in electrical properties without heating.
The image tube is usually photoemissive, that is,
incident light causes electrons to be emitted from a
cathode. Photoconductive materials, such as se-
lenium, decrease resistance in the presence of light.
Thallous sulfide and lead sulfide are photoconductive

in the IR region. Phosphors are very useful as UV
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detectors, as many are responsive to UV radiation
and emit visible light. Phosphors also emit in the
UV or IR region.l!

Among the light amplifiers, are the image intensi-
fiers and laser amplifiers. Image intensifiers nsually
depend on the liberation of free electrons from a
photocathode by impinging photons. The free elec-
trons are then accelerated and focused on a screen.
Multi-stage devices (photomultipliers) are common.
Laser amplifiers are potentially important although
only small optical carrier amplification has been done
by use of two travelling wave lasers in series. Much
work remains in light amplification.

The earliest practical electro-optical generator was
the filament lamp. Both the arc and the fluorescent
lamp were developed before 1900. Other lamps de-
pending on the principle of the electric discharge in
metal vapor also developed early.!? Used as detectors
of optical quanta, phosphors are also applied in a
great variety of generators, including crts and fluor-
escent lamps.!3

Some of the common sources are: Fluorescent
Lamp, Mercury Vapor Arc, Carbon Arc, Sodium
Vapor Lamp, Neon Tube, Xenon Tube, and Tungsten
TFilament Lamp.

Most of these operate in several portions of the
spectrum. Another group of generators, depending
mainly on heating, either electrical or gas, may le
used to produce IR as well as visible light.

A recent generator is the laser, depending on stimu-
lated emission of radiation from liquids, solids, or
gases. Because the radiation produced is coherent,
in distinction from other types of generators, the
techniques of microwave can be applied. The laser
can also concentrate energy in a beam of small diam-
eter, and is thus useful as a heat source.

Data presentation has been concentrated in the
visible light region because of the human eye’s limit.
As greater need arises for presentation to machines,
IR and UV may become more common. Photography
has been the traditional form of data presentation,
but luminescent (crT), glow
discharge displays on consoles have grown in the

incandescent, and

past two decades. Need for real-time projection dis-
plays have spurred work in rapid film processing.

Modulation may be done either by directly modu-
lating the optical carrier, or by modulating the elec-
trical power input to the optical generator.

Direct modulation of the optical carrier is one of
the key problems in developing lasers for communica-
tion uses. Acoustic, magnetic, or electric effects are
used i most of the proposed techniques. The Kerr
effect (clectro-optical) has long been used in such

ELECTRONIC INDUSTRIES <+ February 1964




devices as the Kerr Cell to provide very high speed
shutters.'

licoherent sources are commonly modulated by
pulsing the electrical input. Laser action at a gallium
arsemde pn junction permits modulating the light
output as a function of the electrical signal input to
the junction.!®

Equipments

Equipments use one or more of the devices—
optics, detectors, amplifiers, generators, display de-
vices, modulators—discussed above. I<quipments can

be grouped in the following categories: Communica-
tions, Detection and Identification, Navigation and
Guidance. Data Processing, and FEnergy Conversion.

Incoherent light from flares, signal fires. and signal
lamps have been used for centuries in connnunica-
tions systems.'S With the development of telephone,
telegraph, and radio, emphasis shifted away from
visible light to radio wave systems. Within the past
three decades voice-modulated IR carriers have heen
applied in military communications,' and the laser
has opened the entire optical range of frequencies.
Because of the eartl’s atmosphiere. ground-hased
svstems other than those using pipe or glass fibers
as hght conductors will experience severe attenua-
tion. although high power line-oi-sight or over-the-
horizon systems may be feasible. The narrow beams
in optical communications systems make them most
attractive in space systems. If good modulation
schemes can be developed, the great channel capacity
of the optical spectrum will be opened for communi-
cations.

Detection and Identification equipment categories
include : Radars, Passive Trackers, Cameras, Radi-
onieters, Countermeasures
Lquipiment, Other Physical-Chemical-Biological De-
tectors and Analyzers.

Television Equipment,

Both coherent and incoherent wave radars will be
used in space vehicle rendezvous, radar mapping, and
hattletield surveillance.

Optical trackers like telescopes, theodolites and
tracking cameras have been supplemented in recent
years by many vavieties of IR and UV trackers for
missile and other vehicle detection. New types of
detectors have evolved as a result of space work. IR
and UV trackers have been widely used in TCBM
detection hoth from the grouund and from satellites.
Military detection devices like the World War II
infrared Sniperscopel® and a large variety of optical
rangelinders, periscopes, etc., are standard equip-
ment.

The importance of photo-reconnaissance was re-
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Fig. 2: The “attitude sensor” is a small electronic mirroring
device that can correctly position huge orbiting satellites
on less power than that nceded for a miniature flashlight bulb.

emphasized durg the 1962 U.S-U.S.5R0 show
down in Cuba. It can be surmised that work is con
tinuing on higher resolution equipment.

In additian ta those used in trackers, radiometers
are in demand for a variety of space, industrial, and
military uses. These include sensing flames and heat.
detecting flaws in materials, and learning the vadia-
tion characteristics of celestial masses.

Television advances will he made in the IR and
UV range where vidicons are now available, and in
special systems designed around parameters ditfering
greatly from commercial TV. Space applications
will have dynamic growth. Industrial T\ should in-
crease steadily.

Other physical, Iiological, and chemical detectors
using optical techmiques take many forms aud include
spectromieters, spectrophotometers, ophthalmoscopes,
fluoroscopes.  Although many of these are used in
labs.. they will be found more and more in satellites
and space vehicles, and production facilities, ' 20 =!

Navigation wnd Guidance included are the follow-
ing equipments: Ilorizon Trackers, Docking and
Rendezvous Aids, Air Traffic Control Equipment,
Celestial Navigation liquipnmient, and Map-matching

Systems. (Continued on following paye)




OPTICS TECHNOLOGY (Concluded)

Horizon trackers depending on IR-sensing of
planetary positions are useful in space vehicles, in-
cluding the MIDAS early-warning satellite.22 The
market for these and closely associated attitude sens-
ing devices is a rapidly growing one. Docking and
rendezvous aids, now mostly in the study stage, will
develop as the lunar landing program progresses.

Celestial navigation equipment ranges from the
simple sextant used in marine navigation to the star
trackers using electronic image intensification de-
vices in space vehicles.

Map-matching guidance systems have not achieved
great popularity in the past, but may be useful in
second generation space-vehicle terminal guidance.
Air traffic control equipment uses radio frequencies,
but IR equipment is being considered for all-weather
runway surveillance and other special purposes.2?

Optical Data - Processing equipments include:
Image recorders and evaluators, Projection displays,
Console displays, Optical computers, and Optical
sub-systems for computers.

Image recording and evaluation equipment includes
film processing and photogrammetric equipment to
support photography. Projection displays have wide
commercial and military uses, but console displays
are mostly military, with a few industrial and com-
mercial uses (such as computer control consoles).

Optical sub-systems for computers, such as optical
readers and certain analog to digital converters, have
been widely used for several years. But, the period
of widespread use of optical techniques in computers
lies ahead. Optical frequencies provide potentially
greater bandwidth and higher information handling
rates than microwave frequencies and, therefore, will
be the basis for faster computers.2* The optical tran-
sistors reduces the transit time of signals over nor-
mal transistors. As more work is done on coherent
light generators, systems using glass fibers, both as
passive conductors and as laser amplifiers, may be
expected to develop.

Sustained interest in heating by radiation has
resulted in a great variety of heating devices depend-
ing upon electricity, fossil fuel, direct solar radiation,
and other energy sources.

The laser converts electrical to heat energy which
can be directed in a highly concentrated beam. As a
result, the laser will be used for welding, machining,
and surgery.?

Military uses of the laser as an energy converter

82

may include an anti-ICBM system, possibly using
solar pumping, to destroy missiles in space. Battle-
field uses are also probable.26

Conclusion

Optics is one of the most rapidly advancing fields
in the physical sciences, and any predictions of the
exact directions it will take in the next decade are
bound to be grossly inaccurate. Who could have
predicted the laser in 1950°?

Nevertheless, the lines along which optics tech-
nology will develop, assuming no great change in
the scientific foundation, are somewhat clearer. Much
of the development effort will go toward applying
the breakthrough in coherent light generation, the
heightened understanding of the relatively neglected
IR and UV portions of the spectrum and the higher
quality components now available to the familiar proh-
lems of communications, navigation and guidance,
detection and identification, data processing, and
energy conversion.
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MODULATOR CRYSTALS
FOR LASERS

An optical communications system based on the laser
would be highly directive and have wide bandwidth.

But a first requirement is a method of modulating the beam.
A promising approach lies in the use

of the Pockel’s effect, passing the light through a crystal

on which a varying electric field is applied.

WITH TIIE INVENTION OF THE LASER, the first re-
quirement for an optical communication system was
realized. Decause of its coherence, directionality,
large bandwidth, and many other advantages, the
laser makes such a system practical.

There are, however, two other minimum needs for
communication that have yet to he met for a general
optical system: (1) a method of modulating the
beam, and (2) a means of both detecting the heam
and extracting its information. This article dis-
cusses a suitable type of modulator.

* * *

To make effective use of the laser bandwidth, high
modulation frequencies must be used. For this rea-
son, modulation systems using mechanical shutters,
magnets, and acoustic velocities are discounted. The
most promising method for h-f modulation lies in the
use of the Pockels effect. There are two possible
modes of operation in the effect (FFig. 1)—the longi-
tudinal and transverse modes.

The longitudinal method involves the direction of
the beam of polarized light along the axis of a suita-
ble crystal while an electric field is applied in the
same direction. The field causes the indices of re-
fraction of the ordinary ray and the extraordinary
ray to vary with respect to each other. Because a
change in the index of refraction implies a change in
ray velocity, one of the rays is retarded with respect
to the other. Both rays enter the crystal in phase,
but, because of the relative retardation, are out of
phase when they leave the crystal. \When passed
through an analyzer, the two rays are resolved into
one ray whose amplitude is less than the amplitude
of the incident ray. The application of a modulated
voltage then provides an AN beam. Retardation T’
1s given by

‘ELECTRONIC INDUSTRIES « February 1964

where 7, is the index of refraction at zero field, ry is
the electro-optic modulus, ¥ is the applied voltage,
and A is the wavelength of the incident light.
If I, is the incident light intensity, then the modu-
lated intensity I is given by
I = I,sin? (I' — ¢)
where @ is the orientation angle of the polarizer.
The same discussion applies to the transverse mode
of operation, with the important exception that the
electric field is perpendicular to the direction of light
propagation. Phase retardation is then given by
I =2r/Anlrijvi/d
where 1/d is the aspect ratio (length/width). Be-
cause the voltage necessary to obtain a given retarda-
tion 1s decreased by this factor, it is advantageous to
select a material capable of transverse operation.
There are also other needs that must be satisfied.
including :
Transparency over the laser frequency range
(0.3 to 10 microns).
Large electro-optical modulus to obtain a low
halfwave retardation voltage.
Low dielectric constant and dielectric loss tan-
gent to minimize dielectric heating, and insensi-
tivity of all constants to temperature changes.

Crystals

Crystals used to date have been ADP and KPD
(ammonium and potassium dihydrogen phosphate).
These modulators operate only in the longitudinal
mode, have severe angular aperture problems, a nar-
row transmission region (0.5 to 1.4), a high dielec-

By LAURENCE A. MURRAY

Radio Corporation of America
Semiconductor and Materials Div.
Somerville, N. J.
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POLARIZER

LASER CRYSTALS (Continued)

Table 1
PROPERTY . CuCl ADP

Transmission Range (microns) 0.4 -20.5 0.4-1.3 0.4-1.3
Halfwave Retardation (kv)

Voltage 6 2 9.6 7.5
Dielectric Constant (E’/Eo) 12 0
Dielertric Loss Tangent  0.001 ('lt 5GC) 0.005 0.0075

KDP

y HI—F1
Ip 1a  PREAWP
., \Z,L AMP
| _SPEAKER
5%3 cucl TV SCREEN

Ip t3I[] I

WEECH_. Lt

} POLARIZER l_ ANALYZER
LIGHT STEP-UP TRANSFORMER,
EE%%IOOO:L 0-5Mc

SOURCE

TAPE RECORDER, TV CAMERA,

ETC., IVOLT OUTPUT

P
”

Fig. 2: Low - Fre-
quency Amplitude
Modulation of light
using CuCl.

ORIENTATION OF POLARIZER
AND ANALYZER

Fig. 3: Rc-entrant cavity for Light Modulation at Microwave
Frequencies. Microwave cavity has a 4 megacycle bandwidth.

MODULATED
_~7  LIGHT

—CuCl CRYSTAL

INCIDENT RF INPUT

LIGHT

POLARIZED
BEAM
UNMODULATED
BEAM

WINDOW

MODULATED
BEAM
DETECTOR

ANALYZER

MODULATOR
CRYSTAL

ELECTRODE

Fig. 1: Longitudinal (above) and
transverse (left) modes of operation
using the Pockels Effect

(amplitude, phase, and

frequency modulation may be atfected
by suitable orientation

of the polarizer and analyzer).

tric constant (20), and fair electro-optic coefticients
and loss tangents.

To select a crystal which produces a transverse
electro-optic effect, it is necessary to examine the
crystal sviimetry needs for the existence of such an
effect. Iirst. it 1s necessary that the crystal lack a
center of syimmetry.
would be no net dipole moment induced in the crystal

with the application of a field and therefore no index-

If such a center existed. there

of-refraction change in the first order. (The second-
Itfect is possible.) Thus, on
grounds. only 20 of the 32 basic crystal structures

order Kerr these
are usable.

The next need 1s that the crystal he isotropic in
the voltage-off condition (that is, rgy = r5s = rgz &
0) with all other moduli being zero. This feature
permits transverse operation without any natural bi-
refringence superimposed on the birefringence in-
duced by the field. A survey of the remaining 20
crystal svstens shows that materials having the [y
and T (43m and 23) structures can show a trans-
verse electro-optic effect. The T system rarely occurs
and contains mainly crystals opaque in the desired
transmission range.

Of the crystals having Ty symmetry, the most
promising are those having the 7T4® or zincblende
This structure is found in most compound
Crystals of ITI-V compounds fail

to meet at least two of the other needs (e.g.,

structure.
semiconductors.
trans-
mission in the visible and a large electro-optic effect),
as well as the further needs that they be nonconduct-
ing and partially ionic. Crystals with large energy
gaps (greater than 2Zev) are needed. Of the simple
compound semiconductors left, ZnS, ZnSe, CuCl,
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Cubr, Cul and Agl (and their solid solution mix-
tures) fall in the II-VI and I-VII classes. ZnS and
ZnSe fulfill all the above needs, but a method for
large crystal growth is not yet available. Agl is light
sensitive, and CuBr and Cul are difficult to prepare
in pure form. For these reasons, CuCl is the most
attractive crystal and was first developed.

Some of the characteristics of CuCl are:

Transmission: less than 1% absorption from
0.4 to 20.5 microns.

Electro-optic modulus: ry; = 18.7x108cm/
statvolt,

Halfwave retardation voltage: 6.2kv.

Dielectric constant: 8.

tan £ ~ 0.01 to 0.0004 (35 ac to 5 e range).

In each instance, cuprous chloride is superior to
existing Pockels modulators; but, the crystal has its
own inherent problem.

CuCl melts at 422°C and crystallizes in a hex-
agonal (wurtzite) phase, but at 407°C the structure
reversibly converts to the desired zinchlende form.*
In conversion the crystal is badly strained and, be-
cause the possible maximum annealing temperature
is only 400°C, stress-relief annealing is not effective.
Thus, the melt-grown methods suitable for large-
volume production (Czochralski, Bridgman. ectc.)
result in highly strained material, regardless of crys-
tal size. Experiments on vapor-phase depositions
helow 400°C and low-temperature solution growth
result in strain-free crystals, but the crystal size is
small.

Even though the crystals are strained. successful
experiments have been carried out because the electro-
optic effects still occur inefficiently on large-area
crystals. More efficient experiments have heen made
by using strain-free areas or strain-free regions cut
from large boules.

Light Modulation With CuCl

With these crystals, modulation of C\W incoherent
light at 1 Gc using a re-entrant microwave cavity hav-
ing a 4 yzc bandwidth (Fig. 3), and modulation of a
CW laser beam at 1 Kc were done. All crystals
tested have successfully modulated incoherent light
with signals taken from record players, tape record-
Because the
transverse mode is possible, voltage as low as 60v

ers, and the like, with good fidelity.

can be used on a crystal with a 10:1 aspect ratio and
10% modulation.

*The transition is not a peculiarity only of CuCl, but is inherent to
7ZnS, CuBr, etc. In the case of Cul, three separate phase transforma-
tions occur. Universality of occurrence suggests that crystals having
large electro-optic coefficients are prone to phase transitions. This fact
can be qualitatively understood because both effects use a lattice de-
formation; but, the mechanisms are different.

® A REPRINT of this article is available from
ELECTRONIC INDUSTRIES Reader Service Department
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11 one of the experiments mentioned, a 1 k¢ modu-
lation was impressed on a CW laser. Higher fre-
(uencies were not possible because the output fre-
quency of the laser used (CaF3:Dy?t) is 2.36p and
a detector having a frequency response much higher
than 1 kc is not available. This fact points out the
detector problem that still exists.

FERRITE DEVICES SALES RISING

Sales of ferrite devices for 1963 are estimated
at roughly $20 million. Applications are increasing,
so this market for 1964 may top $24 million.

Summary

Crystals possessing the zincblende structure (74?)
have great potential for use as modulators in laser
communication systems, and at least one type of
One such
crystal, CuCl, shows superior properties over the

crystal is available for exploratory use.

crystals in the KDP family.

At present, experiments with incoherent light and
laser beams have shown the system to be quite simple,
practical, and promising.
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BATTERY-POWERED X-RAY

A mobile X-ray machine that operates on auto-
mobile batteries has heen introduced by the Neleket
Div. of Laboratory FFor Electronics, Inc., Waltham.
Mass. The mobile unit, called the Independent M.
is powered by two 12v. batteries. It performs the
same fluoroscopic tasks as a stationary unit.

The 24vdc are fed to a special converter where
the current is modulated to h-f and fed to the high-
voltage transformer. By pulsing the voltage at a
given rate, the waveform is almost smooth and ap-
proaches constant potential, thereby giving a gain
in film quality. Thus the film-darkening effect at a
given setting is increased, while the radiation ex-
posure to the patient is decreased.

The Independent M has a voltage range of up to
100kv. It has been used without battery recharging
for up to 1,500 radiographic exposures. Recharging
the batteries is accomplished by plugging the unit
into any 15a wall outlet. The mobility of the 600 1Ib.
system and its self-contained power source mukes it
uleal for emergency use.
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1963 FEATURE ARTICLES in ELECTRONIC INDUSTRIES

January 1963

A New Digital Telemetering System
A Transistor Amplifier with AGC
Coaxial Magnetrons A New Class of Tubes
Designer's Guide To: Lamp selection;
Indicator Lights; tHuminated Switches
For X-Y Plotting . . . Saturable Reactor Sweep Supply
High-Speed Digital Communication Networks
Packaged Microelectronic Circuits
The Role of R&D in Future Profits
Transient Response of Ceramic Filters

February 1963

Automatic Frequency Selection Circuitty
A Variable Frequency Muitivibrator
Constructing Broadband R-F Switches
Designing Adaptive Digital Networks
Gallium Arsenide: What is its Status?
Improving Semiconductor Reliability
Self-Verification-Needs and Methods

March 1963

All-Magnetic Content Addressed Memory

An Engineer's Guide to Job Hunting

A Simple Electronic Analog Multipiier
Characteristics of Unipolar Field-Effect Transistors
Designing Wide Pulse-Width Moduiators

New Flip-Flop Design improves Efficiency
QOceanography & Anti-Submarine Warfare
Synthesis of an Active Chebyshev Filter

The Node Method of Circuit Analysis

April 1963

A Look at Modern Diplexers
Circuit Realizability Criteria
Connectors—and Terminations
Disarmament:

What Would it Mean to the Electronic Industry?
Function Generation with Active Nontinear Elements
Integrated Circuit Design Techniques
Low Volume Manufacturing in Underdeveloped Countries
Management Overhaul Key to Ampex Recovery
Silicone Dielectrics Improve Connectors
Thermistors for Temperature Stabilization

of Transistor Circuits

May 1963

A Logical Approach to Logic Circuits

Antennas Have Built-in Circuits

A Simple Vacuum Tube Mini-Ohmmeter
Designing with Optoelectronic Camponents
Look Before You Leap—With R&D By-Products
Now That the Wall Street Waitz is Over—What?
Simple, Economical Laser Demodulation
Transistor AC Regulator for X-Ray Tube Current
What the Engineer Should Know About PERT

June 1963

A Look at Coded Disks and Enceders

Ceramics: A New Dimension in Circuitry

Chemicals in the Eiectronic Industry

Controlling Stress Increases Reliability

Data Processing System Advances

Electronic Measurement Standards

Heat Shrinkable Polymers Reduce insulation Problems
Industrial Tubes Today

Microelectronics: In Search of the Ideal Circuit
Microwave Tubes: After Three Decades

National Security and its Technological Requirements
New Designs in Panel Meters

New Developments in Antennas

New Standards for Rotary Switches

Operational Systems . . . A Current Computer Trend
Photoconductive Devices in Control Circuits

Plastic Dielectrics in Capacitors

Predictions for the Future of the Electronic industry
Progress in Telemetering and Pulsing Devices
Progress in the Relay Field

Refractory Metals in Electronic Components
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Reliability Trends in Space Electronics
Resistors: Then and Now i
Testing Without Direct Electrical Connections
The Future of Integrated Circuits

The Future of Semiconductor Devices

The Outlook for Adhesives in Electronics
The Outlook for Thermoelectric Devices
The Search for New Semiconductor Materials
The Status of Microelectronics

Trends in Process Control Computers
Trends in Semiconductor Research
Tubes—Today and Tomorrow

Where Ultrasonic Transducers are Today

July 1963

An Evaluation of Environmental Testing

An tmproved Insulation for Space Use

Designing Active Tuned Filters .

Encapsulating to Military Speculations

Improving the Accuracy of R-F Voltage Measurements
industry Opens up New Areas of U.S.

Job Seekers’ Motivations: Recognition, Challenge, etc.

Project Apollo’'s Command and Control
Random-Motion Testing of Electronic Components
Resistors for Precise Temperature Measurements

August 1963

Choosing a Voltage Reference

Diode Resistance to Nuclear Radiation

“Helping Employees Pays Off”’

High-Reliability Computers Using Duplex Redundancy
Selecting an AC Power Source

Storage to Picoseconds

September 1963

A Digital Wire Guidance System : .
A Speedy Method of Computing Dielectric Properties
Deciding About Programmed instruction =
Improvements Increase Ceramic Capacitor Reliability
Improving Rate Tables for Gyro Testing
Mathematica! Models for Engineers

On the Properties of Negative Immitance
Smoothing-Predicting Sampled Data

U.S. Needs Electronic Capability for Space

October 1963

A Communications System for ““Apollo™
Automatic Tracking Antenna Systems

Building Reliability into Space Instruments
Electronics Growth Brings Trouble for Labor
Improved Checkout for IR Detectors
Obtaining High and Ultrahigh Vacuum

Survey of Vacuum Technology

Technical Writing: Superstition and Fact
Time Decoding for Satellite Tracking Systems
Well Regulated Battery-Solar Cell Charging

November 1963

A Survey of High Power Microwave Fiiters

Control System Compensation

Generating Ultrasonics at Microwave Frequencies
How to . . . Calculate Hard Tube Modulator Fali Time
Microwave Diodes—A Progress Report
Microwaves—A Market in Transition

New Developments in Laser Weapons

New Developments In Luneberg Lens Antennas

New Shift in Purchasing to Affect Industry

Who is the ‘Unemployable’ Engineer?

December 1963

Becoming a Professional Engineer

How to Specify Magnetostrictive Fiiters
Introduction to the Synchro Transolver

Marketing Industrial Control Computers

New Techniques in R-F Room Construction
Reducing Ripple in Regutated Supplies

Sensing & Control of Tape Slack Level

Technical Translations by Computer

The Artificial Neurons . . . For Machines That Learn
The Hybrid Computer . . . End of an Argument
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INBUSIHRIES

Porcelain Capacitor

Data on a porcelain frit capacitor with
a temp, coefhicient of 0, =25ppm/°C is
available. The VY—O capacitor has ax
ial-radial lead configuration for use where
board space is critical. Conforms to Mil-
C-11272. Rated at 300 and 500vdc. Oper-
ating temp. range —55°C to 125°C. Ca-
pacitance from 10-1000pf. Standard tol-
erances 5 and 109%. Ideal for use in tuned
circuits, i-f, delay lines, filters and h-f
applications. Vitramon, Inc., P. O. Box
544, Bridgeport, Conn.

Circle 148 on Inquiry Card

Microminiature Transistors

Data is available on a line of low -cost,
microminiature alloy transistors. The
BCZ13 and BCZ14 are silicon pnp alloy
types; the OC 58, 59 and 60 are ger-
manium pnp alloy. All units are in the
TO-19 case. The OC 58 and OC 39 are
for small-signal applications. Betas are
respectively 55 and 80. The OC 60 is
for large-signal and power output stages.
Rated at 40mw, 7v, and 10ma. The
BCZ13 and BCZ14 have Betas of 25 and
55. Max. ratings are 20v., 10ma and
85mw. The collector-base leakage cur-
rent is 10na, and the saturation voltage
is 0.25v. Amperex Electronic Corp., Semi-
conductor and Receiving Tube Div..
Hicksville, L. I., N. Y,

Circle 149 on Inquiry Card

Transformer Catalog

A complete line of constant-voltage
transformers is listed and described in
this short-form catalog. It lists all specs.
and list prices for the sinewave output
types, as well as the normal-harmonic
output, filament, plate-filament, and ad-
justable types. Transformers are listed
in ratings from 15va to 10kva. Sola
Electric Co., div. of Basic Products Corp.,
1717 Busse Rd., Elk Grove Village., 111

Circle 150 on Inquiry Card

Transistor Uses

This 31-page booklet presents char
acteristics and applications for a series
of silicon-planar transistors. The booklet
is in 6 parts. Part 1 gives device char-
acteristics and distributions, covering
such topics as collector-base and emitter-
base leakage current distributions, hreak-
down voltage, diode-capacitance vs. re-
verse-voltage capacitance, leakage-current
distribution, and other important char-
acteristics. Part 2 covers differential am
plifiers; part 3 describes h-f characteris
tics. Part 4 discusses noise characteris-
tics and supplements the data with char
acteristic curves. Part 5 describes a 4
terminal regenerative switch; part 6 per
tains to low-level switching. This booklet
contains schematics, characteristic curves,
and equations. It should be a great aid to
design engineers. Sperry Semiconductor
Div., So. Norwalk, Conn.

Circle 151 on Inquiry Card
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‘.. . STATE-OF-THE-ART information on Components and Equipment.”

Facilities Brochure

A new 10-page brochure outlining the
facilities and capabilities of semi-condue
tor imstrumentation is now available. The
brochure discusses the measurement tech-
niques developed in designing a complete
line of off-the-shelf test and measurement
equipment for semiconductor uses, These
include both single-parameter and multi-
parameter test units, high-speed Go/No
Go testers, plus optional systems, such as
automatic feeders, sorting, oven testing
and data logging. Fairchild Scemiconduc-
tor Instrumentation, 844 Charleston Rd..
Palo Alto, Calif.

Circle 152 on Inquiry Card

Power Transistors

Data is available on a tamily of minia
ture base (1T0-37) power transistors
with max. continuous collector  current
ratings of Sa. Type numbers 2N3212,
13, 14, and 15 are medium power, Nu
Base, pup, germanium devices. They are
used for rapid switching of high-voltage.
high-current loads. Vg, ratings range
from 30 to 8., Vega from 40 to 100v
Deleo  Radio, div. of  General Motors
Corp., Kokomo. Ind.

Circle 153 on Inquiry Card

Digital Clock Techniques

Bulletin 1002 describes control modules
used as the basic circuitry for digital
clocks. The digital clocks can be built
with any munber of digits from 2 to 7
with a choice of different positions for
the decimal point. Low rate counting is
performed by Clareed flip-flop modules.
ITigh rate counting is done by mercury-
wetted contact flip-flops, Included in the
bulletin is a timing-mode option selection
chart and a diagram illustrating a typical
digital-clock application. C. P, Clare &
Co.. 3101 Pratt Blvd., Chicago, 111,

Circle 154 on Inquiry Card

Micro Capacitors

Bulletin NPJ-128 gives complete tech
nical specs. for Type P95ZN capacitors.
Data includes capacitance ratings avail
able for 200, 400 and 600vde units, Typi-
cal temp. characteristics curves are also
provided. Units use a new internal con
struction process to achieve small size
\erovox Corp.,. New Dedford, Mass

Circle 155 on Inquiry Card

Magnetic Material

Bulletin 363\ desceribes Alnico VI
which offers a coercive foree of 1600 QOer-
steds and an energy product of 5.00 mil-
lion (max.). Suited to periodic focusing
of TWTs. It provides a low-temp. coef-
ticient that helps  overcome operating
temp. problems encountered in TWT de-
sign. fndiana General Corp., Magnet Div..
Valparaiso, Ind.

Circle 156 on Inquiry Card
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Vidicons

The WX-4914 and 4915 are highly
sensitive vidicon tubes. They allow low-
level imaging in vidicon-like devices. The
WM-4914 is an all-magnetic vidicon; the
WX-4915 uses  electrostatic focus and
deflection. The tubes can be scanned at
normal T\’ rates or at frame durations
of up to 2 min. They have a threshold
resolution of 200 lines at 107* ft.-candles
target illumination; a center resolution
of 500 TV lines; and a corner resolutiot
of 350 TV lines. More data available
from Westinghouse Electronic Tube Div
Elmira, N. Y.

Circle 157 on Inquiry Card

Power Surge Protection

Model 6916 Crowbar protects exotic
load devices from increases in power
supply output.  When voltage level i~
exceeded, an SCR shorts the power supply
within Susec. and blows a dc fuse. Thix
model can protect any output from 1
to Oy, with a voltage margin of 1-4v
Max. output current rating of supply be
ing protected is 10a. Additional data fron
Harrison laboratories, div. of Hewlett
Packard. 45 Industrial Rd.,, Berkelex
Heights, N. J.

Circle 158 on Inquiry Card

Terminals

Data is available on terminals that cor
respond in function and performance tc
all the feedthru and stud terminals speci
fied in_ Mil-T-55155. The publication
cross-references  each military  termina
style and the corresponding Cambion ter
minal. It gives manufacturing and testing
standards, Cambridge Thermionic Corp
445 Concord Ave., Cambridge, Mass

Circle 159 on Inquiry Card

Output Amplifier

Power outputs to +30v.; rise and fall
times of 13nsec; pulse widths of 50nsec.
to Slusec.: pulse delays to SOnsec.; and
waveform aberrations typically less than
2% are features of this output unit. Com-
plete spees, are provided in Technical
Bulletin 1’005, Datapulse Inc., 309 Hin
dry Ave. Inglewood, Calif.

Circle 160 on Inquiry Card

Silicon Materials

A 12-page illustrated review of silicone
and silicon materials and materials sys
tems is available, The publication, “Ma
terials News,” abstracts newest product
and application information about sili
cones,  Among the subjects covered are
an ablative material, an electrical varnist
with high bond strength and heat stability.
and a clear, tough silicone resin that
cures at room temp. Dow Corning
Midland, Mich,

Circle 161 on Inquiry Card
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Some of the Features.

e Rigid positioning and stress-free mounting
with complete mechanical protection of glass
switch capsule, coil and terminals

o Magnetic shielding; prevents interaction be-
tween relays.

e Compact, modular package for plug-in assem-
bly to printed circuits and flexibility for other
applications.

e Mercury-Wetted and Dry Reed types, are
dimensionally interchangeable.

.
® )

;|

SPST-NO

e Over a BILLION operations life expectancy.

b
— |\

1. Steel, snap-on cover adds mechanical protection,
provides magnetic shielding and prevents interaction
between relays.

2. Nylon bobbin integrally molded with terminal board
supports and mounting base.

3. Epoxy resin terminal board with tinned terminal
supports and terminal pins riveted in position.

4. Rugged support terminals of the en-
closed swilch are soldered to terminal sup-
porls without bending, the terminal leads
are not subjected lo stresses that transmit
to the reeds inside the capsule and disrupt
adjustment stability.

lt.

SPST-NO SPDY

e High speed switching combined with operating sensitivity: Fills
the gap between relatively slow acting electro-mechanicat
relays and high speed, compiex and costly solid state devices.

e Constant contact renewal through entire service life with com- . .
plete freedom from contact erosion, welding, bounce and e Contact stability through long life.

chatter.

e High Reliabitity switching of loads from 50 VA down to
tremely minute current and voltage.

STOCKED for immediate delivery in
standard DC operating voltages. Avail-
able with Form D, make before break

contacts on special order.

e Contacts hermetically sealed against dust, contamination and
ex- physical injury,

e Exceptional mounting fiexibility and economy.

STOCKED for immediate shipment in
standard DC operating voltages.

SPECIAL RELAYS NEW

MAGNECRAFT Reed

for Power and High Voltage
Switching, also for applications requiring

high insulation resista

Both Mercury-Wetted

Relays are available as magnetic

latching relays; also in

packaging; with ditfere

and different contact
Quick, plug-in assembly to For prompt informatio
printed circuit boards requirement specificati

Engineering Bulletin
No. 101-64 d=tails
latest developments
inMercury-Welted
and Dry Reed Relays.

Relays are available

nce.
Send for your copy

and Dry Reed or phone the number

nearest you.

a wide variety of
nt contacts
arrangements,

n send your
ons.

MAGNECRAFT ELECTRIC CO. |

5577 North Lynch Avenue, Chicago, lIl. 60630

Phone numbers of Sales Representatives.

. Phone (312) AV 2-5500

10WA  Burlington, PL 2-3186 NJ Cotlinswood, 854-8659 Dalas, FL 7-5713
KANS  Kansas City, JO 2-4108

Orange, OR £-4100 Houston, MO 6-2277

CALIF Los Angeles. NO 3-8236 FLA  North Miami, W 7-5080 MASS Boston, FA 3-1008 NY  Buffaio, TF §-0200 VA Arlington. JA 5-5898

(oEtHERG], HoATLE GA  Atlanta, 758-74% Mic
COLO  Littieton, 798-0922

: . Mo
CONN  Farmington, 677-9025 ILL  Chicago, AV 2-5500
Trumbult, AM 8-9631 Fort Wayne, 483-6913 NH

Faitpori, BR 1-4370
H  Delroit. KE 8-4292 Fayelteville, NE 7-3851 WERE] el (20

St. Louis, WO 2-5627 New York, WH 3-7023 tn CANADA —Scarborough,

Manchester, 472-4091 ORE Portland, CA 6-3903 Ontario, PL 7-3253

Cirelella2.lanclinquity Cord




THERE IS A

JENNINGS VACUUM CAPACITOR
FOR EVERY HIGH POWER
RF APPLICATION

Jennings has been designing and build-
ing vacuum capacitors for 21 years. In
this time we have designed vacuum ca-
pacitors far hundreds of standard and
special applications. These designs are
now production items—over 450 types.
We can deliver from stock a vacuum ca-
pacitor to solve practically every special-
ized application.

But if a new design is necessary consider
these resaurces ready to work for you at
Jennings. * 21 years experience design-
ing and building vacuum capacitors.

* Exclusive processing techniques that
assure superior performance. * Qualified,
experienced engineering staff. « The only
complete rf iaboratory in existence for
proper testing of vacuum capacitors in
high power rf circuits through 100 kw
thatduplicate actual operating conaitions.

Jennings offers a complete line of vacu-
um capacitors for operating in the high
frequency range at voltages up to 120
kv and capacities up to 5000 pf. We will
be happy to send detailed catalog liter-
ature at your request

R

UXCF 500 MMHC 1000 CVHA 650
Capacity Range . 20-500 pf Capacity 1000 pf Capacity Range 30-650 pf
Voltage Rating 20 kv pk Yoltage Rating 45 kv pk Voltage Rating 55 kv pk
RF Current Rating . 45 amps rms Current Rating . 150 amps rms Current Rating . 150 amps rms
Length . . . . 9% inches Length 13 inches Length 11134 inches

Width . . 4% inches Width

91, inches Width . . . . 7 incnes

RELIABILITY MEANS VACUUM/ VACUUM MEANS

4
jﬂw//%a

JENNINGS RADIO MFG. CORP., 970 McLAUGHLIN AVE., SAN JOSE 8,CALIF., PHONE CYpress 2-4025

92 Circle 48 on Inquiry Card
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' (EWY TECH DATA

Servo Analyzers

Data is available on two servo analyz-
ers. Model 301 is an all solid-state unit
that weighs less than 20 1bs. It has inline
numerical indicators which provide {ireq.,
phase, and attenuation data without in-
terpolation. Model 501 provides auto-
matic data rcadout in decimal form. It
rejects noise and harmonic components
of test signals, and provides true funda-
mental response data. It has a self-check
capability. Ling-Temco-Vought, Inc,
P.O. Box 5003, Dallas 22, Texas.

Circle 167 on Inquiry Card

Flash X-Ray Equipment

Data is available on a relatively com-
pact, mobile, flash X-ray system with a
600,000v. output. It can be used for
ballistic and high-speed impact studies
and shock-wave studies in opaque media.
The TFlexitron Model 760/205 has a
modular design pulser and a Model
517 cold-cathode X-ray tube. Its fixed
impedance offers many advantages for
radiography or other uses such as stop-
motion studies, where X-ray output is
more important than wave form. Field
Emission Corp., McMinnville, Ore.

Circle 168 on Inquiry Card

Training Lab

This 2-color brochure describes the
PRD X980 Universal Microwave Train-
ing Lab. Discussed are instruments and
X-band components, freq. range (8.2-
12.46c), and an introduction to making
microwave measurements in the 4 funda-
mental parameters: VSWR, attenuation,
power, and freq. PRD Electronics Inc,,
202 Tillary Street, Brooklyn, N. Y.

Circle 169 on Inquiry Card

Digital-Modules Catalog

Catalog T-113, 80 pages, details more
than 175 circuits. Data includes logical
and schematic diagrams, characteristic
curves, electrical specs., and a descrip-
tion of cach circuit. It is an ideal refer-
ence guide for digital-circuit designers.
Enginecred FElectronics Co.,, Box 58,
Santa Ana, Calif.

Circle 170 on Inquiry Card

Laser Bulletin

A laser bulletin entitled, “Properties
of a Laser Resonators Giving Uniphase
Wave Fronts,” discusses the advantages
and disadvantages of several of the res-
onators producing uniphase wave fronts.
Among the resonator configurations ex-
amined are the large-radius mirror, con-
focal, spherical, concave-convexed and
hemispherical resonators. Intra- cavity
radiation patterns are illustrated and
alignment characteristics discussed. Spec-
tra-Physics, Inc., 1255 Terra Bella Ave,,
Mountain View, Calif.

Circle 171 on Inquiry Card
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WITH STANDARD 260
SCALE Series 4...Still Only

$48.95

with &

Now the world-famous 260° volt-
ohm-milliammeter is a better buy
than ever before. Call your distrib-
utor now for immediate delivery on
either of these two new 260’s, or on
any of the other 50 Simpson testers
—the world’s largest selection.

*WITH MIRROR SCALE

Series 4M

$50.95

Nnew features

5 New Self-Shielded Movement

= New Higher Accuracy: 2% DC, 3% AC

= New Ruggedness From Spring-Backed Jewels
= Greater Repeatability
a
a

Increased Linearity and Stability
*Mirror Scale (260, Series 4M)

SIMPS ON INSTRUMENTS STAY ACCURATE

ELECTRONIC INDUSTRIES - February 1964
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Speed Production...Lower Costs!

with AR IHIILIE

AUTOMATIC PRECISION |

ASSEMBLY MACHINES

KAHLE service encompasses the complete responsibility for spec-
ial machine projects from design to final testing. KAHLE designs
and builds high efficiency production machines for manufacturers
in electronics, glass and general industry. The machines illustrated
are typical of the thousan(ll.x"';‘pf different types now in use.

{

Assembly Machine No.
3383-—-Automatically makes
* the final seal on crystal di- |
odes. Capacity 2,200 seals
per hour.

Sealing-Exhaust Machine
No. 2187 — Automatic ma-
chine features 16 positions
for high speed production.

Assembly Machine No.
3711 — Cat-whisker welder
for crystal diode assembly.
Automatically welds 3,000
units per hour,

KAHLE Engineers have the Experience and
Facilities to Solve Your Production Problems!

Call or write KAHLE for recommendations on your specific assem-
bly and production problems. KAHLE automatic high speed, pre-
cision machines are in use by hundreds of leading manufacturers
where they have earned an industry-wide reputation for high
efficiency and dependable performance!

KKAHLE |

ENGINEERING COMPANY |

3320 HUDSON AVENUE, UNION CITY, NEW JERSEY

Telephone: UNion 7-6500 (Area Code 201)
DESIGNERS & BUILDERS OF AUTOMATIC MACHINES FOR HIGH SPEED, PRECISION PRODUCTION |

WEW TECH DATA

Power Sources/Instruments

Catalog supplement 131, 8 pages, de
scribes a full range of power sources and
solid-siate instruments. The bulletin con-
tains photos and specs. for each unit.
Some of the units described include: sol
id-state  power supplies; tunnel-diode
power source; transistor power supply .
magnetically-regulated, dual-output sup-
ply: high-current supplies, zener-diode
tester;  Alpha-Beta tester; and SCR
tester. LElectronic Research Assoc., Inc.,
07 Factory Place, Cedar Grove, N. J.

Circle 162 on Inquiry Card

Miniature Rheostat

Bulletin 203 lists stock values and
prices of the new Model C miniature
rheostat. Rated 7Y%w. at 40°C amb.,
this unit measures ¥ in. dia. x 9/16 in.
long exclusive of shaft and bushing. Bul-
letin - gives up-to-date dimensions and
mounting facilities on this new item
Ohmite Mfg. Co.,, 3684 Iloward St.
Skokie, Il

Circle 163 on inquiry Card

Protective Coating

Data is available on HumiSeal Type
1A27, a protective coating for circuit
board and other electronic uses. Type
1A27, a single-component polyurethanc
coating that dries quickly in air, 1s fungus-
proof, humidity-resistant, and comes in
a spray can. Columbia Technical Corp.,
24-30 Brooklyn-Queens IExpressway W,
Woaodside 77, N. Y.

Circle 164 on Inquiry Card

Analyzer Catalog

A 10-page catalog covering more than
100 panoramic spectrum analyzers and
associated instruments is available. Desig-
nated catalog digest J, it details the
spees. and  applications of ecach instrm
ment. Spees. for a new line of signal
generators covering 60kc-1lce without a
gap are given. The analyzers described
range from 0.5 cps to 63cc. A descrip-
tion of cach instrument is given, along
with dctailed spees. Singer Metrics Div.,
The Singer Co., 915 Dembroke St.,
Bridgzeport, Conn.

Circle 165 on Inquiry Card

Instruments Catalog

A short-form catalog covering record
ing, testing, digitizing, and sensing in
struments is available. Products included
are 5 types of strip-chart recorders, count
printers, transistor and diode test equip
ment. Also included are integrated-circuit
testers, analog-to-digital converters, mul
tiplexers, pulse generators, precision pres-
sure gages and controllers, gceophysical
instrumentation, and semiconductor weld
ers. Texas Instruments Incorporated, In
dustrial Products Group, P. O. Box
66027, Houston, Tex.

Circle 166 on Inquiry Card
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ELECTRONIC INDUSTRIES

This new catalog
can change

the way you buy
mercury-wetted
relays

send for it

February 1964

A new standard cf excellence in
mercury-wetted relays

Babcock’s new non-bridging, mercury-
wetted contact relays are designed for
the high speed switching requirements
of computer, conrol, and data process-
ing applications Operating at speeds as
high as 1 millisecond or on power as low
as 1.2 milliwatis, these high perform-
ance relays have a contact breaking
acceleration of 1500 Gs.

Featuring Babcock's new form C mercury
switch element, Series BW relays provide
billions of trouble-free operations, con-
stant contaci characteristics and perma-
nent low contact resistance without
erosion, bounce or chatter.

An exclusive Babcock feature offers a
wide variety of speciai adjustments.

Five models are available, each designed
to meet specific applications.

Model BW-4: A seven pin min
rature plug-in relay measuring
only 625" (dia.) x 13891"
Recommended for use in military
snd commercial applications
where vmall size 1s a critical
tactor

/ SASCOCK RELAYS

Model BW-2: A single zwtct
unit housed 10 a [ 234" sreel
container Available in a wide
range of single side stable
bi stable and chopper adjust
ments Model BW-5: Module form
designed for printed circuit
board applications P'ated steel
enclosure can be grounded to
provide both mechanical protec
tion and magnetic shield ng

e
CX RELAYS

Model BW-6: Similar to 1ine

8W.5 but housed in ar epoxy
filled molded nylon enclasure for

Model BW-.3: Similar to the

BW 2, but housed in 3 shorter
steel container Designed for use
where mounting space 1, limited

cooler operation. Recommended
for applications where taustics
and salvents are involvec

Send for complete details.

BABCOCK
o RELAYS

A DIVISION OF BABCOCK ELECTRONICS CORPORATION
3501 HARBOR BLVD . COSTA MESA, CALIF -« 546-2711

Circle 51 on Inquiry Card
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ACTUAL SIZE

B-6402

>)

MILITARY OR COMMERCIAL

CENTRALAB HAS 9 TYPES OF EACH

Composition or wirewound, in singles, twins, triples, dual concentrics
or attenuators*... RV1 Style MIL-R-94B composition, or wirewounds
to MIL-R-19A performance specifications, or their commercial equiva-
lents, all available at realistic prices and delivery schedules.
Ratings: Composition, 1/4W at 70°C, zero at 120°C per MIL-R-948B
Wirewound, 2W at 70°C, zero at 135°C per proposed MIL-R-39002
Ranges: Composition, linear 2002 to 5.0 meg, 10% log 50002 to 2.5 meg
Wirewound, 4 to 30,000 linear taper
For immediate delivery many types are stocked by Centralab
Industrial Distributors as JMP, JML, JWP, JWL series.

Write for detailed engineering data.

Circulators/Isolators

This 20-page catalog presents photos
and characteristics of coaxial Terriie cir-
culators and isolators. Components de-
scribed include port coaxial Y and ‘I cir-
cunitors,  octave - handwidth  isolators,
standard and broadband isolators, and
miniature and submiature coaxial is0-
lators. Data contains characteristics
curves. Western Microwave Labs. Ine..
1045 D1 Giulio Ave, Santa Clara, Calif.

Circle 172 on Inquiry Card

Data Products

Precision air data products are de
scribed i a brochure available from the
Guidance and  Control Systems div. of

Litton  Industries. 35300 Canoga Ave,
Weodland  11ills, Culif. Photos.  charts

and spees. are given tor central air data
computers, altitude computers, pressure
computers. Hlight-test instrumentation and
support cquipment,

Circle 173 on Inquiry Card

Transistors

DBualletin (610-23 describes passivated
planar-cpitaxial  medium-power  transis-
tors. which are intended {or general-pur
posc use in the current range up 1o 500ma.
They are said to provide lower Ve and
more  unitorm - parameter  distributions
than mesa types. Solid State Products,
[ne., 1 Pingree St Salem,  Mass,

Circle 174 on Inquiry Card
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Relay

Brochure 1L1-2R describes type LR ac
‘oad current relay. This relay detects a
wedeternuned  percentage of - over  or
ader load current in single and 3-phase
ac motors, and inittiates an alarm when
the preset value is reached. The publi
cation contains photos. wiring and dimen
stonal diagrams, electrical ratines. design
characteristics, ordering imformation, and
typical applications. Cutler-Hammer Ine..
313 N 12th St Milwaukee, Wi

Circle 175 on Inquiry Card

Crystal-Can Relay

Bulletin: GIEA-7030 describes the type
AN relay. The unit is radiation-hardened
tor acrospace uses and featnres electron
beam welded enclosure to header. Includ
ed are spees,, coil data, mounting 1o,
wd photos. General Blectric Co,, Scehie
nectady 50 N Y.

Circle 176 on Inquiry Card

Switch Catalog

Catalog 83, 24 pages. gives complete
pecs. and ordering data for a broad line
I proximity switch systems that detect
rerromagnetic metals. Complete electrical
lati,  operating  characteristies,  dinen
stons, application suggestions and order
g infornition are explained. 1t is a com
plete spee. manual for equipment desien
ers and plant engineers. Micro Switeh,
dive of Honeywell, reeport. 1.
Circle 177 on Inquiry Card
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*not available as wirewounds

THE ELECTRONICS DIVISION OF GLOBE-UNJON INC-
P.0. Box 591, Dept. 38A « Milwaukee, Wisconsin 53201

In Canada: Centralab Canada Ltd., P.0. Box 400, Ajax, Ont.
Circle 52 on Inquiry Card

Arc Suppressors

Bulletin IF-103 gives a I-step approach
on how 1o eliminate arcing caused when
mductive load is interrupted. 1t shows
how 1o determine the are suppressor 1o
use  for specific applications.  [neludes
spees. on ¥ stock models. Four or the
models are for uses which combine elee
tro-magnetic and - solid-state  circuity.
These limit reverse voltages in addition
ta suppressing arcs. Lexex e, 123 \Web
ster St Davton, Ohio.

Circle 178 on Inquiry Card

Crystal-Case Relays

Bulletin 1078 gives detailed informa
tion on Models 903 and 904 general-pur-
pose (2PDT) crystal-case relays. Ilee-
trical and environmental data and order
mg information are included. Mounting
styles are dllustrated. Union Switeh &
Stenal Dive, Westinghouse  \ir Brake
Co., 1789 Braddock Ave., Pittsburgh, P

Circle 179 on Inquiry Card

Recorder /Reproducer

Bulletin® 2810 describes  the G1.-2810
continuous - loop  recorder , reproducer.
Unit is designed for data reduction or
data monitoring, and storage where ma
chine work load is heavy. It handles con
tinuous magnetic-tape loops at anv of 6
tape speeds from 60 ips through 17g ips.
Consolidated Elecirodynamics Corp., 36
Sierva Madre Villa, Pasadena, Calir,

Circle 180 on Inquiry Card
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Fastener Booklet

\ comprehensive, well illustrated book
let on botted connections is ottered, This
40-page, pocket-size  hooklet, illnstrated
witie stnple line drawings and written
in oon-technical language, gives detailed
information on the simple mechanics of a
nit and holt connection. [t explains why
ey loosenr and snggests how 1o obtain
reliable joints, 1t covers boluing require
meits, methods of preventing nut oo en
ing, and inclodes a specific glossary o
lastener terms. Flastic Stop Nut Corp.
ol America, Dept. odlo, 23300 N auxhall
Rd., Union, N, J.

Circle 181 on Inquiry Cord

Connector/Termination Catalog

Catalog 482-.\, 20 pages, allows quick
selection ot midget  environmental con-
nectors and termination accessortes, ach
<hell size, ranging from 12 to 24 is out-
lined with shell and termination dimen-
stons cross-referenced  with  dimensional
drawings. A1 connectors described meet
or excead  the requirements of  Mil-C
20482C, Conneetor Div., Methode 1lec
tronies, Ine., 7447 AV, Wilson Ave,, Chi
cago, L

Circle 182 on Inquiry Cord

coerrne

YOUR BEST SOURCE IS CENTRALAB

Centralab provides the industry’s most complete line of ceramic

NEW TEGIH DATA

Patch-Panel Connectors

Data s avatlable on a patch-panel con
nector, which provides high flexibility by
means of pin or socket contacts mounted
in cither half. Designed as universal con
nectors  tor progranuming  digital  com
puters, automatic  test  equipment,  and
attomatic svstems,  the units may  be
cquipped  with standard  interchangeable
crimp-removable contact pins or sockets,
or with a double socket with both Jac
I'ins and standard ends. Hughes Com
necting Deviees, S0 Superior Ave., New
port Beach, Calit.

Circle 183 on Inquiry Cord

Capability Brochure

An 8-page capability brochure on op
crational  voice commumications  system,
voice paging systenis, and allied terminal
cquipment is available, The brochure de
seribes specific areas of capability and re
liability  in  manufacturing  operational
cquipment nsed  at missile or  satellite
tracking stations and Lumch sites, \lso
included are detailed descriptions of these
sestenis and their specs. Remanco, Ine.
1805 Colorado Ave., Santa Monica, Calii

Circle 184 on Inquiry Cord

capacitors . . . dise, tubular, plate, trimmer, transmitting, feed thru,
temperature stable, temperature compensating and custom designed
units . . . both low and high voltage, for commercial and military

applications.

For Immediate Delivery, over 900 part numbers are available from
Centralab Industrial Distributors, in quantity, at factory prices.
Write for engineering catalogs describing over 65 standard lines.

Centzalab,

ELECTRONIC INDUSTRIES -
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THE ELECTRONICS DIVISION OF GLOBE-UNION INC.
P.0. Box 591, Dept. 38R « Milwaukee, Wisconsin 53201
In Canada: Centralab Canada Ltd., P.O. Box 400, Ajax, Ont.

Connectors

Catalog data deseribes the REMID (re-
movable  re-entrancy  miniature  crimp
type), ML (miniature) and SMI (sub-
nuniature)  connector series. They have
bathtuh type shells and mounting plates
which protect against pin damage and
certain - environmental  conditions.  The
shells meet Mil MS-17775. A selection of
/ polarization positions is available. Po-
larization pins are stainless steel, non
maenetic. U.S. Components, Inc,, 1320
Zerega Ave., Bronx, NoY.

Circle 185 on Inquiry Cord

Magnetic Preamplifiers

Solid - state,  self - halancing  maguetic
preamplifiers are covered in this catalog
available from Lumen Eleetronies, a div.
of Baterline Aunguns Instrument Co., Ine,,
1", O. B. 903, Joliet, 1 Four ypes of
preamplifiers,  typicat  applications, and
spees. are given. Featores include s mput
impedance Trom 192 to 30KQ: constant
current or voltage outpnt regardless ot
extreme  load  impedance changes;  no
+1

maintenance ;. and null stability ot
nax. input.
Circle 186 on lInquiry Cord
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CAREER NEWS
FROM HUGHES

Aerospace Divisions in Gulver City, California

NEW AND CONTINUING PROGRAMS GROWTH OF THE ENGINEERING STAFF
AND PRO]ECTS ADODITIONS TO ENGINEERING STAFF
F-111B PHOENIX Missile System Of the over 9,000 g
SURVEYOR Lunar Landing Vehicle employees of these divi-
SYNCOM Synchronous Communications Satellite sions, 3,000 are Mem- 758 304
POLARIS Guidance bers of the Technical 562
TOW Anti-tank Missile Staff. Average length of
VATE Automatic Checkout System experience s 11.0 years.
:ﬁlﬁ?‘[" Missiles Average age is 33 years. | —— o —— ™

HARD POINT DEFENSE

These examples of Hughes Aerospace activities
are representative of more than 230 major
product and service capabilities ranging from
aerospace vehicles to ASW systems.

OUTSTANDING TECHNICAL FACILITIES

This giant environmental test
chamber at Hughes new
Space Simulation Laboratory

AU 5084VH

is just one of a complete range Hughes Aerospace Divisions at Culver City offer

of facilities maintained by the engineers and scientistsa unique combination of urban
company for the Technical and suburban advantages. The plant is immediately
Staff. Hughes physical plant adjacent to a major freeway. Los Angeles Civic Center

i and professional atmosphere, is about a half-hour distant. Beach communities are
i unexcelledinindustry, encour- just minutes away. Attractive residential neighbor-
@ age individual achievement. hoods are nearby. UCLA, USC and Cal Tech offer

outstanding educational facilities.

IMPU RTANT OPPU RTUNIT'ES, steady growth For immediate consideration please

cress . .. e airmail your resume today. We i Id with electroni
advanced facilities, fine living conditions—these are promise you a reply within one week. Creating a new world with electronics

the advantages which Hughes Aerospace Divisions i i
can offer you at Culver City. MR. ROBERT A. MARTIN HUGHES :
Requirements include an accredited degree in Head of Employment | B
E.E. or M.E. and specialized experience which can Hughes Aerospace Divisions ' ----~-=-—----=-<--"
be related to development of aerospace vehicles. 11940 W, Jefferson Blvd. AEROSPACE DIVISIONS
u.s. citizenship required. Culver City' 86. California An equal opportunity employer
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NEW TECH DATA

e —————

What is a Computer?

This 30-page book presents the fnnda-
mentals of process-control computers. The
scope has been limited to the basic back-
ground data necd to “talk the language”
and understand what a computer is; what
it can do: and how it does it. Westing-
house Computer System Div., Box 898,
Pittshurgh 30, Pa.

Circle 207 on Inquiry Card

Application Notes

An applications engineering  Publica-
tion, No. 91-19A-21, entitled “Operation
of the Hughes Tonotron Tube: Kxtend-
ing Storage Time,” is available. Appli-
cable to Tonotron and half-tone Typ-
tron® storage tubes, the mnotes discuss
various techniques for extending viewing
time. Hughes Aireraft Co., Vacuum Tube
Products Div., 2020 Short St, Ocean-
side, Calif.

Circle 208 on Inquiry Card

Magnetic Shields

Bulletin IF-1 describes Shieldmu 30, a
high-permeability allow which provides
high-shielding etficiency at low induction.
Available in tape or foil form. Widths
from 14 to 13-3% in. Thicknesses from
0.001, 0.002, 0.004, and 0.006 in. Requests
on company letterhead to Special Product
Sales, Magnetic Materials Co., Camden
1, N. 1.

Klystron Replacement

A 5-page report describes the TK-99,
which serves an electrical replacement for
2K25. TK-99 is a plug-in unit. The data
describes the design problems solved and
the improvements offered by the new unit.
A cutaway drawing of the 2K 25 and TK-
99 are given. The Bendix Corp.. Red
Bank Div., Fatontown, N. J.

Circle 209 on Inquiry Card

Computer Tape

Data is available on a computer tape
that has very low friction. The tape.
GT-708. will not build up a static charge
as il slides against itself. It offers a
minimum amount of drag during opera-
tion. It has a Mylar® base to which
graphite particles are adhered.  These
particles are oriented on the tape's sur-
face. G. T. Schjeldahl Co., Northfield,
Minn.

Circle 210 on Inquiry Card

Encapsulated Inductor

Data on a complete line of center-
tapped encapsulated inductors for printed-
circuit  applications is now available.
Units can be had with inductive values
from 2.40mh 1o 30.4h.  All units are
vacuum encapsulated. The toroidal pack-
aging conceptl uses from 2 to 8 pin ter-
minals. Sangamo Electric Co., Spring-
field, TIL

Circle 211 on Inquiry Card

l

Packaging concept . . . . ..

Made Possible By oty
(}/4s2) Connectors

Wrap and solder poast

Weldin ast

Wropozv pTonl \
The unlimited versatility of the
Wasp concept allows a ‘“‘Complete

| Plug-In Modular Package’ to be ‘
designed to your requirements.

[ Variations in panels and terminal
placements will give your products
broad fiexipility. Panel configura-
tion ¢an vary from a single row
strip to ar impressive 24”x 24"

| panel with up to 10,600 accurately
spaced terminals. The use of the
aluminum panel matrix gives the
“‘Modular Package’' exceptional
mechanical stability.

FEATURES

! o Flexible plug-in design
¢ High density of connectors

|
d g
J
e
B — - M= - !

Alumi J
uminum ] !‘
|

Heoder Plate’ i

-Male Blade—— j

Insulatar

Female Receptacle— ]

-Insulator-
closed eniry} —

Al
\ Aluminum |

Matrix Baard

- //gj

. ngh I’ellablllty | Wrapast Tail~
e Extremely accurate terminal
placement
o Adaptability to high speed ELECTRICAL SPECIFICATIONS
automatic wiring PER CONNECTION
¢ Superior electrical and Current Rating. .. .. 5amps., AC.or D.C.
EE L e e il Working Voltage .. ... ...... 800V. AL.
e Low cost Breakdown Voltage. ... .. .approx. 3 KV.
Ask for recommendations on your Centact Resistance. ...... ... below .002 ohms
requirements. Request Bulletin Insulation Resistance. . ... 1,000,000 megohms
631 for genera! information. Operating Temperature. max. continuous 95° C.

ffp/); ONNECTORS

|
I
MALCO MANUFACTURING COMPANY
4037 West Lake Street, Chicago, lllinois 60624
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NEW MOTORO

LA VARACTORS PUSH

WITU 1C
LTARE .

USING SILICON TRANSISTORS to provide 40W @ 80 mc . .

Now vou can get a comp]cte semiconductor
\ complement for vour VIIF /UHF telemetry
i and data-link applications using a combina-
tion of Motorola’s silicon high-power, high-
frequency RF transistors and the recently
introduced silicon varactor multiplier diodes.

MOTOROLA SILICON HIGH-POWER TRANSISTORS

PERFORMANCE SBECIFICATIONS ABSOLUTE MAXIMUM RATINGS

Power Gain @ \ Collector Pulse Breakdown
Type Package  Power Cutput Power Output (db) min  Efficiency (%) min Vees (V) min Veo (Vde) 1. max (Adc) P, 25°C Case
2N2947 TO3 15W @ 50 me 7 60 90 60 5 25 W
2N2948 T0-3 15W @ 30 mc 7 60 80 40 1.5 25 W
2N2950 STUD 3.5W @ 50 mc 10 43 85 60 0.7 6 W
2N2951 TO5 O0.6W @ 50mc 7.8 35 — 60 0.5 2w

M) MOTOROLA

BOX 955 « PHOENIX, ARIZONA 85001
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[ 7, 500 Z =500
. The above circuit illustrates a typical application for Motorola silicon
RE transistors and varactor diodes, and is not intended to be a tinal design.
L9 — 5T #16, 38" L.D. L13 — 6T #16, 18" LD.
L10 == 8T #16, %?I.D L14 = ST #16, 127 1.D,
111 — 67 #16,?/4” £.D. L15 == 4T #16,3 16" 1.b. )
L12 = 47 #16, %" 1.0 %s” Tapped 1 ¥ 116 = 4T-#16,3 16”1.D. Tapped 1 ¥

POWER/FREQUENCY HORIZONS

UT AT 500+MC!

Motorola silicon high-power varactor diodes
are 100% tested for in-circuit efficiency at
specified input power levels . . . designed for
meeting high-frequency requirements up to
and beyond 500me where high power outputs
are desired.

. and POWER VARACTORS with efficiencies as high as 75%

Look to Motorola for continued leadersl;ip
in high-power, high-frequency RF silicon de-
vices. These units are immediately available
through your Motorola Semiconductor
District Office or Distributor . .. available at
production prices!

- MOTOROLA SILICON HIGH-POWER VARACTORS

PERFORMANCE SPECIFICATIONS ELECTRICAL ABSOLUTE
AS TRIPLER SPECIFICATIONS @ 25°C MAXIMUM RATINGS
Efficiency Breakdown Voltage 0 min ¢, max R.F.
Type Package Frequency input Power - (%) min. (10,.4) min (6 Vdc @ 50 me) (6 Vdc @ 50 mc) T; P,
Mv1802 DO-4 50-150 me 50w 65 250 Vdc 75 50 pf 175°C 100 W
MV1804 DO-4 150-450 mc 30 W 50 150 Vdc 150 35 pf 175°C 40 W

Semiconductor Products Inc.

A SUBSIDIARY OF MOTORQLA INC.

Circle 55 on Inquiry Cord




Circle 56 on Inquiry Card

Save Assembly Time with
Quick-Connect Terminals on
BUSS Fuseholders

Eliminates soldering. Permits

use of pre-assembled harness.

Reduces assembly time.

: 1914-1964,

Relay Brochure

This brochure describes a line of bal-
anced armature relays which operate in
the 5 1 15a. range. These relays are
all standard units. The 5a. model is
available in 2, 4, or 6 PDT configura-
tiens. The 10a. model in 2 or 4 PDT:
the 13a. unit in 4 PDT. The brochure,
in color, contains photos and characteris-
tics. [.each Corp,, Relay Div., 5915 Ava-
lon Blvd.,, Los Angeles 3, Calif.

Circle 253 on Inquiry Card

Glass Laminate

This data describes Textolite® thin
glass laminates used for multi-layer cir-
cuitry. The new laminates, grades 11558
and 11022, are available in thicknesses
down to 0.002 in. unclad, 0.004 in. with 1
oz. copper on one side and 0.0065 with 1
oz. copper on bhoth sides. T.aminated Prod-
ncts Dept., Section DJC, General Elec
tric Co. Coshocton, Ohio.

Circle 254 on Inquiry Card

Liquids Brochure

This brochure describes inert fluoro-
chemical liquids. Data covers radiation
resistance, surface properties, chemical
stability, heat transfer properties, high-
temp. characteristics, mechanical design,
and electrical properties. 3M Co., Dept.
G3-580, 2501 Hudson Rd., St. Paul 19,
Minn.

Circle 255 on Inquiry Card
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Synchro Evaluation

Technical Bulletin 107 discusses sev-
cral different methods for testing synchros
and resolvers. It discusses the use of the
ratio divider in combination with a pre-
cision angular divider, and a phasc-angle
voltmeter 10 test synchro and resolver
components.  Dletails on loading errors
are given. Several block diagrams illus-
trate the test methods described. North
Atlantic Industries, Inc., Terminal Dr,
Plainview, N. Y.

Circle 256 on Inquiry Card

Alpha-Numerical Guide

\ booklet listing some 100 types of sili-
con_controlled rectifiers and switches is
available. The hooklet lists tvpe number,
8 major ratings, package illustrations,
and corresponding references. Transitron
Ilectronic Corp.. Walkefield, Mass.

Circle 257 on Inquity Card

Wirewound Resistors

Data is available on a line of precision
wire-wound resistors for high-stability
uscs.  Series (O can be used in digital
voltmeters, analog computers, A-to-D
converters, and in special lahoratory in-
struments. Resistance change/yr., 0.003%
max. Wattage ratings from 0.15 to
2.50w.: max. resistance ranges from 560K
to 200 Meg. Kelvin Sales Co., 5919
Noble Ave, Van Nuys, Calif.

Circle 258 on Inquiry Card
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BUSS § FUSEHOLDERS

ioneerin

Laminated Plastic

General descriptions and properties of
industrial laminated plastic mechanical
and electrical/electronic grades are de-
tailed in this 12-page catalog. It con-
tains complete specs. and uses for 36 in-
dustrial laminates and engraving stock.
FFormica Corp., Dept 3J161, 4014 Spring
Grove Ave., Cincinnati 32, Ohio.

Circle 259 on Inquiry Card

Environmental Parts Catalog

A comprehensive, illustrated cataiog
of the most frequently ordered cnviron-
mental equipment replacement parts s
available irom Tenney IEngineering, Inc.,
Union, N. J. Many of the items, which
range from gaskets 10 valves, compres-
sors, and control instruments are inter-
changeable on existing equipment.

Circle 260 on Inquiry Card

Molding Compounds

Electrical, mechanical, and molding
characteristics of cpoxy molding com-
pounds are described in Bulletin #5. The
bulletin gives a comprehensive deseription
of a new epoxy formulation which is
saidd to he substantially more stable than
previous epoxy compounds. The bulletin
discusses How properties and how they
are measured. Epoxy Products Inc,
133 Coit St., Irvington, N. J.

Cirzle 261 on Inquiry Card
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Capacitor Reliability Charts

~ These charts show glass-dielectric capac-
itor failure rates in %/1000 hrs. at vari-
ous voltage and temp. stresses. The chart
is on 1 sheet. One side shows plots
for 90% confidence, while the other side
shows plots for 60%. The sheet entitled,
“Failure Rate for Corning CYI'R Capac-
itors,” is available from Corniug klec-
tronic Components, Corning Glass Works,
Raleigh, N. C.

Circle 262 on Inquiry Card

Constant Modules Alloy

Bulletin T-31 provides data on thermal
treatments for control of thermo-elastic
coefficient;; physical and magnetic proper-
ties; corrosion resistance ; and procedures
for pickling of NI-SPAN-C alloy 902.
This high-strength iron-nickel-chromium
alloy is used in aneroid capsules, weigh-
ing springs, and other precision instru-
ments. Huntington Alloy Products Div.,
The International Nickel Co., Inc,, Hunt-
ington, W. Va,.

Circle 263 on Inquiry Card

signal or visual
indicating
fuses

Circle 56 on Inquiry Card
February 1964
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Data-Transmission System

This pamphlet describes the 254 data-
transniission system which provides 200
bps data transmission. The system versa-
tility allows its use with card-transfer,
tape-to-tape, data-acquisition, and print-
ing-telegraph systems. The publication in-
cludes complete performance figures, cir-
cuit description and block diagrams. Len-
kurt Electric Co.. Inc., Dept. Al34, 1105
County Rd., San Carlos. Calif.

Circle 264 on Inquiry Card

Instruments Catalog

A full line of vibration measuring in-
struments is described in this 8-page
hooklet. Included are performance capa-
bilities and physical characteristics for
various vibration pickups, probes, and
signal converters. Vibration meters com-
plete the equipment requirements for a
vihration-measuring system. They give di-
rect readings in terms of acceleration,
velocity, and displacement. M B I<lectron-
ics, div. of Textron Electronics, Inc., 781
Whalley Ave., New Haven, Comn.

Circle 265 on Inquiry Card

Circle 56 on Inquiry Card

Wave/Pulse Generator

This data sheet gives photos and specs.
on the Moadel PSG-1 square-wave gener-
ator and Model PG-10 HF Pulse Gen-
erator. PSGI has a freq. range of 1 cps
to 1nac. Pulse widths are 0.1x sec. to 0.3
sec. Rise and fall time, 0.02usec. The PG-
10 has a Snsec. rise time. Freq. range
1-20Mc. General Applied Science Labs,
Inc., Merrick and Stewart Aves, West-
bury, L. I, N. Y.

Circle 266 on lInquiry Card

Stabilization Gyro

Data sheet C702316 001 describes an
electrically torqueable, 2-axis free gyro.
It provides a space-stabilization refer-
ence for uses in environmental extrenies.
Features: momentum, 700,000 dyne cm
sec.; run-up time, 18 sec.; linearity,
+19% ; scale factor, (.1°/sec./ma (*+1%).
Gimbal freedom : 2 axis sensing with +3°
freedom on cach axis. Kearfott Div,
General Precision  Aerospace, Little
Falls, N. J.

Circle 267 on Inquiry Card

evelopments in Electrical Protection

If you should have a

special problem

in electrical

protection...
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Complex? No/

| this Beldfoil” instrumentation cable

R

ol Is a typical example

027 Insulated, Isolated, Color Coded,
and Beldfoil Shielded Pairs

o Drain Wire
® Double Beldfoil Shield Overall
® Polyvinyl-Chloride Jacket

Individually insulated and color coded pairs | y R Folded Foll
are protected by a Mylar*® tape insulation f: : ¢ Mylar Tape
under a wrapped Beldfoil shield. An overall o Aluminum Foil
Mylartape adds the final measure ofisolation.
Each pair has its own stranded tinned copper
drain wire for shield grounding.

Insulated Conductors
Drain Wire

*BELOFOIL shielding is a lamination of

Belden engineers have designed thousands of Beldfoil shielded aturminur Tail with Mylar which provides
cables similar to this one..special instrumentation, Strain gauge, i\ ire o remns wation that

andis usually lower in cost. For multiple-

and control cables. They can and will design a smaller cable to re-  paired cables with each pair separately
. ) i shielded, the Mylar is applied outside
duce the size of your product..a less complicated cable that will do  with an inward folded edge. This gives
_100% iso!ation between shields and ad-
the same job better. . or perhaps a single cable to do the job of two  12centpairs.
) . Write Belden Manufacturing Company,
or more different cables. Many well-known manufacturers of spe- 415 South Kilpatrick Avenue, Chicago
80, for data sheet on Beldfoil shielding.
cialized electronic products depend on Belden for special cable

design. If a smaller, less complicated cable will improve your Belden

WIREMAKER FOR INDUSTRY

pde[/C't. 0 C'a// on Be/deﬂ. *Belden Trademark Reg. U.S. Pat. Off, *°du Pont Trademark A 8-6-2
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The Systems

i e ELECTRONIC
Rl ((DUSTRIES

TROPO SCATTER SYSTEM
Ace High, an 8300

mile communications 4
system, consists of %.
82 stations, extend- e
ing from Turkey to rf“

Norway. Almost 7000
miles of this tele-
communications com-
plex consists of trop-
ospheric scatter radio
equipment developed
by Radio Engincering
Laboratories. The
tropo equioment has
60 voice channels in
680-970MC range.

The Army is testing a land-navigation system to assist
forces in movements over difficult terrain. The ILN'S con-
sists of power supply, gyrocompass, heading and position
indicator, computer, and map-plotting board. The com-
puter reccives directions from the compass and  distance
from the vehicle’s odometer. The map plotter shows the
vehicle's position and direction witihi a lighted dot and
an arrow.

A voice communication system, VCS-100B, used at missile
launch sites or satellite tracking stations has been developed
for Philco by Remanco, Inc. The central communication
complex consists of three systems: an operational voice
communication system; a voice paging system; and a term-
inating system. The VCS-100B has provisions for six net-
works, each of which operates as a separate party line with
up to 50 participants.

An ATC system, which gives identification and location
in three dimensions, has been ordered by the FAN. The
\dvanced Radar Traffic Control System (ARTS) is being
developed by Univac. ARTS is a track-while-scan system.
Ihe exact position of each aircraft, as well as the pre-
dicted position prior to the next radar sweep. is displayed
on a video screen. A total of 100 targets can be tracked
at once.

A system which analyzes trapped electrons from nuclear
blasts is helping scientists at Lockheed to understand the
natural radiation in the Van Allen belts. A mystery of the
belts is how electrons are lost. This is difficult to measure
since natural radiation adds particles as they are lost. Man-
made radiation adds no new particles. This radiation is
measured and may supply the answer.

An airborne Ku-band beacon tracking-radar system, with a
range of 50 nautical miles, is being developed for the Air
Force by Cutler-Hammer Inc. System tracks and provides
distance and angular measurements between an aircraft
carrying the radar and one carrying a transponder. Range
measuring accuracy is better than 0.1% of true range.

ELECTRONIC INDUSTRIES -+ February 1964

ELECTRONIG
SYSTEMS

Furopean investors keep up with American stock transac
tions by an intercontinenial computer system. Quotron it
designed by Scantlin Electronic, Inc, gives split-second
information on somie 4000 listed and over-the-counter secu-
rities. [t uses a pushbutton, desk-top interrogator which is
connected to the Quotron computer center in New York
via RCA Trans\tantic cable.

Audlok, a system designed to synchronize the broadcast-
ing of TV pictures from widely separated remote loca-
tions, has been developed by NBC. Audlok takes a sub-
multiple (below 5kc) of the 31.5kc synchronizing generator
signal and transmits it, phase-controlled over an audio cir-
cuit, to a distant city. This controls the remote pictures so
they arrive back at the originating city in precisely the
same time phase.

Pittsburgh Steel is installing General Electric measure
ment and control svstem (GIE/MAC) that will be used in
connection with two new basic oxyygen furnaces
tem includes indication, recording and control of basic ox)
wen-furnace parameters such as oxygen pressure and flow,
lance height and cooling water, exhaust-gas temperature
through spray-water cooling, and hot metal and steel tem-
perature

The svs

LIGHT TOUCH

A 25-ton gimbaled tracking mount, which points a 3500 Ib. laser
telescope system to an accuracy of 2 sec. of arc, has been built for
NASA by Northrop. The massive mount members rest on hydrostatic
bearings that permit the system to be moved with finger-tip pressure.
Mount operates in both equatorial and X-Y modes.
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Operational amplifiers are impor-
tant in measurements and R&D work.
Capable of simulating a variety of
circuits, they can be used to add,
subtract, differentiate, integrate
or amplify either linearly or with
controlled nonlinear coefficients,
under signal conditions. Here is
a chance to learn how they work.

OPERATIONAL aMpLiFiERs are devices which make
use of negative feedback to process sigmals with a
high degree of accuracy. This accuracy is limited in
the ideal case only by tolerances in the values of the
passive elements in the input and feedback networks.

\n operational amplifier is a high-gain amplifier
designed to remain stable with large amounts of
negative feedback from output to input.

General-purpose types are useful for linear ampli-
fication with precise values of gain, and for accurate
integration and differentiation operations. These have
low output impedance and are dc-coupled. with the
output dc level at ground potential.

® s *

To obtain negative feedback from the output to the
input, the ourput must be inverted with respect to
the input. Negative feedback (7, Fig. 1h)—through
a resistor, capacitor, inductor, network or nonlinear
impedance—is applied from the output to the input.
The input to which negative feedback is applied is
generally termed —input or —grid.

An operational amplifier, using negative feedback,
operates like a self-halancing bridge. It provides
whatever current is needed through the feedback ele-
ment to hold the —input at null (ground potential).
The output signal is a function oi this current and
the impedance of the feedback element.

The —input. held to ground potential by the feed-
back current, appears as a low impedance to any
signal source. Using resistive feedback. for instance.
the input appears to be the resistance of the feedback
element, divided by the open-circuit gain of the
amplilier.

If current is applied to the —input, it would tend
to develop voltage across the impedance of the feed-
back element, and move the —input away from
ground. The output, however, swings in the opposite
direction, providing current to balance the input cur-
rent and hold the —input at ground. If the feedback
element impedance is high, the output voltage must

106

UNDERSTANDING
HIGH-SPEED
OPERATIONAL
AMPLIFIERS

become quite high to provide enough current 1o bal-
ance even a small input current.

Since, usually. we are concerned with voltage
rather than current signals, an additional element is
used in most applications ; input impedance Z;. This
mpedance, in series with the —input, converts into
current that parameter of the input signal appearing
as voltage at the output; Fig. lc.

Voltage Amplifier

If Z; and Z; are both resistors (17ig. 2), the opera-
tional amplifier becomes a simple voltage amplifier,
the gain of which is —Z,/Z,.

When a voltage is applied to A in Fig. 2, current
flows through Z;. \Were it not for the amplifier, this
current would also flow through 7, and to ground
through the low impedance at C; Z; and Z, would
then operate as a voltage divider, raising the voltage
at B. But, the amplifier serves to hold the voltage
at B (—input) at ground potential. To insure such
operation, the amplifier must supply a voliage at C
so that current through 7, exactly equals the current
flowing through Z;. \When B is thus held at ground
potential, the voltage across Z; is obviously equal to
the applied voliage at A.

The current through Z; is equal to the applied
voltage at \ divided by the impedance (in this case,
resistance) of Z,. or I, Z;. This identical value of
current must flow through Z, to keep B at ground.
The voltage at C, then, must be E;,’Z; (the value of
cwrrent in Z;) multiplied by Z;. The output is in-

. . [ Zy
verted from the input; thus £, = (= /) > ),
and the voltage gain of this amplifier setup is
—Z/Z;.

Differentiation

Earlier, it was noted that an operational amplifier
with a resistor as a feedback element responds with
an output voltage equal to the product of the input
current and the feedback resistance. Now let us see
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Fig. 1: Normal operational amplifier symbols
are shown in (a.)
The —input and output are out-of-phase (arrows).
Feedback element Z is shown in (b).

OUTPUT In (c) the input element Z;
(@) converts a voltage signal (Ein) to current,
balanced by current through Z:.

1 FEEDBACK
_

Fig. 2: Operational amplifier, using resistors for both Z, and Z,
performing as a voltage amplifier.

Fig. 3: Operational amplifier as a differentiator.
Output here is proportional to
the rate of change of the input voltage.

Fig. 4: Operational amplifier
as an integrator (left).
Output rate of change

in this instance is
proportional to the

input voltage.

Fig. 5: Series of waveforms (right)
integrated to determine ‘“area
under the curve” between Ty and T.. v P-ISEC ‘1
Note that in (c)

the negative portion of the input
waveform reduces the net integral. Ov

T,
(o) l

Iuf
T2 M
OM,\ [‘; l o
1’I T:z

Ov
(b)

By GEOFFREY GASS

Staff Field Engineer OUTPUT
Tektronix, Inc.
Beaverton, Oregon
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OPERATIONAL AMPLIFIERS (Continued)

what happens if a capacitor is used instead of re-
sistor Z;; Fig. 3.

The current through a capacitor is proportional to
the raic-of-chunge of the voltage across the capaci-
tor. A steady state de voltage across a capacitor
(assuming an ideal capacitor) passes 10 current
through the capacitor, and thus no balancing current
need he furnished by the output to hold the —imput
of the wmplifier at ground. Output voltage then 1s
Z0er0,

[T the voltage at the input is changed, however, the
chunge causes a current to flow through the capacitor.
\mount of current that flows is directly proportional
to the capacitance times the rale-of-change of the
imput voliage.

To show this. let us assume that the potential at
the mput is +100 vde. and it is changed smoothly to
1953 vde in 3 sec. This represents a rate-of-change
of 1 v sec. the change taking place over a period of
3 see. I the value of Z; s 1 pf, then, a current of

C
—lwa will How through Z; for that 5-sec period.

The amplifier will cause an equal and opposite
current to How in Z, If a value of 1 megolun were
sclected for Z;, the 1 pa necessary to halance the cir-
cuit will require +1 v to appear at the output during
the time 1 pa tlows through the capacitor.

This operation is differentiation : sensing the rate

of-change of an input voltage, and providing an out-
put voltage proportional to that rate-of-change.
I'he actual relationship of output to input is:

Foui = ( :I;«;‘, \) (RC), where the expression
(i /

dilz;, dt indicates the rate-of-change (in volts-per-

second) of the imput signal at any given stant, and

R and Care Z; and Z,, respectively.

[ our example, a constant rate of change was used
and a constant voltage level out was obtained. Had
the rate heen less even, the output signal would have
shown this dramatically with wide variations in ampli-
tude.
direction of change.

The differentiator senses both the rate and
It is very useful in detecting
small variations of slope or discontinuities in wave-
forms.

Integration

If the resistor and capacitor used for differentia-
tion were interchanged. a resistor used for 7, and a
capacitor for Z, (Fig. 4), the characteristics would
he exactly opposite. While in differentiation an out-
put voltage proportional to the rate-of-change of the
mput was obtained, by interchanging the resistor and
capacitor, the output signal becomes a rate-of-change
proportional to the input voltage.

This characteristic permits the use oi the opera-
tional amplifier for integration. This is because the
Instantancous value of the output voltage at any time
is a measure of hoth amplitude and duration (up to

that istant) of the input signal.

Fig. 6. Average gain
characteristics  for
integration and dif-

¢ ferentiation.

INTEGRATOR

R

c
Hl-.lgl. DIFFERENTIATOR

Fig. 7: Operational
amplifier driving tun-
nel diode with very

low impedance (r).
Diode, stabilized at
high frequencies by
rf-terminated  jig

can be driven by a
very slow ramp vol-
tage. Linear drive of
the tunnel diode al-
lows differentiation
AN of the current to ob-

lcps 10cps 100c¢cps Tke

FREQUENCY

10mc I00mc tain the di/de curve
(see Fig. 8).
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in the operational amplifier, integration operates
i the following manner: Let us assume the condi-
tions where Z; = 1 meg, and Z;, = | uf, and the
input signal level is O v. No current flows throngh
Z;; thus, no balancing current is needed through Z,.
Suppose now a dc voltage of —1 v is applied to Z;.
This will cause a current of —1 pa to flow in Z;, and
the amplifier will have to provide a balancing cur-
rent through Z;. To obtain a steady current of 1 ga
through 1 uf, a continually rising voltage will e
needed at the output, the rate of rise being 1 v/sec.
This rate of rise will continue until the input voltage
is changed, or the amplifier reaches its swing limit
or approaches its open-loop gain.

This rate-of-rise, though helpful in understanding
the mechanism by which the amplifier performs inte-
¢ration, does not provide the answer sought from an
itegrator. The significant characteristic is the exact
voltage level at a certain time, or after a certain
interval.

Before the amplifier reaches its output limit, sup-
pose tiie input voltage to Z; is removed. The output
does not return to ground, but remains at the level
it reached just before the signal was removed. Rate
of rise has stopped, because the necessity for provid-
ing 1 wa through Z; to maintain the null at the —input
has heen removed. WVith an ideal capacitor and
amplifier, the output voltage would remain indefinite-
ly at the last level reached, until an input signal of
opposite polarity were applied to Z;, and a negative-
going rate-of-change at the output were needed to
wiaintain the null at the —input.

Absolute integrator output level at the end of some
interval is the sum of the products of each voltage
applied to Z;, since the output was at 0, times the
duration of each voltage, that sum divided by —RC.

The mathiematical expression for the output level

SAWTOOTH

+ IE0v

CURRENT SAMPLING RESISTOR

CURRENT
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reached in a given interval of time (T2-T4) is:

T,
Foi = () [
RC
T

The integral sign indicates that the value to be
used is the sum of all of the products (Eu X di)
shown, between the limits (T, T») noted. The ex-
pression df shows infinitely small increments of tine.

It is not necessary to understand and be able to
manipulate expressions in integral calculus to make
use of an operational amplifier integrator.

The integrator provides a voltage output propor-
tional to the net number of volt-seconds applied to
the input. If the total volt-seconds of one polarity is
equalled by those of the opposite polarity, the output
level at the end of the selected interval will be zero.

Typical integrator waveforms are shown in Fig. 3.
An interesting example is shown in (¢). Its 4 volt-
age levels, of different duration, cause the integrator
output to fall at + different rates. reaching a final level
representing the total mmmber of volt-seconds con-
tained in the waveform. It should he apparent that
the integrator can measure the total volt-seconds
contained in even the complex waveform of (). Such
a measurement would be difficult to make by direct
waveform observation. This type of operation is
often referred to as 'taking the area under the curve.”
since the arca underneath a waveform plotted against
time (i.c.. the area bounded by Ty, T, the waveform
and the 0 v line) is the number of volt-seconds iu-
volved. Also, the instantaneous value of I¢,,, at any
time is proportional to the input volt-seconds up to

that time. (Continueed on following page)
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alpha metals

solder notes

An open forum on solder, solder preforms, fluxes, spe-
cial alloys and ultra-high purity metals, with questions
selected by the Alpha Research and Development Depart-
ment from extensive correspondence, personal inquiries,
and Alpha Seminars and Clinics. We invite you to sub-
mit your own solder and soldering problems to Alpha
for review, without obligation.

Alpha Metals, Inc., 56 Water Street,
Jersey City, N. J. » (201) 434-6778
Los Angeles, Calif. « Alphaloy Corp. (Div.) Chicago, I,
Alpha Metais, Inc. (U.K.) Ltd. London, England

Q- How can polyurethane type insulations be removed
from copper wire hy other than chemical treatment?

By dipping the wire terminals in molten solder at
temperatures of 900°-950°F. The hot solder will dis-
integrate the insulation and simultancously “tin” the
wire. For small diameter copper wircs, special alloys
are recommended to reduce dissolving of the wire in
the solder.

Q. What is “Vaculoy” grade solder?

Vaculoy is the Alpha trade name for a specially pro-
cessed solder with an extremely low and uniformly
controlled level of non-metallic inclusions. As a re-
sult of this special processing, Vaculoy grade solder
alloys exhibit improved mobility, better wetting
characteristics and bright shiny surfaces. Users re-
port less rejects, more uniform results, better appear-
ance and more joints per pound. New technical data
sheet for the asking.

Q. Why the strong movement toward
the use of solder preforms?

Following the lead of semiconductor manufacturers
an expanding number of firms producing micro-
miniature components are taking advantage of the
joining speed and reliability made possible through
the use of solder in preformed, measured shapes.
Precision-made solder spheres, balls, rings, pellets,
discs, washers and special shapes help automate sol-
dering, eliminate waste, increase productivity and
assure quality joints.

O

Do tin and lead separate or segregate
in a pot of molten solder?

No, as long as the temperature is maintained above
the liquidus temperature of the alloy. When molten
solder (other than the eutectic composition, 63/37)
is allowed to cool slowly to solidification, segrega-
tion-will occur. Solder in a dip solder pot which has
solidified and been remelted should always be mixed
well before using.

Q- In what size ranges can spheres be supplied?

Solder spheres as well as spheres of tin, indium, lead,
gold and silver are available in production quantities
as small as 0.002”. On special order spheres have
been made as small as 0.001”. Purity ranges to 99.999

are supplied as standard.

J-3663
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OPERATIONAL AMPLIFERS (Concluded)

Valtage, 50 mv/cm

Fig. 8: Dynamic Conductance waveform.

In the cases used as examples, RC was 1 (108 x
10°%), and the numerical value of the output voltage
at the end of the integrating interval was the num
ber of volt-seconds in the input waveform. Using
other values of R and C does require some addec
calculation. To find actual input volt-seconds, the
output voltage must be multiplied by (—RC). To
illustrate, let us suppose R is 200,000, C 1s 0.01 puf
and the output voltage, after the selected interval, is

2.5 v. Multiplying —2.5 by (=2 X 10° X 1 X 10™*
provides 5 X 103 or 5 mv/sec positive polarity.
Lecause of the polarity-reversal in the amplifier, it
is necessary to multiply by (—RC) to obtain the
proper sign in the answer.

If a waveform to be integrated contains both +
and — polarity portions during the integrat
ing interval (d) in Fig. 5, the output will be
proportional to the difference hetween the volt-sec-

Fig. 9: Tektronix Type O Operational Amplifier Plug-in Unit.

\

TYPE O OPERATIONAL AMPLIEIER PLUGIN UNIT  yipay
218 cwes
EXT NPT verricac Desvar yortsicm
~oc a
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onds of each polarity, the integrator being an aver-
aging device. To add the 2 polarities, instead of
allowing them to be subtracted, precede the inte-
grator with an absolute-value amplifier (full-wave
rectifier) which inverts one of the polarities.

The operational amplifier is now being used not
only as an electrical and electronic tool, but in con-
trol engineering and for mathematical studies.

As an electronic device, the amplifier can be used
to make capacitance, resistance and impedance meas-
urements. In solid-state fields, the amplifier has heen
used to study tunnel-diode performance through plots
of E-I and di/de curves. Also, diode reverse leakage
current can be measured and B-H curves plotted.
Many sampled data studies can also he made:
pling and sampled-pulse integrations and differen-
tiation.

sam-

Using semiconductors and tubes as external active
elements, the amplifiers are also being used for a
number of nonlinear functions: compression, expan-
sion, root and power function, limiting, clipping and
fast-response log-arithmetic amplification.

The amplifier can also be used to provide rate-
intensification of oscilloscope traces for photography
of transients. Other uses include dc-coupled current
measurement and high-input impedance amplification.

Designed and sold to a world-wide market by
Advance Components Ltd., one of England’s lead-
ing instrument manufacturers, Model H-1 Audio
Signal Generator is now available in the United
States—one of a line of measurement instruments
manufactured by Houston Instrument Corp. Models
J-1 and J-2 offer additional features at slightly
higher prices.

Frequency Range: 15 cps to 50 KC (3 bands)

Output Sine Wave: 20 .v to 20 v rms

Square Wave: 80 mv to 80 v peak to peak

Measured Distortion: less than 1% at 1K cps at a
level of 20 v == 2 dB

Square Wave Rise Time: less than 3 . sec (10% to
90% of peak value)

Price: from $155.

OVER

20,000

NOW IN USE!

F.0.8. Houston

° .
houston instrument corporation
4950 Terminal Avenue / Bellsire, Texas 77401 / MOhawk 7-7403 /
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strips

in a
breeze
—
with
one
quick
squeeze

even tough Teflon"™ covered wire...

for precise electronic production

required to pass high-confidence

level inspections

“TEFLON: REG. TRADE MARK OF DUPONT

CUSTOM )ﬁﬁrfw

Patented, No 2,52).938

Strip solid or stranded wire easily—with
no wire nicks, insulation scratches—no
waste or rejects. Unique matched
4, blades, driiled to exact wire size on
watchmaker's equipment, plus colleting
action, help you meet high-confidence
standards even on toughest insulation.
| Three models—for Type E Teflon, Type
EE Tefion and general purpose plastic
and fibre-glass insulation. Sizes for 10
to 14, 16 to 26, or 26 to 30 wire. Op-
tional transparent wire stop adjusts to
strip exact insulation length. Send cou-
pon for full information.

IDEAL INDUSTRIES, Inc.,5127-B Becker PIl., Sycamore, 1lI
Please send me my free copy of Production Wire Strippers Catalog

Name = _
Company. - _
Address. — _—
City.

SDLD THRU AMERICA'S LEADING DISTRIBUTORS
In Canada: DI Electric (Canada) Ltd., Ajex, Ontario

Zone
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LOW NOISE TWT

Operates in 2.0 to 4.0cc band.
Min. small signal gain is 35db.

The TIA-TOOB has a min. saturation
power output of lw. low noise and high
power output results i a wide range of
lincar operation. This reduces the effects
of inter- and cross-modulation  when
multi-signal reception is experienced, In
some systems, the tube climinates one
amplification  stage  normally  required
when a low-power, low-noise TWT is
used. Tube Div., Huggins Laboratories,
Inc, 999 0 Arques Ave, Sunnyvale,
Calir.

Circle 130 on Inquiry Card

INTERCONNECTION SYSTEM

Saves from 3 to 10 times the space re-
quired for existing modiular packages.

NEW PRODUGTS

‘. . . advancing the STATE-OF-THE-ART in Components & Equipment.

ELECTRIC COUNTER

For limited panel space:; fea-
tures foolproof resctting.

Model 3-Y-11479 is an open-frame clec
tric counter. The major design highlight
is the manner in which it resets. The
pushbutton reset assures positive zero re
setting. As the reset pushbutton is press
ed initially, resistance is met, When foree
is applied to overcome this, it bottoms
out, guaranteeing complete  resetting.
Available in 24vde as a standard stock
item. Max. speed s 1000 counts/min.
Durant Mig. Co, 685 N, Cass St., Mil-
wattkee, Wis,

Circle 132 on Inquiry Card

DC POWER SUPPLIES

Var., output currents
are 0.5, 1, 2, and 4u.

TUBE REPLACEMENT

High - voltage  silicon  recti-
fier is cquipped with tube base.

The ST-13 allows direct replacement,
with suitable dropping resistor, of vac-
uun-tube types 6BWJ4 and 12BW4, [t
provides instant operation and requires no
filament supply. It has a low operating
temp., and shows no aging characteris-
tics. The component is rated at 1600v.
prv, 1130v. max. rMs. Max. output cur-
rent is 0.5 amp @ 100°C. Operating temp.
range is —40°C to 140°C. International
Rectifier Corp,, 233 Kansas St, 121 Se-
aundo, Calii.

Circle 134 on Inquiry Card

DATA TRANSMITTER

I1as a parallel-to-serial converter
and a wertical parity detector.

This new system uses thin-film deposi
tion on a precision, moldable ceramie. The
vitrified ceramic is molded with grooves
that can house conventional  connector
contacts attached to the thin-Alm cirenit.
This makes the system pluggable into a
motherhoard. The system has high reli-
ability. Active elements also are added to
the circuitry as a secondary operation
producing a hybrid device. The entire
circuit is protected by a seal of trans-
parent epoxy. Amphenol-Borg Electronics
Corp., 1830 S, 54th Ave, Chicago 50, 111

Circle 131 on Inquiry Card

112

The QB-50 series consists of 4 units,
MI are rated at 50vde. These models are
available in 25, 30, 100 and 200w, Output
can be adjusted over a 2:1 adjustment
range. Regulation is within =0.01% (line

and load combined), and ripple is less
than 300uv rMs. Transient response time
of 25psee. or less permits rapid recovery
from abrupt changes in input voltage or
output load. This provides a smooth,
spike-free output. Sorensen, unit of Ray-
theon Co., Richards Ave, So. Norwalk,
Conn,
Circle 133 on Inquiry Card
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The model KD-3040 data transmitter
~cans input storage units for completed
messages. On locating a loaded unit, it
locks on and scleets a transmission chan-
nel. The transmitter inserts various data
into the message header and sequentially
inserts control data in appropriate loca-
tions. The unit has a horizontal parity
generator. Visual operating and fault in-
dicators and internal fault-isolation cir-
cuits make it an ideal transmitting device
for data-transmission subsystems. [TT
Corp., 320 Park Ave, New York 22, N.Y.

Circle 135 on Inquiry Card
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Need
Potentiomelters
That
Meet

MIL-R-272083A2
Only

Bourns
Gives

You All Four

AT Ry
20

X
o
N
~
Q
S
1
N
'
~
»
~
~

«'\
~

MIL-SPEC STYLE | MIL-SPEC STYLE | MIL-SPEC STYLE | MIL-SPEC STYLE
RT10 RT11 RT12 RT22
Bourns TRIMPOT? | Bourns TRIMPOT | Bourns TRIMPOT | Bourns TRIMPOT
Model 220 Model 3010 Model 224 Model 3250
(units shown actual size)
Model 220 Mode! 224 Model 3010 | Model 3250
Resistances 1002 to 30K | 1022 to 100K | 109 to 100K | 109 to S0K
Power Rating 1.0W 1.0W 1.0W 1.0W
Humidity-Proof |YES YES YES YES

The TRIMPOT Division Environmental Laboratory is capable of
performing tests to MIL-R-27208, MIL-R-22097 and MIL-R-12934.

These four potentiometers not only meet the
specs, they beat the specs. All four have higher
operating temperature, lower end resistance, bet-
ter shock and vibration performance, lower tem-
perature coefficient, higher dielectric strength
and higher insulation resistance than the specs
call for.

Where MIL-R-27208A sets a maximum operating
temperature of 150°C, Bourns gives you 175°C.
Where Mil Specs ask for 50G shock and 20G
vibration, Bourns provides 100G shock and 30G
vibration. Where Mil Specs call for a temperature
coefficient of 70PPM max., Bourns offers 30PPM
nominal and 50PPM max.

All four models exceed MIL-STD-202B, Method
106, for cycling humidity. In addition, all units
have solid electrical grade-A nickel, gold-plated
pins suitable for soldering or welding, and fea-
ture Bourns’ exclusive, indestructible SILVER-
WELD® termination.

To be sure of specifications, don't MIL-SPECu-
late — SPECify Bourns!

Write now for latest TRIMPOT potentiometer bro-
chure.

]
.

I
BOURNS

i e e—
BOURNS, INC.,, TRIMPOT DIVISION
1200 COLUMBIA AVE., RIVERSIDE. CALIF.
PHMONE 8684-1700 - TWX: 714-682 9582

CABLE: BOURNSINC.

MANUFACTURER: TRIMPOT® & PRECISION POTENTIOMETERS, RELAYS; TRANSOUCERS FOR PRESSURE, POSITION, ACCELERATION. PLANTS: RIVERSIDE, CALIFORNIA; AMES, 1OWA; TORONTO, CANAOA
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NEW PRODUCTS

POWER SUPPLY

Hus a ripple of less than 0.3%
RMS ith continuous 5a., 125v. load.

Model GFL has an gutput of 0-125vdc.
[t delivers up to 625w. of well-filtered de
power. Load regulation has an output volt-
age variation of 1.3v. for each ampere of
load current or 6% of no-load voltage. The
de 1mpedance is 1.5Q for no-load to full-
load service. Electro Products lLabora-
tories. Inc., 6120 W. Howard, Chicago
48, 111

Circle 136 on Inquiry Card

METAL FILM RESISTORS

Hvailalle in 4. V4 and Yaw. sizes; rated
at 125°C; derated to Ow. at 175°C.

In the HIRN units, the metal-film coat-
ed substrate is permanently protected by
a hermetic sealing system free from me-
-hanical and thermal stress. The metalized
ends of the impermeable ceramic sleeve
:ombine with a flexible diaphragm to
provide a metal-to-metal bond. The bond
responds to pressure differentials without
ompromising the scal or afiecting resis-
tive-clement terminations. They are avail-
able in tolerances of 1%, 0.59%, 0.25%
ind 0.1%. Voltage coefficient is less than
Sppm v, on all values. Resistance range
b the gw. unit is 30.12 to 301K. For
the 24 and ! .w. units i1 1s 49.9Q 10 | meg-
shm. Elecira Mig. Co.. Independence,
Kans.

Circle 137 on Inquiry Cord

FREQUENCY DISCRIMINATOR

Delivers output proportional to de-
wations n predeterniined refereince.

Model 790 1s a Hall-effect, 60-cycle di
rect and continuous {req. monitor. The
diseriminator’s ontput can be visually dis-
plaved or used i various methods of re-
mote indication. Freq. fluctuations can be
instantancously  recorderl with an X-Y
recorder. Helipot Div., Beckman Instru-
ments, Inc., 2509 Harbor Blvd,, Fullerton,
“alif

Circle 138 on Inguiry Cord

SERVOMOTORS
Two and 4-pcle versions.
Output ratings 0.5 and 1.25z

These size 15 commercial servomotors
are OU-cycle units. One is a 4-pole ver-
sion with an output rating of 0.5w. and a
stall torque of 1.5 pz.-in. The other is a
2-pole version with an output rating of
1.25w. and a stall torque of 1.4 oz.-in.
Both have center-tapped control windings
for use with push-pull servo amplifiers.
\luminum or stamless-stecl housings and
pinion or plain round oufput shafts are
available. Poth models have lifetime lubri-
cated ball bearings, extremely uniform air
gaps for high reliability, and class-B in-
sulation to permit continuous operation
m amb. irom (0 to 55°C. Units may be
servo-mounted or tace-mounted.  Singer
Co., Diehl Div.,, Somerville, N. J.

Circle 139 or Inquiry Card
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IONIZATION CONTROL

Continuous linear readout from
10 x 107 Torr to 2 x 107" Torr.

The RG:S-6 control is a compact, solid
state mstrument. It provides continuous
automatic linear readout, and has at
emission  regulator for good stability
IZmission is variable from 10xa to 10ma
Pressure decade is indicated in an illu
minated window. Vacuum-Electronics
Corp.,, Terminal Dr, Plainview, L. |
NOY

Circle 140 on Inquiry Cord

FLIP-FLOPS

Muay be set and cleared at a 23n¢
rate. Each output can drive 5 loads.

The type 2016 I digital-logic circuit
is a plug-in package. There are 2 in
dependent FE - circnits/card.  Each Tl
contains 2 set and 2 clear diode inputs
The circuit consists of two 3-input cross
coupled NAND gates, each gate supplying
I cross-coupling diode and 2 diode in
puts. The FI is triggered by a positive
rgoing pulse or level which is at least
linsec. wide. Input and output charac
teristics are —oOv. (*+0.6v.) to ground
(—0.5v.). Output-pulse rise time with
2 unit loads and 25pf shunt capacity is
8nsee. The fall time is 8nsec., and 1he
delay tume is 15nsec. max. Temp. range
is —20°C 1o 4+350°C. Rese [Engineering,
Inc.. A & Courtland Sts., Phila, Pa

Circle 141 on Inquiry Card
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>= Instant Logic <

THOUSANDS OF PACKAGED
ANSWERS TO YOUR SYSTEM DESIGN NEEDS

Make vour hloek diagrams, and we'll fill
vour needs exactly from the industry’s
widest line ol digital cireuit modules, The

design problems have heen solved. the
headaches eliminated, the performance

GERMANIUM-TRANSISTOR DIGITAL
CIRCUITS (T- AND CT-SERIES)
T-Series units are in eylindri-
cal puckages. identical CT
cireuits on cards. Available in
commercial and military ver-

sions. Write for Catalog T-113.

EXTENDED-SERVICE CIRCUITS—TO

10 MC (G-SERIES)

A family of economical, com-
patible transistor circuits on
etched cards. Four frequency
sub-groups: 0-100 kpps. 0-1
mpps. 0-5 mpps, 0-10 mpps.
Get exactly the speed you
want, payx only for the speed you
need. Write for Catalog G-53.

UNIVERSAL NOR-NAND DIGITAL
CIRCUITS (U- END UC-SERIES)
Silicon-transistor modules in
welded, transfer-molded. mod-
nlar form or on circuit cards,
Two frequency sub-groups: 0-1
mpps and 0-10 mpps. Units
perform logic and active fune-

tions to 125°C.: cards exceed

ENGINEERED
ELECTRONKCS

cuaranteed. )

temperature requirements of
MIHLAESH0F, Class 11, Write
for Catalog U-93.

TRANSISTORIZED DECADES (N-SERIES)
Miniaturized counters, con-
verters, slorage units in cans or
on cards for medium-speed
(250 ke ) and high.speed (5 me)
application. Write for Cutalog

NR-13A.

MINISIG* TRANSISTORIZED
INDICATGRS (R-SERIES)

High-gain filament and neon
indicators with builtin tran-
sistor driver-amplifiers, Princi.
pal use is to indicate signaul
levels or the stte of storage
elements. Cylindrical and ree-
tangular packages. Write for
Catalog NR-13A.

ROTARY THUMBWHEEL

EECoSWITCHES AND ASSEMBLIES

Muanually operated rotary
switches with direct readout to

coded electrical outputs—deci-
mal, BCD, BCD with parity,

proved. You save untold engineering hours
and dollars. { And the e¢ircuits you use are

I the spees are demanding and the need is
now. the answer is KECO.

many others. One-third the
volume of conventional rotary
switches, Excluzive detent
makes accidental hang-up im-
possible. MIL-quality construe-
tion. More than 560 possible
configurations. Write for EECo-
SWITCH Catalog 014,

DIGITAL SYSTEM BREADBOARD
EQUIPMENT
IFastest, surest way to bread-
board digital systems, Avail-
able in standard and high-speed
(to 10 me) versions. portable
and rack-mounted styles. Uses
standard EECO modules, per-
mits pushbntton tests at oper-
ating trequencies, Designer can
hook up. take down or change
circuitry at will,
using patchcords
and plugs. No sol-
dering, no waste
of time or mate-
rials. Write for T-

or G-Series bread-

board brochures.

ENGINEERED ELECTRONICS Company
1441 liast Chestunt Avenuc, Santa Ana, Calitfornia

Telephone : 347-3651

Cable Address : ENGELEX

"
e ¢

Far Catalog T-113, circle 15 on inquiry cord; for Cotolog G-53, circle 16; for Catalcg U-93, circle 17; for Cotolog NR-134, circle 18; for Catalog 014, circle 19; for breadboard bro

chures, circle 20.

ELECTRONIC INDUSTRIES

February 1964

115




NEW PRODUGCTS

TURRET ATTENUATOR

Features tenth db stepping; operates
in a freq. range of dc to 900Mc.

Model TC-50 provides precise attenua-
tion by using resistive pi-pads mounted in
a machined rotor assembly. The pads
themselves use low-tolerance resistors to
maximize accuracy of circuit values. The
attenuator has a 500 input impedance and
an insertion loss of approx. 1db. At 30xc
the accuracy of the TC-50 is =0.02dDh
and its vswr is L1:1. At 900mc these
ratings are %0.05db and 1.3:1 respective-
ly. The r-f attennator has a full range of
Idb in steps of 0.1db. Telonic Industries,
Inc,, 60 N. First Ave., Beech Grove, Ind.

Circle 142 on Inquiry Card

PHOTOCONDUCTIVE CELLS

New surface-passivation process
eliminates can packaying.

$igpw <BD Surirca-Passivetad hetsr Type
Thotscanduct ive Ca}is

Two new  series of high-reliability
photocells fcature unique wafer construc-
tion. This construction is possible because
of a new surface passivation process,
which is equivalent in effect to hermetic
sealing. The space-saving chips are 0.150
x 0.500 x 0.15 in,, ready ior soldering to
PC boards. The series 42 has a rise time
from dark resistance (2.5 or 50 meg-
ohms) to 4 times saturated light resist-
ance at 100 ft. candles of 1 msec. Power
ratings are 75mw to 350mw. Sigma In-
struments, Inc., 170 Pearl St., Braintree
85, Mass.

Circle 143 on Inquiry Card

116

SORTING VOLTMETER

Sorts components by voltage char-
acteristics into 2 to 10 categories.

Fach sorting decision made by the
35A10 is indicated hy one of the 12 panel
lamps. Classification categories as nar-
row as 100mv can be selected. Center
and span voltages from 100mv to 1Kv. It
may be used in antomated inspection sys-
tems since electrical ontput of each deci-
sion and antomatic progranmming inputs
are provided. Accuracy is *=0.19%. Re-
snonse time less than 200msee. Input im-
pedance 16 megohms. A panel meter aids
in initial programming. J. Omega Co.,
2278 NMora Dr., Mountain View, Calii.

Circle 144 on Inquiry Card

TRIMMER CAPACITOR

~Alows mounting  printed-circuit
board; permits vertical trimming.

& =\

All models of the Pin Terminal Mini
Trimmer are 5/16 in. in dia. The 1 to
5pf model stands 0.480 in. above the
hoard; the 1 to 10pf model stands 0.680
in.; and the 1 to 14pf model stands 0.870
in. It teatures a direct traverse tuning
mechanism, This gives completely lincar,
precision tuning with capacitance change
of 04-0.6pf/turn, and a guarantee of no
capacitance reversals. It has a dewv of
750v. and dielectric strength of 1500v. Q
factor at 30Mmc is 500 min. Operating
temp. is—55° to 4125°C, Corning Glass
Works, Corning, N. Y.

Circle 145 on Inquiry Card

ELECTRONIC INDUSTRIES -

CRYOGENIC TRANSDUCER

Operates at —320°F. Static error
band +=1.0%; temp.-error band, +3.0%.

The Model 426 absolute pressure trans-
ducer is now available in an optional
design capable of cryogenic operation.
A flexure-pivot supported wiper is driven
directly by the pressure capsule. This
climinates friction-producing bearings and
complex multiplying linkages. The op-
tional cryogenic design uses special ma-
terials almost insensitive to temp. Spues:
ranges, 0-15 to 0-200psia or psig; oper-
ating temp.,, —320 to 4165°F; vibration,
10g. Bourns, Inc., Instrument Div., 6133
Magnolia Ave., Riverside, Calif.

Circle 146 on Inquiry Card

MULTIPLE CONTACT SWITCH

Programming device performs
thousands of control functions.

The card -actuated multiple - contact
switch, model No. 540, is punched-card
controlled. It performs thousands of com-
plicated switching and control functions
which were previously done by hand op-
eration or tape-control methods. It is 914
x 83% x 71/16 in. deep and can be monnt
ed anywhere because of its remote con-
trol features. The switch has 530 con-
tacts. This allows new applications in
machine progranuning, missile and air-
craft check-out equipinent, ete. Switch
Div., Hickok Electrical Instrument Co.,
10514 Dupont Ave., Cleveland, Ohio.

Circle 147 on Inquiry Card
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DC-T0-50 MC, 10 MV/CM

Solid-State Oscilloscope

for accurate, reliable measurements

. . . even in difficult environments.

The type 647 Oscilloscope and plug-in units add new convenience to display and
measurement of high sensitivity, wide-band, dual trace applications.

Adaptable and versatile, the oscilloscope retains accuracy, within stated specifications,
under extensive temperature variations . . fluctuating line veltages . . difficult conditions.

TEMPERATURE

Non-Operating —55“C
to +75°C. Operating
—30°C o +65°C.

Type 647

Features

with 10A2 and 11B2
Plug-In Units

100 v—130 v line voltage.
No calibration changes with
line fluctuations. 50-to-40C
cps line frequency. Low
power—185 watts, approxi-
mately, Convection cooled—
no fan needed.

Tektronix, Inc.

ELECTRONIC INDUSTRIES

direction, along each

SHOCK HUMIDITY
Non-Operating 20G's Non-Operating meets
max, 2 shocks, each Mil-Std-2028, Meth-

of 3 major axes.

Dural-trace operation. 10
mv/cm  sensitivity. Dc-to-
>50 Mc passband. Less than
T-nsec risetime.

5 6cm by 10-cm display
area. Internal, no-parallax
graticule, Controllable grati-
cule illumination. 14-kv ac-
celesating potential.

3night line automatic
triggering. +10 external trig-
gerattenuator, (on main time-
base triggering). ‘Ground’
input positions on each ver-
tical channel.

od 106A, except freez-
ing, vibration, through
5 cycles (120 hours).

2 time bases, independ-
ent triggering. Sweep rates
to 0.1 usec/cm. 10X sweep
magnifier.

Sweep delay 50 sec ta
1 usec. Single-sweep oper-
ation. Wideband (>50 Mc)
triggering. External horizon-
tal input.

1-kc voltage calibrator,
(crystal controlled). Push-
button trace finder. D<-
coupled Z-axis amplifier.
Current-probe calibrator.

VIBRATION

Non-Operating or Op-~
erating 0.0253" pk-pk,
10-55-10 cycles, (4 G's
max), 1 min cycles, 15
min each major axis.

ALTITUDE

Non-Operating 50,000
ft. Operating 15,000 ft.
56-t0-400 cps line freq.

Type 647 Oscilloscope . . $1225
(withaut plug-ing)
['ype 10A2 Dual-Trac it $675
Type 1182 Time-Base Uni $82¢
P6008 Probes . $ 7
< t ton, Ore
jaldrace display shaws t and output pulses
» amplifier sec/ with trigger source
fr hann y, [ nvenient and é ate
t ship tetween traces or S
utput. Lower t sapplied step fun
FOR MORE INFORMATION—-OR TO

ARRAKNGE A DEMONSTRATION —
PLEASE CALL YOUR TEKTRONIX
FIELD ENGINEER.

/ P.0.BOX 500 - BEAVERTON, OREGON 397005 - Phone: fArea Code 503) Mliichell 4-0161 - Telex: 036-691
TWX: 503-291-6805 - Cable. TEKTRONIX - OVERSEAS DISTRIBUTORS IN 25 COUNTRIES

TEKTRONIX FIELD OFFICES in principal ¢
Tektronix Australia Pty., Limited, Sycdney, New Soulh W:
Tekfronix International A.G., Zug, Switzerland « Tektronix Limited, Guernsey, Chan

» February 1964

les = Tektronix Canada Ltd., Mont

in United Stale

Circle 68 an Inquiry Card

. Consult T2lephone D'rectory
Quebec and Toronto, Ontari
o/ [slands « Tektronix U.K. Ltd., Lord

), England
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Cut costs — save valuable
space with these

SUB-MINIATURE

A, and UB
ARVARIABLES

2-Hole Mounting

Printed Circuit
Mounting

Precision machined for high reliability—exceptional mechanical stability!
¢ HIGH “Q" — GREATER THAN 1500 AT 1 MC! e HIGH TORQUE-TO-MASS RATIO — 2'2 TO 10 INCH OUNCES!

e LOW TEMPERATURE COEFFICIENT — PLUS 26 =+

Cut costs—improve performance—save valuable
space with these sub-miniature air variable capacitors!
Type “U” requires less than 0.2 square inch for chassis
or panel mounting — Types “UA” and “UB” require
less than 0.23! No special tools required for installation
— slotted rotor shaft accommodates large screwdriver.
Rotors and stators precision machined from one piece
of solid brass — provide outstanding mechanical sta-
bility. Units offer high **Q” (greater than 1500 at 1 mc.),
high torque-to-mass ratio, and low temperature coeffi-
cient — provide absolute freedom from moisture en-

+~ 20 PPM/° C!

trapment found in trimmer capacitors of the enclosed
or solid dielectric type.

All metal parts are silver-plated — ceramic is
steatite Grade 1-4 or better. Exceptionally uniform
delta C and voltage characteristics . . . voltage break-
down ratings available to 1300 volts DC. Single Section
types available in three fast, easy mounting styles: “Loc-
Tab”, Printed Circuit and Two-Hole — Differential and
Butterfly types available only in Printed Circuit mount-
ing styles. Tuner (coil-capacitor) assemblies available
in production quantities to your specifications.

DETAILED COMPONENTS CATALOG AVAILABLE — Write for your free copy today on company letterhead.

118 Circle 69 on Inquiry Card

E.F. JOHNSON COMPANY

2803 TENTH AVENUE S. W. . WASECA, MINNESOTA

CAPACITORS o TUBE SOCKETS ¢« CONNECTORS o PILOT LIGHTS
INSULATORS ¢ KNOBS AND DIALS ¢ INDUCTORS ¢ HARDWARE

TYPE “M"” AND “S"” MINIATURE CAPACITORS — Slightly larger
than the “U” and “UA" Types, still excellent for use in compact
equipment. Soldered plate construction, heavily anchored stator
supports. DC-200 treated steatite insulators. Plates are nickel-
plated brass. Available in Single Section, Butterfly, and Differen-
tial types with straight, locking and screwdriver shafts. “S$” also
available in Dual type.

ELECTRONIC INDUSTRIES -+ February 1964




MEW PRODUCTS |

MC AMPLIFIERS

Band-pass, 100kc—150 Mc. Out-
put, 6v. p-p into 502 @ 10McC.

I'hese solid-state units feature wide
response and higlt output. Impedance is
502 in and out with noise and hum of
12uv ®Ms$ equivalent input. Three different
gains available are 20, 40, and 060db
nominal. Amplifiers are packaged as sig-
nal chassis only (3000 series) and com-
plete amplifier and power supply in an
instrument case (4000 series). C-COR
Electronics, Inc., P.O. Box 824, State
College, 1'a.

Circle 234 on Inquiry Cord

CERAMIC HEADERS

High alwmina ceramic for packaying
transistors and other componcenis.

These ceramic headers are available
with copper or kovar flanges, with termi-
nations of kovar, and a wide range of
nickel alloys. The metallized pads are
finished for soldering, Thermal resistance
is 6°C/w. using 0.060 in. thick ceramic.
Min. spacing without electrical leakage
between conductive areas is 0.010 in.
Precision helium leak detector testing
assures hermetic seals on all units. Cen-
tralab, The Electronics Div. of Globe-
Union Iuc., P. O. Box 591, Milwaukce,
Wisc.

Circle 235 on Inquiry Cord {

DC POWER MODULES

Short-circuit protection guurds
against short or overload conditions.

These silicon modules operate at 71°C
amb. Remote sensing provides rated reg-
ulation at the load, while remote pro-
gramming allows voltage adjustments
without touching the supply. Modules are
available in outputs ranging from 3vdc
@ l.5a. to 50vdc @ 150ma. Trygon
Electronics, 111 Pleasant Ave., Roosevelt.
N. Y.

Circle 236 on Inquiry Cord !
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NEED A

3000 VOLT
ZENER DIODE?

¥ Corotron actual size; Astronetics
power supply, showing Corotron
location, % size. Courtesy Astro-
netic Research, inc., Nashua,
N. H.

" You could string together several hundred zeners. Or you
could specify one Victoreen Corotron. It is the gaseous equiv-
alent of the zener with all the advantages of an ideal HV zener
diode.

For space research and other rugged applications requiring
absolute power supply stabitity, GV3S Series, shown, provide
the ideal reference voltage anywhere in the range of 400 to 3000
volts. They enable circuitry to maintain constant high voltage
regardless of battery source voltage orload current variations.
Cubage and weight (GV3S Corotron weighs only 4 gm.) are
important considerations. So is temperature variation (Coro-
trons operate from 200°C down to -65°C). Ruggedized versions
withstand shock to 2000 G, vibration 10 to 2000 cps.

If you're trying to simplify circuits . . . to cut cost, size and
weight . . . to upgrade performance—you need Corotron high
voltage regulators. Models are available now from 400 to 30,060
volts. A consultation with our Applications Engineering Dept.
will speed up the countdown. 749.A

VICTOREEN

VICTOREEN

THE VICTOREEN INSTRUMENT COMPANY
5806 Hough Avenue ¢ Cleveland 3, Ohio, U.S.A.

Victoreen European Office: P.0. Box 654, The Hague

Circle 72 on Inquiry Cord 119




Know why | cost
30% less
than you?

Beats me.

I'm automated.

Model VC10GWY 0.8pf-4.5pf
ACTUAL SIZE

Model VC10GW 0.8pf-4.5pf
ACTUAL SIZE

Specify JF“ “¥” Hi-lifee trimmer capacitors and
save 30 per cent-with increased reliability!

Automated production along with new design
advances reduce JFD “Y" piston trimmer costs
30 per cent below those of competitive capacitors.
“Y" trimmers capacitors also offer the unique
HI-LIFE adjust mechanism which guarantees an
adjustment life of 500 cycles*-—600 per cent greater
than Mil-C-14409B requirements plus ...

Features: ® Special process glass dielectric for
high stability over a wide range of operating tem-
peratures (—55°C to 125°C) m High Q factor—500
measured at 1 MC = Ultra linear tuning with no

reversals m Fine multi-turn adjustment for
increased sensitivity and excellent resolution m
Space-saving telescopic tuning assembly with little,
if any protrusion of adjustment screw for compact-
ness m Anti-backlash design maintains its setting
despite shock and vibration and gives smooth uni-
form tuning adjustment.

JFD “Y” trimmers are available in panel mount and
printed circuit types—as well as Sealcap, Max-C,
split stator, or differential, glass or quartz construc-
tion. Special Y trimmers can be custom-made to
your specs, too. Ask your distributor or write us for
Bulletin “Y".

*MIL-C-14409B specifications define a cycle as four complete revolutions in the direction of increasing capacitance and

four complete revolutions in the opposite direction.

FD ELECTRONICS
CORPORATION

THE - AMERICA KNOWS BEST!

JFO MIOWESTER!

[ Division

JFD ELECTROMCS CORPORATION, 15th Ave. at 62nd St., Brooklyn, N. Y. 11219 « 212 DEwey 11000 « TWX: 212-833.7001 + Cable JEFDEE
ORTHERN Damiano Piace, P.0. Box 96, New Hartford, N. Y. 13503

JFO NORTH[ASTERN Ruth Drive, P.0. Box 228, Marlboro, Mass. Numley573ll

JFD MID-ATLANTIC, 313 E. Broad St., Palmyra, N. J. « 609-665-0788

JFO MIO- ATLANTIC MARYLAND, P.O. ‘Box 7676, Baitimore, Md. 21207 Phone: 301-944-5644

N, 6330 Hermione St., Chicago 46, Illinois + 775.5424,5425

JFO MIOWESTERN. OHI0, P.0. Box 8086 Cincinnati 8, Ohio + 513-421-1166

JFO w(ST(RN 9Muv|an Place, Arcadia, Cahfornia + 213 HI 6-0312

51 McCormack Street. Toronto, Ontario, Canada * ROger 2-7571

NE & CABLES LT0., Components Gvou» Capacitor Sales Dept., Footscray, Sidcup, Kent, England

LCC STEAFIX, 128 Rue de Paris, Boite Postale 51, Montreuil-sous-Bois, Seine, France

23, Industrial Area B, Azur, Israel

DUCON CONOENSER PTY. LTO., Christina Road, Villawood, N.S.W., Australia

JFO CAN,
STANDARD T[LEPNO
JFO (SRAEL, LTO., B1dg.

. Phune 315-732:3507

Variable Trimmer Piston Capacitors m Metalized Inductors @ LC Tuners m Fixed Capacitors w Fixed and Variable Distributed and Lumped Constant Delay Lines @ Pulse Forming Netwerks

120 Circle 70 on Inquiry Card
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F REE! Use These Cards for:

e Catalogs, Bulletins, Literature ® Design features of advertised products
e nformation about new Products ® New Tech Data for Engineers

BUSINESS REPLY MAIL

No Postage Stamp Necessary If Mailed in U.S.A.

POSTAGE WILL BE PAID BY

ELECTRONIC [NDUSTRIES

The Computer Center
P. 0. Box 1970
Camden, New Jersey 08100

FIRST CLASS
PERMIT NO. 2333
CAMDEN, N. J.

FIRST CLASS
PERMIT NO. 36
PHILA., PA.

BUSINESS REPLY MAIL
NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES

POSTAGE WILL BE PAID BY

ELECTRONIC INDUSTRIES

Chilton Company

Chestnut & 56th Sts.
Philadelphia, Pa. 19139

Att: Circulation Dept.




F REE! Use These Cards for:

e Catalogs, Bulletins, Literature ® Design features of advertised products
e Information about new Products ® New Tech Data for Engmeers

YOUR NAME ... ... ... .. ... ... ... ... ... .. oo TITLE Lo
Mail Stop or
FIRM Div./Dept. . ... .. ... ... ...

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
81 82 83 84 85 86 87 88 89 20 91 92 93 94 95 96 97 98 99 100

101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140
141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180
181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220
221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260
261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280
281 282 283 2384 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300
301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320
321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340
341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360
361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380
381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 400

Please send me further information on the items | have circled above.
Postcard valid 8 weeks only. After that use own letterhead describing item wanted. 1-A EI-09 FEBRUARY 1964

CHANGE OF ADDRESS |

| wish to continue receiving ELECTRONIC [NDUSTRIES

Change my address as indicated.
OLD ' NEW
: Company -
: Mail Stop or
Div./Dept.. - — o
Title/Position____ -
| Company Address _
T e ™ Gty Zone __State
! Signature. o
IMPORTANT

FOR OUR STATISTICAL RECORDS PLEASE CHECK THE ONE APPROPRIATE CATEGORY THAT
BEST DESCRIBES YOUR COMPANY OR DEPARTMENT. Failure to do so will delay your address
change.

[ Mfr. of non-military electronic receiving and transmitting equipment.

[ Mir. of non-milltary electronic instruments, measuring, control and test equipment.

[3 Mfr. of non-military electronic P s, data pr ing, lysers, busi machines.

O Mfr. of Guided Missiles and Accessories; Aircraft and Accessories, All Types of Military Preducts and Equipment.
[ Mtr. of electronic components, parts, tubes and like products.

[ Mig. Co. (non electronic) using any of the above equip. In mir., research or develepment work.

O Broadcasting or (olocastmg station.

ac cial ication user (Tel & Tel, Police, Airports, Recnrdmg Studio, Etc.).

[ Indspendent research, test, design laboratories and ind d not part of a mfg. Oe.

[] Gov’'t Bureaus, Gov't Iaboratories, Gov't research center, military instatlation.

[] Wholesaler, mfz. representative, service firm.

[J University (educational) Public Library.

[ Other (Please @XpIBin) .. ... ... ... .. ... ...
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Please send me further information on the items | have circled above. ; :
Postcard valid 8 weeks only. After that use own letterhead describing item wanted. 1-A El-09 FEBRUARY 1964

NEW Subscription Order -

| wish a new complimentary Subscription to

ELECTRONIC INDUSTRIES Mail Stop

or
Company Name Div./Dept R

Name L Position /Title -~

Company Address

City Zone State

IMPORTANT

FOR OUR STATISTICAL RECORDS PLEASE CHECK THE ONE APPROPRIATE CATEGORY THAT
BEST DESCRIBES YOUR COMPANY OR DEPARTMENT. Failure to do so will delay your subscription.

O Mfr. of non-military electronic receiving and transmitting equipment.

O Mfr. of non-military electronic instruments, measuring, control and test oquipmont

0 Mfs. of non-military electroni ters, data p lysers, b h

[0 Mfs. of Guided Missiles and Acuuoms. Anrcnﬂ and Accossorlcs, All Types of Military Products and Equipment.
O Mfr. of electronic components, parts, tubes and like products.

0O Mig. Co (non eloclromc) uslng any of the above equip. In mfr., research or development work.

0 8 or tel

ac iel icati uur (Tel & Tel, Police, Alrpom, Rocovdmg Studio, Etc.).

[J independent research, tost design laboratories and ind. t part of & mig. Ge.
O Gov't B , Gov't | ies, Gov't r h center, military instaliation.

[0 Wholesaler, mig. p tative, service firm.

O University (educational) Public Library.
[0 Other (Please explain) .. .. .. .. .. it ie ittt i ettt eraaraaeeanees
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e Information about new Products @ New Tech Data for Engineers
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ELECTRONIC INDUSTRIES

Chilton Company

Chestnut & 56th Sts.
Philadelphia, Pa. 19139

Att: Circulation Dept.




*TRADE.MARK

SERIES 5406 Receptacle for
a Southern Manufacturer.

N-E~

and already reliability proven!

ELCO VARIPLATE

miniature connectors for programmed or hand wire wrapping at.200"sq. grid

SERIES 5501 designed to mate with our
7021 and 7022 module card plugs.

SERIES 5408 Rack-and-Panel Receptacle
for an Eastern Manufacturer.

Through the use of the new ELco VARIPLATE® connector, any number of con:
nectors, each with its own complement of contacts, can be constructed on
the same distinguishably patterned base plate. The added speed and efficiency
of programmed wiring elevate this modularly designed family to new levels
of performance and versatility. Series 5501 employs the reliability-proven
ELco VARICON® contacts; other Series shown utilize the equally reliable ELco
VARIMATE® contacts. Send for Bulletin 5501 and other literature to learn how
SERIES 5405 Ribbon Cable for these remarkable new building blocks are applicable to your own sophisticated
a Mid-Western Manufacturer. design parameters and techniques.

™
it it’s new...if it's news... / /

it's from
CORPORATION

/
ELLO

L

MAIN PLANT AND OFFICES, Willow Grove, Pa., 215-659-7000, TWX 510-665-5573; ELCO
PACIFIC, W. Los Angeles, Cal. 90064; ELCO MIDWEST, Chicago, Ill. 60645; and Licensees,
Distributors, Importers, Representatives Throughout the World,
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r-----------
on-time delivery of emergency
and prototype connector needs

BENDIX

call your local Avnet Headquarters [ |
The Avner System, coast to coast
hesssswesoewd
Pygmy* types PT, SP; Pygmy crimp
types PTCE, PTSE; MS MS-E,
MS-R, QWLD, SR rack & panel;
BRM, BRMM rypes.

[ el s Kol R Ayrantin |
many other Bendix* Products
l are available immediately from Avner

AINET:

1 call your Local Avnet Headquarters |}

le wu'! System Coast to Coast
[ ¥ - - - .-

eg. T.M BendGCorp‘

o= == T LTy
Wz'\llmry L.1.; Chicago,; Phoenix;

Burlington, Mass Syracuse, N.Y.;

L Il

Salt Lake City, Bellevue, Wash.;
San Diego, L.A., Sunnyvale, Cal
------------

...Sdifin“'smf}ﬁf...
D.C. AMPLIFIERS

50
watts
to
one kilowatt

Linear, non-switching . . .
D.C. operational amplifiers . . .

Write for complete information

DYNATRAN

electronics conporation
178 HERRICKS ROAD

MINEOLA, NEW YORK
5168 PI 1-4l4l

Circle 105 on Inquiry Card
126

|

WEW PRODUGTS

MEMORY SYSTEM

Operates in severe environments,
4.5usec.

Read/write cycle,

TRIODE-PENTODE

Combines a 5w. audio output pen-
tode and voltage amplifier triode.

The SEMS-IR is a mimaturized, ran-
dom-access, airborne core-memory systen,
Operating temp. is —25°C to +75°C.
The 4096-word by 32-bit memory is
available in 2 modular welded-circuit
packages. One has plug-in module inter-
connections for field maintenance, and the
other has welded module interconnections
for max. reliability and package density.
Electronic Memories, Inc., Hawthorne,
Calif.

Circle 205 on Inquiry Card

WAVEGUIDE SWITCH

Gives 30db isolation when open
and 0.2db loss when closed.

The KU901 is a high-powered broad-
band waveguide switch. It operates by in-
teraction of electromagunetic wave with
a confined hydrogen plasma. The C-band
switch has applications in duplexers, elim-
inating spike wvoltage; in high-power
pulse-width modulators and shapers; and
in ring resonators. It has been tested and
operated in a SPST circuit at lmegawatt
peak and a 0.001 duty factor. Metal-to-
ceramic construction permits operation at
high amp. temps.; max. seal temp. is

250°C. Switching time is 80nsec. ITT
Corp., 320 Park Ave., New York 22,
N. Y.

Circle 212 on Inquiry Card

ELECTRONIC INDUSTRIES -

The type 6T9 Compactron has a scated
height of 2 in. and a dia. of 1.188 in.
Significant ratings of the pentode section
include 12w. plate dissipation and 6,500
micromhos transconductance. The triode
has an awplification factor of 90 and
transconductance of 3,000 micromhos.
Max. ratings for the pentode: E,, 275v.;
Eag, 275v.; screen dissipation, 2w. FFor the
triode: E,, 300v.; plate dissipation, 1.2w
General Electric, Schenectady 5, N. Y.

Circle 206 on Inquiry Card

STORAGE TUBE

Uses fiber optics to canple the
writing and reading sections.

Type WX-4640 is a compact dual-gun
scan converter. The converter stores a
min. of 7 gray scales. It permits simul-
tancous writing and reading with cnough
persistance to preserve a full display of
slow-scan or radar-sweep data. The in-
put may be cut off and the last frame
read for hr. at standard TV irame
rates. Live or tone displays may be
completely or partially erased selectively
or in total. It uses magnetic deflection,
electrostatic focus writing gun; and a
magnetic focus and magnetic-deflection
reading gun. Westinghouse Electronic
Tube Div,, Elmira, N. Y.

Circle 213 on Inquiry Card
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NEW PRODUGTS | £

WIRE STRIPPER

Strips thermoplastic insulation ncat-
Iv and rapidly from finest wires.

This 5 in. long, 4 oz. stripper features
nickel-chirome stripping elements that are
tflattened and notched. It strips wires
even in recessed or crowded areas. It has
adjustable wire-stop for accuracy and a
spring-guide assembly guarautecs tool
seometry. Anti-fatigue grips are soft neo-
prene sponge that stay near room temp.
Wassco Glo-Melt Div., American Elec-
trical Heater Co., 6110 Cass Ave., De-
troit, Mich.

Circle 214 on Inquiry Card

CLEANING TRANSDUCER

Spaced-lamination de-
sign doubles efficiency.

An ultrasonic
Magnapak Mark II, gives high cleaning
capability and production rates. The unit
covers the bottom of the tank. Thus

cleaning transducer,

cleaning power is distributed evenly
throughout the solution. The design gives
higher watts/sq. in. density capability. It
uses a  double-channel core with open
ends to provide more efficient and higher
amplitude ultrasonic vibration. Westing-
house Electric Corp.'s Industrial Elec-
tronics Div., Baltimore, Md.
Circle 215 on Inquiry Card

ELECTRONIC INDUSTRIES -

TUNNEL-DIODE AMPLIFIER

Operates at 1485 megacycles
megacycles.

and 2250

Gain on this tunnel-diode amplifier is
1345 min. and noise figure is 5db nominal.
Saturation level is 4+-20dbm for 1db com-
pression, and vswr is 1.3. Both units use
their own power source and are fitted
with type-N connectors. These broad-
hand devices are suitable for use in
counternasures receivers, broadband
communication systems, and telemetry.
Frequency Engineering Laboratories,
Farmingdale, N. J.

Circle 216 on Inquiry Card

SOLID-STATE KLYSTRON

C-band unit is mechanically
tunable through 5.4—-5.9cc.

MS 100 SOLID STATE
MICROWAVE SOURCE

s 1001

The MS 100 is voltage tunable over
a 1% bandwidth, It uses high reliabiiity
transistors and varactor diodes. It meas-
ures 6 cu. in,, and weighs less than 10 oz.
Minimum output power is l0mw with
spurious noise 60dbh down over the rated
ireq. It is more than 30db down outside
the range, operating with a 2 to 1 mis-
match. Fairchild Semiconductor, div. of
Fairchild Camera and Instrument Corp.,
545 Whisman Rd., Mountain View, Calif.

Circle 217 on Inquiry Card
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- - 3 K F r |
specify the new Microdot Products

contact Avnet for best service

AVNET

on-time delivery of Microdot

Connectors and cable
N I e
Multipin connectors with up 1o 61
power or 19 coaxial contacts in
1V8" o.d. plug; microminiature coax
connectors in 50, 70, 90 ohm types;
coax, twinax, triaxial cables (RG

types approved to MIL-C-17C).

- L L Y i1 7 |
many other Microdot Products are
available immediately from Avnel

: MICRODOT :

call your local Avnet Headquarlers

The Avnet System, coast 1o coast
C T F T T T Y T

§ == am ...
Weslbury, L 1.; Chicago; Phoenix;

Burlmglon, Mass Syracuse, N. Y

N

Salt Lake Clly, Bellevue, Wash.;

San Diego, L. A., Sunnyvale, Cal.
. S BN R e E -l

Circle 106 on Inquiry Card

Watch for these
1964 EDITORIAL FEATURES

March  IEEE SHOW ISSUE

April  Electronic Measurements and Stand-
ards

May Interconnection Techniques

June  STATE-OF-THE-ART  REFERENCE IS-
SUE—featuring Electronic Components

July  Medical Electronics

August WESCON SHOW ISSUE
September  Microelectronics

October Power Supplies

November 12th Annual MICROWAVE ISSUE

December New Electronic Materials

AD-CHART [SSUES: January. March, May. July.
September, November

The STATE-OF-THE-ART Magazine
for Electronic Engineers

BUEEIRONIE

INDUSTRIES
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SIZES OF PROGRAMMING SYSTEMS

i

i
NOW THERE ARE

s daie

-

| ENGINEERED TO FIT STANDARD RAGKS!

| S SRS, ——

MODEL 309 w 3264 POSITIONS

MAC Panel Plugboard Programming Systems are designed
to meet all your requirements for dependable program
control of electronic equipment. Available in sizes rang-
ing from 200 to 5120 positions, systems include re-
ceivers, lightweight phenolic or diallyl phthalate plug-
boards and a complete set of manual and fixed plugwires.

Check the complete line . . . write for catalog, price

list and set of receiver mounting dimension sheets.

MAG PANEL GO,/ 0.E.M. DIVISION

Division of Adams-Millis Corporation

High Point, North Carolina

Circle 4 on Inquiry Card

128 ELECTRONIC INDUSTRIES -

NIEW PRODUCTS

X-Y RECORDERS

Input resistance 1 megohm at
null on calibrated input ranges.

Models 135\ and 2D-2A X-Y record-
ers are available with a 1 megohm input
resistance. Each recorder operates {rom
0.5mv/in. (0.2mv/cm where applicable)
to 50v/in. (20mv/cm) in cleven ranges.
Stepless range controls permit arbitrary
full-scale range setting with 100,0009
input resistance at null on four most sen-
sitive ranges, and 1 megohm at null on
all other ranges. . L. Moseley Co., 409
N. Fair Qaks Ave., Pasadena, Cal.

Circle 227 on Inquiry Card

MINIATURE CLUTCHES

Minimun torque ratings of 10
oz.-in. at speeds to 1000 rpM.

Models 162-B1 and 162-S1 operate in
6, 12, 28, and Y0v. ranges at 2.5w. Torque
loss with stainless ball bearings is less
than 1 oz.-in. Field shaping and the steel-
to-brass face enable the magnetic clutches
to deliver 15 oz.-in. A 120% overvoltage
is permissible for 50% duty cycle. Ap-
plications include the driving of potentio-
meters, servo balance units, remote con-
trols and speed changes. Ultronix, Inc.,
111 E. 20th Ave., San Mateo, Calif.

Circle 228 on Inquiry Card
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NEW PRODUCTS

DC-DC CONVERTER

Provides highly regulated, isolated
dual outputs of 28vdec at 50ma.

Model 1UL10 is a 28v. dc-dc converter.
Provides a highly regulated output from
a hattery input of 22 to 29.5vdc with up
to 3v. p-p noise. The unit is protected
against both short circuits and reverse
polarity. Regulation is *+0.5% ; ripple is
limited to 10mv p to p. Microdot Inc.,
Magnetics Div., 5960 Bowcroft St., Los
Angeles, Calif.

Circle 193 on Inquiry Card

MODULE EXPERIMENTER

IFor the study, design, test, and
demonstration of digital logic modules.

The Navcor Model

Experimenter,
1320B, is a general-purpose laboratory

instrument. The all-semiconductor unit
provides all the voltages and waveforms
necessary for designing and testing trans-
istor switching circuits. Coupled with the
400 Series of systems function modules,
the portable unit enables logic designers
to save time by simulating and testing
the design of complex logic configurations
before committing them to operational
systems. A squarewave generator with a
variable freq. of 5 to 500kc produces 2
squarewaves of opposite polarities. Navi-
gation Computer Corp., Valley Iorge
Industrial Park, Norristown, Pa.

Circle 194 on Inquiry Card

ELECTRONIC INDUSTRIES -

\

Model SROGOP2
Size: 3-1/4" x 4" x 515/16”

New Programmable Silicon
Transpac® DC Power Modules

0-60 VDC Variable « 200 ma to 8 amp ratings

Programmable over their wide (0 to 60 VDC) range,
ERA’s new All-Silicon Transpacs are available in 200 ma,
500 ma, 1, 2, 4 and 8 amp current ratings. These high
stability, 71°C, precision specification, low cost DC mod-
ules are ideally suited for all your power requirements.

SPECIFICATIONS

February 1964

Input: 105 to 125 VAC, 50-400 cps
Ripple: Less than 800 uv RMS
Line Regulation: Less than ==0.01%

Programming Constant: 500 ohms
per volt

Transient Response: Less than 50

or 5 mv microseconds
Load Regulation: Less than 0.02% Temperature Coefficient: Less than
or 5 mv 0-01%/°C or 3 mv

Programming Range: 0-60 VDC (4
sub-ranges)

Max. Operating Temperature: 71°C
free air, full ratings

MODEL vbc CURRENT PRICE
SRO60P2 0-60 0-200 ma $195.
SRO60PS 0-60 0-500 ma 215.
SRO601 0-60 0-1 amp 255.
| SRO602 0-60 0-2 amps 295.
SRO604 0-60 0-4 amps 395.
SRO608 0-60 0-8 amps 495.

Check the full range of solid-state

TRANSPAC DC Power
Converters,

today!

DEPT. EI-2, 67 FACTORY PLACE

Inverters and Frequency
Changers. Send for your ERA catalog

Modules,

ELECTRONIC RESEARCH ASSOCIATES, INC.

e CEDAR GROVE, N. J. + (201) CEnter 9-300

| SUBSIDIARIES: ERA Electric Co. + Advanced Acoustics Co. = ERA Dynamics Corp. ¢ ERA Pacific, Inc.

Circle 73 on Inquiry Card
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COMPACT

STEPPING
SWITCHES
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Four compacts to fill big shoes

If you're in search of a switch to handle a large transfer,
cycling or counting job in a small space, you can count on
one of AE's four compacts to do the job. For instance, the
stepping switches, from left to right in the photo, have these
features:

Type 40 (in foreground) is no larger than a pack of king-size
cigarettes. It is a decimal switch with up to five bank levels,
but only 10 points per level, so no extra steps must be taken
when counting decimally.

Type 80 is a larger-capacity version of the Type 40, with
from six to twelve 10-point levels.

Type 44 is available with up to eight 10-point levels (with

11 points on all levels where specified).

Type 88 is a larger-capacity version of the Type 44, with
from six to twelve 10-point levels (with 11 points on all
levels where specified).

All four AE compact steppers offer positive positioning—an
exclusive design feature that makes overthrow impossible,
and locks the rotor in the correct position.

AE compact stepping switches are available in numerous
variations, many directly from stock.

For full information, ask for Circular 1698-K. Write to the
Director, Control Equipment Sales, Automatic Electric,
Northlake, Illinois.

AUTOMATIC ELECTRIC

Subsidiary of

GENERAL TELEPHONE 8 ELECTRONICS @

Circle 74 on Inquiry Card
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NEW PRODUGTS

HYDROGEN THYRATRON

Functions as inverse clipper
in line-type radar modulators.

The zero-bias, short-ionization time l
thyratron clips at a switch-tube level of

35 megawatts  in  line-type modulators. |

Heater current is 20a. with 3.0v. heater
voltage. Absolute max. ratings include
inverse dc anode voltage of 33kv; peak
continuous cathode current, 800a.; peak
fanlt cathode current, 2,900a; peak grid
trigger current, 15a. Tung-Sol Electric
Inc., I Summer Ave, Newark 4, N. J.
Circle 19t on Inquiry Card

SEMICONDUCTOR LASER

Nsec. response time affords modu-
lation bandwidth in 10Mc range.

This semiconductor laser, combined
with a pulse-freq. modulator, provides a

low-noise, line-of-sight voice communica-
tions device. The GaAs unit uses multi-
layer dielectric coatings to give guaran-
teed threshold current deusities of less |
than 2000a/cm® at 77°K. Pulse freq.
modulation technique eliminates shielding
the receiver from amb. light. Threshold
current is 0a. or less at 77°K and at 100 |
pps. Spectral output at 77°K is 8400 A
to 8450 A, depending on power dissipated
at the junction. The linewidth ranges
from 8 A at threshold to about 25 A at
S5 times threshold. Korad Corp.,, 2320
Colorado Ave,, Santa Monica, Calif.

Circle 192 on Inquiry Card ‘

NEW/! Three BALLANTINE
Sensitive VIDEO VTVM'S

... glve you choice of log or linear scales

MODEL 310B LOG VTVM
(without probe)

MODEL 311 LINEAR VTVM
(without probe)

MODEL 314A LOG VTVM
(with probe)

Ballantine now offers you a e

choice of precision, labora- : S s %
tory-type VIVM’S with
either logarithmic or linear
voltage scales. Each new
model gives you these advan-
tages: wide frequency and
voltage measurements — up
to 10,000 V with accessories;
large indicating meter; ex-
treme sensitivity and accur-
acy ; use as a 60 db amplifier;
high feedback over the entire
band; and more than 3,000
hours between calibration
checks due to conservative
operation of both tubes and
components. All three models
are nmow available in both
portable and rack versions.

Model 310B

VOLTAGE FREQUENCY VOLTAGE

MODEL  ScatE(S)  RANGE RANGE ACCURACY

% of reading)

100 V-100 V
3108 L0G | 10cps—6Mc | (downto30vas | 22020¢hsaMe | o op
null detector) 3%, 10 cps-4 Mc
5%, 10 cps-6 Mc
(% f.s.d.)

1 mV-320V (full scale) | 5o, o 2M
311 | UNEAR | 10cps—6Mc | (Gownto30uvas | 5303002 ME | oo

rull detector) 5%, 10 cps-6 Mc
1 m\;—lOOéJ v
with probe; (% of reading)
3147 100 4V-100 V o i
" 8 A 2 M . )
(includes| LOG | 10cps—6Mc |  withaut probe .‘23"2 %g gg:_i Mo (mclul;ilr)lg
prohe) (down to 30 wVas | 5%, 10 cps-6 Mc probe

null detector)

Write for brochures giving many more detuils

{2 BALLANTINE LABORATORIES e

Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY VACUUM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR AMPLITUDE,
FREQUENCY, OR WAVEFORM. WE HAVE A LARGE LINE, WITH ABDITIONS EACH YEAR. ALSO AC/OC LINEAR CONVERTERS, CALIBRATORS,
WIDE BANO AMPLIFIERS, DIRECT-READING CAPACITANCE METERS, AND A LINE OF LABORATORY VOLTAGE STANDARDS 0 TO 1,000 MC.

ELECTRONIC INDUSTRIES < February 1964 Circle 75 on Inquiry Card 131
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Versatility Alimost Unlimited

The capabilities of Fair- . ' from 5 nsec/cm to 1 minute, rise- satility? Almost unlimited. For more
child’s solid-state Se- IQO"*] times to 3.5 nsec. All Fairchild 765 information, write for the Fairchild
ries 765H scopes aren’t g s series plug-ins are interchange- Instrument Catalog, or ask a field en-
quite infinite (although you £ able; among other things, you gineering office for a demonstration;
can set up this Lissajous fig- e can get single or multiple X-Y there’s one in your area. Fairchild
ure for fun or profit). But with the % displays by using identical Scientific Instrument Dept., Section
many plug-ins available, you can do jus plug-ins in both compartments 42,790 Bloomfield Ave., Clifton, N.J.
more with a single Fairchild simultaneously. The main | " ]
scope than with anybody v frame of the new 765H series o\

else's. For example, fre- is available in three configura- F l Rc H l LD
quency may range from tions: bench, rack, and the com- = =
DC to 100 mc (3 db N ract Portascope®. There is also DU MONT LABORATORIES
down), sweep rates the militarized Portascope. Ver- SCIENTIFIC INSTRUMENTS DEPT.

Circle 76 on Inguiry Card




NEW PRODUCTS

OPTICALLY FLAT CRT

Minimizes parallax error and main-
tains  good deflection sensitivity.

Type MI1156 has a shortened tube
length and a 3-in. optically flat face. It
has high resolution and is electrostatical-
ly focused and deflected. It uses past ac-
celeration to optimize light output and
maintain good deflection sensitivity. Un-
der normal operating modes, it is capable
of better than a 4 mil-spot size at 10 ft.-
lamberts. It has high light output and
high resolution, making it suitable for
digital read-out systems. Electronic Tube
and Instrument Div. of General Atronics
Corp., 1200 E. Mermaid Lane, Phila. 18,
Pa.

Circle 187 on Inquiry Card

LOW-RESISTANCE BRIDGE

Measures switch contact and connec-
tor resistances in 1 milli-ohm area.

Model 209 Portable Kelvin Low Re-
sistance Bridge detects resistance varia-
tions on the order of one microhm. Range
is 0 to 112 in five ranges. Accuracy at
bridge current of la is = 0.2% 4 1 dial
division 4- 10 micro-ohms. A one decade
switch and a 105 division interpolating
rheostat provide 1050 dial divisions of
resolution. Readings are presented in a
straight line with a permanent decimal
point located between the dials. A multi-
plier switch selects 5 ranges of 1000, 100,
10, 1 and 0.1. ESI-Electro Scientific In-
dustries, 13900 N.W. Science Park Dr.,
Portland, Ore.

Circle 188 on Inquiry Card

VOLTMETER/AMPLIFIER

Accuracy, 0.5db from 10 to 200,000
cps.  Sensitivity 100pv  full  scale.

Model 2604 is a multi-purpose instru-
ment for measuring sound and vibration.
Readout is in rRMs, absolute average, or
instantaneous peak values. Two different
meter-averaging times are available: 0.3
sec. and 1.0 sec. The amplifier signal-to-
noise ratio is better than 55db at full
scale (wideband) for 60db amplification.
Max. gain is 100db (100,000x) and the
input range is variable in 10db and 20db
steps. Output voltage is 10v. at full-scale
meter deflection ; output impedance is 509.
B&K Instruments, Inc., 3044 W. 106th
St., Cleveland 11, Ohio.

Circle 189 on Inquiry Card

COUNTER-TIMER

Mcasurcement ranges are dc
to 50Mc; accuracy, =1 count.

Model 7271) solid-state counter has in-
line Nixie readout, display storage (mem-
ory), floating input with respect to ground,
and dc amplifiers. Trigger level error is
less than 1usec. It combines the functions of
a counter, time interval meter, and freq./
period meter. It has 3 input channels;
modular construction is used throughout.
Heterodyning techniques are not used.
Power consumption is 75w. Computer
Measurements Co., San Fernando, Calif.

Circle 190 on Inquiry Card

ELECTRONIC INDUSTRIES + February 1964

Change colors
of clear
miniature

@ EASILY SLIPS OVER LAMP

® ELASTOMERIC, UNBREAKABLE,
REUSEABLE

@ HIGH UNIFORMITY AND
STABILITY OF COLOR

@ IMPERVIOUS TO CONTAMINENTS

Send for further technical information.

APM-HEXSEAL core.
GILIKROME

DIVISION

41 Honeck St., Englewood, N. J.
Tel:: (201) LO 9-5700

Circle 77 on Inquiry Card
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An amplifier problem was brough!t to lunch. The answer
soon followed. Two Planars, from the industry’s only full
line of Complementary Transistors, did the trick. Some of

their parcmeters are shown below.

MAXIMUM VOLTAGES | I,
‘n’ Parameters vs. | Normalized to Ic = 1 MA 1 Max.

NPN  2N2459-2N2466 PP 2N2590-2N2593 To-46 | BV, |Bv . |BV,, |a&25°C
& Case (Vaitsi | (Volts)| (Voits)| (uA)

Vi 5V t
- NPN | 2N2460 100
N e

T
PNP 2N2591 —190
i

t
NPN | 2N2461 100
b

PNP 2N2592

NPN 2N2462

PNP 2N2593

Ideas happen anywhere. When a good engineer sinks his teeth into a problem, he doesn’t let go
until he comes up with an answer. [] Our compiementary transistors have provided many answers
to circnit problems — they help you increase performance with same power (or cut power
requirements); recuce number cf stages; improve high density packaging. [] By manufacturing the indus-
try’s first full line of complementary transistors, (not just selecting a PNP that is close to an NPN), Sperry
Semiconductor again demonstrates its leadership in PNP low-level silicon devices. Our record of relia-
bility validates our credentials for the future. Question them, inspect them, use them — they can help
on your military projects and in your industrial control work. Whether you reed
volume production or personal attention in custom engineering — contact us. It costs
you no mcre to buy from the leader of PNP small signal silicon transistors. [ ] Eastern
Regional Office: 69 Hickory Drive, Waltham, Mass.; Midwest Regional Office: 3555
West Peterson Avenue, Chicago 45, Ill.; Westerr: Regional Office: 1680 North Vine
Street, Hollywood 28, Calif. Sales Representatives: Orbit Electranics, 250 Carroll Street,
Fort Worth, Texas; Perrott Associates, Incorporated, 2321 East South Street. Orlando, g;\égibogASg
Fla. [[] Keep in touch — with SPERRY SEMICONDUCTOR, Norwclk, Connecticut. CORPORATION

Circle 78 or Inquiry Card




NEW PRODUCTS

LATCHING RELAY

Subminiature units operate in
the dry circuit to 10a. range.

&‘E&

4,
4?.?0‘*.‘0’
~v3

The BR-20 provides over 100,000
trouble-free  operations.  They  feature
welded-header-to-can  sealing. They are
suitable to virtually all aerospace and
undersea requirements and meet Mil-R-
57571y specs. Header types include plug-
in pins, solder hooks, and 3 in. PC leads
in a variety of mounting configurations.
Babeock Relays, div. of Babeock Elec-
tronics Corp., 3301 Harbor Plvd., Costa
Mesa, Calir

Circle 221 on Inquiry Card

i
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QUICK-HEAT POWER TUBE

arm-up time of less than 1
sec. eliminates standby  power.

The RCA-8462 is a conduction-cooled
heam power tube designed for low-voltage
mobile or stationary equipment. It may
be used as an r-f power amplifier, oscil-
lator, regulator, distributed amplifier or
linear r-f power amplifier. In C\W opera-
tion the plate voltage is 700v. It provides
useful power outputs of 110w. at 50mc,
105w, at 175 Mmc, and 85w. at 470Mmc.
RCA Electronic Components and Devices,
Harrison, N. J.

Circle 222 on Inquiry Card

FLIP-FLOP MODULE
Two operating fregs.: 300kc
and Isc; max. drive 12 loads.

All-silicon basic FF Module has 4 FFs
that operate independently. In addition to
general-purpose storage, the module can
be used as a binary counter, decade coun-
ter, shift register, or repeater FI. Oper-
ating range is from 0°C to 100°C. Relia-
bility is increased by using metal-film
resistors and silicon-mica capacitors.
Scientific Data Systems, 1649 17th St.,
Santa Monica, Calif.

Circle 223 on Inquiry Card

ELECTRONIC INDUSTRIES -+ February

FILM POTENTIOMETER

Rotating  shaft can be nis-
alioned without accuracy loss.

Model 117 has a resistive range of
25092/, to 125KQ/in. (*£10%). Wattage
rating is lhw./in.; 500v rMs  diclectric
strength, Temp. range is from —35° to
+130°C. One tap can be provided to
suit need. Special electrical specs. allow
independent  linearity to 0.1%/electrical
stroke: wattage to 2w./in.; and dielectric
strength to 7530y rRMs. Computer Instru-
ments Corp, 92 Madison Ave., Hemp
stead, 1T, NUY.

Circle 224 on Inquiry Card

CRYSTAL DETECTOR

I'req. response is better than
*=00.5db from 10Mc to 124:C.

Model 423A has an swr of less than
1.5 through NX-band. In the coaxial range
(10Mc to 4.56¢) swr is less than 1.2, The
423\ achieves such performance by using
a newly developed semiconductor diode.
This diode is in a small sealed capsule
that may be easily replaced without tools
or soldering, Hewlett-Packard Co., 1501
PPage Mill Rd., Palo Alto, Calif.

Circle 225 on Inquiry Card

ISOLATOR/HOLDER

Provides good heat conduction and
positive retention for transistors.

The 9037 Series isolator/holder pro-
vides rapid assembly of the transistor to
the chassis. Thermal resistance of 3.8°
C/w., transistor-case-to-chassis, is ob-
tained while providing an insulating value
of 500vdc. The unit snaps into a ¥4 in.
dia. chassis hole, and requires no wrenches
or special assembly tools. The overall
height is less than 0.325 in. Available for
chassis thicknesses: 1/16, 3/32 and 4 in.
Augat, Inc, 33 Perry Ave, Attleboro,
Mass.

Circle 226 on Inquiry Card

1964

TIGHT-FITTING

SUB-MINIATURE
CERAMIC CAPACITORS

060" WIDE MAX. x .060” THICK MAX.

23 STOCK VALUES

CORPORATION

9 ST. FRANCIS ST.,, NEWARK, N. J. 07105
201 — MI 2-1476-7-8

Circle 79 on Inquiry Card
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STYLE 1006 STYLE 1007

SENSITIVE RELAYS AT SENSIBLE PRICES

Price Electric Series 1000 Relays Now Feature . . .
Sensitive Operation e Solder or Printed Circuit Terminals
Open or Hermetically Sealed Styles e Low Cost

‘These versatile sensitive relays are designed for applications where
available coil power is limited. They retain all the basic features, such
as small size, light weight and low cost, that makes the Series 1000
General-Purpose Relays pace setters in their field.

TYPICAL APPLICATIONS
Remote TV tuning, control circuits for commercial appliances (includ-
ing plate-circuit applications), auto headlight dimming, etc.

GENERAL CHARACTERISTICS
Standard Operating Current: .
1 to 7 milliamps DC at 20 milliwatt sensitivity
Maximum Coil Resistance: 16,000 ohms
Sensitivity:
20 milliwatts at standard contact rating; 75 milliwatts at maximum
contact rating. Maximum coil power dissipation 1.5 watts.
Contact Combination: SPDT
Contact Ratings:
Standard 1 amp; optional ratings, with special construction, to
3 amps. Ratings apply to resistive loads to 26.5 VDC or 115 VAC.
Mechanical Life Expectancy:
30,000,000 operations minimum.
Dielectric Strength: 500 VRMS minimum.

For additional information, contact:

PRrice ELECTRIC

NEW PRODUCTS

' CERAMIC ACCELEROMETER

Senses a signal as low as 0.001g. and
spans a dynamic range up to 1000.

M i s

Ei

The AC-107 miniature piezoelectric ce
ramic accelerometer measures shock and
vibration over wide freq. and acceleration
ranges. lt is essentially free of resonances
within operating freq. of 1 ¢crs to 20xc.
Sensitivity, 30mv/g ; capacitance, 500mmf ;
temp. range, —85°F to 300°F; freq.,
50xc. Massa Div,, Cohu Electronics, Inc.,

280 Lincoln St Hingham, Mass.
Circle 241 on Inquiry Card

CRYSTAL CAN RELAY

[ Rated at 2a. at 28vdc and passcs
g vibration and 100g shock tests.

This half-size crystal can relay is
suited for logic and sensing-circuit switch
ing. The units have bifurcated contact
tips which contribute to the good fidelity
for logic and sensing-circuit switching.
Mecchanical life is 10 million operations.
Max. operating time is 4msec. General
Electric Co., Schenectady 5, N. Y.

| Circle 242 on Inquiry Cord

SPEED CONTROL

| Holds motor speed accurately

in  fluctuating cnvironments.
, The 1% solid-state speed control main-
| tains synchronous motor speed to *=1%
from 22 to 32vdc, and within 0.5% in
a constant environment. Speeds from
| 3600 to 24,000 rReM are available. The
device allows hysteresis synchronous ac
motors to operate on dc. All advantages
of brushless dc motors are inherent, plus

speed control beyond that available with
de¢ or poorly regulated ac. Globe In-

CORPORATION dustries, Inc., 1784 Stanley Ave. Dayton,
Ohio.

323 Church St. - Frederick, Md. « Phone: 301/663-5141 « TWX 301/553-0462 | Circle 243 on Inquiry Card
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Now...build
solid tantalum reliability
into consumer circuits
at low cost!
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KEMET Special C-Series capacitors outperform

aluminum electrolytics and save up to 88% in

capacitor space!

Now you can upgrade many con-
sumer circuits to higher reliability

and do it at a sound, economical
per-unit price!

The KEMET Special C-Series
uses far less space to give you more
than aluminum electrolytics. Sizes
and shapes are ideal for welded
module construction or conven-
tional point-to-point wiring, also
automatic insertion equipment.

The distinctive bullet-shaped
end provides fast polarity identi-
fication and easy capacitor orien-
tation. Insulated case permits

ELECTRONIC INDUSTRIES -

assembly in close proximity to
other components in today’s small
circuit boards. The KEMET Special
C-Series, in four precision molded
cases, is designed for peak per-
formance under severe shock/vi-
bration conditions. Use coupon for
technical data!

‘*Kemet,’’ *‘Linde’’ and ‘‘Unlon Carbide'’ are registered
trade marks of Union Carbide Corporation

UNION BN IR G

CARBIDE

February 1964

el - Series sodot anitbliam.
yw‘ B onsedize )

C-Series Features: Moisture-resistant, self-extinguishing
epoxy cases ¢ ldeally suited for welded module construc-
tion and point-to-point wiring * Extremely low leakage
current, low dissipation factor, high capacitance stability
* +85° C operation at full rated voltage » Capacitance

range: .10 to 330 microfarads; 6 to 50 volts » Polar type

Al

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
H
J

‘ Send coupon for complete data, (Check—attach to business letterhead)
I KEMET DEPARTMENT
Union Carbide Corporation .
| Linde Division /
11901 Madison Ave.
I Cleveland 1, Ohio
{7 Pleuse send new technieal
I bulletin No. 5 covering
KEMET Special C-Series
| Solid Tantalum Capacitors

\

l 1 Have a representative call me El-2

| NaME _

I TITLE

| PHONE (AREA) (NO.) (EXT.)

_____________________ -
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CCURACY-1PPM

Delivery from stock

Dekatran
DECADE VOLTAGE DIVIDERS

ESI transformer type voltage dividers providing term-
inal linearities to 1 ppm, traceability to NBS. Four,
five and six decade units featuring high input imped-
ance, low output impedance, low phase shift. popular
in-line configuration, ease of setting and rapid, error-
free reading. Ideal for use in voltage and current di-
vision, turns ratio measurement, divider calibration,
impedance comparison work and as working stand-
ards in test set-ups, calibration labs and in similar
applications where accuracy, speed and flexibility are
important. Price: $250 to $450, f.o.b. Portland, Ore-
gon. Delivery from stock. For complete information,
send for Catalog Sheet C-44.

AT YOUR SERVICE—toll-free telephone network direct
to the factory. Check your local directory—call us direct
at no cost to you. If we are not listed in your local ex-
change, call us collect—646-4141, area code 503

precision measurement is our business—we catalog in EEM, VSMF

— . B — e e e |
‘ SR ‘ »—f',;’ﬂ if— - = !
i et ) - |
I e | et WY
x e I I O B T

Electro Scientific Industries
13900 N. W. SCIENCE PARK DRIVE + PORTLAND, OREGON 97229
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NEW PRODUGTS

TUNNEL DIODES

Teadable with  peak currents of
1, 2, 5, 10, 20, 50, and 100ma.

[hese tiny germanium  tunnel  diodes
m Dot packages can be used for ampli-

tiers, wi converters,  detectors  and
oscillators. [t features w package
mductance, I kag it igh

resistive cutoft fregs. The typical negative
resistance of the 2ma unit is 632, Re-
sistive cutot! fregs. are up to 320, Nyl
vania Flectric Products Ine., 1100 Mamn
St Buttalo, NUY.

Circle 247 on Inquiry Card

TERMINALS

tion  proof and wuniform

/ i
contact over full length.

Sceries 230 Tabon terminals ave tor 15
. male tabs, They are made with large
ridii Tor easy insertion, and have vertical
and horizontal spring-arm action. They
are ol seli-wiping and self-cleaning. Mal
co Mia. Co., Dept. ES-2, 4025 W', [Lake
St Chicago 24, 111

Circle 248 on Inquiry Card

GLASS CAPACITOR

da iston trimmer availabl
nel-mount and PC series.

—
it

>
7 ‘fu&

IXlectrical characteristics of this unit
inelude a Q of better than 1000 at Ic.
Insulation resistance is 107 at 300wvde,
al 20004
Cperating tenip. range, St 4125°%¢
Capacitance to 12pf. JFD
Corp,, 153th Ave. at 02nd St Brooklyn
19, N. Y.

Circle 249 on Inquiry Card
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WHATS NEW

PRINT READER

A “General Purpose Print Reader System” that
will read typed or printed pages without the use of

stylized or magnetic ink letters or numbers has been
announced by Philco Corp.

The system will be able to read type produced by
most of the typewriters in general business use today.
It will read letters in upper or lower case, num-
bers and common symbols such as periods, commas
and dashes.

The system will reduce the period of manual
handling of information going into a computer. It
will transport and read documents, convert the
printed words to machine language, and then write
the information onto magnetic tapes, paper tapes or
punched cards. When reading the documents, it will
correct mistakes and insert the correction in the
proper place in the text. It can also rescan immedi-
ately characters not initially identifiable. It does not
need to scan a complete line thus speeding up the
rate of reading.

The print reader system uses a CRT to scan
typed or printed documents at a rate up to 2000
characters per second. It then processes its signal
information through the electronic system which
converts the scanned information into machine lan-
guage.

General Purpose Print Reader reads typed or printed pages.

LEREND

OPERATOR'S CONSOLE

CONTROL BIONALS
— | WFORMATION FLOW
LIONTY PATH

Instructions for programming of the reader are
done by “Auto-Load,” a system developed by Philco.
“Auto-Load” consists of a preprinted sheet contain-
ing coded instructions which are recognized by the
print reader, and automatically inserted into the in-
ternal memory. While sheets for frequently used
documents are preprinted, an operator can easily
make up a sheet for non-routine hatches by pencilling
in the information.

The print reader will also clean up smudged or
partially printed letters if enough remains for identi-
fication. The print reader should greatly reduce the
period of manual handling of information going
into a computer.

ELECTRONIC INDUSTRIES - February 1964

REVOLUTIONARY!

a breakthrough in state-of-the-art

@ N $19500
SEMICONDUCTOR TESTER

(Tests low and high power semicon-
ductors either in or out of circuit.

/Measures Beta with as low as 50 ohms
emitter-base shunt.

OTHER IMPORTANT FEATURES
Measures beta in two ranges covering 1 to 1000.
No critical nulling adjustments required.

Measures diodes and rectifiers for opens or shorts, in-
circuit with 20 ohmis across device terminals.

Completely safe for semiconductors — resistance meas-
urements are independent of semiconductor loading. Power
output limited to 0.25 microwatts.

Simple to operate — only three controls .
used by semi-skilled personnel.

Operates on type “C" flashlight batteries.

Easy to read — measurements are indicated on a 6%2”
taut-band meter.

W Portable — easy to carry — weighs less than 10 pounds.
B Ruggedly built — has high impact plastic case.

WRITE NOW for detailed technical bulletin on the amaz-
ing AEL Model 245 Semiconductor Tester.

. can be

Amarlccn Elec'ronlc I.cborc'orlel, Inc.

P. 0. BOX 552C, LANSDALE, PENNA. 19466 s (215) 822-2929
suburban Philadelphia

Circle 88 on Inquiry Card 139




in this neat
package. ..

a complete
dc laboratory

The Keithley 610A Electrometer has
64 dc ranges . . . all you need to in-
vestigate in-circuit measurements
with no loadimng, semi-conductor pa-
rameters, capacitor characteristics,
photo-electric devices, piezo-elec-
trics, properties of insulators and
outputs of ion chambers. The 610A
is line-operated and comes in bench
or rack models. Brief specifications:

9 voltage ranges from 0.01 to 100
volts fs with 2% accuracy on all ranges

¢ input impedance selectable in decade
steps from 1 ohm to 10" ohms

e 28 current ranges from 3 amperes to
10-? ampere fs

e 27 resistance ranges from 10 to 10
ohms fs with provision for guarding

e constant current source from 1 milli-
ampere to 10-?ampere in decade steps

egains to 1000 as a preamplifier, dc
to 500 cps bandwidth, 10 volt and
1 milliampere outputs

® price $565

Other ELECTROMETERS
Model 620, 31 ranges, bat.-operated, $280
Model 621, 37 ranges, line-operated,  $390
Model 600A, 54 ranges, bat.-operated, $395
Model 603, 50 kc bandwidth amplifier, $750

Send for latest catalog

e

KEITHLEY
INSTRUMENTS

12415 Euclid Avenue « Cleveland 6, Ohio

Circle 84 on Inquiry Card
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WEW PRODUGTS

TOGGLE SWITCH

Ideal for calibration circuits and
peripheral equipment selection.

This 108 DT miniature toggle switch
has a body dimension of approx. 314 x
1% x 234 in. Switches are for automatic
testing and computer programming and
readount nuses. It  eliminates massive
switching schemes. The T-BAR® gold-
bonded contacts have an initial contact
resistance of 10 milliohms or less. They
transfer up to 3a. resistive. T-BAR Div.,
Electronic Controls, Inc., Danbury Rd.,
Wilton, Conn.

Circle 237 an Inquiry Card

BLOWER
Auwailable with a variety of driv-
ing motors and power supplics.

Model D-201 squirrel-cage centrifugal
blower can be supplied for 1 or 3 6, 50-
60 cps, 400 cps, 350-1000 cps and 115, 200,
208v. operation. A special induction motor,
Altivar, changes shaft speed inversely
with air density. This provides constant
mass flow at all altitudes. Rotron Mfig.
Co., Inc.,, Woodstock, N. Y.

Circle 238 an Inquiry Card

PEAK POWER CALIBRATOR

Operates from a 105-125 / 210-250v.,
50-60cps power source; weighs 10 Ibs.

Type 8900B measures peak r-f power
of pulses in the 50 to 200»Mc range. Ac-
curacy is *=0.6db. It has a precision ter-
minated input circuit, diode detector, dc
reference supply, meter, and a chopped
video output system. Power level is read
out directly on a panel meter and is com-
pletely independent on repetition rate and
pulse width. Boonton Radio Co., div,
Hewlett-Packard Co., Green Pond Rd.
Rockaway, N. J.

Circle 239 an Inquiry Card

LOW-PASS FILTERS

dccomplishes lowering of harmon-
ic output of generator signals.

These filters have a minimum of 40db
attenuation in the stopband for all har-
monics through the fifth. Average in-
sertion loss is about 0.25db: cut-off fre-
quencies is 16, 24, 35, 51, 77, 115, 176,
270, and 400mMc. Dimensions are 1} x
1% x 6 in. American Electronic Lab-
oratories, Inc., Box 552, Lansdale, Pa.

Circle 240 an Inquiry Card
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IMPERVIOUS TO

- Excessive Heat
« Extreme Cold
+ Moisture

'+ Vibration

\

CHODITE

A NEW COATING BY

LECTROHM

FOR WIRE WOUND

RESISTORS

An exclusive Lectrohm development
with all the pioperties desirable in
a quality resistor. Design and appli-
cation insures maximuam protection
of the ai'-welded resistor element
from moisture, corrosive environ-
ments, heat, abrasicn, thermal and
mechanical shock and vibration. Seri-
ous overloads for reasonable periods
of time do not impair properties and
its kigh dielectric strength is un-
affected by the widest ranges of
conditions. Production quantities
available from 1 to 10 watts. Sample
available upon request.

AXIAL LEADS
UPRIGHTS

AND ALL STANDARD TYPES

From 1 to 400 watts, your resistor ree
quirements are best served by Lectrohm.
Write Dept. El-|

ItNC O RPORATE D

5560 Northwest Highway

Chicago, lllineis 60630

Circle 85 on Inquiry Card |

NEW PRODUCTS

JC-AC SOLID-STATE RELAY

Operating wvoltage is 18-32vdc.
witching rate, 250 cps full load.

The Series 2100 provides switching
time under max. load conditions of 1msec.
max. [t has no moving parts. Load volt-
age is 115vac at 25ma to la., depending
upon amb. temp. Forward drop is 2v. at
25°C. Forward leakage current in off
condition is 50ua at 25°C, 115vac. Hi-G
Inc.,, Bradley Field, Windsor Locks,
Conn.

Circle 250 on Inquiry Card

CABLE CLAMP

Permits flat-cable clamping to any
surface or flat-cable to flat-cable.

Redi-Clamp is a polyurethane foam

strip with back-to-back pressure sensitive |

adhesive that holds indefinitely. Only 10%
of the cable area needs be “clamped.”
Spectra Strip Wire & Cable Corp., Box
415, Garden Grove, Calif.

Circle 25! on Inquiry Card

ROTARY ACTUATOR

Speed is 3.1 sec. in 90° at
rated load of 5G0 lbs. in.

A new line of electromechanical rotary
actuators is available. Units give ove
25,000 cycles of operation under norma
conditions. These actuators are useful fc
automated remote control of valves ai
similar equipment. Barber-Colman Cc
Rockford, Il

Circle 252 on Inquiry Card
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i Circle inquiry card for full data.

|
|
’ CANAOA: MEGATRONIX, LTD,
|
|

| SOI.VE YOUR TESTING AND

PR?;)'[.JCTION PROBI_EMS

ELL

“HALL EFFECT DEVICES
AND MAGNETIC FIELD
INSTRUMENTATION!

WA

Model

wosst aAUSSMETER

Incremental ® Measures One part out
of 10,000 resolution @ .1 gauss to
30,000 gauss, full scale ® Single
sensing device e Custom probes.

Model

3s0- A-C GAUSSMETER

First in direct scale reading to 30,000
cps @ For time-varying fields from 10
to 30,000 cps @ .1 to 3000 Gauss F.S.
® Accuracy *2% e Magna-probe pro-
vides 100 Gamma F.S. sensitivity e
Selectable high and low pass filters
® Provision for spectrum analysis.

PLUS: 5 other gaussmeter
models ® 10 standard “HALL-
PAK'" Hall effect devices ® Hall
Muitipliers and Power Transducers
e Calibration Magnets

Many of our most enthusiastic cus-
tomers are men who *didn’t need”
Magnetic Field Measurement or
Hall Effect circuitry. Let us show
you, too, how profitable these in-
struments and devices can be!

Representatives in All principal cities

EXPORT: JOSEPH PLASENCIA, INC.
401 Broadway, New York 13, N. Y.

1800 Avenue Rd., Toronto 12, Ont.

T

1356 Norton Avenue
1 Columbus, Ohio, 43212
Phone (614) 294-4906

Circle 86 on Inquiry Card
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(We can serve you with both!)

Because we engineer and manufacture the
most complete line of high frequency cable
available in this country, we are in the unique
position of being able to offer highly competi-
tive prices and delivery on all your semi-flexible
(aluminum and copper tube sheath) coaxial
cable, your flexible coaxial cable and triaxial
cable requirements. One source for all cable.
Let us prove it. Put Times on your bidders list.

Times specializes in transmission system
analysis, and offers comprehensive experience
in impedance (VSWR) attenuation, electrical and
crosstalk problems. And, as always, Times will
manufacture cable and assemblies to your pre-
cise electrical requirements, including cutting
to precise electrical lenigth.

HAVE YOU SEEN THE NEW CABLE-KIT?

Since we have produced virtually every type
of standard coaxial cable (over 300) plus thou-
sands of special coaxial and multi-conductor

cables, Times has put together this one-of-a-
kind kit, which enables you to see, at a glance,
samples of the types of cables we design and
produce. It's probable that you may find in it
a cable already produced that will meet your
exact needs, or be able to select composite
construction for a new requirement.

For transmission with critical requirements
of attenuation, or attenuation and impedance
uniformity, crosstalk or electrical length
(phase), we suggest one of the following semi-
flexible cable constructions:

® ALUMIFOAM-low loss, 30% better than RG
solid dielectric coaxial cable. Aluminum sheath,
foamed polyethylene dielectric (50 & 75 ohm}.

) — N

® ALUMIFIL-low loss, 40% better than RG
solid dielectric. Helical filament dielectric (50
& 75 ohm) coaxial cable.

- T

® ALUMISPLINE-lowest loss and best electrical
characteristics, 45% better than RG solid di-
electric. Splined dielectric (50 & 70 ohm) coax-
ial cable.

-

® ALUMISOL-excellent electrical length vs.
temperature and uniformity characteristics —
better than RG solid dielectric coaxial cable
(50 & 75 ohm).

wept. Et-42 |

Division of The International Silver Company

';i: TIMES WIRE AND CABLE |

Wallingford, Connecticut

] Semi-fiexible coaxial cable

[ Flexible coaxial cable

E] | am interested in seeing the Cable-Kit
demonstration—have salesmen cail:

telephone ————— —

TRANSMISSION SYSTEM DESIGN AND ENGINEERING @ STANDARD & SPECIAL PURPOSE COAXIAL
CABLE @ MULTICONDUCTOR CABLE ®@ COMPLETE CABLE ASSEMBLIES @ TEFLON® HOOK.-UP WIRE

I.
|
[
|
I | am interested in receiving technical data on:
i
|
|
|
I
i

Name_ —
Title

Company. _ _ R
Address.

City _ Zone___State

+ 4. DuFRY Tragemars _l
P S
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NEW PRODUCTS

PUSHBUTTON SWITCHES

Electrical ratings 5a 125/250v
ac; Sa 30v dc resistive.

280610

These pushbutton switches are avail-
able with 2, 3, or 4 poles all DT. Max.
depth behind the panel is 1-1/16 in. Max.
widths are: Type 25J6-1D, 2-pole—
21/32 in.; Type 3SJ6-1D, 3-pole—29/32
in.; Type 4SJ6-1D, 4-pole—1-11/64 in.
Unimax Switcl, Div. Maxson Electronics
Corp., Ives Rd., Wallingford, Comn.

Circle 244 on Inquiry Card

COAXIAL COUPLER

Operates in the 4 to S86c range; power
rating 100w. (CW) and 10kw peak.
Model 3024 offers a minimum directiv-
ity of 25dbh. Forward and reverse coup-
ling 20db is coaxial coupler. Narda
Microwave Corp., Plainview, N. Y.
Circle 245 on Inquiry Card

CHOPPER

Electromechanical unit operates
at temps. of +125°C at 400 crs.

Type 311 uses high-temperature mate-
rials and wire to insure 2000 hrs. of life
over its —65°C to +4125°C operating
range. Chatter or bounce is held to 4°
maximum, Chopper weight is less than
1.5 oz. Airpax Electronics Inc, Cam-
bridge Div., Cambridge, Md.

Circle 246 on Inquiry Card
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TIME DELAY RELAY
1107-1A-0750
INPUT
28 VOO
CONTACTS 2A
HI- 6. INC

Hi Reliability

DC

Fixed Time Delay Relay

When one failure is one too many, specify RELIABLE

T — Hi-G, Inc. Fixed Time Delay Relays. Designed to meet
| or exceed the exacting requirements imposed by critical
aerospace applications, these commercially available
11 relays feature the following specifications.
21—6 ¢ High and low temperature o Delay time range from 50 MS to
! operation from - 65°C to 180 seconds
i -+ 125°C stardard * Rated input—18 to 31 VDC
— * Contacts rated to 4 amps (regulated supply NOT required)
3/8 resistive « 100.000 operations minimum
] e Vibration: 20 G to 2000 cps at rated load
) * Shock: 50 G for 11 MS
13 1 (6 Other precision time delay relays (AC and Adjustable),
,16 ‘@\ v’b timing mcdu‘es, and component packages are illustrated
X ~/ at the right. Consult our Applications Department for
3 special units with other voltages, longer delay times,
=18 tolerances, and environmental characteristics.

Hi-G Inc., Spring St. and Route 75, Windsor Locks, Conn.
Overseas Operating Facility: Hi-G d'ltalia S.p.A., 276 €orso della Repubblica, Cisterna dilatina, Italy

ELECTRONIC INDUSTRIES + February 1964

Send Today for complete technical data.

TIME DELAY

18-31 VDC Adjustable Delay

1, 2 or 4 Pole, DC

Standard Units adjustable over 10 to 1
ratio in timing

Standard Delay: 50 MS to 180 sec.

TIME DELAY

115V, 400 CPS Fixed Delay
1, 2 or 4 Pole, AC
Standard Detay: 50 MS to 180 sec.

TIME DELAY
Soiid State Timing Module

18-31 VDC Fixed Delay

Single Pole, DC

Standard Delays: 1 MS to 30 sec.

DC VOLTAGE
SENSOR

2 PDT Output

Accuracy: 2Y2%

Range: Any voltage from 17 to 33 in
increments of 1/10 volt with
2 volt differential

Power: No external power required

125 -l
64

-—3-4—
€

PHASE SENSOR
1 PDT

3 Phase, 60 and 400 cycle

Input Voltage: 115 or 208 VAC

Contact Rating: 1 A, 115 VAC resistive

L 13-
4

AND IN RELAYS

A complete line of crystal can units
to meet these general specifications:
SENSITIVITY: To 12 MW [] POLES: Up
to 4 [J CONTACTS: To 10 Amps [] MIL.
SPEC: MIL-R-5757D0 [) TEMPERATURE
RANGE: —63°C to +125°C [ VIBRA-
TION: 206 to 2000 CPS [] SHOCK: 506
for 11 MS [J LIFE: 100,000 cycles
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~Available!

New AN-MS-NAS-MilIndex of STAINLESS FASTENERS

Military Spec Index—Numerical List:

Part No. ® Material e Description e lllustration
Stock and Spec Data e PLUS Mil., Fed. and AMS Standards
PAL L 'E T INR: S e

COMPANY, INC.
GARDEN CITY, N.Y./CHICAGO, ILL./EL SEGUNDO, CALIF.
“WORLO'S LARGEST STOCK OF STAINLESS FASTENERS'

Alsc in SWEET'S Sec. 10a f\LM * VSMF » Thomas MICRO-FILE

Circle 89 on Inquiry Card

It stands
alone

You can’t buy HYDRAZINE-
ACTIVATED FLUX* or Core
Solder under any other brand
name. Fairmount is the sole
producer.

Hydrazine-Activated Flux and

Core Solder offers an

exclusive combination of

advantages:

& High wetting properties
for good ‘'bite."”

© Non-corrosive connectionsy

® Residues removed by
heating or water rinse.

o No change on aging.

EREMICAL ..
NUFACTURING CHE

"These performance characteristics were confirmed in a recent
evaluation of leading fluxes used in the fields of printed wiring
and etched circuitry.

__No one flux is best for all purposes. TEST HYDRAZINE
FLUX AND CORE SOLDER FOR YOURSELF. The liquid
permits pre-fluxing, is useful for soft-soldering a wide range of
copper and copper-based alloys. The core solder flows at an
ideal rate, leaves a minimum of soldering residues. Write
for samples of either, or technical literature.

®U.S. Potent No. 2,612,459 ond others Fai rm o u nt

Available only from Fairmount CHEMICAL CO., INC.
and its sales agents. 136 Liberty St., N. Y. 6, N, Y.
Circle 90 on Inquiry Card
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WHATS NEW

WIRING INSULATION

A SIGNIFICANT PROPERTY OF AN INSULATION POLY-

MER which can be measured easily i1s its modulus.

The high modulus of a molecularly oriented poly-

ester is an indication of its resistance to plastic flow

and cut-through under high pressure stresses.

Its usual properties are peculiar to a film and not to

massive or extruded forms of the polymer. The film

cannot be treated as a thermoplastic (heat sealed).

Thus, the use of this film as a wire insulation re-

quires a cement to hold the “Mylar”* in place and

seal the insulation into a moisture-resistant coating

around the wire. Several thermoplastics give good

results as bonding agents, and a wide range of con-

ductor sizes are available. They are sold under the

trademark “Mil-ene” and are made by W. L. Gore

& Associates, Inc.. Newark, Del. They are insulated

with “Mylar™ polyester film cemented with poly-

ethylene, PV'C, or other materials.

“Mil-ene” insulation (biaxially oriented polyester

laminate) is mechanically tough. Tests and use show

*“Mylar’ is a DuPont trademark for their bhiaxially oriented poly

ester films,

THUMBWHEEL SWITCHES

TABET U.S. Patent 2,841,660

Binary & Digital. Meet MIL-S-22710
® For Critical Reliability Applications.

o Available with internal lighting MIL-L-25467A.

i’umaen( waler type, Series TSD-P, Only %"
panel space needed per module. Also

Removable wafer type, Series TSD-R. For con-
tinuous operation applications where in-
terruptions must be held to an absolute
minimum.

Permanent wafer type, Series TSB-P. Available
in 8, 10, 12 or 16 positions, up to 36
switches per assembly.

CHICAGO DYNAMIC INDUSTRIES, Inc.
.@ '[ID7R2ESCD'§lIe9sr:I.’ypBFTV%PgIEIasgo 14, lllinoi.s

Phone: WEIllington 5-4600

Removable wafer type, Series TSB-R. For
applications where maintenance time is
valuable and rapid servicing a necessily. |

DIVISION

Circle 91 on Inquiry Card
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Outstanding toughness of ‘‘Mil-ene insulation is demonstrated
by cut-through tests where a sharp edge is pressed against
the insulation, and by scrape-abrasion tests where a sharp
edge is rubbed back and forth across the insulated wire.

that 0.004 iu. of this insulation is adequate where
0.012-0.030 in. of commonly used insulations are
needed. This provides a thin wall hookup wire that
gives large reductions in bulk of wire bundles and
cables and yet ‘provides improved reliability over
other compounds now widely used. This reduction is
particularly great in wire sizes of Awg 20 and
smaller.

Dielectric strength of “Mylar”™ film is very high

owm PRINTED CIRCUIT
gY-BUK DRAFTING AIDS
Time Saving Shapes and Narrow Tape for

Making Printed Circuit Master Drawings

“KWIKY-DOT” overlapping Donuts

[ ] and solid Discs for quick and easy
° application. ‘
Pressure-sensitive Teardrops,
Twin Pads, T's, and Corners.
Black non-stain, non-smudge narrow
tape in 15 or 60 yd. rolls from

1/32" wide. Also red translucent
and black on white,

WRITE FOR HANDY CROSS REFERENCE
CHART, PRICE LIST AND FREE SAMPLES.

BY-BUK COMPANY

4314 W. Pico Bivd. - Los Angeles 19, Calif.

Telephone 937-3511 + Long Distance Area Code 213
Same Day Shipment is Our Usual Service

Circle 92 on Inquiry Card
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and because of the good mechanical properties, ad-
vantage can be taken of this property in “Mil-ene”
wire constructions. However, for long-term ac volt-
age stresses, the “Mil-ene” is conservatively rated
at 100v./mil of insulation. The company believes
this rating can be doubled in most uses without much
trouble. The insulation resistance is high and it is
not much affected by moisture. The dissipation factor
and dielectric constant are both low enough so that
the insulation can be used with most r-f circuits.

These new insulations are now available in a wide
variety of conductor sizes, thickness of insulation, and
in cable constructions. Use-cost of this wire is low.
Its use is indicated in situations where mechanical
superiority is required, or wherever a low-cost, high-
reliability wire is desired.

U. S. AGENCY ELECTRONICS

In the 10 - billion - dollar - plus electronics market
for the U. S. Government, including all armed
services, civil and research agencies are:

$$$ billions
DOD (biggest spender) 8.3
NASA 1.6
FAA and other agencies .160
(EIA, AlA, and Aerospace
Management)

NEW BROCHURE!

WATLOW
SILICONE
RUBBER
HEATING
PADS

Lightweight and flexible, Watlow Silicone Rubber Heating Pads are
ideal where ease of application, long life and temperatures up to
450°F. are required. They can be fabricated in any shape to fit any
part, and can be made waterproof if necessary.

Scores of current military and commercial uses include aircraft,
missiles and ground support equipment, refrigeration, electronic,

-medical, dental, photographic, computing, and plastic forming and

curing equipment. Applications are virtually unlimited.

= ., New brochure shows how they're made, shapes they
i’z; . fit, why they cut costs so much for so many heating
i requirements. Write or phone for your free copy today!
E

Ay

"

FIREROD® Cartridge  Strip e Immersion o Cylindrical » Tubular
Flexible Silicone Rubber Industrial Heating Units

WATLOW ELECTRIC HEAT

Watlow Electric Company of California, Subsidiary of Watlow Electric Mfg. Co.
11924 W. Jefferson Blvd., Culver City. Calif. EX 8-0713 Area Code 213
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NEW PRODUCTS

SIGNAL GENERATOR

Cowvers freq. from 135 crs, 50K.
Distortion less than 1% at IKc.

Model H-1 provides a sinusoidal or
squarewave signal. It has a continuously
variable sq.-wave output of 80mv to 80v,,
p-p, and a continwously variable sinewave
output voltage of 200my to 20v. rMs. The
sq.-wave rise time is less than 3uscc.
The freq. response is flat =I1dh over the
instrument range. Houston [nstrument
Corp., 4950 Terminal Ave., Bellaire 101,
Tex.

Circle 218 on Inguiry Card

think nea

PHOTOCONDUCTIVE CELLS

The rise and fall response times
is less than Odmsec. and 3.0msec.

\\\
s

The CL703C, CL703CL and CI.903C
are cadmium selenide high-speed photo-
conductive cells. Kach allows the design
of photoelectric choppers operating at
rates to 1000 c¢rs. Light and dark resist-
ances range is from 23K to 500 meg.
Voltage ratings are available from 60 to
250v. Power dissipation is Stmw or
125mw. Clairex Corp., 8 W. 30th St
New York, N. Y.

Circle 219 on Inguiry Card

With LTCO electronic lac-
ing cords and tapes. Write

today for illustrated handbook of proper cords and
tapes for your lacing operation. We make them all.

POTENTIOMETERS

Matching procedure provides deci-
bel tracking, not ohmic tracking.

The D47 series are matched dual po-
tentiometers that provide rigid tracking
characteristics for improved siereo con-
trol. They are a single - shaft, 2 channel
unit. Standard tracking is =*£3db, with
tighter =£1db tracking available. They
provide cqual vesidual resistance and ro-
tational alignment of hop-off point. At-
tenuation range is offered to 90db. Claro-
stat Mfg. Co., Inc, Dover, N. H.
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THE LINEN THREAD CO.

Bive Mountain, Alabama
A DIVISION OF INDIAN HEAD MILLS; INC.

2 BRAND NEW

NTINSINTLURE
ROTARY SWITCHES

LESS KNOB

Shaft: 4" diameter
4" length

For use with stand-

ard miniature knobs.

WITH KNOB

Shaft: 3%,” diameter
%" length

Equipped with knurled

black phenol knob.

First ultra-miniature, multiple-stop switch available.
Usable 2 to 10 positions. 500 MA, @ 125 VAC.
Long life cycle. Only 14" diameter. 36° spacing.

Fully enclosed. Ideal for aircraft, $3 85

computers, electronic equipment.

LcoswiTeH
2 CATALOG
s

e
SEND FOR FREE
CATALOG

Lawrence, Mass. Dept. B-46

Circle 95 on Inguiry Card
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UNITIZED-BODY SWITCH

Ias 3a. rating at 113vac, and
rating [00w. (CH) and 10k peak.

The toggle in the switch mechanisim of
this 3PDT unit is hnked directly to the
movable contact member. This provides
positive make and break. Solid silver con-
tacts and terminals are used. The t-picce
hody reduces size. weight, and parts to a
minimum.  Available with miniature bat
handles or with  eolor-coded,  insulated
plastic caps. Alco [lectronics, 3 Wholcott
Avce.. Lawrence. Mass.

Circle 202 on Inquiry Card

NEW PRODUCTS

MINIATURE INVERTERS

Units supply grid und anode
power up to Sw., CH™ or pulsed.

The SA series are available i a wide
range ol voltage oulputs. Standard out
puts are 6.3v.. 28vct, and 60, 100, 350,
OO0, 1000 and 1500v. Units feature self
protection  from reverse input  polarity,
S0v. nput transients, amd short-circuits.
Output voltage is regulated to +0.25%.
tnput: 24-30vde. Arnold Magnetics Corp.,,
06050 W Jefferson Blvd,, Los Angeles 16,
Calil.

Circle 203 on Inquiry Card

5 Ways Better...

SILICONE RUBBER %
Tubing and Sleeving

WON'T CRACK, PEEL
OR CRAZE

HIGH DIELECTRIC
RETENTION

LONG LIFE CUTS
REPLACEMENT COSTS

Greatly Enlorged
end of Vorglas
Silicone Rubber
Tubing shows de-
sign that permits
knotting, bending
and twisting to
meet extremes of
temperoture with-
out loss of dielec-
tric strength.

v\\\\_\’—/‘)

VIVID COLORS FOR e W
5 READY IDENTIFICATION

Resistant to all oils, alcohols, dilute acids and alkalis, abrasion,
fungi as well as fine water resistant qualities. Withstands
250° C for 1,000 hours without appreciable change in physical
or dielectric properties. Flame resistant and sclf-extinguishing.
Twist, bend, wrap or knot it and it remains flexible from

minus 90° F to plus 600° F. Write for samples.

VARFLEX SALES CO., INC.

308 North Jay Street
Rome, New York

Circle 96 on Inquiry Card
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A-D CONVERTER

Provides 70000 11-bit conver

stons/sec. with 0.05% accuracy.

The Model AD-2000 analog-to-digital
converter is a hipolar, solid-state instru
ment. It features optional sample-and-
hold circuitry. Input impedance is 10 meg-
ohms. Input range is F10v. Drift is less
than 1 bit in 30 days for ®=53°F temp.
change. Its temp. vange is 10°C to 40°C.
Interstate Llectronies Corp., sub. ol In
terstate Fngineering Corp., 707 15 Ver
moit Ave., Anaheim. Calit.

Circle 204 on Inquiry Card

STANPAT

Repetitive symbols and
drawing details save you
hours of drafting time!

Engineers and draftsmen can now
spend more time on creative
thinking and less time on routine
detail work. Your own repetitive
symbols and drawing details pre-
printed on tri-acetate sheets for
instant use . . . can be applied
in seconds, rather than drawn
in hours.

The stanpaT formula gives per-
manent adhesion without ghost-
ing. Crisp, clean reproduction
everytime on all types of tracing
media. Excelient for microfilm
reproduction .

Write today and find out how
STANPAT can save you hours of
routine drafting time. Literature
and samples on request, or en-
close your symbols for quote,
faithfully serving the engineer
for over two decades

STANPAT COMPANY

Dept. €2
@ Whitestone 57, N.Y.
Tel.: 212-359-1693

Circle 97 on Inquiry Card




NEW PRODUCTS

MINIATURE LAMPS

Clear-tipped lamps are free
of diffusion and distortion.

The T-1 incandescent lamps are avail-
able in a variety of voltage and candle-
power ratings. The 0.125 in. dia. lamps
are life rated at 200K hrs. Chicago Min-
iature Lamp Works, 4433 Ravenswood,
Dept. ES-2, Chicago, 11l

Circle 229 on Inquiry Card
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FANS
Provides 105 CFM free air
capacity. Requires no maintenance.
Model 8040 is a compact fan that re-
quires no lubrication and is guaranteed
for 5 yrs. It is a 115v. 60-cycle single-
phase unit. The fan operates on a 413
in. sq. mounting base. Howard Industries,
Inc., 1760} State St.. Racine, Wis.
Circle 230 on Inquiry Card

LOGARITHM. ..

10101

BINARY...

w211

this number can mean BIG SAVINGS
on your PW Board Eyeleting Jobs!

HERE'S WHY: You can handle practically all your single-side and
double-side PW board eyeleting jobs with ONLY 21 SIZES of United
Standard Electronic Eyelets. As a resuit you'll reduce engineering
and specifying time and costs . . . simplify your purchasing proce-
dures . . . and reduce your inventories. On top of this, you'll need
fewer sizes of setting tools, so you'll reduce tooling costs too.

IT'S EASY TO PROVE . . . just how
effectively United Standard Electronic
Eyelets can work to help you reduce

costs. Just order one of the new
“Selection Kits'’ (containing generous
samples of all 21 sizes) and try these
eyelets yourself on your own PW board
applications. For complete information
on these kits (and on United's high-
production Eyeleting Machines),
phone the United Office in your area

. .. or write direct to Fastener
Division, United Shoe
Machinery Corporation

1258 River Road

Shelton, Connecticut

United Eyelets

FASTENER DIVISION

United Shoe Machinery Corporation

SHELTON, CONNECTICUT

Branches: Atlanta, Ga. ¢ Boston, Mass. ¢ Chicago, lIl. ® Cincinnati, Cleveland,
Ohio e Dallas, Texas e Sun Valley (Los Angeles), Calif. ® Lynchburg, Va. « Milwaukee,
Wisc. e Nashville, Tenn. » New York, N.Y. ¢ Rochester, N.Y. * St. Louis, Mo.
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MILLI-MICROAMMETER

Measures low level dc cur-
rents down to less than Ina.

Model 1811A milli-microammeter fea-
tures chopper stabilization and a built-in
circuit protection. The instrument is avail-
able in rack-mounted model. Dynatran
Electronics Corp., 178 Herrick Rd., Mine-
ola, N. Y.

Circle 231 on Inquiry Card

SAMPLING OSCILLOSCOPES

Displays signal with 56c rep. rate
pretriggering.

without external

The type 1120 dual-trace sampling os-
cilloscope uses a transistorized type 701
sampling and sweep plug-in. Combining
the 1120 main-frames and 701 plug-in pro-
vides a system which features direct-cou-
pled dual-channel amplifiers with nominal
risetime of 350psec. It also has built-in
matched signal delay lines; high sensi-
tivity up to 600uv/cm; and sweep ranges
from 2usec/cm to 10psec./cm. The unit
has a tunnel-diode trigger circuit. Repeti-
tion rates attained without count-down
generators or delay lines. Analab In-
strument Corp., Cedar Grove, N. J.

Circle 232 on Inquiry Card

CRT SPOT ANALYZER

Determines  spot sice, spot
growth and degree of aberration.

This 2-slit spot analyzer is a complete
system. The analyzer lenses focus the
spot on the optical slits. When the spot is
scanned across the slits, light-intensity
variations across the spot are picked up
by a photomultiplier. The output is fed to
an oscilloscope. Spot parameters may be
read directly from the curves on the
scope face. Celco, Mahwah, N. jJ.

Circle 233 on Inquiry Card
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NEW PRODUCTS

MICROWAVE ANTENNAS

Plane polarized units oper-
ate between 5250 and 10,500Mc.

These antennas are for common car-
rier, operational fixed, studio-transmitter
link, remote pickup and government uses.
The antennas, with reflectors in 4, 6, 8
and 10 ft. dia, are all aluminum with
solid-spun surface. The feeds are preci-
sion-formed waveguide bends, terminat-
ing in a close precision sectoral horn.
Feed input is a choke flange which per-
mits rotation continuously through 360°
in polarization for accurate alignment.
TACO, Defense and Industrial Div,,
Sherburne, N. Y.

Circle 200 on Inquiry Card

TRANSISTOR TESTER

Measures parameters of devices
operating at ambinet to clevated temps.

The Model 500A features a heat-sink
that can be controlled for precise temps.
of amb, 40, 50, 60, 70 and 80°C. In
addition to transistors it tests diodes,
scr’s, and zener diodes at voltages to
300v. with peak currents to 50a. It pre-
sents digital readout of beta in 0-50 or
0-500 ranges with a 3% accuracy. Satura-
tion resistance, leakage current, and col-
lector breakdown voltage are displayed
on the I. meter and voltmeter. Sierra
Electronics-Philco Corp., 3885 Bohamnon
Dr., Menlo Park, Calif.

Circle 201 on Inquiry Card
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For precise temperature testing from —300°F to +525°F

STATHAM MODELS SD6 AND SD3
ARE 700 CU. IN. CAPACITY CHAMBERS
FEATURING =+%4°F CONTROL ACCURACY

Designed for precise temperature testing of electronic compo-
nents, Statham Models SD6 and SD3 chambers feature true propor-
tional control of heater power by all solid-state circuitry. The design
advances in these chambers e'iminate the conventional heater power
relay and cyeling about the control point.

Model SD6 has a range of —100°F to +525°F. For high perform-
ance and converience, liquid CO: is used for cooling. Developed
especially for low temperature requirements, Model SD3 operates
from —300°F to +400°F and utilizes liquid nitrogen for cooling.

CONVENIENT TEMPERATURE CONTROL
24 Inch Dial Control

Models SD6 and SD3 feature 24 lineal inches
of calibrated set-point scale. Temperature
. readout is obtained by a deviation meter
calibrated in one-degree increments. This
expanded scale approach provides a level of
accuracy and readability not attainable in
g conventional chambers.

Optional Push-Button Control

Frequently repeated temperature settings
can be made faster and more accurately with
Statham’s push-button temperature selection
control. The buttons, which may be set at any
desired temperature, provide precise repeat-
ability.

el

3

-4l
MR

Cycle Time Controller

Statham cycle time controllers permit pro-
gramming the chambers in any required
sequence of hot-ambient-cold-ambient, ete.

Statham Instruments, Inc.

J'// zi\J Environmental Products Division
\© ; 2221 Statham Blvd., Oxnard, Calif.
N— HUnter 6-1080 (Area Code 805)
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DIGITAL VOLTMETER

High common mode rejection 60db at
60 crs cven with 1000 line unbalance.

. - |
. 0 e ]
L¥ .o
4
In the 4700 Sceries of 3-digit voltmeter
and ratiometers, circuits are mounted on
cpoxy-fiberglass  boards.
capsulated, wire-wound resistors are used
in the first two decades. They remain un-
damaged with overloads up to 500v. on
the 1v. range and up to 1000v, on higher
ranges.  Long-term accuracy  rating  is
+0.1% of dull scale + 1 digit. Non
Lincar Systems, Inc, Del Mar, Calii.
Circle 195 on Inquiry Card

I’recision, e

An electrical-output storage tube, molded by
imagination, has converted slow-scan pictures
from space to flickerless, earthbound television

pictures.

Same tube, other imaginations, have seen the
possibilities of a Loran-C integrator, three-
dimensional X-ray, sonar and radar-to-television
sean conversion, computer output display, and
satellite detection in a star background.

Possible applications to frequency conversion,
automatic correlation, expanding or contracting
time scales, stopping high speed motion, and
others as yet undreamed, await your own par-

ticular insights.
Oh, yes

above. Write or call.

150 Circle 102 on Inquiry Card

the honeycomb. Because of experi-
ence, special knowhow and talent, there are
some tasks best left to others. Qur niche is
designing and building single-gun, dual-gun and
multitube systems to fit your applications, just
as we have designed and built the systems

Image instruments, inc.

2300 Washington St.
Newton, Mass, 02162
O 617-969-8440

NEW PRODUGTS

COMPONENT OVENS

Maintains temp. within 2° through
—35 to 10°C below nom. setting.

IFour component ovens, with temp. sta
bility of 0.1°C at a fixed amb., accom-
madate crystals, packaged circuits, transis-
tors, diodes and other temp.-sensitive
devices. Settings range from 25° to 100°C.
Voltages from 6 to 120, ac or de, and 60
to 400 cps are available, Al meet ap-
plicable military  specs. Bulova Watch
Co., Inc., 61-10 Woodside Ave.., Wouod-
side 77, N. Y.

Circle 196 on Inquiry Card

Video
Storage,
Imagination

and
Honeycombs

ELECTRONIC INDUSTRIES -

GLOW LAMPS

Neon clow lamps hold close
tolerances needed in circuits.

When used as a voltage regulator the
A () 39 maintains voltage between 32 and
SYvde (F1v). Breakdown voltage is 05
to 73vde and design current is (.3ma.
Rated Lite is 7500 hrs, of continuous oper
ation at this current. The lamp comes
i a standard 27/32 in. tube. It is polar-
ized and dark ctfect compensated, Lights
have shown high reliability.  Signalite
Inc.. Neptune, N, [

Circle 197 on Inquiry Card
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NEW PRODUCTS

KLYSTRON

5 megawatt peak, 300kw aver-
age; r-f duty cycle, 0.063.

S, b+

The L-3401 uses non-intercepting mod-
ulating anode. This klystron is tunable
from 1254 to 1386Mmc. Typical operating
parameters are a beam voltage of 133kv,
a beam current of 120a., with an average
beam power of approx. 1.3 megawatts.
Gain is rated at 35db. Pulse length is 42
msec. The necessary water flow is ap-
prox. 200 gpm. Litton Industries, Elec-
tron Tube Div., San Carlos, Calif.

Circle 198 on Inguiry Card

THIN-FILM BONDER

For welding small-dia. wire
to deposited thin-film circuits.

Modular microbond welds single-sur-
face wire of 0.001 in. dia, and ribbon of
0.001 in. thick and 0.020 in. wide to de-
posited thin-ilm circuits of 300 A or
more. It has an accurate, highly repeat-
able weld head. Substrate holder simpli-
fies positioning of workpieces. Swing-type
foot pedal allows controlable electrode ac-
tion. It works from an electrical input
voltage of 100-130v, 50 or 60 cycle, sin-
gle-phase. Weld power is provided by 3
sequential cycles. Each is independently
controllable for weld-pulse duration and
amplitude to allow for pre-weld energy,
weld energy, and post-weld energy. Weld-
matic Div./Unitek, 950 Royal Oaks Dr.,
Monrovia, Calif.

Circle 199 on Inquiry Card

| NOW...
GERTSCH HIGH-ACCURACY,
' INDUCTIVE
VOLTAGE DIVIDERS
~AT LOW COST

Model 1011R AC Ratio Standard with
terminal linearity better than .00019,

(1ppm)
$950.00

including point.-by-point data®

Model RT-60 general-purpose Ratio-
Tran®, accurate to 0.0019%

$2175.00

including half-rack mounting brackets

You get more than low price tags with these instruments — you
get typical Gertsch quality and performance.

Model 1011R a precision AC ratio standard providing minimum
ratios as low as —.0111111, accurate to 0.00019%. Instrument fea-
tures transient suppression, and 7-place resolution. Gertsch 1011R
is ideal for standards and calibration laboratories requiring maxi-
mum accuracy.

Write for Bulletin 1000 Series.

Model RT-60. This voltage divider features high input impedance,
low effective series impedance, and very low phase shift, Unit has
5 decades of transformer switching — excellent for checking servos
and resolvers . . . for voltmeter calibration, computer testing, and
transformer turns ratio measurements. Size: 7” x 714” x 314" high
— designed for bench, or half-rack mounting.

Write for Bulletin RT-60 Series.

| “Point-by-point data is provided in terms of a Gertsch
standard traceable to the National Bureau of Standards.

=herisch =

GERTSCH PRODUCTS, Inc.
| 3211 South La Cienega Boulevard, Los Angeles 16, California/UPton 0-2761 - VErmont 9-2201
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How long does it take an in-the-flesh salesman to get

Your highly trained salesman can travel only so many miles, make
so many calls, beat so many bushes, dig out so many customers.
Save him for hot prospects. To conserve the asset each salesman
represents—to reach through doors and minds otherwise closed
—do your specialized business selling in the specialized business

press, where your most efficient dollars are invested.

1913 Eye Street, N. W., Washington, D.C. 20006 Representing the
244 member magazines of National Business Publications,
Inc. whose membership qualifications include indepen-
dent audits by the Audit Bureau of Circulations, the
Business Publications Audit of Circulations, Inc., or the
Canadian Circulations Audit Board, Inc.

ELECTRONIC INDUSTRIES « February 1964




through a closed door?

ge ey i

ELECTRONIC INDUSTRIES

Longer than it takes an advertisement in
the specialized business press—trade, in-
dustrial and professional publications that

go straight to a pre-selected prospect.

How much does it cost to reach identified

prospects with salesmen’s calls?

More—by a hundredfold—than it does to
reach them with advertisements in the

specialized business press.

How can you cover unidentified prospects,

as well as identified prospects?

With a vigorous, important, and continu-
ing advertising program in the specialized

business press.

The specialized business press is industry’s reporter, management’s
instructor, the sales manager’s divining rod, the marketer’s market
data source. Read by the man who wants to get ahead and the man
determined to stay ahead, the business press teaches the newcomer,
trains the analyst, retreads the old-timer. It serves, pin-points, iden-
tifies. It is not all things to all men. It is specific, seeking out special-
ized markets. It isolates, clarifies, inspires. It reaches—efficiently.

February 1964
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ROTARY
RELAYS

This new Couch rotary
relay is surprisingly
microminiature when
you consider the rug-
ged construction inside
and the

specifications

2w A7 x5

........................ 1/10” grid
RATING...............e .5amp @ 30 VDC
COIL OPERATING POWER ......_.............. 150 mw
COIL RESISTANCE ..... vesssseas 60 ohms to 1,000 ohms
TEMPERATURE..... eres ~65°C to 4-125°C
VIBRATION ......... Seeamseeseattectsesnrnernts 206
SHOCK.......covvvennnnnn, teeseesesansas seeees 156G

Write for Data Sheet No. 9

RUCCED ROVRY RELAYS gy® ymamically and Staticsly Balanced

COUGH ORDNANCE INC.

3 Arlington Street, North Quircy 71, Mass., Area Code 617,
CYpress 8-4147 « A subsidiary of $. H. COUCH COMPANY, INC.

Circle 108 on Inquiry Card
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ELECTRONIC

INBUSTIRIES

EDITOR'S NOTEBOOK

MORE RECORD SCRATCH THAN
MUSIC?—Naval Ordnance l.ab has
found the answer to the service-wide
problem of playing bugle calls over
I’ A, without broadcasting 30 db of
seratch, Solution — endless-loop mag-
netic tape, playing through a special
“Spotmaster”™ cartridge tape playback.
fiver since live bugling went the way
of the rumble seat, most military posts
had been using fast-wearing disks to
sound colors, In theory, it an
ideal system. It hasn't worked out too
well, though.

was

A NEW ‘MUST FOR WEST
POINTERS. All plebes are now ex-
pected to learn and understand the
use of digital computers. radition is
strong at the Point, but that doesn't
stop the Academy from making prog-
ress a part of tradition. For almost
a year now, cvery plebe has received
eight hours of “hands on" tutoring on
a GIi 225 computer. This is only a
jumping off point. Plans include min-
imum instruction but maximum ex-
posure to practical uses. Once mas-
tered, cadets may use the computer
throughout the four vyears to solve
class problems, from psychology to
higher math.

BEWARE OF RETINA BURNS
FROM LASERS! Advice for
scarchers from the American Optical
Co., laser pioneer, suggests that great-
est danger is when eyes are in direct
laser beam. There is also great danger
when the beam is reflected by shiny
surfaces. .Avoid both direct and in-
direet  exposure.  Conservative
mates reveal 500 rescarch groups now
in laser work in the U, S, alone. Laser
advances have been so fast that proper
safeguards  haven’t caught up.  The
firm is working on safety lenses and
protective filters.

re-

esti-

A PRIZE OF $20,000 FOR THE
FIRST EARTHMAN who communi-
cates with a spaceman anywhere in
outer space. That is, except for Mars.
This is the stipulation made in the will
of a [renchwoman., a Mrs, Marc
Guzman. She left the money (in francs,
of course) in care of the French
Academy of Science. This generous
though somewhat segregated bequest
was made in 1908! [t was reported
only recently by the International
Telecommunications Union. (Some of
our best friends are Martians.)

ELECTRONIC INDUSTRIES -

WE’'RE A STAR JUST LIKE THE
REST OF 'EM—Photos of the carth
taken from satellites are distorted by
the phenomenon  that  makes
stars twinkle, dispite camera size, re-
ports a Sylvania scientist. Some at-
mospheric scintilation is always pres-
ent. Satellites will give us better pic-
tures of the moon than of our own
carth until we lick space shimmer.
Scientist Dr. Johin Harding suggested
possibility of using X-rays, gamma
rays, optical frequencies and micro-
waves for space photos of the earth.

same

DID SHE OR DIDN'T SHE? -Cal-
ifornia authorities reported to FCC
that a woman was hearing calls of
“Help—Can you help me?” on her TV
receiver. A scarch led to a neighbor-
ing 13-vear-old radio enthusiast. IHe
claimed that in testing a new rig with
a dummy ioad he had transmitted the
phrase “Hello—Can you help me?” to
grand dad in the next room. The
woman who made the report admitted
she might have misheard the message.

FREE 28 PAGE

POWER MODULE
CATALOG

S

The most complete line of small-size, mil-
spee type power modules available in the
industry is fully described in this new 28
page catalog.

Output voltages range from 5V to 10.000
volts and output powers from 5§ W to 240
watts.

The catalog provides reference data on
performance specifications, thermal con-
sideration, and features a unique estimated
qualification cost breakdown for environ-
mental testing per MI1L-E-5272C.

Send for your free copy.

LABORATORIES INCORPORATEDO

3055 Buckingham Road - Los Angeles 16
Direct Dial 213 - REpublic 1-9331

Circle 109 on Inquiry Card
February 1964




... 2VOLTS
CONTROL

ESCENCE—According to American
and Japancse scientists, cooperating
on research, analysis and nnderstand-
ing of the lightning bug's glow may
hold the key to how energy is trans-
ferred within living organisms. Much
has already been learned from a tiny
crustacean, Cypridina. Japanese scien-
tist at Princeton isolated crystallized
Cypridina  “luciferin,” that
reacts with the enzyme liciferase 10
give light. Japanese
dried. crushed Cypridina with
instead of Hashlights to read messages
and maps in World War 1T,

substance
soldiers  nsed
water

RIGHT IN YOUR OWN BACK
YARD-—A Maryland Air Force base
asked FCC to help find the source of
unwanted code sending on one of its
air-ground channels, An FCC moni-
toring unit determined the call signal
by reading the dots and dashes and
identified it as a second harmonic of
an amateur station. IFCC easily ifound
the address of the station and passed
it on to base command for follow-up
action. Coded interference ceased.
The licensee was a member of the
force of the complaining base.

HAS THE JAPANESE SANDMAN
FINALLY GONE ELECTRONIC?
A Japanese firm markets a little black
box called an “eclectronic sleep-in-
ducer.” The pocket-size unit runs on
three 9-volt cells, or an AC adapter.
Producer Toa Musen Co., Ltd.,
claims rhythmic, weak pulses affect the
brain when applied through eye pads
and to the back of the neck, inducing
drugless sleep. Toa also claims that
two hours with the thing may dupli-
cate a full night's rest. Pulses are 1.0
mm/sec. long, repeated at about 100
cps., plus or minus 10 cycles,

NO MORE BLACK BOXES AT
HONEYWELL! Beige 1s the rage,
nowadays. The controls
maker has taken the color as a
standard for its process instruments.
IFor operators and engineers who like
to be around instrument cases and
open cabinet doors, there is a tex-
tured dark beige. For technical per-
sonnel enamored with dials, panels, and
components, there is a smooth light
beige. IFor the conservative., who can't
feel in the pink without a black box
Honeywell  still  otfers  the
color at no extra cost.

automatic
on

nearby,
traditional
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INDICATORS

NEON

MTL Series | | 1

TBL Series

Solve high voltage problems inherent in neon lamps with TEC-LITE Transistorized
MINI-LITE and BUTTON-LITE indicators. Switch rugged, long life, neon lamps ON
and OFF using the low level signals common in computers, industrial control,
missile guidance and other solid state systems. High voltage lamp supply is con-
fined entirely to the panel area and to the circuitry inside the indicators. Sensitive
logic areas are protected from high voltage damage and signal cross talk.

TBL Series offers every feature of the MTL Series plus isolated SPST normally
open or normally closed switches rated at 100 ma at 120V, non-inductive, with a
life rating exceeding 500,000 cycles. Use this combination indicator and switch
to conserve panel space and simplify dasign.

Contact your TEC-Rep. or write for detailed specifications.

® 20 cataloged models cover a wide range of signal voltages.

® Supply voltage: + or —45VDC 3V, Other supplies available in custom
designed units.

® MTL Series, size: 9/16" dia. x 1-5/16" long.

price: As low as $3.72 each in 100-499 quantities.

e TBL Series, size: 9/16"” dia. x 2" long.

price: As low as $5.12 each in 100-499 quantities.

e A variety of lens styles and colors and terminals available.

e Mount on 5/8" centers.

B

P Lite

INDICATING DEVICES

Originator of
Transistorized
Indicating Devices

Transistor Electronics Corporation

Box 6191

L == 0

[ SRR

.3ma CONTROLS
INCANDESCENT
INDICATOR

e

TIL Series controis re-
placeable incandescent
lamp with small current
signal. TIB Series adds
isolated SPST switch.

TEC-LITE Transistorized Indicators are

Minneapolis 24, Minnesota

3VDC SuPPLY
LIGHTS NEON
INDICATOR

(,“& 3

-

LVN Series amplifies low
voltage supply to fire
neon, Can also be con-
trolled by small signals,

I IRRSEES ==

2uSEC PULSE TURNS ON
INCANDESCENT
INDICATOR

(e

TML Series with replace-
able incandescent lamp
turns ON with small sig-
nal, remains ON when
signal is removed.

S A 3 - s

protected by one or more of the followi

3,041,499, French Pat. No. 1,291,911, Halian Pat. No. 647,414, Belgian Pat. No. 604,246,

February 1964

Circle 110 on Inquiry Card

Phone (612) 941-1100

.

2 YOLT BINARY CODED
INPUT SIGNAL CONTROLS

DIGITAL READOUT

TNR Series display con.
trolled by low level dec-
imal or binary signals.
Memory uptional. Nounts
on 1" centers.

- - ]

ng patents: U.S. Pat, Nos. 2,985,674 ;
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D.1.S.C.
ANNOUNCES REVISION TO
MIL-K-3926 TO MEET CONTROL
KNOB STANDARD MS-91528-C

NATIONAL RADIO ANNOUNCES
IMMEDIATE AVAILABILITY
OF CONTROL KNOBS
T0 MEET MS-91528-C.

Just announced by the U.S. Government Defense Industriai
Supply Center! New tougher tests included in Mil-K-3926
to guarantee the continued utility of control knobs under
adverse conditions and after continued rugged use.

1. New flammability tests in K-3926 will require that all
control knobs made to MS-91528 be subjected to a direct
flame for a period of not less than 15 seconds after which
time the knob material must not support combustion for any
period greater than 30 seconds.

2. All control knobs which are manufactured by assembling
and cementing together various parts must now be subjected
to a torque test on the cemented parts such as dials and caps.
These parts must withstand a minimum torque of 5 inch
pounds, after being subjected to a grueling test, without show-
ing signs of loosening or coming away from the main body
of the knob.

3. Set screw torque test. After completion of environmental
testing which also includes salt spray and radiation tests, set
screws are subjected to a tightening torque test. The 4-40
UNC-3A set screw is subjected to 3 inch pounds of torque and
the 8-32 UNC-3A set screw is subjected to 15 inch pounds
of torque. Upon examination after the test, there must be no
evidence that physical damage has occurred.

4. Knob identification. Each control knob must be clearly
marked with the mil standard number and also the military type

¢ ¢ ©

number designation. These markings must remain clearly
legible after completion of all environmental testing. During
environmental testing control knobs must undergo exposure
to intense salt spray, extremes of temperatures and humidity,
ultra-violet radiation and vibration, after which they must be
usable.

5. After environmental tests are completed knob inserts with
a %" shaft hole are torqued to 15 inch ppunds, and for %"
shaft hole inserts, the torque is 30 inch pounds. After the test
there shall be no movement of the insert within the knob,
cracking, or other failures.

How is it possible for National to make knobs available to
the revised specifications so fast? Because National Radio
Company has complete facilities for “‘in-house’ testing and
can perform all of the tests in the presence of a resident
naval inspector as soon as new production is accomplished.

NATIONAL RADIO - ™
COMPANY, INC.

37 WASHINGTON STREET, MELROSE 76, MASSACHUSETTS
Area Code 617, Phone NOrmandy 5-4800, TWX 617-665-5032

% ¢ W

A wholly owned subsidiary of National Company, Inc. « Canada: Len Finkler, Ltd., 2 Tycos Drive, Toronto.
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oo PROFESSIONAL GUIDELNES

INMUSIIRIIES

Reporting

late developments affecting the

employment picture in the Electronic Industries

INCENTIVE DEALS MAY TRIM DEMANDS FOR ENGINEERS

The change in Federal buying meth-
ods from “cost plus fixed fee”
(CPFF) to incentive contracts may
eventually niean cuts in technical man-
power.

The dollar-saving switch to incen-
tive-type contracts for defense and
aerospace was started during the Ken-
nedy administration. It fits in closely
with President Johnson’s drive to save
money.

According to DOD, only 12% of
its buying is still on CPFF; by 1966
perhaps as much as 90% of all pro-
curement will be by incentive con-
tracts. The method is also being stud-
ied by NASA.

Deutsch & Shea, Inc.,, N. Y. adver-
tising agency, has explored the effect
of the contract change on technical
staffing and recruiting. No change in
technical staff size is expected right
away, according to 92% of manage-
ment and 989 of personnel heads tak-
ing part in the Deutsch & Shea study.
Most see little change in makeup of
technical groups in coming months.

Over a longer period of a few years,
though, changes in staffing seem likely
to occur. So reports more than 30%
of executives. Some 33% of top man-
agement see one or more long-range
changes on technical staffs. Reduction
in staff size is most often listed. A

IOWA TECH. SCHOOL GETS
ENGINEERS' COUNCIL OK

The educational program of Iowa
State University Technical Institute
has been approved by the Engineers’
Council for Professional Development
(ECDP). The two-year Iowa school
was started in the fall of 1960.

Four courses are now offered by
the institute—electronics, mechanical
techinology, construction and chemical
industries technology. The latter
course will be eligible for accreditation
in 1965.

Under ECDP rules a program is
not eligible for accreditation until it
has graduated at least one class.

ELECTRONIC INDUSTRIES -

shifting toward applied and practical
technical men and away from theory
and planning is often noted. There
are also notes on general upgrading
of technical staffs toward greater ef-
fect and output. Personnel men ex-
pect that incentive contracts will re-
gain more non-technical people to take
care of the incentive contracts.

In recruiting, the most obvious long-
term effect, hiring will be more selec-
tive. Emphasis on finding and hiring
top people was the change most often
mentioned.

FRESHMAN COURSE STRESSES
ENGINEERING FUNDAMENTALS

Freshmen at Lafayette College in
Easton, Pa., are trying out a new con-
cept in engineering education.

Prof. William G. Mcl ean. dirvector
of engineering, said the course—*“Fun-
damentals of Engineering’—intro-
duces students to engineering by deal-
ing with all aspects of the broad field.
The course covers methods of engi-
neering in general rather than specifics
of disciplines.

AMERICAN INDUSTRY HELPING
‘C’ STUDENTS TO PUSH ON

A special summer program through
San Jose State College to help high
school students with a “C” average
become interested in engineering and
science careers is being financed joint-
ly by several firms.

The program, underwritten by Lock-
heed, IBM and FMC Corp., is aimed
at freshmen and sophomores who
have “grades of ‘C’ or lower in most
academic areas, little interest in school,
a poor self concept, very little or too
much pressure from parents to achieve,
and under-estiinated potentials to do
academic work.”

FOR MORE INFORMATION . ..
on opportunities described in this sec-
tion fill out the convenient resume
form, page 160.
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NSPE SEEKS CONGRESS HELP
FOR NSF GRADUATE PROGRAM

A spokesman for thie National So-
ciety of Professional Engineers states
that the quality and capability of en-
gineering brainpower will rise almost
immediately if Congress approves the
$25 million asked by National Science
Foundation for a traineeship program.
The program would cover graduate
study in engineering, mathematics and
physical sciences.

Paul H. Robbius, executive director
of the NSPE, told a Senate subcom-
mittee that “the single most iniportant
insurance policy we can buy to insure
that we have the most competent en-
gineering brainpower is through grad-
uate education.” There is “evidence
of the broad, national need for Federal
support for graduate fellowships” in
these fields.

Under the NSF proposed program,
colleges and schools that grant degrees
in engineering, mathematics, or physi-
cal sciences, and which have staff and
facilities for more students, will be in-
vited to submit proposals for grants.

EDP IN MEDICAL RESEARCH

Dr. Richard Yoder, Tulane University Medical
School, discusses brain wave signals on CRT
monitor. At console of IBM 1410 EDP sys-
tem is W. ). Nettleton, Jr., assistant direc-
tor of Tulane Bio-Medical Computing Sys-
tem Center. The system is used to analyze

electroencephalogram wave forms. Tulane
and IBM are in joint study on how to use
computers in problems of medical research.
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Small and medium-sized firms looking to
expand into foreign markets are often dis-
couraged by the serious obstacles, both
financial and technical. But many of the
benefits of having overseas offices can be
achieved through a cross-licensing arrange-
ment that permits both parties to manufac-
ture each other’'s equipment and to share in
respective research and development work.

SALES OF ELECTRONIC PRODUCTS in the world market
may double by 1970. Current volume is about $20
billion. The United States produces about three-
quarters of total world-wide output in electronic
goods. Yet, our own domestic market in many elec-
tronic areas is, in etfect, shrinking as some overseas
markets coutinue to grow at rates considered fan-
tustic, especially in Europe.

In 1962 the total output of manufactured goods by
all American companies operating in foreign coun-
tries reached $28.1 hillion. The output of U. S. firms
in Europe alone reached $11.8 billion in 1962, an
87% increase over 1937!

U. S.-owned plants manufacturing electrical prod-
ucts in Furope produced about $630 million worth of
goods in 1957, and more than $1.2 billion in 1962.

Total exports of U. S. electronic products in 1962
was only $765 million.

The European market for military systems, com-
puters, microwave components and test equipment is
increasing at a rate faster than our own domestic
market, though the downestic market still leads in
total dollars. U. S. production of electronic products
abroad far outweighs cxports.

What does all this mean? It means simply that
the overseas market for U. S. electronic goods, espe-
cially in FEurope, is growing rapidly.

Most of the large blue-chip corporations and even
many mediuni-sized \merican firms have little trou-
ble taking advantage of the tremendous opportunities
that the overscas market is offering right now. The
small electronics firm in the U. S. finds things a little
different when it invades the European market.

ELECTRONIC EXPORTS RISING

U.S. exports of electronic products in 1963 are
estimated at $975 million in total. The 1964 fore-
cast is for $1,297 million. Electronic products ex-
ported were mostly communications equipment,
test instruments, computers and EDP systems,
detection and navigation systems, television equip-
ment and semiconductors.
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ONE APPROACH
TO FOREIGN
MARKETS -
CROSS-LICENSING!

What About Small Firms?

How can a small U. S. electronic firm spread its
market to Furope, hurdle foreign tariff walls and
save on overseas shipping ?

Houston Instruments Corporation, Bellaire, Tex,,
answered this challenge with an arrangement called
cross-licensing. In brief, a U. S. firm and a European
firm agree to make and sell each other’s products,
but within their own market areas and under their
own labels.

Though not a new idea, this is the first time such
an arraugement has come about in the electronic in-
dustry, according to Houston spokesmen. Actually,
one might say the deal involves an exchange of soft-
ware technology, unlike the import or export of
hardware. Aside from exchange and sharing of tech-
nical secrets, the agreement may also include an ex-
change of engineers for a period of time. It is, in
effect, a merger except for exchange of stock.

The cross-license agreement, in this case, involves
Houston Instruments and  Advance Components
Lud, of Ilford, England. Both firms have signed
such a pact and are now producing each other's line
of electronic test instruments. Advance will market
Houston's instruments under the Advance label in
England and the European Fconomic Commuunity
(EEC). Touston will scll Advance products, Hous-
tan-labelled, in the Western Iemisphere.

The meat of such cross-licensing deals is that hoth
firms take over all rights to cach other’s research and
development; they pay rovalties to cach other. The
current Houston-Advance rate is 6%.

Why Cross-Licensing?

Houston's chairman, E. V. Hardway, Tr., reports
thar this link with Advance does not have the real or
imagined advantages that might accrue from a similar

By ROBERT J. BRAMLETT,

Assistant Editor,
ELECTRONIC INDUSTRIES
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Final checkout of pilot run of VM-77B Millivoltmeter
ts made by Houston Instrument

Vice President George More (left)

and E. V. Hardway, )r., corporate chairman.

Five additional Advance-designed test instruments
are due off the production line

during the first three months of 1964.

deal with a firm in the EEC. (England is not in the
EEC.) Why, then. should Houston—with distribu-
tors in ten mations—turn to cross-licensing 10 get a
higger foothold abraad?

Ifor oue thing, llouston had insufficient means to
start a wholly-owned subsidiary in Llurope. Setting

up such a company, international talks, back-and-
. !

forth trips and other matters would have drained
away too much time and effort. .\lso, there were no
firms in FEurope that Houston felt would be inter
ested in a joiut venture

“An alternative was a jointly owned company in
England, where there were some interested firms,”
Mr. Hardway
license one of these firms, or make a cross-license

said. *We thought we might also

deal with one. Through elimination. we looked at

cross-licensing in detail. It seemed to have many

@® A REPRINT of this article is available from
ELECTRONIC INDUSTRIES Reader Service Department
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E. C. Wakeling (left) Managing
Director of Advance Components Ltd.
made arrangements with

Houston Instruments Corp. for

unique cross-license agreement.

With Wakeling are P. L. Sidey (center)
Advance Sales Dircctor,

and M. G. Hinton, Research Director,
examining an oscilloscope

made bv an Advance division.

Houston Instrument Board Chairman

E. V. Hardway, Jr. (left)

reviews marketing strategy with
company president R. D. McMillan, }r,,
betore presenting new line

of Advance instruments at sales seminar
at firm's plant in Bellaire, Texas.

good business advantages for a growing company.
The disadvantages were more psychological, or senti-
metnal, rather than veal.”

For several years Houston had Dbeen selling
through foreign outlets in England. Australia and
Sweden.  They were, in fact. started in 1939, the
company’s first vear of husiness, aiter incorporation
in December, 1938, In following years, distributors
were taken on in other nations likely to have pros-
pects for tlouston's line of N-Y recorders and test
instruments. Sales were through open accounts, yet
credit losses were minute. Percentage-wise, Ilouston
had fewer account losses in foreign marketing than
it had in the U. 5. (Continued on page 101)
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ELECTRONIC | et
INDUSTRIES Professional Profile

The ELECTRONIC INDUSTRIES Job Resume Form for Electronic Engineers

Name

Street
Address

City State

3 Single 3 Married O Citizen [J Non-Citizen Date of Birth

Will Relocate [J.Yes ([J No. If Yes ([JAnother City [J Another State
Salary Desired to Change Jobs in present area

Salary Desired to Change Jobs and relocate in another area

Professional Memberships

College or University Major

RECENT WORK EXPERIENCE

Company Div. or Dept.

SIGNIFICANT EXPERIENCE AND OBJECTIVES

STATE ANY FACTS ABOUT YOURSELF THAT WILL HELP A PROSPECTIVE EMPLOYER EVALUATE YOUR EXPERIENCE
AND JOB INTERESTS. INCLUDE SIGNIFICANT ACHIEVEMENTS, PUBLISHED PAPERS, AND CAREER GOALS.

Mail to: ELECTRONIC INDUSTRIES—Professional Profile—56th & Chestnut Sts.—Phila-
delphia, Pa. 19139. This resume is confidential. A copy will be sent only to those Com-
panies advertising for engineering personnel in this issue, whose number you circle below.
800 801 802 803 804 805 806 807 808
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CROSS-LICENSING (Continued)
l=————— =———sssw na = & o |
Approached by Export Houses

In recent years Houston had been approached by
New York export houses. These firms claimed
world-wide marketing set-ups with agents in nearly
every nation. But a closer look revealed that there
would have been little gain in convenience, crating
and handling costs. Profits would have been low-
ered, market control lost. [louston still favored dis-
tributors.

Houston’s export sales had been mostly on its N-Y
recorders, which sell for about half the price of its
nearest domestic competitor. But— high customs
duties, shipping costs and markups raised 1{ouston’s
overseas price to nearly twice the domestic price.
Yet, strangely, higher priced foreign sales averaged
15 to 20% of total sales. In poor domestic months,
in fact. foreign orders often reached as high as 30%
of total sales.

This was obviously a market worth holding onto!
Now, what would the potential be if Ilouston was
producing and selling in the same country with these
customers? There would be no tariffs.  And there
would be lower and perhaps lowering tariffs between
its neighbors.

“We speculated at the time that manufacturing
within the EEC might result in foreign sales actually
being ercater than those that we enjoyed in the

U. S.,” Mr. Hardway recounts.
Sought 50-50 Joint Venture

Houston’s  original plan called for a product-
hungry comipany in Europe to put up most of the
cash, and some teclmical talent, to match product
rights. In the plan, patent rigits and know-how on
Houston’s line would be furnished by Houston in a
50-50 joint venture. llouston would also hold option
to buv back anv stock held by the other firm at an
inflated price within a certain period.

EUROPE BUYS MOST TEST EQUIPMENT

In 1962 U.S. firms exported about $47 million in
electronic test equipment. Biggest buyer was the
Netherlands at $10.5 million. Canada followed with
$9.5 million. Europe, including the Common Mar-
ket nations,* plus Engtand, Sweden and Switzer-
land, bought a total of $25 million in U.S. test
equipment. Shipments of test equipment for export
in 1963 may amount to more than $50 million.
*Belgium, France, Germany, ltaly, Luxemburg, Netherlands.

Through consulates and overseas friends, |louston
officials put out feclers. At the same time they com-
piled an impressive file of tax data and husiness facts
from the EEC and lingtand. Houston Vice Presi-
dent Geurge More went to LLurope to look in on dis-
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tributors, and to follow up leads from firms inter-
ested in Houston’s plan. He took the file with him,

Mr. More reports that the 50-50 plan was not met
with much enthusiasm; a ceiling had been placed on
the cash participant’s gain. Houston decided that it
had to be some sort of joint veuture, or none at all.
Thoughts turned to England.

England is prominent in the test instrument field.
It also has similar concepts in making contracts.

A Letter From Advance

A letter from E. G. Wakeling, joint Managing
Director of Advance Components Ltd., referred to
the firn’s high profit growth. It cited a high rovalty
paid to one American firm, and offered to discuss
licensing of Houston’s line.

Described by Houston men as a “doer” rather
than a *‘talker,” Mr. Walkeling put it this way: “We
found during our talks, first with Mr. More and
later with Mr. Hardway, that we were oscillating on
the same frequency on almost everv point.”

“Each side would gain new products; each side
had identical marketing attitudes: each side had the
same general hopes and fears, the same characteris-
tics and ideas, even down to things like prime costs
percentages.”

To mierely license a British company at a rcason-
able royalty rate, despite cash flow, would reduce
sales and profit growth. U. S. products made in
Britain would have to be sold in the EEC with large
markups hecause of tariffs. Cross-licensing then ap-
peared even more attractive.

“Current overseas laws penalize hirms making in-
vestments abroad,” said Mr. Hardway. “lxport
sales of technical hardware over high tariffs and
through distributors with high markups are vulner-
able. They are usually limited in either volume or
duration.”

The Ideal Counterpart

Houston planners reflected—“What would be the
ideal arrangement for a small company like Houston
that doesn’t have much money to invest, or time to
waste, on foreign investment aside from distribntor-
ships? Suppose the company could find a foreign
counterpart—perhaps in England —of say near equal
size, with compatible and proven products.

“It should have a similar aggressive product de-
velopment program. What if it were willing to ex-
change patent rights., manufacturing rights and
know-how across the hoard in a product area? The
basis would be equitable rovalties.”

Such a find might bring broader product lines and
a muotual sales increase at no mitial cash outlay in
either direction; rights would not he bought, simply

exchanged. With firms of cqual size, development
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CROSS-LICENSING
(Continued)

Top to Bottom:
Houston Instrument
versions of Advance
VM 77 Voltmeter;
SG 88 Signal Gener-
ator, 5002C Double
Pulse Generator.

and engineering costs would he halved.

Each would sell the other’s products under its
corporate name or image, assuring buyers that a
honie company stood hehind the products. Users,
as a rule, care only about “who makes it? Can 1 get
parts and service ?”’

If one firm made a major R&D and sales break-
through, the other could respond instantly from pre-
vious cxchange of data. The product could he pre-
sented in bhoth countries at nearly the same time. If
one firm was caught short as sales took hold too
fast, one could appoint the other as distributor until
it caught up. Meanwhile, products would he marked
(by law) to indicate the maker, but would also bear
the licensee’s mark to assure customers of ready
service and parts.

Equitable Agreement

Suppose an imbalance should occur. One firm'’s
product development programn might far exceed the
other while the second firm enjoved high and dis-
proportionate sales on products it did not develop.
The agrecinent would remain equitable as royalties
favored the originator of the new and fast-selling
product.

“When we first heard of Houston’s interest in the
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possibility of an arrangement with an European com-
Mr. Wakeling recalls, “we ourselves were
both
throngh market demand for our products and as a

pany,”
undergoing strong expansionary pressure,
result of a large injection of cash from a public
Rights Issue of shares.

“We were, of course, product-hungry,” Mr. Wake-
ling admitted.

“Our turnover had increased four times and our
pre-tax profit had increased roughly six times from
1958 to the end of 1962. For three vears running
the quoted value of our shares had showed the high-

est growth in Britain's electronic industry.”
Firms Wanted to Grow

Interest remained high. Both companies wanted
to grow: they had similar outlooks. From resumed
talks camie a proposal that if cross-licensing got off
to a good start and proved profit-making, a joint ven-
ture to produce the Advance-Houston lines within
the EEC should then be considered.

The Advance-Houston Cross-Licensing and Cross-
Distributorship agreement was signed on March 15,
1963, effective on October 1. The delay was to pro-
tect distributors. The agreement also covered un-
patented products, and included a minimum discount
distribution clause to cover temporary import of fin-
ished goods.

From the start, Advance took up its option to
make and market Houston's line of X-Y and T-Y
recorders. Houston licensed the Advance signal gen-
erators including the unique SG 88. This instrument
will produce any desired wave form at frequencies
down to 0.005 cps. Ilouston also took on the Ad-
vance VM 77 voltmeter and 3002C double pulse
generator.

New Product Stages

Wholesale discoums were extended. For buying
and sorting parts for assembly in one country and
test in the other, fair charges were decided. A new
product might go through these stages:

1. Imiport with color scheme and corporate image
of huying company, but marked “Made in U.S.A.”
or “Made in England.”

2. Import of complete array of parts for assembly
and test.

3. Import of specially tooled parts not available in
the importing country.

4. Complete Americanizing or Anglicizing.

Weighing all factors, the arrangement had much
to offer for hoth parties. But there were also some
negative factors. Mr. Hardway lists a few:

1. Fear of the Unknown—There is a certain
suspicion of foreign markets. It is more or less pro-
portional to distance.

ELECTRONIC INDUSTRIES -+ February 1964




2. Mental Laziness—Day 1o day problems of
doing business domestically are sometimes difhcult
enough. Managements hesitate 10 venture into un-
known areas. KEfiort in known areas offers more
immediate satisfaction and fangible results, which
arec more appreciated by associates.

3. The Engineering N.I.H. (Not-Invented-
Here) Factor—This can be a serious internal
problem. Enginecrs often have paternal feclings for
products they develop, or help to develop. Asking
them to be objective as to what 1s hest for the com-
pany and its stockholders may be asking too much.
TFor success in cross-licensing, though, it must be
asked.

4. The Corporate Ego—JM\lanagement finds it
hard to permit another firm to market its products
under the other’s name. [Us hard to give up any por-
tion of sales or areas of direct marketing control to
another firm, ceven if past ctforts were only meager.

Such human frailties and obstacles make it more
difficult to put a cross-license agreement in force, in
Mr. ITardway’s opinion.

‘Deal Unique in Industry’

Houston management fecls the agreement is unique
i all industrial felds. N deal of this nature “re-
quires concessions, sacrifices and mutual trust that
very few tirms are willing to grant.” \hile most
U.S. firms clamor to get a plant, a distributorship,
or a partner inside the common market, Houston, in
effect, has given up its European markets for “sound

business reasons.”’

COMPUTERS LARGEST EXPORT SEGMENT

In 1963 the U.S. exported an estimated $183
million in computers and accessories. West Ger-
many bought the biggest share at $27 million,
France the next at $20 million. Japan received
some $19 million in EDP equipment, while England
took in nearly $17 miilion. Total U.S. computer
exports in 1962 were valued at $136 million. The
tota! for 1961 was $110 million.

In 1962 and through most of 1963, Ilouston's sales
were fairly evenly distributed throughout universi-
ties, military and government agencies, mdustrial re-
search and other fields, mcluding overseas markets.
Sales now are about $l.4 million, mostly from
recorders, mstrument and digital voltmeter Tines. and
from subsidiary [louston Magnetic Produets Corp.

The Texas hrm expects sales to rise considerably
through making and marketing \dvance-designed
mstruments. \dditonal mcome will come, of course,
from royalties from Advance sales of IHouston-de-
signed recorders.

Evervthing seems to indicate that a cordial, profit-
able and long-range relationship has been established
between the two companices.
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KINNEY PUMPS
AND COMPONENTS REDUCE
HIGH VACUUM PROBLEMS
TO A MINIMUM

']

A —-"

VACUUM GAUGES
A variety of Kinney vacuum
gauges includes the KTG
Thermocouple Gauge (3000 to
1 micron range), the KDG
Discharge Gauge (10 microns
to 2 x 10-7 torr range), and
the TD-1 McLeod Gauge (150
torr to 1 micron range).
- > -

DIFFUSION PUMPS

Kinney Series KDP Diffusion
Pumps provide maximum
pumping speeds in 2", 4",
and 6" sizes. They obtain
pressures of 4 x 10-7 torr un-
batfled,and 1 x 10-8 torr when
combined with the Model
KDB batfle using hquid nitro-

VANE-TYPE
MECHANICAL PUMPS

The Series KCV Vane Puinps
are provided in 2, 3, 5, and
7 ¢fm sizes and are manufac-
tured to the same high quahty
standardsas Kinney cam-and-
piston pumps. Quiet, vibra-
tionless, and smoke-free,
they are ideal for laboratory
use.

R

CAM AND PISTON
MECHANICAL PUMPS

Kinney produces the highest
quahty in mechanical pumps
ranging in size from 2 to 850
cfm. Series KS and KD Single
Stage Pumps attain pressures
befow 10 microns; Series KC
Compound Pumps defiver

pressures below 0.2 micron.
-

HIGH YACUUM VALVES
Kinney's complete line of
vacuum valves includes series
DC Diaphragm Valves, Series
BB and OB Beilows sealed
Valves, Series KRV Right
Angle Valves, and Series G
Gate Valves. They are pro-
vided for soldered, threaded,
or flanged connection and for
manual or air operation.

BAFFLES AND
COLD TRAPS

A unique design gives Kinney
Baffles high conductance and
maximum effectiveness. The
Series KDB is intended for
water or liquid nitrogen cool-
ing; the Series KWB is used
with water or freon. Supphed

® in 2", 4", 6" and 10" sizes.

()
KINNEY VACUUM oivision

THE NEW YORK AIR BRAKE COMPANY
3529 WASHINGTON STREET . BOSTON 30, MASS.

KINNEY ... EVERYTHING IN VACUUM
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. . . for mobile radio, dictating

systems, carrier, microwave
and other applications.

lllustrated are lightweight models
No. 33 and No. 35. Both incorporate
push-to-talk switches and high-gain
receivers and transmitters. These
Stromberg-Carlson handsets meet a
great variety of needs in a broad
range of industrial applications.

No. 33 lightweight handset is fur-
nished with a rocker bar switch.

No. 35 comes with a button switch,
or with both the button and rocker
bar switches.

Get technical data on these and
other handsets from our Industrial
Sales Department.

STROMBERG-CARLSON
aovision or GENERAL DYNAMICS

115 CARLSON ROAD +« ROCHESTER 3, N. Y.
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LETTERS

to the Editor

“American Industries
Are Our Challenge”
Editor, ELECTRONIC INDUSTRIES:

Your editorial “American Industries
Are Our Challenge™ (October 1963)
was an excellent one in that it urged
looking ahead a longer period than we
are wout to do, that it urged scan-
ning the whole range of industries,
and that we need “to learn how other
mdustries work and how electronic
technologies can best be applied to
maximize industrial profits.”

This suggests sound market-research
technique, on a long-range basis: If
we were to scan the growth *‘indus-
tries” of the future, T am sure
that “‘cducation” would find a place
(among the leaders). Tt is currently
about 9-10% of the GNP when for-
mal schools, military and industrial
training, and adult education are en-
compassed; when a broader definition
is applied such as in Fritz Machlup's
“Production  and  Dissemination ot
Knowledge in the U. S.,” the total
could range up to 299% as he has
analyzed it to include all forms of
knowledge (honte and church train-
ing, rescarch and development, com-
niunication, cte.) for performing use
ful services in our society.

The education “industry” connmitted
to tremendous growth for the next
decades, is woefully under-researched,
since only 1/10 of one percent of the
expenditures  have
We are relying namely on older, es-
tablished, even primitive techniques
with some very modest advauces. The
productivity of the process scems un-
changed 1900-1950
manufacturing rose cight-fold in the
satme period, according to ecouomist
Harold Clark. This latter productiv-
ity gain is related to a change in
capital expenditures of 75% “bricks
and  mortar” — 259%  cquipment to
259%-75% respectively over the same
imterval ; in education, 75%-259% has
remained unchanged. This suggests
great  potential for similar  “equip-
ping.”

heen so applied.

from whereas

However, to confidently apply our
energies to finding cquipment solu-
tions seems hazardous at this stage
sitice there is a lack of fundaneutal
agreement on learning theory; and it

ELECTRONIC INDUSTRIES -

is on such that we would have to
build. In view of the probable criti-
cal need for increasing education ex-
penditures (for exponentially increas-
ing population, for greater education
per individual, for retraining obsoles-
cent metnbers of the work-force, for
coping with the knowledge explosion,
for aiding underdeveloped areas, etc.),
it would scem urgent to sccure sub-
stantial support for accelerated basic
research  (probably in psychological
areas, curriculum dentands) to enable
us to put a firm foundation under
electronic research and development
to find the advanced systems which
should be used to maximize the social
“profits” needed.

The problem is receiving the con-
tinued attention of the Educational

Media Council, which reflects the
technological  development effort in
education.

B. Edelman
Assistant Manager
Government-Industry Relations
Western Electric Co.
222 Broadway,
New York 38, N. Y.

Becoming A P.E.—
Editor, ELECTRONIC INDUSTRIES:

Here at New Bedford Tech we have
encouraged our engineering seniors
to take the Enginceers - In - Training
exams in the state of Massachusetts.
We have been most gratified in that a
good majority of the seniors have
taken these exams and are on the
road to establishing themselves pro-
fessionally,

The article in the Deccember issue
of E.I. by Mr. Richard Stranix is
very well thought out, and I believe
it would be well to make a copy of it
available to our engineering seniors.
Accordingly, if company policy per-
mits, I would appreciate receiving
forty (40) copies of his article for
distribution to our students.

I.. M. Gonsalves

Prof. and Chairman

Electrical Engineering Dept.
The Commonwealth of Massachusetts
Department of Education
New Bedford Institute of Technology
Technology Center, New Bedford
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DEW or DEW?

Editor, ELECTRONIC INDUSTRIES:

This is in regard to Mr. DeMent's
articles (Nov. 1963) on the laser as
a weapon, in which his preoccupation
with acronyms may confuse the
reader who has little experience in
this field.

Having been associated with the ac-
coutrements of the heroes and villains
of several space operas over the past
twenty-two years, [ offer the follow-
ing explanation:

The Directed Energy Weapon
(DEW) such as the proton gun, the
death ray, and the Delameter should
be distinguished from the Distributed
Energy Weapon (DEW) such as the
nuclear ballistic missile, and the efh-
cient Distant Early Warning (DEW)
system.

George O. Smith
International Std. Eng., Inc.
APO 757, New York, N. Y.

The Metric System—
Editor, ELEcTRONIC INDUSTRIES:

In regard to “Metric System Con-
version” Electronic Industries, Sept.
’63, I must accuse you of not giving
the matter the attention it deserves.

The metric system is a legal system
in the United States and it is entirely
up to us engineers and scientists to
use it.

Your 1agazine could contribute
substantially to the use of this supe-
rior system by having all quantities
expressed in the metric system. A
very good proposal was made quite
recently to use both systems side by
side with the metric equivalent in
parenthesis and after a little while
with the English systems value in
parenthesis. Thus, every one would
get used to the metric system.

As a matter of record, it is not
829% of the world’s people that use
the metric system, but rather 909%-
929%. It is also a matter of fact that
the Roman numerals, complicated as
they were, prevented the advance
of mathematics inherited from the
Greeks. Does the same apply to us?

Karl Steiner
PE. ME.IC.
P. O. Box 2134

Hammond, Ind.
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| oeigee LOW COST

DC -DVM .19% accuracy
' ' s 9310, 5

36 models

New Styling
Improved Mechanical &
Circuit Details

Higher Ambient Operating
Temperature

Increased Life & Reliability
Single & Multi-Range Models
from 0.0000 to 1000. V.DC
Auto-Polarity—Optional

AC-DC e

model

CONVERTER #m
3% Accuracy ,[ poste $2 85 =

DigiTec & Converter offered in Panel 2nd Flange Models

UNITED SYSTEMS CORPORATION
£18 Woodley Road, Dayton 3, Ohio (513) 254-3567

Stocking Representatives Throughout the United States and Canada

N
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CERAMIC =— ©
INSULATORS

Extruded or Pressed ALUMINA or STEATITE

Beveling * Notching » Slotting » Grooving » Counterboring
Milling = Tapering « Threading (internal or external)

Glazing: white or colors—
complete or selected area

Exceptional accuracy can be maintained at low
cost where tolerances are not less than +19%,.
Consulting our engineers at the design stage may
effect additional savings

AXONDUL( ceravics me

SAXONBURG, PA.

Quality Coramics for Inddustry Simee 1924
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CHEMICALLY
ETCHED

Epoxy/Glass
Laminates

Find it hard to believe that
you can get quality chemically
etched epoxy/glass laminates
in production quantities? Not
hard for us. We've been doing
it quite a while. But there are
still some doubters.

Chem-Aero produces all
holes, slots and cavity cuts,
chemically, to any size and
shape in epoxy/glass lami-
nates. Takes only one manu-
facturing operation. Results
are clean and burr-free. De-
lamination-free too, because
there's no mechanical tooling
Meets exacting tolerances.

That’s what is needed isn’t
it?

Need proof? Ask us!

CHEMICAL

and

AEROSPACE
PRODUCTS

INC.

17126 S.Broadway Gardena, California
Telephone: (213) FA 1-6343
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TIMELY CAPABILITIES
X

Cen. Omar N, Bradley, (left) board chairman
of Bulova Watch Co., inspects precision man-
ufacturing and timing devices for industry
and defense. Harry R. Gewertz, (right) is
manager of the firm’s new Systems and In-
struments Division. The new department in
cludes Bulova’s research, development, timer
engineering and precision manufacturing all
under one head. The division wili concentrate
on electro-mechanics and electro-optics R&D.

MICHIGAN JOINS CONTEST
FOR NASA RESEARCH CENTER

Among Boston, Philadelphia and a
few other U. S. cities and regions vie-
ing for NASA rescarch installations,
the latest is Michigan.

University of Michigan DPresident
Harlan Hateher has advised NASA
officials at Langley Rescarch Center,
Hampton, Vi, that the University is
submitting a proposal outlining rea-
sons for locating the proposed center
in Michigan.

The  S0-million-dollar center  was
originally sct for Boston when Con
gress blew  the whistle for further
study of the proposal.

FRENCH FIRM PRODUCES
LOW-COST STEEL DELAY LINE

A\ Irench company has come up
with a new Jow-cost steel delay line
for SECAM color TV receivers, The
firm, Compagnic Generale De Tele
graphic Sans 19l (CSEF) of Paris, re-
ports that production price of the
lines may be less than 15 francs.

The  company's
Research Departinent states that the
use of mild steel as the medium for
the propagation of ultrasonic waves
will permit construction of delay lines
at the low cost.

Physico-Chemical

Delay time and tolerance is (.17
psee. from 20 to 553°C. Bandwidth on
SECADM cireuits is 2 yc. The strue-
ture is conventional, ultrasonic wave-
guide terminated by transducers of
lead titauate piezoelectric ceramics.
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of
Superiority

IN PRECISION WIRE-WOUND

RESISTORS

B CLOSER TOLERANCES
B BETTER STABILITIES

B LOWER TEMPERATURE
COEFFICIENTS

® PROVEN RELIABILITIES
SUB-MINIARTURE RESISTORS

Series “"EP* (Smb-Munisture) — So'ves
many space and weight problems. Typical
size: 125" x .125". Diameters to .380'
and iengths to .125" Awailable in axial or
combination axial radial ‘eads.

STANDARD RESISTORS
Series ‘‘EP*’ (Standard) —
Chowce of over 40 standard
stzes — all reflecting the
performance superiority of Kel-
vin precision wire-woundas. Re-
sistanice as low as .01 ohm.
Resistance tolerances to
.005% . Temperature coeffic-
ients to 1 PPM

"‘; PRINTED CIRCUIT
e RESISTORS
Series ‘‘FC'* — For wass pro-

duction assembly and optimum
space utilizat-on Availatle in spe-
cial ‘‘high density’” (rectangular)
packaging and standard #und con-

figurations.
HIGH STABILITY RESISTORS |
Series ‘'0"" — Used where reststanze match-

ing or accurate voltage division s required
over long periods of time. Heavily utilized in
A to D converters, analog computers, differ- =
ential voltmeters and guidance computers for §
mihitary applications. Long term resiutance
stability of .003% maximum per year and
standard TC of 10 PPM. Available in alt
séandard physical sizes down to .187" x
3757,

P

mﬂ]‘);l‘l

FAST RISE TIME
RESISTORS

Series ‘‘RT** — 1dea: in fast
4 switching circuits. Exceptional high
) & frequency performance with rise
Ve YW =, times in the range of 50 to 100
/' nanoseconds, depending on style
and resistance vatue.

RESISTOR NETWORKS

Custern resistor, diode and capacitor combinatian
netwerks. Built to meet special requirements, Used
as voltage dividers, summing and integtator net-
works, binary resistive networks and other network
applications. Ratio tolerances to .0005%. TC
tracking as close as 1 PPM to military requirements.

OTHER FEATURES OF ALL KELVIN
RESISTORS

« Stardard leads are both weldable and solderabie

» All weided internal construction

* Non~irductive windings

* Vacoum encapsulated with high temperature
epoxide maternial

* Special winding technique for assured stability

Write for complete new catalog.

: KELVIN

5919 Noble Avenue, Van Nuys, Calif.
(213) 873-3430
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ELECTRONIC CONTRACTS RISE
FOR NASA APOLLO MOONSHOT

Contracts for electronic work on
the Apollo moonshot program are
being handed out at a growing rate,
according to NASA reports.

Latest contracts are for develop- |
ment and fabrication of electronic
guidance and navigation systems for
Apollo’s lunar excursion module, This
is the craft that will actually do the
moon landing. Similar contracts have |
been given for the unmit to house the |
astronauts on the lunar trip. Still
others have been awarded for the
supply unit for the moon probe.

Contracts for the landing modnle |
alone amount to $60 million.

WESTINGHOUSE MAKING CRT'S
WITH BONDED SAFETY SHIELDS

Westinghouse is now putting out
TV picture tubes with a glass safety
shield cut and sagged to match the
contour of the tube viewing area. The
firm says that the shield—the PPG
implosion system—provides improved
constrast and better resolution.

The PPG implosion system is the
Pittsburgh Plate Glass Company’s
laminated safety shield. The shield is
applied right to the picture tube, being
laminated with either a clear poly-
ester or epoxy resin.

Lamination of the shield to the tube |
does away with two reflecting sur-
faces.

GE STARTS NEW OFFICE
TO HANDLE R&D FALLOUT

Joining what may become a race to
commercialize aerospace/defense R&D
fallout, or “spin-off” if you prefer.
General Electric has set up a new office
to speed up GE activity in this field.

Its New Business Development Oyp-
ation will be in Schnectady, N. Y.
NBDO will identify, evaluate and de-
velop opportunities derived from new
products and technologies. This will
apply specifically where no person or
no division has been assigned duties
to conduct a business or to do explora-
tory work.

NBDO will advance new business
opportunities until they are ready to
be assigned to new or existing product
groups within the GE complex.

Headquarters for the new operation
will be hard by GE’s research labora-
tories. UBDO will eventually fan out
to do its work at the most strategic
locations among GE's 125 divisions,
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A WESCON Design
Award Selection

Now you get both of these exclusive features
in the new Telex Pushbutton Display Switch.
Standard 8-pole, single-throw, normally open
contacts provide more control circuits with
less panel space. Extremely long life—
500,000 operations at 1 amp 30 VDC—
assured by patented wire bridge design.
Heat-resistant materials used in construction
make possible continuous 4-bulb operation.

For full specifications write for illus-
trated data sheet.

) TELEX/Acoustic Products
-~

3054 Excelsior Blvd.e Minneapolis16.Minn.
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MCDONNELL
ELECTRONICS

L

MCDONNELL

ANNOUNCES
A NEW CONCEPT IN
DYNAMIC DATA REDUCTION

136608 1igayg B LTIV R
O e -

?,) ’ .

uy 07

5" onp

»

The Analog Signal
Correlator*

for providing, in real time, a dynamic measurement of
coherence between any two random signals. Data analysis
Applications include: Multi-Variant Correlations, Signal
Detection, Pattern Recognition, Propagation Velocity, Struc-
tural Responses, Logarithmic Decrements, Fluctuating
Pressure Tests, Adaptive Control, Speech Recognition and
Nyquist Stability Criterion. *Patent Pending

For operational parameters, price and delivery
schedule on the McDonnell Analog Signal
Correlator, write:

W. W. Toole

Sales Manager
McDonnell EED

St. Louis, Missouri, 63166
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ELECTRONIC PHONE EXCHANGE
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' memu. PRINTERS

freedom from
maintenance

Clean the air filter and give
the drive motor two drops of
oil a year. Only a Franklin
Scries 1000 decimal or alpha-
numeric printer requires  so
little maintenance.

Watch Franklin for the next development

FIR'AIN]K]L IIIN

e 1 o t rona 1 (=

EAST FOURTH STREET e BRIDGEPORT, PA,

B o e S ]
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Field test installation of electronic teie
phone exchange for high-speed switching of
cills now at Portage, Ind. Pilot is under
rigorous test for several months before being
connected inte 2,400 - line Portage network
in mid - 1964. Called E-A-X"*" (Electronic
Automatic Exchange) the system has a num-
ber of unique services to be tested out.
Robert L. Artman (left) E-A-X engineer for
Automatic Electric Labs (GT&E subsidiary)
and William |. Phillips, ditector, switch-
ing systems. inspect switching matrix.

RADIO-TV CLUB HONORED
FOR FIGHT-FOR-SIGHT AID

The National Council to Prevent
Blindness has honored the Radio and
Television Square Club for its seven-
year support of Fight for Sight.

In those seven vears the ciub has
raised more than $70,000 for the Coun-
cil. Part of the money has been used
to start a Children’s Eye Chnic at the
Columbia Preshyterian Hospital—Eye
Institute.

DOCTORS BUILD HEART ‘MODEL’
USING ANALOG SIMULATION

Two medical doctors just completed
a rescarch program in simulation uses
for analog computers in medicine.

Dr. John J. Oshorn, Presbyterian
Medical Center, San IFrancisco, and
Dr. James G. Defares, University of
Levden, The Netherlands, used an
analog system to build an electronic
model of the human heart and the cir-
culatory system.

With engineers of Beckman Instru-
nients’  Analog Computer  Facility,
Richimond, Calif., they simulated com-
plex functions of heart chambers and
blood volume. They matched elasticity
of arteries and pumping of chambers.

Studies may lead to advanced tech-
niques in medical rescarch and to
future clinical uses. The doctors re-
ported good results in confirming diag-
noses and in estimating patient reac-
tion to treatments.

ELECTRONIC INDUSTRIES -

STANDARD

CUSTOM

ELECTROMAGNETIC

DELAY
LINES

. for your every requirement

A full range of sizes and de-
lay times allows you to
select delay lines which
satisfy your most exacting
requirements. For more
sophisticated applications,
our engineers will custom-
design delay lines to your
specifications. Fixed or vari-
able, standard or miniature,
lumped| constant or distrib-
uted constant — ESC, the
world’s largest producer of
electromagnetic delay lines,
has them all.

Send for your free
SHORT FORM CATA-
LOG today!

ELECTRONICS CORP.

534 BERGEN BOULEVARD
PALISADES PARK, . Jd.
PHONE WINDSOR 7- 0600
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SMALL FIRMS' SHARE FALLING, |
REPORTS SBA OFFICIAL |

Greater cfforts are needed to help
small business get ‘““its fair share of
Government contracts,” reports Irving |
Maness, Deputy Adniinistrator of the |
Small Business Administration.

Switch to the Best -

® 24,000 volt peak flashover at 60 cps
100 ampere current carrying capacity

Current carrying members
heavily silver plated

® Low loss silicone impregnated
steatite shaft and stators

A,
8 o e SNy
e

Mr. Maness added that the myth
that small business is unable to com-

o

pete with large business has “long

since been exploded as being without
foundations.”

He pointed out that 16,000 small
firms in this country are going out of
business each year and that according
to figures released by Sen. John ]J.
Sparkman (D).-Ala.) there are 19,000
fewer small firms today than there
were in 1957.

TUBE OUTPUTS CONSOLIDATED |
IN ONE RAYTHEON PLANT

Raytheon will consolidate all re-
ceiving tube production at Newton, |
Mass. Production is being discontin-
ued at the Raytheon plants in Quincy,
Mass. and North Windham, Me.

Added circuit module activities will

be transferred to Quincy to add to the
output of these devices.

For Permanent Assembly!
of wire, cable, tubing, hose

Locked
Position

WEDGE LOCK BAND CLAMP...

once locked, it’s got to be cut loose! Really perma-
nent! Solid nylon. One size
for diameters %" to 1%".

Separate Mounting Tab

...use only where and when
needed. Canbe pre-mounted
for simplified planning.
Solid nylon.

Try them . .. write for samples, prices, fu'l information.

VS, COMPANY. Inc.

5711 Northwest Highway ¢  Chicago 46, lllinois
Circle 123 on Inquiry Card
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A rounDED 1933

RAID SWITED BDAPDRATIO
Telephone: HiOpkins 2.6100

o ¢
P
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MODEL 92 SWITCH
Ny, .

S * White glazed steatite spacers

¢ Black anodized die cast
aluminum support brackets
¢ Ball bearings

¢ Each contact and rotor

equipped with a corona shield
¢ Forged copper stator contacts
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Only HEATH could bring you
an instrument of this quality at
so low a price! ... New Op-
erational Amplifier System ...
ideal for research and produc-

tion instrumentation/
FACTORY ASSEMBLED, TESTED, READY TO USE!

System includes four rapid high-
gain operational amplifiers, a
high-current booster amplifier,
and built-in regulated power sup-
plies. 5-pin terminals accept
standard 5-pin sockets wired as
plug-in adapters, spring-clip con-
nectors supplied, or optional
plug-in blank adapter chassis. An
outstanding value in precision lab
facilities! Write for full details on
the entire Malmstadt-Enke Lab
series!
Assembled EUW-19A .. .18 Ibs.
$183mo........... $135.00

o HEATEXIT
by Daysirom

=
l

| HEATH COMPANY

| Benton Harbor 60, Michigan 49023
: [J Please send free folder on Lab Series Equipment.
: [ Please send Free Heathkit Catalog.
1

|

1

1

]

t

|
'
1
|
1
1
§
Name :
[}
|
|
4

Address____
City 0 Zone State __
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NEW-THERMA-LINK
RETAINERS for YOUR
VALUE-ENGINEERED
REQUIREMENTS...

Twenty new.|ERC Therma-Link transistor retainers and heat
dissipators are now available. They let you select the lowest-
cost combination of mounting. insulation and degree of
thermal control you need. There are also five different fin-
ishes for space and other environments to choose from. The
Therma-Link design provides a wide variety of ways to
mount, retain and ccol TO-18, TO-5 and TO-8 transistors
on heat sinks and printed circuit boards.

Therma-Link retainers typify the comtinuous additions
- and improvements to our complete line of heat dissipators—
" assuring you of greatest value at lowest cost.

use w wo BeO washer

IERc DIvISsSIoOo®N

INTERNATIONAL ELECTRONIC RESEARCH CORPORATION

a subsidiary of Dynamics Corparation of America

COMPLETE CATALOG and data on
IERC Therma-Link retainers will
help you select the best price-to-
performance combination you
need. Write: IERC Division, 135
W. Magnolia Bivd., Burbank, Calif.

b
“ﬂ Patented and Patent Pending.
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WEST GERMAN STATION JOINS
GLOBAL COMSAT NETWORK

West Germany is the latest to join
the growing list of nations in global
communications by way of satellite.

Relay I, NASA’s orbiting com-
munications vehicle, carried the first
message from a new German ground
station at Raisting to the United
States. The message was the first of-
ficial German use of the station which
joins  the world-wide network of
ground stations for Relay experimen-
tation.

The station can handle two-way
voice conversation, teletype, photo
facsimile and data transmission. Seven
ground stations are now in the net
concerned with Relay and Telstar ex-
periments.

PROCESSOR EQUIPMENT
FOR AIR FORCE

The Air Force has awarded a $630,-
000 contract to Hamilton-Standard,
Broad Brook, Conn., to design and
huild processor equipment.

The equipment will permit fabrica-
tion, testing, and in-process analysis
of micro-circuits without exposing
them to harmful environments between
processing steps. The 24-month pro-
grams call for two integrated micro-
clectronic processors,

POCKET-HELMET RADIO ALLOWS
IN-SQUAD CONTACT FOR ARMY

The Army has come up with a little
pocket /helmet receiver and a hand-
held  transmitter for communication
between members of a squad.

The whole unit weighs 24 oz. (9
oz. receiver and 15 oz. transmitter)
and uses two dry cells smaller than
pencil flashlight type. The rig is ex-
pected to  replace the seven-pound
“Handie-Talkie” in current use. A
12-inch antenna is made of flexible
steel tape.

The set is rugged and weatherproof.
says the army, and is designed to
operate in any kind of climate.

NEW EIA DIVISION

Electronic Tndustries Assoc., Dis-
tributor Products Div., was officially
“born” with the election of officers and
approval of scope and committee struc-
ture.

Norman A. Triplett was elected
Chairman of the Division, which
serves electronics parts manufacturers
who market products through parts
distributors.
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This index is published as a convenience.

No liability is assumed for errors or omissions.

A

Abbott Transistor Laboratories, Inc. .. 154
Alcoswitch 146
Alfred Electronics 36
Allen Bradley Company “Insert Fol p 16
Alimetal Screw Products Company, Inc. 144
Alpha Metals, inc. . 110
American Electronic Laboratories, Inc. 139
AMP Incorporated

Industrial Sales Division 29
Amphenol-Borg Electronics Corporation 51
APM-Hexseal Corporation

Silikrome Division 133
Arco Electronics Inc .. 172
Astrodata Inc. 25
Automatic Electric Co.. 130
Aunet R . 126, 127

B

Babcock Electronics Corporation

Babcock Relays . . 95
Ballantine Laboratories Inc. . . 131
Belden Manufacturing Company 104
Bell Inc., F. W. E 11

Bendix Corporahon The
Scintilla Division

Cables 16
Capacitors . . 24
Connectors .12, 13
Semiconductor Division
Rectifiers . 64
Bourns, Incorporated
Trimpot Division 113

Bussmann Manufacturing Division

McGraw-Edison Company 102, 103
By-Buk Company . 145
[

t.entralab The Electronic Division of
Globe-Union Inc. 96, 97
€hemical and Aerospace Products Inc. 166

Chicago Dynamic Industries, Inc.

Precision Products Division 144
Cinch Manufacturing Company

A Division of United-Carr Fastener . . 45
Clare Company, C. 21, 62, 63, 66
Consolidated Electrodynamlcs

Data Recorders Division . 54
Couch Ordnance Inc. 154
D
Dale Electronics, Inc. Inside Front Cover

Delco Radio
Division of General Motors 20
Dynatran Electronics Corporation . . 126
E
Eagle Signal
Division of E. W. Bliss Company 6
Elco Corporation 125

Electro Motive Manufacturmg Co, Inc., The
Inside Back Cover
Electro Scientific Industries 138

Electronic Research Associates, Inc. 129
Engineered Electronics Company 115
ESC Electronics Corporation 168
F
Fairchild Dumont Laboratories
Scientific Instruments Dept. . 132
Fairmount Chemical Co.. Inc. 144
Fluke Manufacturing Co., John 14
Franklin Electronics, Inc. 168
G
General Radio Company . 35
Gertsch Products, Inc. 151
H
Heath Company .. . 169
Hi-G Incorporated . 143
Honeywell
Precision Meter Division ... . . 28
Houston Instrument Corporation . 1
Hughes Aircraft Company
Aerospace Divisions . 98
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Ideal Industries, Inc. 111
Image Instruments, inc. 150
industrial Electronic Engineers, Inc. 26
Industrial Electronic Research Corporation 170
)
Jennings Radio Manufacturing Corp . 92
JFD Electronics Corporation 120
Johnsen Company, E. F. . 118
K
Kahle Engineering Company . 94
Keithley Instruments B 140
Kelvin Electric Company 166
Kinney Vacuum Division
The New York Air Brake Company . 163
Klein & Sons, Mathias 44
KRS Electronics . 19
L
Lectrohm  Incorporated . .14
Linen Thread Co.
Division of Indian Head Mils, Inc. 146
M
Mac Panel Co./0.E.M. Division
Division of Adams-Millis Corporation 128
Magnecraft Electric Co. 91
Malco Manufacturing Company . 99
Masonite Corporation . 59
McDonnell Electronics 167
Motorola Inc.

Semiconductor Products fInc. . 100, 101
Mucon Corporation 135
N
National Business Publications 152, 153
National Radio Company, inc. . 156
P

Philco, Subsidiary of Ford Motor Co.
Lansdale Division . 22
Sierra Electronic Division . 7
Potter & Brumfield, Division of
Machine & Foundry Company 61
Price Electric Corporation . 136
R

Radio Corporation of America

.55, Back Cover
Radio Switch Corporation ..169

S

Saxonburg Ceramics, Inc. . . 165
Sigma Division

Sigma Instruments Inc. . 38
Simpson Electric Company . Lo 93
Spectrol Electronics Corporation . 42
Sperry Semiconductor

Division of Sperry Rand Corporation 134
Sprague Electric Company 2, 4
Stanpat Company . . 147
Statham Instruments, Inc.

Environmental Products Division 149
Stromberg-Carlson

Division of General Dynamics .. . . 164

Sylvania Electric Products Inc.

Semiconductor Division 52, 53
T

Tektronix, Inc. .. .. 117
Telex/Acoustic Products ... R {74
Thomas & Betts Co., Incorporated . 8,9
Times Wire and Cable

Division of The International Silver Co. 142
Todd Electric Co., Inc. .. . 172
Transistor Electronics Corporahon . .. 155
Triplett Electrical instrument Company . 39

Union Carbide Corporation,
Kemet Department .
United Shoe Machinery Corporahon

Fastener Division
United Systems Corporation

Linde Division

Varflex Sales Co., Inc. . .
Victoreen Instrument Company, The

w

Watlow Electric Company of California .
Weckesser Company, Inc. .

137
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.. 145
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REGIONAL SALES MANAGERS

Philadelphia 19139—56th & Chestnut Sts.
(Area Code 215) SHerwood 8-2000
JOSEPH DRUCKER

ROBERT Q. HINCKLE, Jr.

HERMANN W. BOZARTH

(Classified Advertising)

New York 17—100 East 42nd St.
(Are'a"CodeLZIZ) OXford 7-3400
HUGH ROBlNSON

W. Hartford, Conn.—62 LaSalle Rd.
(Area Code 203) 236-4237
AL KAISER

Boston (10), Mass.—10 High St.
(Area Code 617) Llberty 2-4460
ROBERT G. SMITH

Chicago (11)-—540 N. Michigan Ave.
(Area Code 312) 467-9660

JOHN W. BERNHARDT

PHILIP T. CLARK

Cleveland (15)—601 Rockwell Ave.
(Area Code 216) SUperior 1.2860
ROBERT COBURN

Los Angeles (57)—198 S. Alvarado St.
(Area Code 213) DUnkirk 7-1271
GEORGE F. KELLEY

BURT UNDERWOOD

San Francisco (3)~-1355 Market St.
(Area Code 415) 861-7107
DON MAY

Atlanta (9)—1776 Peachtree St. N.W.
(Area Code 415) 861.7107
JOHN W. SANGSTON

Dallas (6)——Maadows Bldg.
Expressway at M

(Area Code 214) EMerson 3-6426
HAROLD E. MOTT

EUROPEAN SALES OFFICES

I.ondon, S W. (1)—67/68 Jermyn St.
St. Jam
MAX F HOLSINGER

D Idorf—Huttenst 17

Am Ernst-Reuter-Platz
MAX F. HOLSINGER

FAR EAST SALES OFFICE

Tokio Marunouchi, Japan

C. P. 0. Box #1572 Room 814
Tel.: 211 3506 3509

Togin

CLARENCE 7. SAKAGUCH)

For product information, use inquiry card
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When the ultimate in quality and reliabil-
ity is required . . . when you can't tolerate

downtime . . . when transformer consist-
ency is critical . . . then it's high time to
specify TODD ELECTRIC transformers.
Here are only a few reasons why they pro-
vide performance beyond the expected.

Rigid component quality control
Electronically controlled winding
Automated assembly

Automatic electrical test procedures
at all stages

Accurate production scheduling as-
sures delivery you can count on,

Immediate attention on all inquiries
Send for catalog and data sheets

-

TODD ELECTRIC
co., inc.

20 Harrison Avenue « Yonkers, N. Y.
914 YO 3-8850

Circle 127 an Inquiry Card
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SOLDIER COMPUTER

Militarized real-time computer introduced by
Honeywell EDP packs an 8,192-word memory
with a six microsecond cycle time into a 500-
Ib., 30 cu. ft. package. Designed for data proc-
essing under tactical conditions, the M-190’s
peripheral equipment rack contains paper tape

punch and reader, input/output typewriter.

NEW IR THERMOMETER
IS NON-CONTACTING

Infrared Industries, Inc.,
sented a new and
tion thermometer.

The TD-8, according to IRI, is a
non-contact, electro-optical device that
eliminates faults of predecessors. Its
“unique ability to perform is due to the
use of indium antimonide infrared de-
tectors which operate in longer wave-
length regions.”

The unit’s built-in sight can meas-
ure a spot 0.25 in. in diameter. It will
measure from 150° to 2500°F and
register a reading on a meter within
2% of true value, according to IRI.

has pre-
“improved” radia-

EQUIPMENT MATERIALS,
| PARTS & COMPONENTS |

Pocket Precision Slide Rule
Used For Advertising

Imprinted with trademark, name and sales
message. Fine sales promotion gift. For
literature and prices, write Hoffman, Box
662-Ei, Passaic, N. |.

Factory rebuilt Western Electric
in white, beige, lvory, pink, greer
or blue. If 4 prong plug is r
quired add $2.00. Fully guarantee
Write for free list. All ship
ments FOB.

SURPLUS SAVING CENTER
Dept. EI-6

Complete

Waymart Penna.

Color DIAL TELEPHONES $10.95 1

e .

e e ™ P
INDUSTRIAL ELECTRON
TUBES SALESMAN

DYNAMIC, WITH BROAD MARKET CONTACTS
AND FOLLOWING. LIBERAL COMMISSION. ©,
METROPOLITAN SUPPLY CORP.
443 PARK AVE S.. NEW YORK 16, N. Y.
(212) MU 6-2835
e e e
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CAPACITORS

IN QUANTITIES UP TO

900 Per Item
CONTACT THESE AUTHORIZED
ELMENCO INDUSTRIAL DISTRIBUTORS |

ALABAMA, Birmingham: MG Eilectronics, Hunts.
ville: Electronic Wholesalers, Inc,

ARIZONA, Phoenix: Kierultf Electronics, Inc.,
Midland Specialty Co.

CALIFORNIA, Glendale: R. V. Weatherford Co.,
tnglewood: Newark Electronics Co. Inc., Los An-
geles: Federated Purchaser, Inc., Hollywood
Radio & Electronics Inc., Kieruiff Electronics,
Inc., Mountain View: Kierul?t Electronics, Inc.,
Oakland: Brill Electromics, Palo Alto: R. V. Wea.
therford Co., Zack Electronics, Riverside Elec-
tronic Supply of Riverside, San Diego: Shanks
& Wright, San Francisco: Pacific Electrooics Dis.
tributors, San Jose: Peninsula Electronic Sup-
ply lnc.

COLORADO, Denver
Supply Co
DISTRICT OF COLUMBIA, Capitol Radio Whole-
salers, Inc., Electronic Wholesalers loc., Sil-
berne Industrial Sales Corp.

FLOR!DA, Metbourne: Electronic Wholesalers,
Inc., Miami: Electronic Wholesalers Inc., Or
lando: Hammond Eiectronics, Inc.

ILLINQIS, Chicago: Alied Electronics Corp.,
Newark Electromcs Corp

MARYLAND, Baitimore: D & H Distributing Co.,
Inc., Kann-Ellert Electronics Inc., Wholesale
Radio Parts Co., Inc.

MASSACHUSETTS, Cambridge: Electrical Supply
Corp., Newton: Cramer Electronics, Inc.
MINNESOTA, St. Louis Park: Admiral Distribu-
tors, Inc.

NEW JERSEY, Camden: General Radio Supply
Co., Springfield: Federated Purchaser, Inc.

NEw MEXICO, Alamagordo: Kierulff Electronics,
Inc., Albuquerque: Electronic Parts Co. inc.
NEW YORK, Binghamtor: Stack Industriai Blec
tronics Inc., Farmingdale: Arrow Electronics Inc.,
New York cn, Newark-Electronics Center, Inc.,
Harvey Radio Co., Inc., Lafayette Radio Etec.
tronics Corp., Milo Electronics Corp,, Terminal-
Hudson Electronics Co., Inc., New Hyde Park:
Boro Electronics, Inc,
NORTH CAROLINA Winston-Salem:
Wholesalers Inc.
OHI0, Dayton: Electronic Material Supply Ce.
PENNSYLVANIA, Harrisburg: D & H Distribating
Co,, Inc., Phuladelphla Almo Industrial Electron-
ics, Pmla Electronics Inc., Radio Electric Service
Ce. of Penna., Inc., Readmg George D, Barbey
Co., Inc,, York: Wholesa|e Radio Parts Co., inc.
'l!ENNESSEE Nashville: Efectra nustrmutmg Co.
nc.

TEXAS, Dallas: All State Electronics !nc., Whole-
sale Etectronic Supply, E! Paso: Midiand Specnal-
ty Co., Houston: Busacker Electronic Equipment
Ce., Inc.

WASHINGTON, Seattle: C & G Electronics Co

CANADA, Montreal, Quebec: Atlas Wholesale
Radio, inc., Toronto, Ontario: Etectro Sonic Sup
ply co I.td Iancouver British Columbia: Ca.
nadian Electromcs itd.

ARCO

electronics inec.
Community Drive, Great Neck, New York

NEW YORK « DALLAS « LOS ANGELES
Exclusive Supplier of ELMENCO Capacitors to

Newark-Denver Efectronic

Electronic

Distributors and Jobbers in U.S.A. and Canada

Circle 124 on Inquiry C~rd
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ANOTHER APPROVAL FOR EL-MENCO...

/

‘ peLL TEL

463 WEST

INCO®
GYREET.
AR
CcH

EVENS
LICIR A
e lunc»usmﬁ A

GENT

gPHONE LABOR

PONATED
R

gA COOE 24

3.1000

an 14 NY

September 13, 1962

680+ 10%

TELSTAR,
we
mean B L

.0 micA CAPACITORS

e t d M [n the words of the Bell Telephone System, El-Menco was chosen “because
c, e ol its competence in its field for the job required.” [l At El-Menco we believe
that competence in our work of designing and building the best practical capacitors
will instill vour confidence in our product. This philosophy has resulted in our
producing capacitors which have a high order of quality. reliability, and availability.
Hence the selection of El-Menco mica capacitors for many important missile and
satellite programs. M Still widelv discussed is the “RCA test evaluation of El-Menco

‘The El-Menco high reliability dipped mica capacitors are being supplied to the Radio
Corporation of America for a high reliability military ground electronics project.

“;I’HE ELECTRO MOTIVE MFG. CO., nc.

= e WILLIMANTIC, CONNECTICUT

El m Dipped Mica » Mo/ded Mica + Silvered Mica Fitms « Mica Trimmers & Padders
JLENCO

Mylar-Paper D pped + Paper Dipped « Mylar Dippew * Tubu.ar Paper
.
Capacclors

ARCO ELECTRONICS, INC.,
Community Drive,

West Coast Manufacturers Contact:
COLLINS & HYDE CO.,

Great Neck, L. |., New York 1020 Corporation Way
Erclusive Supplier to Palo Alto, California

Jobbers and Distributors in the U. S. and Canada 5380 Whittier Boulevard, Los Angeles, California
Circle 125 on Inquiry Card

Write for reliability study
and technical brochures.




Never Before A Commercially Available Silicon Transistor
With The Low-Noise Performance of RCA 2N2857

4 db NOISE

FIGURE AT

450

I

4-Lead 70-18
Style Package

Mc

Detected output of UHF Receiver
E\ with 1-yv 450-Mc signal applied
; to 2N2857 RF stage

DESIGNED FOR UHF - SPECIFIED FOR UHF - 100% TESTED FOR UHF

The low-noisc npn 2N2857 uses a new miniature structure to

achicve these outstanding characteristics:

» Extremely low noisc...4 db typical in 450 Mc common-emitter
RF amplifier

* High Gain...14 db typical at 450 Mc in neutralized 20 Mc
bandwidth amplifier

* Excellent 450-Mc Mixer Performance...NF=7 db, Gain=15
db (typical)

* Excellent UHF Oscillator Performance...Power Output=40
mw typical at 500 Mc, 20 mw typical at 1 Ge (unit will oscil-
late at frequencies to 2 Ge)

* Maximum Ratings...V¢po =30V, Vcgo=15V, P,=200 mw
at 25°C free-air

* Gain—Bandwidth Product=1200 Mc Typical

Each RCA 2N2857 is tested for maximum noisc. figure and

minimum power gain @ 450 Mc as a standard factory procedure.

Specified 2N2857 values are based on Y2 -inch leads. With shorter

leads gain can be improved as much as 1.5 db gain and noise

figure as much as 0.5 db.

RCA also offers New Silicon NPN Transistor 2N2708 de-
signed specifically for VHF Applications. The new RCA
2N2708 planar cpitaxial transistor is specifically designed for
VHF applications to 500 Mc. Here are some of the features of
this new transistor:

* 200 Mc wideband RF amplifier...15 db min. gain (neutralized
common-¢mitter)

* Maximum ratings...Vepo =35V, V¢go=20V, Viu,=3V
* Gain—Bandwidth Product. .. 700 Mc min.
* NF=8.5 db mux. at 200 Mc, I;=2 ma

Each RCA 2N2708 is tested for maximum noise figure and mini-
mum power gain @ 200 Mc as a standard factory procedure.
Call your RCA Representative today for complete information
on these outstanding RCA transistors. For further technical data,
write RCA Commercial Engineering, Section CJ-2, Electronic
Components and Devices, Harrison, N. J.

AVAILABLE THROUGH YOUR RCA DISTRIBUTOR

The Most Trusted Name in Electronics
® Circle 128 on Inquiry Card






