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This new @ 120B Oscilloscope combines prob-
ably more actual measuring help and desirable
features than any 450 KC scope ever produced.

Not only is reading error from parallax ended
and not only are distracting reflections elimi-
nated (the CRT has a new, non-reflecting face
developed by & ); but you also have a genuinely
unique array of electrical and convenience fea-
tures for measurements from dc to 450 KC.

Details of the 120B’s electrical capabilities are
given in the specs below. You may particularly
wish to note such features as direct reading cali-
bration, “times-5" sweep expander, linear inte-
grator for accurate sweeps and built-in amplifier
calibrator. Also the slow sweep speeds for me-
chanical or medical work, and fast sweeps for
transient measurements.

Many engineers who have tested the
new 120B feel it is perhaps the easiest-
to-use, most widely versatile, and
highest value commercial 450 KC scope
ever offered. Why not confirm their
opinions with a test on your own

bench.

Accessories available:
() 950%3/\ Viewing Hood; face-fitting molded rubber,

& 196A Oscilloscope Camera, $440.00
d 456A AC Current Probe, $190.00
& AC-21J Probe, $9.00
Price:
® Model 120B Oscilloscope, $475.00
Supplied with rack-mounting hardware.

Data subject to change without notice. Prices f.0.b. factory.

HEWLETT-PACKARD COMPANY
1095A Page Mill Road Palo Alto, Calif., U.S.A.
Cable “HEWPACK” DAvenport 6-7000
Sales representatives in all principal areas
HEWLETT-PACKARD S.A.

Rue du Vieux Billard Noe. 1 Geneva, Switzerland
Cable “HEWPACKSA" Tel. No. (022) 26. 43. 36

Further, the 120B has automatic triggering
which ends trigger adjustment and insures a
bright, clear baseline even without a sync signal.
For manual level adjustment 10 to -10 volts, a
panel control overrides the automatic trigger.

The 120B is also a boon physically. The front
panel reads easily, and controls are where you
expect them—simple, logical. When the trace
strays, a push-button finds it instantly. The
whole arrangement is such that, in an engineer’s
hands, the instrument is quick and sure; yet it is
readily understood and used by non-technical
personnel.

Finally, Model 120B is either a sleek, modern
bench instrument or (with a handful of hard-
ware supplied) a precision-fit rack mount unit.
Access to the inside is instantaneous, and the top
cover contains a complete adjustment guide.

SPECIFICATIONS
SWEEP

Sweep Range: 1 usec/cm to at least 0.5 sec/cm. 15 cali-
brated sweeps, accurate within 5%, ina 1, 2, 5, 10
sequence, .5 usec/cm to 200 msec/cm. Vernier for con-
tinuous adjustment of sweep time between calibrated
steps, extends slowest sweep to at least 0.5 sec/cm.

Sweep Expand: x5 sweep expansion usable on all ranges,
expands fastest sweep to 1 usec/cm, accuracy +10%.

Synchronization: Automatic, 50 cps to 450 KC.

Trigger Point: Zero crossing, negative slope of external
sync signals, zero crossing, positive or negative slope
of vertical deflection signals. Front panel control iocks
out automatic and permits trigger point to be set be-
tween —10 to +10 v.

VERTICAL AMPLIFIER

Bandwidth: DC coupled: dc to 450 KC; ac coupled: 2 cps
to 450 KC.

Sensitivity: 10 mv/cm to 100 v/cm. 4 calibrated steps
with attenuator accuracy of +3%, 10 mv/cm, 100
mv/cm, 1 v/cm, 10 v/cm. Vernier for continuous ad-
justment of sensitivity between steps and extends 10
v/cm step to at least 100 v/cm.

Internal Calibrator: Calibrating signal automatically
connected to vertical amplifier for standardizing of
gain, accuracy *2%.

Input Impedance: 1 megohm, approx. 50 pf shunt.

Balanced Input: On 10 mv/cm range. Input impedance
2 megohms shunted by approx. 25 pf.

Common Mode Rejection: At least 40 db, should not ex-
ceed =* 3 volts peak.

Phase Shift: Vertical and horizontal amplifiers have
same phase characteristics within =2° to 100 KC
when verniers are in CAL.

HORIZONTAL AMPLIFIER

Bandwidth: DC coupled: dc to 450 KC; ac coupled: 2 cps
to 450 KC.

Sensitivity: 0.1 v/cm to 100 v/cm. 3 calibrated steps,
accurate within £5%, 0.1 v/cm,”1 v/cm, 10 v/cm.
Vernier for continuous adjustment of sensitivity be-
t\;veen steps and extends 10 v/cm step to at least 100
v/icm.

Input Impedance: 1 megohm, nominal, shunted by ap-
prox. 100 pf.

GENERAL
Internal Graticule: 10 cm x 10 cm marked in cm squares.
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New standard of oscilloscope reading accuracy

Revolutionary@CRT’S

ELIMINATE SCOPE PARALLAX
ERROR

NEW WAY!

Rerfectly linear signal reads
perfectly. Each wave peak
appears, and is, precisely on

proper graticule line.

ERROR-PRONE OLD WAY!

Identical signal on old-type cathode
ray tube. Note apparent non-
linearity caused by scope
face parallax!

Turn the page

fo see how
@ does it...

and read about

the versatile new
() 120B 450 KC
oscilloscope



New, no-parallax@ 120B...
easiest-to-use, surest-

reading, 450 KC

oscilloscope!

HERE'S { NEW way!

Exclusive ¢ development scribes calibrat-
HOW ey an Gratiule on same suface— ing graticule in identical inside plane with
trace. No layers of glass, filter or plastic
optically alter perfect reading. What you see

—IS! Parallax is eliminated at last! N\ sortace
OLD WAY!
Conventional oscilloscopes have calibrating

graticule a full % inch in front of trace. Be-

DOES tween are optically confusing plastic grati-

cule body, filter, and CRT envelope end. Par-

/7-/ allax is inescapable; errors up to 5% are
’ possible,

Trace on this surface ——
-




¥

i

W. W. MacDONALD, Editor

J. M, CARROLL, Managing Editor
SENIOR EDITORS: Somuel Weber,
George W. Sideris. SENIOR ASSO-
CIATE EDITORS: William E. Bushor,
Michoel F. Wolff. ASSOCIATE EDI-
TORS: Michael F. Tomoino, Sylvester
P. Corter, William P. O’Brien, John
F. Mason, Thomos Emmo, Sy Vogel,
leslie Solomon, M. M. Perugini,
George J. Flynn, Laurence D.
Shergalis. ASSISTANT EDITORS:
Nilo Lindgren, Stanley Froud,
Stephen B. Groy, Roy J. Bruun,
George V. Novotny, Leon H. Dulberger.
REGIONAL EDITORS: Harold C. Hood
(Pacific Coast, Los Angeles), Thomas
Maguire (New  England, Boston),
Cletus M. Wiley (Midwest, Chicago).
ART DIRECTOR: Harry Phillips; Howard
R. Berry, PRODUCTION EDITOR: John
C. Wright, Jr. EDITORIAL ASSIST-
ANTS: Gloria J, Meurer, Bernice Duffy,
Lorroine Rossi, Virginia T. Bastian,
Lynn Emery, Laura W, Smith, Bette H.
Snyder, Rosemary Abbruzzese, Judy
Haskins.

JAMES GIRDWOOD, Publisher

November 17,1961

electronics

A MeGraw-I1ilt Publication 75 Cents

Ranger 3 will carry first U.S. outpost to the moon early next year.
Jet Propulsion Laboratory is carrying out the program for the
National Aeronautics and Space Administration. See p 92

SPACE LAB Warms Up Southwest’s Scientific Climate. Texan
industry and education expect NASA facility to ignite avea’s
science drive
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PERT Requirements on Increase. Computer-based systems man-
agement technique now part of many military projects
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lead new products at parts show in Tokyo
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MISSILE AND SPACE ELECTRONICS. Special Report on mis-
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It's mighty important to know if you're working on
sub-zero human survival programs for the Armed Forces.
That's why scientists tape VECO Thermistors to penguins
...even bury them in penguin eggs...to record the
precision temperature data on living cells that can save
lives in Antarctic-type environments.

You may never have to Thermistorize a penguin, but when
reliability counts, it's good to know you can count on
VECO. Reliability is the reason engineers in every field
specify VECO Thermistors and Varistors where precision

FREE: If you want to control, measure, or use
temperature for any project between the North and
South poles, you'll find VECO's Thermistor-Varistor
Catalogvaluable in producing high-reliability circuitry.

2 CIRCLE 2 ON READER SERVICE CARD

thermal or electrical measurement and control are
critical. They know their Thermistor and Varistor reliability
programs begin at Victory. Unsurpassed quality control is
the reason. Not one VECO product ever leaves the plant
until it individually passes tests for reliability far
exceeding applicable specifications. VECO quality control
processes are accepted under MIL-Q-9858 standards.

Ihcrony

ENGINEERING CORPORATION
122 Springfield Ave., Springfield, N. J.

THERMISTORS » VARISTORS ¢« CHOPPERETTES « COMBUSTION ANALYZERS
THERMISTOR CATHETERS AND NEEDLE3S ¢ THERMAL CONDUCTIVITY CELLS
MATCHED THERMISTORS +« THERMISTOR AND VARISTOR KITS
HYPSOMETERS ¢ LOX THERMISTORS ¢ AND MANY OTHER PRODUCTS

—_— O o) =¥ s
—=-.0 %0

- how

cool
1S a
penguin?
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Model No. B813T
Transistarized, Partable,
Line or Battery Powered,
Precision Standing Wave
Amplifier.  Price: $285.

Compl. with rechargeable battery

November 17, 1961

the new FXR
transistorized

precision
standing wave
amplifier has
exceptional
accuracy of
£0.05 db

This =0.05 db accuracy, the most precise
in the industry, holds true for both the fulf
scale meter movement and for each 5 db
Step on the range switch. The specizlly
designed meter and linear amplifier give a
full scale maximum error at 5 db of only
=+0.05 db. This marks a significant increase
in accuracy over any existing Standing Wave
Amplifier. Calibrated range of the B813T is
75 db.

While extreme measurement accuracy was the
major design criterion for this transistorized,
portable instrument, many other design
features are worthy cf note: special circuitry
and controls for normal, expanded and
compressed scale readings (gain normalized
on switching) . . . bolometer resistance
checking, protection and current adjustment
... selective meter damping . . . bandwidth
selection and frequency peaking . . . range
selection in 5 db steps...battery voltage
checking and self-contained battery charging.

Write or call for Bulletin B813T for details
on the most accurate Standing Wave Amplifier
available for microwave measurements.

F2><{R

THE RF PRODUCTS AND MICROWAVE DIVISION
AMPHENOL-BORG ELECTRONICS CORPORATION

MICROWAVE

s components

e test equipment

e high power electronics
e systems

25-26 50th Street, Woodside 77, N.Y.
RAvenswood 1-9000 @ TWX: NY 43745

Sales Offices Throughout The World
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CROSSTALK

Defense Doesn’t Win

WHILE PREPARING the special report about Missile and Space
Electronics appearing in this issue the editors studied histories
of hundreds of projects. We noted when they were started and
when they were stopped, when we poured money into one and
eased up on another, when cancelled projects were revived.

It is apparent that achievement of our present position in the
missile and space era has been sporadic. It is marked by stops
and goes, waste and tight-fistedness, haste and apathy. It has
certainly not been an effort that flowed from conscious, continued
planning. Rather, it appears to have been largely dictated by
what the Russians did.

It is as if our production line were hooked up to the power source
of the competitive factory next door. We operate when they
choose to throw the switch. Such an arrangement, shaky even
with the best of neighbors, is particularly unsound with a
neighbor who has said he will put us out of business, one who
long ago assessed the peculiar political relationship and manipu-
lates it to his advantage.

We are constantly and characteristically on the defensive,
exhausting ourselves in reaction rather than moving with
strength in action. We begin working on new offensive weapons
after the Russians reveal that they have them. Our tremendous
talent and energy does not often go into developing a striking
force beyond matching known Soviet capabilities. We wait
“until there is a need.”

Our defensive measures should of course be continued with all
speed. They will give us some protection. But they will not
knock out an aggressive enemy if he attacks. We must emotion-
ally crawl out of our fallout shelters and be prepared to strike
hard and by novel as well as conventional means if attacked.
We must not only have a superior defense system but we must
also develop a superior offense.

Especially in outer space.

Coming In Our November 24 Issue

SUPERCONDUCTIVITY. One progress report on cryogenics.

of the most active areas is cryo- He assesses the state-of-the-art
genics. The usefulness of su- as revealed through new ap-
perconductive elements in, for proaches to design of eryotron
example, computers is being ex- memories and other components
plored in a number of research that will go into future all-su-
and development laboratories. perconductive computers. And,
Next week, New England Editor he tells how these new elements
Maguire focuses on supercon- compare with conventional semi-
ductive computer elements in a conductor and magnetic devices.

CIRCLE 5 ON READER SERVICE CARD—>-




On the ground, or high in the sky, Ray-
theon’s line of rugged diode rectifiers gives
dependable arc-free operation.

Example: Raytheon 583, onec of six
Raytheon half-wave rectifier types. Oper-
ating as a clipper diode at altitudes to
36.000 feet, maximum ratings are 15,000
volts PiV, 8 amperes peak plate current.
Arc-frec clipping action makes sure a
magnetron can be fired once without re-
firing automatically or uncontrollably!

The reliability of Raytheon diode recti-
fiers is the result of exceptional care in
design and manufacture . . . with no com-
promise in quality control. Gold-plated
plates and zirconium coatings assure re-
liable operation at high voltages. Cathodes
arc hceliarc welded. Higher exhaust tem-
peratures mean lcss gas and longer life.
For more information on Raythcon’s grow-
ing line of depcndable diode rectifiers,
pleasc writc: Raythcon, Industrial Com-
ponents Division, 55 Chapel Strcet, New-
ton 58, Massachusetts.

RAYTHEON DIODE RECTIFIERS

HEATER MAX. PLATE RATINGS
PEAK PEAK AVERAGE
INVERSE | CURRENT | CURRENT
TYPE SERVICE | VOLTS | AMPS | (VOLTS) | (AMPERES) | (AMPERES)
H. W. RECT.
(to
36,0004) [ 25 | 49 | 17000 | o0.250 0.065
583° CLIPPER
DIOOE
(1o
36.0001t) | 25 | 49 | 15000 | 8.0 0.240
H. W, RECT.
3824w (HALF FIL) | 25 3.0 | 20000 | 0150 0.030
3824waf| (FuLLFIL) | 50 | 3.0 | 20000 | 0300 0.060
CLIPPER
3826 DIODE 25 | 475 15000 [ 80 0.020
y
829 H.V.RECT. | 25 | a9
(oP. 1) 16,000 | 0.250 0.065
= (oP. 2) 7700 | 0.300 0.080
(0P, 3) 5,000 |  0.300 0.095
CLIPPER
0100E 25 | 49 | 10000 [ 80 0.018
DIODE 4831° How RECT. | 50 | so [ 16,000 | o0.470 0.150
CLIPPER
DIOOE 50 | 5.0 | 16,000 | 120 0.060

RECTIFIERS .

For Small Order or Prototype Requirements, See Your Local Franchised Raytheon Distributor

RAYTHEON COMPANY

INDUSTRIAL COMPONENTS DIVISION
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HIGH PURITY
METALS
ELECTRONIC
MATERIALS

METALS AND ALLOYS

ALUMINUM  ANTIMONY
ARSENIC BISMUTH
CADMIUM GOLD

INDIUM LEAD
SILVER  TIN  ZINC

High purity alloys are made
from these metals to customer
specifications.

STANDARD FORMS

INGOTS SHEET
BARS SHOT
RODS POWDER

RIBBON WIRE

PREFORMS

Preforms are available in a range
of sizes and shapes such as
discs, dots, washers, squares
and spheres. Enquiries are
invited on our alloy preforms.

COMPOUND
SEMICONDUCTORS
INDIUM ANTIMONIDE

Available as crystals, wafers,
circles, rings and other shapes
made to precise tolerances.

CHEMICALS
SALTS SOLUTIONS

COMINCO
PRODUCTS INC.

Electronic Materials Department
933 West Third Avenue
Spokane, Washington
Ph. RI 7-7103  TWX: SP 311
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COMMENT

Semiconductor Progress

As an Alice in the wonderland of
epitaxial layers, undercut mesas,
post-alloy diffusion and the rest, I
found your What’s New In Semi-
conductors (Sept. 29, p 89) to be
an informative guide. The article
provides perspective on the rap-
idly advancing semiconductor fiald.
Prospects for further technical
progress are especially exciting in
view of the substantial effort being
devoted to the study of new materi-
als that hold promise as semicon-
ductors.

Technical journal articles of a
tutorial or survey nature represent
a significant service to the elec-
tronics profession. With the rapid
growth of the industry, intensive
technical specialization has inevit-
ably occurred. Articles such as this
are a step toward ensuring that
cross-fertilization of ideas takes
place between the specialities in
electronics. Such articles also serve
as effective educational tools for use
at the undergraduate level, and help
to interest young people in elec-
tronies,

Your special report was of par-
ticular interest to us in the West,
since it is estimated that western
semiconductor manufacturers are
expected to produce $275 million
worth of transistors, diodes and
other semiconductors in 1961, or
about 55 percent of the projected
total national output. This fact is
evidence of the leadership that the
vigorous western electronics indus-
try is showing in the forward-look-
ing areas in electronics.

STANLEY F. KAISEL
President
Microwave Electronics Corp.
Palo Alto, California

Ions, Humans and Plants

1 was interested in a letter from
Ralph E. White in Comment (Aug.
25, p 6), referring to the biological
effects of atmospheric ions.

Here at the university we are
concerned with the effects of the
hamsin, a meteorological condition
characterized by a wind of desert
origin, in some respects similar to
the foehn, chinook and mistral. It
is commonly accepted that the

hamsin has a physiological and/or
psychological effect on the human
system, and the university’s De-
partment of Botany has found a
definite correlation with certain
plant processes. We are interested
in the exact cause of such effects
and are at present engaged in a
program that involves measuring
atmospheric electrical parameters
including ion content.

F. J. GOLDWATER
The Hebrew University
of Jerusalem
Jerusalem, Israel

To save our readers a trip to
the dictionary, foehn is a Swiss
word for a warm dry wind blowing
down the side of a mountain.
Chinook can be either a warm,
moist, southwest wind of the
coastal regions of Oregon and
Washington, or a warm, dry, foehn-
like wind that descends the Rocky
Mountains. The mistral is a vio-
lent, cold, dry northerly wind of
the Mediterranean provinces of
France. Hamsin is not in our dic-
tionary.

Photomicrograph

I have enjoyed your excellent
technical publication for many years
and have not so far felt inclined
to pass comment, but do feel com-
pelled to point out an error on the
front cover of your September 29
issue.

The word microphotograph re-
lating to the surface of planar
transistors is quite obviously a mis-
take, and should of course read
photomicrograph.

As you are no doubt aware, a
microphotograph is a minute re-
production by photographic means,
whereas a photomicrograph is a
photographic reproduction of a
microscopical object.

I trust you will not think I am
being too pedantic about this, but
as a Fellow of the Royal Microscopi-
cal Society I feel it is important to
use the correct terminology.

J. BILBROUGH

Managing Director
Microwave Instruments Limited
North Shields, Northumberland
England

A simple case of microcephalism
on our part.

electronics




DIGITAL SYSTEMS EXPERIENCE... AT PACKARD BELL COMPUTER,

INCLUDES DEVELOPMENT AND MANUFACTURE OF A COMPUTER CONTROLLED CHECKOUT SYSTEM FOR
THE SATURN SPACE VEHICLE...A MISSILE IMPACT PREDICTION SYSTEM...SYSTEMS FOR REDUCTION OF
ACOUSTIC DATA FOR ASW STUDIES...FOR REDUCTION OF MISSILE TEST FIRING DATA...SYSTEMS FOR
SEISMIC DATA REDUCTION [] ON OR OFF LINE...ANALOG ORDIGITALINPUT AND OUTPUT...ALL ACCOMPLISHED
WITH STANDARDIZED EQUIPMENT DESIGNED AND BUILT AT PACKARD BELL COMPUTER [J FOR SYSTEMS
DEVELOPMENT BY A POWERFUL TEAM...COMPOSED OF ENGINEERS RESPONSIBLE FOR DESIGN OF COMPONENT
HARDWARE AS WELL AS THE COMPLETE SYSTEM. WRITE FOR SPECIFICATIONS ON COMPUTER SYSTEMS.

o5 Packard Bell Computer

A SUBSIDIARY OF PACKARD BELL ELECTRONICS
1905 ARMACOST AVENUE « LOS ANGELES 25 CALIFORNIA
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ONLY A POLARAD MICROWAVE
THROUGH 4,200 to 11,000 m¢

Which Polarad Generator Solves Your Problem?—500 to 50,000 mc.

Model PMR
500 to 1,000 me

Interchangeable FM or pulse
modulators. FM modulator pro-
vides low distortion wide-
range, sine-wave deviation.
Pulse modulator provides
pulse, square wave and saw-
tooth FM. (10-10,000 pps).
Calibrated power output: 1.mw

All Polarad Signal
Generators
(500 to 21,000 mc)
offer:

Continuously variable at-
tenuators calibrated di-
rectly in —dbm.

Internal pulse, FM and
square wave modulation,
external pulse and multi-
pulse modulation.

Delayed and undelayed sync
outputs.

UNI-DIAL® tuning with
direct-reading frequency
dials accurate to = 1%.

High stability non-contact-
ing klystron cavity chokes
for noiseless tuning and
accurate calibration,

Mode! MSG 950 to

Model PMX
4,450 to 8,000 mc
6,950 to 11,000 me
Two interchangeable r-f gener-
ator units.

Internal pulse and square wave
modulation (10-10,000 pps);
0 to —127 dbm power output.

Model KSS
GENERATOR SOURCE
1,050 to 11,000 mc

in 4 tuning units

Power output: 14 to 400 mw,
depending upon frequency; in-
ternal square wave 10-10,000
pps; external pulse, square
wave or FM modulation; ad-
justable attenuator.

Becauseé each of these fine test instruments has some-
thing special about it, a feature or capability that can
suit your test requirements exactly, check through this
ad—then get complete specifications from your local

Polarad representative.

CIRCLE 8 ON READER SERVICE CARD

Internal Pulse Modulation
Pulse FM devia-
Catibrated Internal Width  Regetition  Delay tion in me
Frequency Power Output Square Wave in g sec. Rate in pps in j sec, minimum
MSG-1 950-2,400 m¢ | 1 mw (0 dbm) |40- 4,000 pps |0.5-10 |40- 4,000 | 2.5-300 |+2.5
MSG-1P* 950-2,400 mc |10 mw (+ 10 dbm}) | 10-10,000 pps | 0.3-10 | 10-10,000 |2-2,000 |+2.5
MSG- 1R 950-2,400 m¢ | 1 mw (0 dbm} | 10-10,000 pps |{0.3-10 |10-10,000 (2-2,000 |+2.5
MSG-2A |2,000-4.600 mc | 1 mw (0 dbm) |40- 4,000 pps |0.5-10 | 40- 4,000 |2.5-300 |*2.5
MSG-2R |2,000-4,600 mc | 1 mw (0 dbm) |10-10,000 pps | 0.3-10 | 10-10,000 (2-2,000 |+2.5
MSG-2P* | 2.000-4.600 mc |10 mw (+10 dbm) [ 10-10,000 pps [0.3-10 [10-10,000 |2-2,000 |*+2.5
*Attenuator Accuracy: 3 db between 0 and + 10 dbm,
4,600 mc r2 db below 0 dbm.
T |
[
} f ’ v o
’ L 3 . 4
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%:" ...
: ale's
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Model MSG-34
4,200 to 11,000 mc

in one instrument

Internal pulse and square wave
modulation (10-10,000 pps);
0 to —127 dbm power output;
DIGITAL frequency indicator.

Mode! CSG

SWEEP GENERATOR
1,000 to 16,000 mc

in 5 interchangeable
tuning units

Provides high-power micro-
wave signal adjustable from
single frequency to 2:1 fre-
quency range; .001 to 100 cps
sweep rate; internal modula.
tion: 1,000 cps and 456 kc
square wave; external modula-
tion: square wave, FM and
pulse,

Model PMK
10,000 to 21,000 mc

in 2 tuning units

Two interchangeable generator
units,

Calibrated power output: +
10 dbm (10 mw); internal
pulse and square wave modula-
tion (10-10,000 pps); DIGITAL
frequency indicator.

EHF SIGNAL GENERATOR
AND SOURCE

12,400 to 50,000 mc

Units in this range provide cw
signals, 1,000 cps internal
square wave, external modu-
lation provisions, accurate
frequency calibration. EHF
SIGNAL GENERATOR 18,000 to
39,700 mc, 7 plug-in units. Ace
curate power calibration, EHF
SIGNAL SOURCE 18,000 to
50,000 mc, 9 plugln units.
ngh power output.

Model B
CODE MODULATOR
MULTI-PULSE GENERATOR

950 to 10,750 mc

in 4 interchangeable
tuning units.

Provides 5 independently ad-
justable pulse channels, each
with variable pulse width and
delay. Built-in precision os-
cilloscope.

POLARAD

ELECTRONICS CORPORATION

43-20 34TH STREET, LONG ISLAND CITY 1, NEW YORK

FREE LIFETIME

SERVICE




Model MSG-34 Because of its unique electro-
mechanical design, only the MSG-34 Microwave
Signal Generator offers such a wide frequency
range in one unit—with 1 mw calibrated power out-
put from 4,200 mc to 11,000 mc.

The printed circuit modulator is important, too.
A single unit offers 10 to 10,000 cps rates for pulse,
FM and square wave rf outputs. All with the short-
est pulse width available—-0.2.. sec.

SPECIFICATIONS

Frequency Range
Frequency Accuracy..
Power Qutput.
Attenuator Qutput Accuracy...
Modulation —

Internal Pulse Modulation:

Width. ——
Repetition Rate........
Delay

This Polarad pat-
ented* tuning cam
is one of the many
ingenious devices
that make possible
continuous tuning
from 4,200 to
11,000 mc in the
Polarad Model
MSG-34 Signal
Generator.

*{U.S. Patent No. 2,824,466)

..4,200 me to 11,000 me

.*+1%

1 milliwatt (O dbm) calibrated
+ 2 db from 0 to —127 dbm

.Internal or external pulse,

square wave or internal FM

0.2 to 10 microseconds
10 to 10,000 pps

.2 10 2,000 microseconds




Ready for you now/

Primary standard accuracy
for power measurements
to 1,000 watts!

Frequency coverage dc through 12.4 KMC.

Precise ac wattmeter, calorimeter and heat ex-
changer in one neat, rack unit. Separate dual loads
for dc to 4 KMC, also C, XB, X bands. Direct read-
ing linear scale,

Above are highlights of the new Sierra 290B Calorimetric Watt-
meter Test Set—the industry’s closest approach to absolute power
measurements in this range.

Model 290B measures power in three distinct modes.

1. For power levels 30 to 1,000 watts, a null-balance mode provides
measurement accuracies of 19% or better, with probable error as
low as 0.5%.

2. For wider range power levels from 10 to 1,500 watts, a direct-
reading mode provides excellent linearity in thermal rcadout and
29, to 3% accuracy. Readout is fast—G0 seconds or less.

3. For expanded scale readings of highest resolution, the above
two modes may be combined in a third mode to obtain the order
of accuracy of the null-balance mode, together with the time-saving
convenience of the direct readout mode.

Model 290B, $4,500.00. (Water loads, extra.)

Data and prices subject to change without notice. Prices {.0.b. factory.

SIERRA ELECTRONIC CORPORATION

A Division of Phiico Corporation
65608 BOHANNON DRIVE + MENLO PARK, CALIFORNIA DAvenport 6-2060
Sales representatives in all principal areas
Canada: Atlas Instrument Corporation, Ltd., Montreal, Ottawa, Toronto, Vancouver,
Export: Frazar & Hansen, Ltd., San Francisco, California, 6560
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Laboratory setup above shows Sierra Model 215
Power Source being used in conjunction with
Model 290B Calorimeter to calibrate Sierra Bi-
Directional Power Monitor. Designed specifi-
cally for calibration purposes, 215 series Sources
include four 50 watt models covering, collec-
tively, 25 to 1,000 MC, Model 2154, 25 to 50
MC; Model 215B, 50 to 150 MC; Model 215C,
150 to 470 MC; Model 215D, 470 to 1,000 MC,
Price (any model) $3,300.00.

For complete details, see your Sierra
representative or write direct

S ra

electronics



ELECTRONICS NEWSLETTER

Pert Is Extended to Control Project Costs

PERT, Program Evaluation and Review Technique now being used
to manage development and production schedules of many major
military systems (see p 30, this issue) is being extended to cost
appraisal and control. Vice Adm. W. F. Raborn disclosed progress
in this new use at a meeting in New York last week of the National

Security Industrial Association.

Raborn—whose Special Projects
Office devised Pert for the Polaris
program—said trials of Pert-Cost
have been “very gratifying”. Just
as Pert quickly pinpoints schedule
problems, Pert-Cost rapidly iso-
lates cost problems.

Pert-Cost uses planning, schedul-
ing, cost estimating and accounting
techniques to anticipate cost over-
runs or underruns and provide a
basis for making trade-offs among
time, resources and performance
specs. Contractors obtain the best
combination of time, technical and
cost factors, he said.

As an example, Raborn showed
a progress chart which indicated
early phases of a project were right
on schedule. But Pert-Cost analysis
revealed that early phases were eat-
ing up funds allocated to later
phases. Even though the project
was on schedule, it was in serious
trouble.

Plans to Launch Near
System Hit Early Snag

CIVIL DEFENSE plans to have a warn-
ing buzzer installed in 50 million
homes are being pushed by the
Pentagon. Electrical World, Mc-
Graw-Hill publication, reported last
week that the Office of Civil De-
fense is dropping plans for two
years of further testing and wants
to go ahead.

National Emergency Alarm Re-
peater (Near) system would have
house buzzers triggered by 240-
cycle tone on electric power lines.
Electric utilities are being asked to
pay costs, estimated at $50-$60 mil-
lion for transmitting equipment
and as high as $1 billion for alarms.

California is one of five states
the government hopes to blanket
with Near as a start. A few days
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ago, a conference in Sacramento be-
tween OCD and utilities representa-
tives bogged down when it was de-
cided more time was needed to
study legal and technical problems.
Problems include how to get all
customers to install the buzzers.

Thin Film Sandwich
Switches in 10 Nsec

THIS WEEK at the 1961 Conference
on Magnetism and Magnetic Mate-
rials, in Phoenix, IBM reported a
development that may pave the way
to large-scale thin-film computer
memories.

Sandwich configuration, said J. C.
Suits and E. W. Pugh, switches a
bit in 10 nsec with higher output
signal than a single-film equivalent.
For a given driving current, switch-
ing is 10 times faster than a single
film, they said.

Layers, deposited as dots on glass,
are Permalloy, insulator, aluminum
(for driving), insulator and a sec-

Needles Thaw Needed

PROJECT WEST FORD teams are
digging in for a long-haul effort
to locate 350 million tuned di-
poles launched Oct. 21.

Trackers were encouraged by
telemetry tape analyses which
showed that the dipole dispenser
definitely separated from the
Midas satellite at the proper
time and speed.

The dipoles were to be slowly
released from a naphthalene
binder as the dispenser orbited.
One theory is that the binder is
frozen and that solar radiation
will eventually thaw it out.

ond layer of Permalloy. Speed was
measured through the Kerr mag-
neto-optic effect, as detected by a
photomultiplier tube.

Pugh, and B. E. Argyle also re-
ported on new experiments which
substantiate the spin-wave theory
of the nature of magnetism. Ex-
periments were performed, at tem-
peraturcs ncar absolute zero, with
an instrument they call a Pyromag-
netometer.

Magnets on Delay Line
Form Function Generator

DIGITAL function generator intro-
duced last week by Consolidated
Avionics uses small magnets held
near a magnetostrictive delay line.
The design is reported to give high
flexibility at low cost.

When a wave created by an in-
duced pulse meets a magnetic field,
an output pulse is induced. Delays
can vary from 10 to 100 usec. Pulses
can be as close as 4 usec and up to
248 adjustable magnets can be used.

The delay can be used for genera-
tion of pulse patterns or words, fre-
quency generation, multiplication
or division, dynamic storage and
other applications as well as delay,
the company says.

Navy Orders Inertial
Ship Navigation System

VERTICAL REFERENCE, navigational
and gyrocompass system for fast,
highly-maneuverable ships is being
built for the Navy by United Air-
craft’s Norden division. Prototype
is to be delivered in early 1962. In-
corporating a computer and inertial
platform, the system is to handle
navigational and weapons fire con-
trol functions ordinarily handled by
separate equipments.

“Gaussian Horse Race”
Ends Magnetics Meet

BOSTON—International Conference
on High Magnetic Fields, at Massa-
chusetts Institute of Technology,
closed with Bell Telephone Labs
winning a “horse race” to announce
the highest magnetic field obtained
with a superconducting niobium



zirconium magnet.

Bell reported a 67-kilogauss field.
However, researchers pointed out
that it makes little difference who
has the highest field at a given mo-
ment. With some materials, field
strength merely indicates amount
of wire on hand. Attainment of
150-kilogauss fields in a year with
niobium zirconium was seen.

Another Bell Labs report indi-
cated that vanadium gallium may
yield fields up to 500 kilogauss.
This was indicated by extrapolating
data gathered with fields up to 80
kilogauss.

Information Retrieval
$200 Million in 1968

BOSTON—Prediction that informa-
tion retrieval market would be $200
million in 1968 was voiced last
week at the annual convention of
the American Documentation In-
stitute. Many attendees interviewed
by ELECTRONICS thought even that
figure too conservative. It was
pointed out that more than $1 bil-
lion is spent annually in the U. S.
to find already printed information.
Other points made by speakers
included: people who need to know
should be kept informed by active
rather than passive dissemination
of information if we are to keep
up with Russia; application of
searching systems should be where
they are economically feasible and
necessary, rather than conceptually
attractive; fields of information re-
trieval and teaching machines, now
considered by most as distinct
areas, will eventually merge.

EIA Protests Goldberg’s
Industry Wage Figures

WASHINGTON—Data on which the
Secretary of Labor proposes to de-
termine Walsh-Healey Act mini-
mum wages “seriously distorts” the
wage picture in the electronics in-
dustry and contains “built-in infla-
tion”, ETIA charges.

The association says that by
eliminating small plants (which
generally pay less) from data, the
minimum wage in the median es-
tablishment becomes $1.51 an hour
instead of $1.35. This would re-
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quire three-fourths of the industry
to raise wages and would place
small firms at a disadvantage, EIA
says.

EIA also wants wage determina-
tions made regionally, rather than
nationally. Under the “median for-
mula” a national rate would be
about $1.60. This rate may prevail
in Middle Atlantic states, but would
be unfair to other regions, EIA
said.

A 30-day notice after determina-
tion is also requested. Present plan
to give seven days notice is inade-
quate, EIA says. A Walsh-Healey
determination would affect all
plants with more than $10,000 in
government contracts.

Broadband Paramps
Are Not Far Off

BOSTON — Diode-type parametric
amplifiers with gain-bandwidth
products near 1,000 Mc are no
longer exceptional. In fact, recent
disclosures of lab work show single-
diode amplifiers are not inherently
narrow-band. Practical broadband
amplifiers are not far behind lab
devices.

So said Robert Adler, of Zenith,
in a status report to NEREM on
the amplifiers. Electron-beam pa-
rametric amplifiers are used at 400
to 1,700 Mc. Their unusual over-
load capacities is valuable in L-band
radar; two other strong points,
phase and gain stability, have put
them into monopulse radar, phased
arrays and interferometers.

A. Yariv, S. P. S. Porto and
K. Nassau, of Bell Telephone Labs,
reported that trivalent praseody-
mium in calcium tungstate is a
promising new material for c-w
lasers. Using only 20 joules of ex-
citation, with the crystal placed at
the center of a xenon flash lamp,
they obtained coherent emission at
1.047 microns.

Material’s energy spacing makes
possible a four-level maser opera-
tion at temperatures below that of
liquid nitrogen (78 K). Low exci-
tation level and weakness of the
absorption band warrants further
investigation into the continuous
mode of operation, the authors
stated.

In Brief . ..

MITSUBISHI ELECTRIC is negotiating
with Yugoslavia for delivery of
advanced rocket-tracking radar
with 1,500-km range. Nippon
Electric is supplying Yugoslavia
five Kappa-6 rockets, meteoro-
logical and telemetering gear.

FCC HAS extended time for com-
ments on its uhf-tv proposals, to
60 days from Dec. 4.

INTERNATIONAL ELECTRIC, an ITT
subsidiary, enters data process-
ing services and communications
field with a $3.5 million center.

PHILLIPS, of Holland, is testing a
novel, all-transistor, 8-mm radar
set on a French river vessel.

ADVANCED Research Projects
Agency has awarded System De-
velopment Corp. a $4.5 million
contract for command and con-
trol R&D.

AIR FORCE contracts include $6 mil-
lion to ITT for R&D on world-
wide communications system;
$5.5 million to Avco, reentry
physics research; $2.5 million to
RCA, Bmews; $1 million to Bur-
roughs, DynaSoar radio guid-
ance.

ARMY is buying $750,000 of mobile
receivers from Marcon Electron-
ics; $127,000 in radiotelephones
from Martin-Orlando. Latter is
for 10 test units of a new system
called Racep.

NAVY has contracted with Magna-
vox for $10 million in sonobuoys,
bringing asw backlog to $50 mil-
lion; $3 million to RCA, minia-
ture computer development; $2.4
million to Yardney Electric, sil-
ver-zinc batteries.

Avco has Navy contract to install
command communications system
in eight Polaris submarines.

SANDERS ASSOCIATES has $4.6 million
subcontract from Space Tech-
nology Laboratories for ampli-
fiers.

resistor
seeks

EIA PLANS wire-wound
standardization program,
industry participation.
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« « « With unique design that offers

TRUE ¢+
RADIAL LEAD
' _’/—y CONFIGURATION

Plus Provision For

Axial Lead Application

14" multiplied by the number of capacitors used on

your circuit boards is the amount of space you can save
by substituting “VY” Axial-Radial Capacitors for the

| axial units you may now be using.* Leads are inboard
Axial-Radial Capacllors the body in radial configuration, yet may be moved

V. . . ] ht axi o red. Jablei
vs. Axial Lead Capacltors toa slfaz;, it a~x1a]~pos1tlon when required Avalil'lble in
four sizes, 0.5 to 5600 mmf, 300 and 500 v ratings.

VY 12 Axial-Radial Capacitor *Assuming minimum allowance of 4" for lead bend at

Length s/ each end of body for axial capacitors
Board Space Required 3/

(No allowance necessary for lead bend)

CONFORMS TO MIL-C-11272B

VY 13 Axial Capacitor

Length 3/8-
Board Space Required s/a-

Brand “X"” Axial Capacitor
l Length 1132
Board Space Required 1s/32-
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COOLING WATER REPURIFICATION

Repurifies cooling water in transmit-
ting tubes and other equipment on
which mineral impurities and oxygen
have an adverse effect. Adds thousands
of hours to UHF transmitting tube life.
Saves additional hours of maintenance
ordinarily spent in citric acid cleaning
procedures within the cooling systems.

g OF St

RINSE WATER REPURIFICATION

Compact and portable, Used in rinsing
operations in semi-conductor field.
Purified water usually has resistance
in excess of 10 megohms and is free of
organics, particles and bacteria.

PARTIAL LIST OF USERS

Bell Telephone Labs. Radio Corp. of America

Murray Hill, N. J. Somerville, N, J,
Clevite Corp. Raytheon Mfg. Co.
Palo Alte, Calif. Newton, Mass.

Sper Rand Corp.
Lake Success, N. Y.

General Electric Co.
Auburn, New York

inter. Tel. & Tel. Sylvania Elec. Products
Roanoke, Va. Woburn, Mass.
Motorota, Inc. Texas Instruments, Inc.
Phoenix, Arizona Dallas, Texas

WRITE FOR BULLETIN {166

armstead

STILL AND STERILIZER CO.
84 Lanesville Terrace, Boston 31, Mass.
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WASHINGTON OUTLOOK

FEDERAL AVIATION AGENCY is switching its efforts to im-
prove and automate air traffic control. FAA’s new course, to make
radar and altitude-reporting radar beacons the primary traffic
control mechanism, is based on recommendations of a presidental
task force headed by R. R. Hough, of AT&T. The proposals—
which got a Kennedy go-ahead this week—would have a capital
cost of $500 million, twice the current plan.

PRESENT OUTMODED control system was originally set up
in 1938 when planes were fewer and slower. Traffic controllers
work from flight progress strips on which plane routing informa-
tion is entered by hand. Initial position information from flight
plans is updated manually as the plane crosses check points.
Controllers do a vast amount of bookkeeping and routine com-
munication with pilots aside from vital tasks of watching for con-
flict and sequencing flow.

In a four year search for a more efficient system, FAA designed
a semiautomatic computer and display system known as Data
Processing Central and contracted with General Precision Labora-
tories to build it. The system was to accept and automatically
print out flight progress strips, update them, probe for flight
conflicts, determine flow control and perform other functions.
DPC was to be partially operational next year and fully opera-
tional in late 1963. As an alternative FAA, Air Force and Mitre
Corp. explored feasibility of adapting the Sage air defense sys-
tem for traffic control.

TASK FORCE, known as Project Beacon, objected to the DPC
system’s printing of flight progress strips and asked for greater
reliance on electronic data display. As for Sage , it said (1) long-
run adapting costs would be greater than perfecting a new sys-
tem, and (2) it is too uncertain how long Sage will be used for
defense, which would take priority over traffic control.

The task force concluded that DPC and adaptation of Sage’s
computers and data processing should be dropped. However,
it did recommend further integration of Sage and FAA radars.
Thirteen are now in joint use and plans call for 35 more.

RADAR thus would become the prime traffic control tool, giving
controllers continuous position information on all aircraft. Radar
data would be displayed electronically to provide a complete and
accurate air picture at all times. Computers would process flight
plans, issue clearances, make conflict probes, generate display
information and establish landing sequences. But these would
be general purpose, off-the-shelf computers rather than special
purpose computers as in DPC.

The task force, seeing no early prospect of three-dimensional
radar, recommends altitude-reporting beacon transponders be
carried in aircraft. FAA has invited bids on development of a
beacon with an installed cost of $500. FAA hopes to have the
radar-oriented traffic control system in operation in five years.

With complete position information available on the ground,
communications with pilots would be drastically reduced. This
is expected to result in curtailment of FAA research on automatic
position-reporting communications.

electronics




« SIZES &10 INTEGRAL
GEARHEAD MOTORS

*Will sustain 20 in-oz torque foad for 1,000 hours operation
and 100 in-oz momentary overload at the maximum ratios.

2-plec

e

Gearhead and

ble, individual p

the same cominon r

PERFORMANCE CHARACTERISTICS

SIZE 8 INTEGRAL GEARHEAD MOTOR
SERVO MOTOR TYPE ALH.8- -}

Clifton Precision, pioneers in postless gearhead construction, intro-. \ - i
duces the finest in gearhead design—cage-type, one-piece gearhead | I i
housing machined from a single block of metal. In these units, exact S T Noe Torque 4 SRS Gz
duplication of gear centers is accomplished through simultaneous ot -
boring of permanently integrated bearing plates (patent pending).
Positive and permanent alignment of gear clusters composed of AGMA
precision Classes !I and 11| hardened-steel gears integral with shafts
journaled at both ends in ABEC class 5 bearings, minimize deflection
and backlash, maximize torque load capacity, insure smoother opera-
tion and continued reliability of performance beyond normal endur-
ance life requirements. Cage-type construction facilitates inspection ’ et
and lubrication while gearhead is mounted simply by removing motor, : L : R\

|

CEARHEAD OUTPUT TCRQUE, IN- 82
-+
*’*&*
ey
—

ttit

1
}
i

CPPC motors will stand greater heat than ever before due to the use N

of new materials. See box at lower right. RN T ST R e Bt 1
GEARHEAD OUTPUT SPEED-RPM

Write for our free pamphlet which gives detailed specifications of our
entire gearhead motor and motor-tachometer line, sizes 8, 10 and 11.
MOTORS

The following CPPC standard motors, electrical character-
istics of which can be found in the current CPPC Rotary

RATIOS No. of Dir. of Components catalog, are offered with our gearheads:
Size 8 Size 10 Ciusters Rotation SIZE 8 SIZE 10
ACH -8-; -1 AMH-8-(]-3  ACH-10-[]-1 ALH-10-[]-1
12.09 19.98 2 (3 pass) reverse ACH -8-[J-4 ALC-8-(]-1  ACH-10-[J-4 ALH-10-(J-5
20.63 32819 3 (4 pass) direct AMH-8-[]-1 ALC-8-[1-4
34.26 58.28 3 (4 pass) direct ¢ REN LEAKAGE
=y EE D) H G ) reverse - VAR;ATION .v:n: :A:;E;::J-RE OF LEAKAGE
lgggg é?ggz ‘51 &53 p:::; (rﬁ;/:crtse CURRENT BETWEEN PHASES OF SERVO MOTORS
275.02 495.74 5 (6 gass) direct Superiority of insula- 2 Tyecs ALC
469.15 798.70 6 (7 pass) reverse tion in CPPC motors & Treed o
v/ 7.2 1445.92 6 (7 pass) reverse {s |I|Iustrateda rt:aytiavcé 3 Y, Lo
ualcom 5 | "
Notes: 1. Any ratio (x39%) is available within the limits of the ratio curves shoﬁm at the 3 4
range at additional cost and may require longer delivery time. right. b | e

2. Max. t;acklash. = 30 minutes at 2 in-o0z reverse gauge load in 1
above units. inquire if special tolerance is required.

TEMPERATURE-C

CLIFTON PRECISION PRODUCTS CO.,INC.

CLIFTON HEIGHTS, PENNSYLVANIA
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All | gone

Here in Zurich's new cargo terminal, transshipping time is measured in minutes—not hours. There are 27
reasons why. One is the terminal itself—120,000 square feet of the world’s most complete jet-age cargo facilities.
The other 26 reasons are the 26 major international airlines that link Zurich with all Europe, Africa, the Middle
East and the Orient. At the head of the list—Swissair, whose jet fleet serves 56 cities on 5 continents. Next time
you ship cargo, take advantage of Zurich's unique facilities—including high-speed conveyor systems, refrigerator
rooms, animal hostels, 9,000-square foot free trade zone, radiation storage,

guarded vaults, plus all forwarders, agents and airline offices all under-).gycla\tgéﬁ!vg
one roof. Phone your cargo agent, forwarder, or Swissair. 10 West 49th Street, New York 20, New York, FAculty 2-8600
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new twist in extreme temperature wire and cable

SILICONE RUBBER!

Synkote” Silicone Rubber insulated wire and cable is the answer for extreme temperature applications.
It combines some of the best physical and electrical properties of rubber and plastics in one insulation.
Flexible even after long exposure to temperatures from —130 F to +500 'F, ozone and corona resistant,
non-flammable, high dielectric strength and insulation resistance, low dissipation factor and dielectric con-
stant, good tensile strength and elongation. Can be manufactured in watertight constructions. Ideal for

outstanding performance under difficult operating conditions—in air-

craft, missiles, electronic equipment, motor and transformer leads, plas I D ID
.hlgh tension ignition _Ieads. Synkote” Silicone Rubber |n5uI§ted wire —  =CORPOBATION
and cable—a new twist you should know more about! Write today. a2-612a1H STREET / LONG ISLAND €ITY 1, N. Y. / ST 6-6200
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Maybe connectors were "hardware’
twenty years ago.

That's when the P-38 was the hot-
test fighter plane we had. Pilots were
proud when they could hit 300 MPH
and go up to 50 or 60 thousand feet.
With this kind of performance require-
ment, most connectors worked without
a hitch. You just connected them and
forgot about them, like nuts and bolts.

HOW TIMES HAVE CHANGED

Now we're up around Mach 5 and
altitude has been pushed into outer
space. Nose cones light up like giant
soldering irons and components have
to operate in a near vacuum.

Fortunately, Amphenol engineers
saw that the old "hardware” concept
was headed out the window. Programs
coming up were going to need con-
nectors that could put up with terrific
environmental conditions of heat and
altitude cycling. For example, at high
temperatures most of the elastomers
used as insert materials or connector
seals either melt into a puddle, turn
into a cinder, or set-up and lose com-
pression.

What's more, connectors now have
to keep on functioning all the time,
with no allowance for failure. So—
Amphenol designers went to work de-
veloping a connector to meet the new
space-age standards.

DISSECTING MOLECULES

The Amphenol Materials Lab, with
the help of a shiny new infra-red
photospectrometer, began dissecting
elastomer molecules. They were able

Hardware?

to pinpoint the weak spots in molec-
ular structure where breakdowns begin.
Then they were able to plan and build
new molecules, with built-in "armor”
to protect against failure. Result: an
exclusive silicone rubber compound
that maintains its integrity and elastic-
ity under severe temperature extremes
and also withstands exposure to vio-
lent new propellants like hydrazine
and nitrogen tetroxide.

At the same time, Amphenol design
engineers were hard at work perfect-
ing metal-to-metal shouldering of mat-
ing shells that allowed precision con-
trol over compression of the sealing
ring. In addition, the metal-to-metal
design damped vibrational stress nine
times more effectively than resilient
damping. Finally, they incorporated a
semi-rigid anti-deflection disc to control
insert expansion under thermal stress.

Ilaving all the pieces, we put them
together, called it the Amphenol 48
Series, and started testing. In the vacu-

UNMATED CONNECTOR
VOLTAGE GREAKDOWN @ 200°C
VS PRESSURE A\YITUD[
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ALTITUDE X 1000 FEET

High altitude air has low dielectric sirength.
By maintaining an air-tight seal 48 Series
Connectors enjoy extremely high voltage
safety factors.

um chamber, 48 Series connectors
operate very nicely at a simulated
altitude of 500,000 feet. They are quite
comfortable in the hot box at 200°C
ambient, carrying full rated current.
They don't even mind going up to
600°C, if they don’t have to stay too
long. In short, Amphenol 48’s can take
almost anything you throw at them.

PROJECTS WANTED
Amphenol designers have estab-

lished criteria for determining connec-
tor time-temperature-current capability.
This information will be especially val-
uable to engineers presently engaged
in "exotic” projects, perhaps the kind
of project where previous connectors
have failed to measure up to the new
space-age standards. If this is the case,
contact an Amphenol sales engineer.
Ie's a “space-age hardware” expert.
Or, write directly to Bob Dorrell, Vice
President, Engineering, Amphenol
Connector Division, 1830 South 54th
Avenue, Chicago 50, lllinois.

et Tl
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UME TEMPERATURE LIMITS ARE BASED
ON LIMITING CONTACT TEMPERATURE TO 482°F

NN\ 2255 CONNECTOR 375 AMPS
12 NN[CION JIS AMP_S.
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While Ampheno! 48 Series Connectors are
nominally rated at 200° C, they can also
withstand considerably higher short-time
temperature exposures.

Amphenol! 48 Series Meets Mil Spec C 26500 (USAF).

411D Connector Division/AmphenoI-Borg Electronics Corporation






With the new improved STRIPPIT 15-A Fabricator, complicated
patterns of round and shaped holes can be produced quickly and accur-
ately in sheet material. A high speed punch press that enables you to
produce finished pieces directly from drawings, the versatile STRIPPIT
15-A eliminates slow “in-between” tool designing and die making...
saves you days or even weeks of valuable time.

The STRIPPIT 15-A features a unique multiple-stop gauging system
for positioning work to exact layout specifications. Punches and dies...
within easy reach in built-in file drawers...can be switched from one
size to another in less than 20 seconds. Designed especially for proto-
type and short production runs, the STRIPPIT 15-A is easily converted
to a high speed production punching unitwith the STRIPPIT Duplicator.

The STRIPPIT 15-A:

@ PUNCHES any round or shaped hole up to 3%" diameter. Maximum
material thickness is %4”.

@ NOTCHES 90° corners—rectangular, radii, vee and special shape edge
notches—up to %" capacity in mild steel.

@ NIBBLES straight line or contour shearing up to 38” diameter circle,
at 165 strokes a minute, 14" mild steel.

Send now for 15-A catalog. Free demonstration can be arranged right

in your plant.

s STRIPPIT inc

225 Buell Road o Akron, New York

In Canada: Strippit Tool & Machine Company, Brampton, Ontario
In Continental Europe: Raskin, S.A., Lausanne, Switzerland In the Britisk Isles: E. H. Jones (Machine Tools) Ltd., Hove, Sussex, England
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e &2, Now General Instrument is top source
g for Mil types for all your transistor,
diode and rectifier needs.

Diodes-Rectifiers: SigC1N249B
SigCIN250B NAVY1IN483B
NAVY1N485B NAVY1N4SGB
NAVY1IN914 SigC1N2135A
JANIN128 JANIN19S JANIN253
B  JANIN254 JANIN255 JANIN256

T JANIN270 JANIN276 JANIN2TT
JANIN281 JANINGST JANINGSS
JANINA59 JANINS3S JANIN540
- JANINSAT SigCING43 USAFING45

P <USAFINGA6 USAFING4T USAFING4S
T Zag USAFINGA9 SigCING58-ING62-ING63
SigCIN1731 SigCIN1733 SigCINIT34

Transistors: JAN2N501A SigC2N706
SigC2N393 SigC2N696 SigC2N697
, JAN2N331 JAN2N358A
JAN2N428 JAN2N466
'.~:-:"2°'Ij':f IF  NAVY2N388 NAVY2N396A

” USAF2N404 SigC2N416
SIgC2N417 SigC2N425 SigC2N426
e SigC2N427 SigC2N464 SigC2N465
., SgCZN457 Sig02N499 SigC2N1411

GENERAL INSTRUMENT
SEMICONDUCTOR DIVISION

GENERAL INSTRUMENT CORPORATION, 65 GOUVERNEUR ST., NEWARK 4, N. .
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NEW WIRE ENAMELS AN
CLASS B HEAT STABILITYe

us FOR DATA AND SAMPLES 0

Very Low Noise ,
Antenna Preamplifier

Newest in the LEL Antenna Preamplifier series,
the TP-6 provides very low noise figures over 10mc
bandwidths at frequencies up to 1200mc. Setf con-
tained power supply and weatherproofed packaging
make the unit ideal for mounting at a receiving
antenna.

SPECIFICATIONS

GaIN oo et
Noise figure ...

...1.5db at 136mc
3.5db at 400mc
.............. 8-1/2 lbs.

Send for 48 page Microwave RF/IF LEquipment Catalog

Akron Street
EL INC. copiqgue, I-- I-, N- Y-
; AMityville 4-2200
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The INDEX to the editorial articles in electronics magazine,
previously published annually in a December issue, now ap-
pears ONLY in the EBG. Another original EBG idea that
saves time and trouble for users! Keep your EBG copy on
your desk!

EXTRA!

Also in the EBG are condensed ABSTRACTS of «ll the edi-
torial feature articles which have appeared to date in 1961.
Another reason why EBG is used more by all four — men in
research, design, production and management.

@ McGraw-Hill Publication,

‘‘‘‘‘‘ < 330 West 42nd St:, New York 36, N. Y,
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BIG ACCELEROMETER
PERFORMANCE IN A
SUBMINIATURE PACKAGE!

The L.A-800 Series is the smallest non-pendulous linear
accelerometer available today featuring a variable re-
luctance pickoff and essentially constant damping
over the temperature range of —65°F to +250°F. It
is the smallest instrument of its type that can measure
acceleration forces up to 80 G.

Reliability through overall simplicity was the primary
goal of the LA-800 design. An example is the seismic
mass support which eliminates sleeve bearings and
their inherent friction. The result of this basic design
objective is an accelerometer which can be relied upon

PERFORMANCE DATA

® SIZE: 1 inch in diameter by less than 1.5

inches (over terminals)
® WEIGHT: Approximately 3 ounces

from —65°F to +250°F
® RANGE: Up to 80 G

to-noise ratio

107G

+2% to full-scale

scale

iubn;iniaturte LA-800
celer -
shown 4 sizs e LINEAR VIBRATION: 15 ‘G's to 2 ko for

low G units; 30 G's to 2 kc for high G units

full-scale, whichever is greater.

Consult Honeywell for your specific
linear accelerometer requirements

November 17, 1961

® DAMPING RATIO: Any nominal =+20%
® PICKOFF: Variable Reluctance design pro-

vides infinite resolution and high signal-
© LOW THRESHOLD, EXCELLENT RESOLUTION:
® EXCELLENT LINEARITY: =0.5% to half-scale;
® LOW HYSTERESIS: Less than 0.15% full
® LINEAR ACCELERATION: 10 G's or 3 times

to operate instantaneously and for long periods, even
after months of storage.

The combination of miniaturization, ruggedness, and
high performance makes this instrument ideally suited
for advanced aircraft and missile applications where
space and weight considerations are critical.

Write for Technical Bulletin BM-SLAS-1 to Minneap-
olis-Honeywell, Boston Division, Dept. 7, 1400
Soldiers Field Road, Boston 35, Mass., or call your
local Military Products Group Office. Sales and Service
offices in all principal cities of the world.

Internal view of LA-800,
magnified 1.5 times

Small Size
Simple Construction
Reliable

Self-Test Available

Honeywell

] Wit Phadit. G
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FOR GSE, A G'A“T CAPAB“.“Y ITT offers performance-proved facilities for complete handling of ground support
equipment projects. Its comprehensive capability embraces concept evaluation, research, development, production, siting, installation,
maintenance and overall system management. = Projects in which ITT has made major GSE contributions include ATLAS and TITAN
(ground communications), BOMARC (test equipment, functional check-out and launching controls), LACROSSE (guidance and tracking
equipment and flight control components), TARTAR (guidance components), TERRIER (beam rider guidance), and POLARIS (communication
and navigation components). » Noteworthy, also, are ITT Federal Laboratories’ successes with the Eglin Gulf Test Range 300-mile “electronic
scoreboard” for testing accuracy of anti-aircraft missiles, and complete instrumentation for monitor- I
ing rocket tests at Edwards Air Force Base. = Currently, ITT Federal Laboratories’ Ft. Wayne GSE Group ]‘1*‘4 @ ' ‘ d
is engaged in the development of advanced computer techniques for use in automatic test equip- LA
ment. = Whatever the requirement in ground support equipment, here in a single, closely-knit organi- ‘ l
zation are the talents, facilities and corporate strength to fuffill assignments of any magnitude. ol : e = = |
AVIONICS « COMMUNICATIONS « MISSILE AND SPACE SYSTEMS = ELECTRONIC DEFENSE » GROUND SUPPORT SYSTEMS Zfﬁi.':(?o‘; A'V‘Eﬁu?c.ﬁﬂﬁnﬁgﬁ
O e wTewATONA TLCPHOnE A0 TELGRAPH CORFORATON
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closed-cycle cryogenic refrigeration systems
2°K to 100°K

for
masers
80°K I.R. detectors
Closed-cycle I. R. detector super-conductors
refrigerator weighing Cryo-magnets
less than twenty pounds Cryo-pumps
Air Products
builds a variety
of closed-cycle cryogenic A —
refrigeration systems, e :Z
lailored to specific customer |14 SN
requirements. Let us put our Y
cryogenic experience E
to work for you. E
-
B
T
& 2°K
) Miniature expansion engine
i developed for maser
#  cooling systems
uf 20°K
o : Miniature heat exchanger
| for experimental
low-temperature investigations'

DEFENSE AND SPACE DIVISION

Atk Prodhiite and (Yomiioaly ...

ALLENTOWN, PENNSYLVANIA

Offices in Dayton, Ohio * Los Angeles, Calif. « Orlando, Fla. Washington, D. C.
November 17, 1961 CIRCLE 25 ON READER SERVICE CARD 25
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The words are “project engineer’” He’s celebrating —again. And
every-time he does free men shudder. Our job is different.
Often cheerless. Because we in the defense business are

charged with keeping fingers off buttons. Because the real
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Advertisement

Microdot Awarded
Contract on Midas

10S ANGELES, CALIF.~Contricts in
excess of $225,000 have been awarded
to Microdot Inc. by Philco Corporation’s
Western Development Laboratories for
UHF narrow-band data link transmitters
and subassemblies to be flown in the
Midas missile alarm satellites.

The Midas project, under cognizance
of the United States Air Force, is aimed
at development of a national early warn-
ing capability through multiple satellite
coverage of the earth’s surface via infra-
red detectors. Philco, with responsibility
for the instrumentation, is an associate
contractor to the Air Force. Lockheed
Missiles & Space Company, prime system
contractor, is responsible for the total
vehicle and ground elements of the
system, integrating associate and sub-
contractor efforts.

Microdot model 2106A UHF Telemetry
Transmitter, similqr to nnits.now in pro-
duction for the Midas satellite program.

In May, 1960, a Midas satellite was
Jaunched into near perfect orbit 300
miles in space. The 5000-pound satellite,
over 21 feet high, carried a 3600 pound
instrumented package. Then in July of
this vear, Midas I1I was placed into an
1850 nautical mile orbit. Again a near
perfect cirenlar orbit was achieved. Con-
tinuation of test firings are anticipated
with the program remaining a high pri-
ority national development.

For Midas, Microdot will supply their
Model 2406A Telemetry Transmitter
modified to include self-monitoring and
telemetering of its own operation. The
transmitter is miniaturized, pressurized,
and includes its own solid state power
supply. Reduction in size is gained
through use of a unigue automatically
stabilized circuit, with the output fre-
quency referenced directly to a quartz
crvstal. The transmitter weighs 12
pounds. Similar Microdot telemetry
equipment has been a part of such
projects as Pioneer V, Jupiter, Atlas,
Pershing, Redstone, and Echo L

MICRODOT INC.

®
290 Pasadena Avenue

South Pasadena, California
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Advertisement

Airborne DC
Amplifier

Small, solid state, direct-coupled
DC amplifier weighs only six ounces.
Less than five cubic inches in vol-
ume, this rugged, hermetically
sealed instrument is available with
solder, plug-in, coax or combination
header arrangements and a variety
of mountings. DC gain is 200 to 1000
+0.75%. Input capability is 5 milli-
volts differential at maximum gain;
output capability is +=5 volts into
not less than 20K (single-ended).

Microdot Inc., 220 Pasadena Ave-
nue, South Pasadena, California.

Transducer Signal

Conditioning

Two new transducer and strain gage
signal conditioning units feature
radically different packaging con-
cept at low cost per channel. Both
the PS-290 Power Supply and
PB-290 Power and Balance Unit
incorporate plug-in card circuits for
up to eight channels in a 19” rack,
5%” high. Bridge completion
balancing, and calibration resistors
are easily accessible from the front.
Output ripple is less than 500 micro-
volts peak-to-peak, or 200 microvolts
RMS. Line regulation is less than
0.02%. Isolation is less than 0.01
microamps of 60 cycle current. Out-
put impedance is less than 0.05 ohm.

Microdot Inc., 220 Pasadena Ave-
nue, South Pasadena, California.

CIRCLE 27 ON READER SERVICE CARD

MICROMINIATURE MULTI-PIN CONNECTORS

Visualize 61 contacts in the diameter of a dime. .. think of slashing connector
weight requirements by 339 . . . estimate the dollar savings in time and inventory
of a connector with complete interchangeability of parts. This unique combination
of advantages —and more—are built-in features of Microdot's new multi - pins.

In airborne and ground support applications where size, weight and reliability are
vital factors, Microdot’s unique new multi-pin connector stands alone. Available in
three shell sizes and a variety of mounting versions, these rugged connectors are
adaptable to a wide range of specific applications (you specify from a wide variety
of standard, interchangeable multi-pin component parts to arrive at a connector
tailored to your specific application).

Inserts are available in a variety of straight power, straight coaxial, and power-
coaxial layouts. Power contacts are interchangeable without changing inserts,
allowing hermaphroditic contact arrangements (a mixture of male and female
contacts within the same plug or receptacle, allowing hot leads to both plug and
receptacle). Closed entry, pure coin silver socket contacts allow heavy currents
with low temperature rise. Contact resistance is almost nil. Write today for detailed
descriptive literature, Bulletin MP-0.

_ NOD. OF NO. OF
SIZE COAXIAL POWER
OESIGNATION PLUG 0.D. CONTACTS CONTACTS MICROD OT INC
b 4 upto7 uptols 220 Pasadena Ave./ South Pasadena, Calif.
. B 15” upto 12 upto37
C 1% upto19 upto6l

Microdot Multi-Pins are available in
disassembled ‘'kit"” form or, if you pre-
fer, factory assembled with Microdot
cable.




At McGregor, Texas, Rocketdyne test fires at —2?5 F a rocket motor con-

taining 3,500 Ib of solid fuel

By MARVIN REID,
McGraw-Hill World News

pALLAS—National Aeronautics and
Space Administration’s selection of
Houston as the site for its new $60-
million Manned Space Flight Labo-
ratory may touch off a much-needed
“seientific awakening” in the South-
west, and help make the area a
major space age center.

There seems to be little doubt
that a business boom is coming.

Houston’s Chamber of Commerce
reports inquiries from business
firms wanting more information
about the city have doubled since
NASA’s announcement. Inquiries
about office space throughout the
city have tripled. The Houston
chamber reports that the bulk of
these inquiries are coming from
electronics firms, or from firms
allied to the electronics industry.

The Houston chamber says that
three outside firms so far have
taken steps indicating they will
definitely locate there soon. They
believe that the tempo of such an-
nouncements will pick up during
the next few months.

“\Ve expect to see a number of
firms moving at least laboratories,
technicians and representatives into
the area,” says W. F. Joyce, senior
vice-president in charge of Texas
Instruments’ Apparatus division.

The region’s present electronics
industry, while concentrated 250
miles north of Houston in Dallas
(TI, Collins Radio, Ling-Temco-
Vought, Inc.), can expect to benefit.
As Joyce puts it:

“1 pelieve this lab, because of its

Analog computer in Texas A&M’s
data processing center. Inset is
Cockroft-Walton accelerator used
in activation analysis lad
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geographical location, will improve
communications between our South-
west firms and NASA. We can sit
down with them and learn their
problems, then work out means to
solve them. And, the NASA people
will become oriented with the elec-
tronics industry in this area.”

Gifford K. Johnson, president of
Ling-Temco-Vought, Inc., thinks
the Southwest has an excellent
chance of becoming a major space
center,

Johnson says the great open
fields in the area are suitable for
the large facilities and sprawling
test sites that will be needed as
the space program accelerates. He
reports that site surveys have been
conducted in this region by Aerojet
General and other large booster
system producers.

Johnson believes installations
already in the Southwest region
will complement work to be done in
Houston. As he points out, North
American Aviation (Rocketdyne)
and Thiokol operate solid propellant

[ pa
FEIS|IRS

Space Lab

Texan industry
and education
expect NASA
facility to
ignite area’s
science drive

plants in Texas. At San Antonio,
Brooks AFB already has the Air
Training Command’s Aerospace
Medical Center and its School of
Aerospace Medicine. Johnson be-
lieves it is “reasonable to anticipate
this area’s becoming an Air Force
space flight training center”.

Many believe the NASA labora-
tory will make a tremendous im-
pact on research in the Southwest
area.

The lack of a “scientific climate”
in this area has troubled the re-
gion’s leaders for some time. Just
recently, plans for the Graduate
Reearch Center (GRC) of the
Southwest, at Dallas, were revealed.
The purpose of GRC, started with
an initial endowment of $20-million,
is to raise the standard of graduate
research and study in a six-state
Southwestern area. The center’s
backers, which include such people
as Erik Jonsson, board chairman of
TI, have been putting their money
into it because they see danger in
not developing such a climate.
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Warms Up Southwest’s Scientific Climate

GRC, headed by Lloyd Berkner,
envisions a central research fa-
cility providing advanced labora-
tories for scientists in the region.
There has also been talk of GRC
cooperating with Southwest uni-
versities and industries in locating
research facilities.

The NASA facilitv in Houston
should strengthen GRC’s promo-
tional efforts. Some of the region’s
educators believe the combination
of the two will go far in providing
the “climate” needed to attract
more talent into the area.

Texas Agricultural & Mechanical
College has perhaps moved as fast
as any of the region’s schools in
up-grading its research facilities.

However, an A&M spokesman ad-
mits, that “we have just been crawl-
ing so far.” It has had difficulty in
attracting all the top talent it wants.

“We believe the NASA move will
help us greatly,” this A&M spokes-
man savs. “We believe we already
have the facilities to get some of the
projects they will be farming out.
We think the space lab’s location in
Houston will help us in getting
people we haven’t been able to at-
tract before.”

There are 17 universities and
colleges in the region. Texas Agri-
cultural and Mechanical College
(90 miles from Houston), the Uni-
versity of Texas (150 miles away),
Rice University, which donated the

land for the space lab, and Uni-
versity of Houston, have the type of
research facilities and talent which
should prove attractive to NASA.

Besides the schools and GRC,
the Southwest Research Institute at
San Antonio, a private research
foundation, is expected to partici-
pate in NASA projects.

“This could be one of the most
significant things that has hap-
pened to this area,” says one edu-
cator. This will show our need for
developing our own talent. There
should be money for special proj-
ects which will make it easier to
get research facility endowments.
Top scientists should be coming in.
You can see why we are excited.”

Analog-Digital Complex Develops New Space Gear

By CLETUS M. WILEY,

Midwest Edit

MINNEAPOLIS—At dedication of its
new $5 million aerospace facility
this month. Minneapolis-Honeywell
took the wraps off two examples of
the products it will produce: a min-
lature electrically-suspended gyro
and a self-adapting autopilot.

Designed to produce guidance
equipment for missile and space
vehicles and to develop spacecraft
svstems. the facility includes a
computer center equipped with a
Honeywell 800 data processing sys-
tem combined with an array of 16
analog computers.

A hollow beryllium sphere, elec-
trostatically suspended in vacuum
In a ceramic casing. is the gvro’s
only moving part. Friction is vir-
tually eliminated. A rotating mag-
netic field spins the sphere, then
cuts off. The sphere will spin un-
assisted for months. Space version
requires less than 4 w power.

Position of the gyvro’s rotor is de-
termined optically by a pickoff
which resembles a small camera.
Position is indicated by patterns
scribed on the sphere’s polished
surface. The system can be instru-
mented to sense acceleration, open-
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Two-ton space satellite simulator is
reported to tilt if a fly lunds

ing up possibility of three-gvro in-
ertial platforms.

The adaptive flight system senses
conditions around the vehicle it
controls and automatically ad-
Justs vehicle performance. Honey-
well says the system can blend aero-
dvnamic and reaction controls dur-
ing the critical period when a
vehicle emerges from the atmos-
phere.

The system has been flight tested
more than 300 hours in jets and is

Diamond stylus seribes surface of
sphevical rotor for gyro

slated for a test this winter in the
hypersonic X-15. The advantage of
using the system in craft like the
X-15 and Dynasoar is that research
vehicles must work the first time
despite unknown characteristics.
The computer center will handle

scientific and business problems
simultaneously, in about a 2:1
ratio. The digital 800 and the

analog complex are linked by ana-
log-to-digital converter and real
time control units.
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PERT Requirements on Increase

By JOHN M. CARROLL,

Managing Editor

DAYTON, OHiI0—Defense contractors
and would-be contractors are doing
homework these days on Pert—Pro-
gram Evaluation and Review Tech-
nique—a weapons system manage-
ment tool that makes extensive use
of electronic data processing.

Pert’s ability to cope with uncer-
tainties has also led to its use as a
management tool in a growing num-
ber of R&D-minded companies for
in-house projects.

Pioneered by Navy for the Fleet
Ballistic Missile program, Pert is
used for several BuWeps projects,
including Polaris, Typhon, A2F air-
craft, Shrike and the A3J’s bomb-
nav system. Numbers of single
items run into the thousands. Bu-
Ships also has several projects
Perted.

Submission of Pert networks with
Air Force contract proposals was
voluntary for the C-141 turbojet
transport. It is mandatory for the
TF-X tactical fighter, indicating a
definite trend.

Air Force’s Aeronautical Systems
Division has nine Pert projects:
Dynasoar with 12,000 items, Sky-
bolt (GAM-87) with 12,000 items,
F-105 RF, TF-K, C-141, B-70 (par-
tial), ASD project 6287 and 912A.

Minuteman and site activation
phases of Atlas and Titan are
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Perted at Ballistic Systems Divi-
sion. Electronic Systems Division
uses Pert for the 480-L global com-
munications and 465-L SAC con-
trol systems.

Pert techniques have been used
with Samos, Mauler and Nike Zeus.
NASA operates Saturn under Pert.
As of Sept. 1, all NASA’s major
R&D began to go under Pert.

Pert Network Synthesis

A Pert network is a diagram-
matic representation of the pro-
gram plan. Circles represent events
(meaningful specified accomplish-
ments such as “complete plans and
specifications”) and connecting ar-
rows represent activities. Events
are connected according to the se-
quence in which work must be per-
formed. An event upon which sev-
eral activities converge is a node.

For each activity, cognizant man-
agers, usually project engineers,
are initially required to supply three
times for accomplishment: optimis-
tic (a), most likely (m) and pes-
simistic (b). Time is usually given
in weeks for R&D work. A mean or
estimated time (t.) is found for
each activity by the formula.

t. = (a + 4m + b)/6

This gives the mean of a beta
distribution that is skewed on the

high end and takes into account the
tendency of most engineers to un-

derestimate time required to do a

job. The standard deviation of the

distribution can be found from
o= (b—a)/6

The standard deviation is useful
in determining the probability of
meeting a given schedule date.

A network with mean times as-
signed to each activity is shown in
the first figure. The job here might
be design of a simple servo sys-
tem. Events signify completion of:
plans and specifications (A), modu-
lar component boards (B), amplifier
(C), final assembly (D), servo mo-
tor purchase order (E) and delivery
of motor (F).

Point A is taken as the input, D
as the output. A cumulative esti-
mated accomplishment time T, is
assigned to each event by comput-
ing cumulative event times along
the longest path to each node. The
critical path, the longest time
through the network, is closely
watched in managing the system.

In the absence of a fixed schedule
imposed from outside, the cumula-
tive estimated time for the last
event is taken as the latest time for
that event. Latest times T, are com-
puted for each event by subtracting
back along the longest path to each
node. The difference between T.
and T, at each event is called slack
(S). Slack can be positive, as at
events E and F in the second figure;

electronics



zero, as at A, B, C and D; or nega-
tive. If it is negative, the project is
in trouble.

At Aeronautical Systems Divi-
sion, Pert calculations are per-
formed on an IBM 7090. Biweekly
Pert updating reports are required
from contractors. A simulation rou-
tine is used to find the best way to
get a project out of trouble with
minimum or zero slippage on the
schedule.

In the new integrated Pert sys-
tem, Pert updating reports are
made available to all people in the
network. Reports are shredded out
for different levels of management.
Each manager gets only the infor-
mation he really needs. The detail
in the reports is less for top man-
agement than for intermediate and
working management.

EXAMPLES OF COMPUTATION

Compute t. for activity B—D. Op-
timistic time a is 1 aweek, most
likely time m is 2 weeks and pessi-
mistic time b is 3 weeks. Therefore

L=(1+4X24+3)/6=2weeks
and stundard deviation is
o=(3—1)'6=1/3week

Compute cumulative estimated
time Tx for event C. There are two
paths from A to C: A-B-C and A-C.
Adding estimated times t, around
both paths

A-B-C =1+ 38 =4weeks
A-C = 3 weeks

Therefore T for event C is 4
weeks.

Compute latest time T, for event
B. Working backiwards through the
network there are two paths from
D to B: D-B and D-C-B. Subtract-
ing estimated activity times t. from
the latest time of event D (equal
to either cumulative estimated time
T through the critical path or an
imposed scheduled completion date)

D-C-B=6—2—3—=1week
D-B =6 — 2 = } weeks

the longest path is D-C-B therefore
T, for event B is one week yielding
T 78 0 weeks slack (S) for
cvent B.

Note that when no schedule is im-
posed on a project (T, = T. over
the critical path) there is a 0.5
probability of meeting the target
date. When a scheduled completion
date is superimposed, probability of
meeting it is found using the stand-
ard deviation and assuming a nor-
mal distribution

November 17, 1961

| made to

- “manuteman’
specifications

HILL

announces new 5 me
ultra-high precision

crystal for primary
frequency standards
now avatlable in

- commercial quantities

Frequency Tolerance at Zero Temperature Coefficient:

+ .0001%

Zero Temperature Coefficient: Any particular tempera-
ture from +40° C to +85° C, +5° C tolerance. Actual
’ temperature marked on each unit.

\ Vibration: Less than 2 x 108 frequency change for

vibration per MIL-C-3098.

! Aging: Less than 1 part per 108

TYPICAL VALUES:

per week at delivery. Turning Point.. +44°C
.o S — 5.0000025
' Q: 3 x 108 minimum. ' G, A 105 ohms
............... 6.2 h i
' Shock: Less than 2 x 108 fre- (l:‘ll ............... .loooogznglsif
quency change for 50 G shock. (> F—— 5.30 uuf
’ Queemrnnenrnarnn 4,844,500

o
c

Write for complete specifications.

HILL ELECTRONICS, INC.

MECHANICSBURG, PENNSYLVANIA
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FILMISTOR:

METAL FILM RESISTORS
OFFER 5 TEMP. COEFFICIENTS
TO MEETALL CIRCUIT

REQUIREMENTS

RUGGED END-CAP

CONSTRUCTION

FOR LONG TERM
STABILITY

EXCEPTIONAL
RESISTANCE TO
MOISTURE AND

MECHANICAL DAMAGE

SURPASS MIL-R-10509
PERFORMANCE
REQUIREMENTS

Providing close accuracy, reliability
and stability with low controlled
temperature coefficients, these
molded case metal-film resistors out-
perform precision wirewound and
carbon film resistors. Prime charac-
teristics include minimum inherent
noise level, negligible voltage coeffi-
cient of resistance and excellent
long-time stability under rated load
as well as under severe conditions of
humidity.

Close tracking of resistance values
of 2 or more resistors over a wide
temperature range is another key
performance characteristic of
molded-case Filmistor “C” Resist-
ors. This is especially important
where they are used to make highly
accurate ratio dividers.

Filmistor “C” Resistors, in &, ¥4,
15 and 1 watt ratings, surpass strin-
gent performance requirements of
MIL-R-10509C, Characteristic C.

Write for Engineering Bulletin
No. 7025 to: Technical Literature

Section, Sprague Electric Co., 35
Marshall Street, North Adams, Mass.

For application engineering assistance,

write: Resistor Div., Sprague Electric Co.

Nashua, New Hampshire

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and ‘@' are registered trademarks of the Sprague Electric Co.
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Sumitomo Electric Industry’s table-top display has toy train powered by

thermoelectric device

Japanese Stress Solid-State

By CHARLES L. COHEN,

McGraw-Hill World News

TOKYO — Japanese manufacturers
switched emphasis from classical
radio and tv parts to components
of the future at the fourth annual
Japan Electronic Parts Show here.
Even the name was new. Previous
shows had been known as Japan
Radio and TV Parts Show. Attend-
ance exceeded 40,000.
Microminiature module elements
drew more attention than any other
component. Among exhibitors of
these modules were Tokyo Denki,
Sanyo Electric, Matsushita Elec-
tric and Murata. Also featured
were such semiconductor devices
as thermoelectric converters, planar
silicon transistors, epitaxial silicon
mesa and alloy diffusion transistors
and silver bonded diodes.
Considerable progress was shown

"‘-,."',v 4
Toko Radio Coil Laboratories’ 7-mm
1-f modules

in i-f and r-f components for tran-
sistor radios.

Microminiature modules are not
in real production at any company,
but a number of companies are
preparing for what they feel will
be the inevitable next stage of parts
production., Wafer size is identical
to that developed by RCA for the
U. S. Signal Corps, but most manu-
facturers stated that technology
for producing components was their
own. Wafers of various materials
are available from stock from sev-
eral ceramics manufacturers.

Sanyo Electric showed a trans-
ceiver using the modules. Citizens
band transceivers for export to the
U.S. are rapidly becoming a hot
item here so this bears watching.

Nippon Chemical Condenser, a
leading manufacturer of electro-
lytic capacitors, displayed modules
with components evaporated on
glass substrates. One was a low-
frequency amplifier, another an op-
erating, free-running flip-flop.

Printed electronic circuits simi-
lar to Centralab’s Packaged Elec-
tronic Circuits are in production.

Trend toward multiple compo-
nents was also shown by the i-f and
r-f modules from Toko Radio Coil
Labs. The smallest mounts on an
area only 7 by 14 mm, but contains
a complete transistor i-f stage.
Somewhat larger is a complete

electronics
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Sanyo Electric photos of modules
like Signal Corps’

Components

transistor broadband r-f stage.

Toko has a technical agreement
with Murata Manufacturing, a
leading manufacturer of ceramic
capacitors and piezoelectric prod-
ucts, which enables it to produce a
ceramic mechanical filter i-f trans-
former. This is reported to be the
first agreement of this type between
two companies in the same indus-
try. It is widely thought here that
with the growing complexity of
electronic parts, further agree-
ments and consolidations are in-
evitable. Taiyo Yuden also featured

a ceramic mechanical filter i-f
transformer.
Sumitomo Electric Industries

showed several thermoelectric de-
vices and products including a line
of constant temperature chambers,
an educational set containing every-
thing needed for high-school ex-
periments and a converter powered
by a propane flame. The latter unit,
said to be suitable for unattended
repeater stations, provides 3 watts.

Fuji Communication Apparatus
showed a three-electrode cold cath-
ode gas discharge indicating lamp.
It operates at low power levels and
is considered especially suitable for
transistor circuits. The additional
amplifier stage normally required
with neon lamps is unnecessary.
The input signal can be negative,
a-c or half-wave rectified a-c.
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(ADVERTISEMENT )

New Nanosecond*
Pulse Transformers
for Ultra-miniature,
Ultra-high Speed
Applications

LB

Digital circuit designers will find
the new Sprague Type 43Z Nanosec-
ond Pulse Transformers of consider-

| able interest. These tiny transformers
| have been carefully designed for the
all-important parameter of minimum
rise time at high repetition rates up
to 10 mc.

The new Type 43Z series is com-
prised of a broad line of 72 pulse
transformers in 10 popular turns ra-
tios. They are Sprague’s latest addition
to the most complete listing of pulse
transformers offered by any manufac-
turer for use in digital computers and
other low-level electronic circuitry.

! Type43ZPulseTransformersarede-
signed so that the product of leakage
inductanceanddistributed capacitance

| is at a minimum. They are particularly
well suited for transformer coupling

| in transistor circuits since transform-

ers and transistors are very compatible
low impedance devices. Nanosecond
transformers are equally suitable for
transmission line mode of operation,
in twisted-pair transmission line cou-
pling, and in regenerative circuits.
The epoxy-encapsulated “pancake”
package is excellent for both etched
wire board or conventional chassis
mounting. To simplify etched-board
design, these ultra-miniature pulse

| transformers are available with leads

terminating at the side or the bottom
of each unit.

For complete technical information
on Type 43Z Nanosecond Pulse
Transformers, write for Engineering
Data Sheet 40235 to Technical Liter~

ature Section, Sprague Electric Co., |
35 Marshall St., North Adams, Mass, ‘ .

*millimicrosecond
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when ONE
will do?
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MULTI-COMP® PARALLEL RESISTOR-
CAPACITOR NETWORKS effect a 50%

reduction in parts procurement, stock-
ing, inspection, installation. What's
more, these tiny printed-circuit discs
offer substantial savings in space and
cost.

Close electrical tolerances are no
problem. Multi-Comps may be ob-
tained with resistance tolerances to
+10% and capacitance tolerances
as close as +5%.

Multi-Comp R-C Discs are avail-
able in a variety of capacitance and
resistance ratings—500 v capacitors
range from 5 uuF to .015 uF; 12 v
capacitors can be had from .01 uF
to .33 uF; standard resistor rating is
Y4 watt, with resistance values rang-
ing from 47 ohms to 50 megohms.

For complete information write for
Engineering Bulletin 6612A to Tech-
nical Literature Section, Sprague
Electric Company, 35 Marshall St.,
North Adams, Massachusetts.

W YTy e T
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WOULD YOU INVEST FOUR CENTS
TO PUT MILLIONS OF DOLLARS WORTH OF

ADDED ENGINEERING KNOW-HOW

BEHIND YOUR COMPUTER, APPLIANCE OR

COMMUNICATIONS SYSTEM DESIGNS

If these are your fields of electronics —
Teflon* insulated wire and cables must be
of prime importance.

Most who know will agree that Brand-Rex
has invested more in engineering talent and
manufacturing facilities to design and pro-
duce Teflon insulated wires and cables than
any other company. Result . . . you have at
your beck and call (a 4¢ letter will do) a
vast dimension of engineering capability.
It gives you engineering help that backs up
your designs with the wire or cable per-
formance reliability that only unduplicated
experience in Teflon insulation can give you.
In return, you aren’t
even under obligation to
buy from Brand-Rex.

But again, counting on our broad experience,
we think you will. Why?

If the Teflon insulated wire or cable that
meets your requirements is not a standard,
Brand-Rex might well be the only manufac-
turer in the world that could make it for you
economically. If it is a standard, chances are
Brand-Rex can supply it to you fastest, right
from inventory, from whichever of the three
Brand-Rex plants is nearest you. U.L.
approvals and military specifications aren’t

SPECIFY

a problem either. Brand-Rex has

all applicable U.L. approvals and

has geared its line to meet applicable mili-
tary specifications.

Don’t get the idea this is a monopoly situa-
tion (FTC take note, please), because there
are other people in the business. It’s just that
Brand-Rex has matched its interest in this
type of wire and cable with the biggest invest-
ment. And don’t get the idea, either, that
Brand-Rex will prejudice its insulation
recommendations to you because of this
extensive Teflon capability, cause it isn’t so.
Brand-Rex also insulates with vinyl, poly-
ethylene, neoprene and nylon. With
the depth of the total Brand-Rex
line you can be sure of objectivity!

TURBOTEMP

TEFLON INSULATED WIRE & CABLE

sDuPont registered trade name,

BRAND

DIVISION OF
American ENKA Corporation
31 Sudbury Road, Concord, Massachusetts
Telephone: EMerson 9-9630

Vinyl, Teflon, Neoprene, Nylon, Polyethylene Wire and Cable —Electrical Tubing and Sleeving—Rexolite® Microwave Dielectrics

NEW! THIS COMPREHENSIVE BROCHURE DESCRIBES

PLUS

34 CIRCLE 34 ON READER SERVICE CARD

AND CHARTS THE ENTIRE TURBOTEMP LINE -

THE COMPLETE STORY ABOUT HOW THE
9 INSULATION ADVANTAGES OF TEFLON CAN
HELP YOU DESIGN MORE EFFECTIVELY. WRIT

FOR YOUR
COPY TODAY.

electronics



Europeans Plan Space Programs

LONDON—Delegates from nine na-
tions have agreed on a tentative
European space plan for communi-
cations satellite launchings. They
set 1963 as the date for the first De
Haviland Blue Streak firing, and
1965 as initial satellite launch.

Draft convention to form a joint
launcher organization will be pre-
sented to various governments,
with a reporting date to Britain
and France, the organizers, Nov.
27 at the latest.

The convention also made pro-
visions for an advanced research
study department which, in the first
two vears of the initial program,
will establish proposals for the
Eurospace team’s second program.

Minister of Aviation Peter Thor-
neycroft termed the European
space consortium the biggest inter-
national technological effort ever
attempted.

In the 1965 launch, a British
Blue Streak will be the first stage
and a French Veronique the sec-
ond stage. West Germany is to de-
velop the third stage.

Delegates now reporting to their
governments are from Australia,
Belgium, Denmark, the Nether-
lands, Federal Republic of Ger-
many, Italy, Spain, and three un-
committed nations, Sweden, Nor-
way and Switzerland.

Aerial Magnetic Charting
Group To Develop New Gear

AUTOMATIC airborne magnetometer-
navigation system is being planned
by the Navy Hydrographic Office to
help chart the earth’s magnetic
field. These plans, as well as a prog-
ress report on the undertaking,
known as Project Magnet, were de-
scribed by H. W. Geddes at the
Mountain States Navy Research
and Development Clinic.

Forty percent of the world-wide
survey is complete. In 1965, the
Hydrographic Office and the U. S.
Coast and Geodetic Survey will pub-
lish a series of world magnetic
charts that will be based on detailed
observational data.

Several aircraft are used in the
survey. The latest, now being modi-
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fied, is a WV-2 Lockheed Super
Constellation.

The new automatic system will
produce a magnetic tape for each
flight. All magnetometer and navi-
gation data will be recorded in digi-
tal form suitable for direct analysis
on high-speed computers. The heart
of the system will be an inertial
navigation system with its associ-
ated aircraft computers. The iner-
tial system is expected to supply
coordinate references to the air-
craft autopilot, radio navigation
system, doppler radar navigator
and the magnetometer.

The magnetometer-navigation
system will be built around a pre-
cise inertial platform. The system
will require a photoelectric sextant
to supply a horizontal reference
system. Doppler radar will supply
velocities for damping the inertial
system.

Scattered Sunlight Can
Reveal A-Bomb Blasts

PROJECT VELA contract to develop
ground-based optical techniques of
detecting nuclear explosions in
space has been awarded Geophysics
Corp. of America by Air Force.

GCA said scattering of sunlight
by an explosion’s space debris can
be detected at great distanqes by
photometric techniques. The com-
pany also has military contracts to
study effects of debris motion and
to measure infrared radiation from
nuclear explosions.

Radio Turns On for Civil
Defense Alarm Broadecasts

PHILCO is demonstrating an auto-
matic radio warning system to
Civil Defense authoritics. Company
says that it can alert 95 percent of
the population within seconds of
an alarm. Sentinel system consists
of $10 circuit addition to transistor-
battery radios. Circuit turns on
radio for alarm, returns it to
standby after broadcast. Radio sta-
tion transmitter could be modified
for system at nominal cost.

New MICROWAVE

insulation medium

opens new concepts
for design!

REXOLITE.

family of

dielectrics
continues
to grow...

Breaking old design barriers,
REXOLITE is today's “hottest”
microwave insulation material
for design engineers. A growing
family of dielectrics, you should
know about these thermosetting
cast plastics — you should feel
and see samples! Here are the
highlights . . . complete informa-
tion is yours for the asking!

Rexolite 1422 — Available in rod,
and plain or copper clad sheet —
can be machined into just about
any mechanical shape with pre-
cision. Dielectric properties in-
clude low dielectric constant,
low dissipation factor over a wide
frequency range, and of increas-
ing importance, exceptional
resistance to radiation! Under
loads up to 2000 psi at tempera-
tures to 200°C, REXOLITE shows
no permanent deformation.

Rexolite 2200 — Copper Clad, it
is ideal for strip lines, directional
couplers, duplexers and slot
arrays. In addition it offers all
the other dielectric strength and
radiation resistance of REXO-
LITE 1422.

Complete, Up-To-The Minute In-
formation and Samples Are
Available. Qualified Technical
Service is yours, too!

BRAND

DIVISION OF

American ENK A Corporation
31 Sudbury Road, Concord, Massachusetts
TELEPHONE: EMERSON 9-9630
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NTORESPEED...MORE SPACE

WORLD-WIDE SERVIGE

Transistors, tubes and electronic equipment get there fast, safe
and sound on Air France! Swift, frequent service throughout the
week to The Common Market, The Outer Seven, Mexico, almost
anywhere in the world. Service from New York, Los Angeles,
Chicago, Montreal, Anchorage, and every flight carries 10,000
pounds! Cargo compartments are pressurized and temperature-
controlled. Save on crating, shipping weight. New low insurance
costs, too! Air France speeds cargo to more cities in more coun-
tries than any other airline. Specify Air France to your Cargo Agent!

AIR FRANCE CARGO

36 CIRCLE 36 ON READER SERVICE CARD

MEETINGS AHEAD

MAGNETISM & MAGNETIC MATERIALS,
IRE, AIEE, AIP, ONR, AIME; West-
ward to Ho Hotel, Phoenix, Arizona,
Nov. 13-18.

MATERIALS and DESIGN Exhibition
Conf., Earls Ct., London, Nov. 13-18.

AEROSPACE ELECTRICAL Society, Pan
Pacific Auditorium, Los Angeles, Cali-
fornia, Nov. 15-17.

VEHICULAR Communications, PGVC of
IRE; Madison Hotel, Minneapolis,
Minn., Nov. 30-Dec. 1.

coMPUTER Conference. Eastern Joint,
PGEC of IRE, AIEE, ACM; Sheraton-
Park Hotel, Wash., D.C., Dec. 12-14.

RELIABILITY AND QUALITY CONTROL,
Eighth National Symposium, PGRQC
of TIRE, AIEE, ASQC, EIA; Statler
Hilton Hotel, Washington, D.C., Jan.
9-11, 1962.

MILITARY ELECTRONICS, 3rd Winter
Convention PGMIL of IRE (L. A.
Section); Ambassador Hotel, Los An-
geles, Calif., Feb. 7-9, 1962.

SOLID STATE CIRCUITS, International
Conference, PGCT of IRE, AIEE;
Sheraton Hotel and U, of Penn., Phila-
delphia, Pa., Feb. 14-16, 1962.

APPLICATION OF SWITCHING THEORY
TO SPACE TECHNOLOGY Symposium,
USAF, Lockhead Missiles and Space;
at Lockhead, Sunnyvale, Calif.,, Feb.
27-Mar. 1, 1962.

SCINTILLATION AND SEMICONDUCTOR
Counter Symp, PGNS of IRE,, AIEE,
AEC, NBS; Shoreham Hotel, Wash-
ington, D.C., Mar. 1-3, 1962.

IRE International Convention, Coli-
seum & Waldorf Astoria Hotel, New
York City, Mar. 26-29, 1962.

SOUTHWEST IRE CONFERENCE AND
sHow; Rice Hotel, Houston, Texas,
April 11-13, 1962.

JOINT COMPUTER CONFERENCE, PGEC
of IRE, AIEE, ACM; Fairmont Hotel,
San Irancisco, Calif., May 1-3, 1962.

HUMAN FACTORs in Electronics, 3rd
National Symposium, PGHFE of
{RGI;J, Los Angeles, Calif.,, May 3-4,
962.

ELECTRONIC COMPONENTS Conference,
PGCP of IRE, AIEE, EIA; Marriott
Twin Bridges Hotel, Washington,
D.C., May 8-10, 1962.

ADVANCE REPORT

INFORMATION THEORY, Interna-
tional Symposium, PGIT of IRE: Brus-
sels, Belgium, Sept., 3-7, 1962. Call for
papers in the following areas: coding
and decoding of digital and analog
communication studies of random inter-
ference and of information beariug sig-
nals compression, analyses and design
of communications and detection sys-
tems, pattern  recognition,  learning.
adaptive filters, automata  and other
forms of information processing 8ys-
tems, processing of nervous information,
human operators, linguistics, scientific
methods. Submit abstracts of 500-1.000
words not later than Jan 15 to F. L.
Stumpers, Philips Research Labs., Eind-
hoven, Netherlands.
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counting controls for industry, defense and space exploration E==

Counting bottle caps, pills or tiles . .. Operators in the remote control booth In industrial automation systems,
Veeder-Root electronic counters with of high-speed strip mills get auto- Veeder-Root remote digital readout
photo-electric input record up to a sur- matic readings of steel production on coordinates control, makes operating
prising 300,000 units per minute. Veeder-Root electrical counters. data instantly, constantly available.

Indicate, coordinate, automate...with Veeder-Root counters!
Now get facts fast—facts you can use for stepping up your
operation, for integrating parts of it, for activating other
equipment, automatically. Veeder-Root makes facts like
these surprisingly economical to come by. For details, write
Veeder-Root Inc., Hartford 2, Conn. count on...Veeder-Root
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The totally new Brush Recorder Mark 200 made these incredibly crisp tracings. No other recorder in
existence can match them. Note the line width. It never varies . . . regardless of writing velocity, regardless
of chart speed. The writing mechanism is electrically signaled by the position-seeking ““Metrisite’” transducer
- . 1o parts to wear, infinite resolution, verifiable dynamic 4% accuracy. Traces are permanent, high-
contrast, reproducible . . . on low cost chart paper. The Mark 200 has but three standard controls . .
attenuator, pen position, chart speed. Such fidelity, simplicity and economy are possible with no other direct

writing recorder. Write for details
!)rush INSTRUMENTS

. . . they’ll speak for themselves.

37TH AND PERKINS




Block that shock!

Leach balanced -arma-
ture relays provide
high resistance to
shock (50 G’s) and vi-
bration (15 G’s to
2000 ¢ps)in5tol5amp
switching. They meet
or exceed MIL-R-
6106C, MIL-R-25018,
and MIL-R-5757C.
Choose from 4,000
variations of 20 basic
types !

Bulletin BA-859.

LEACH
literature anyone?

Write for bulletins, write for informa-
tion, write for details and specifica-
tions. Or mail your request on the
Reader-Service Card.

Need help fast?

LEACH

CIRCLE 38 ON READER SERVICE CARD

Complete line
of subminiatures for sale

Leach crystal can relays give you big performance in small
packages in every standard relay configuration. Standard,
Half-Size, Sensitive and Magnetic Latch in 0.20 inch grid
spacing and “lazy S” header. Each type is capable of switch-
ing loads from low level to 2 amp in aerospace and electronic
control applications. Bulletin CC-861.

It's what’s inside that counts
in time delay relays

Especially when milliseconds count! Note
the printed circuit construction of Leach’s
optional output time delay relays. This
economical line of off-the-shelf electronic
units includes time delays on release and
time delays on operate—in a timing range
of 100 milliseconds to 60 seconds. These
standard components are available with
fixed or adjustable timing to meet your
most critical requirements. And they’re
all 1009% inspected during manufacture
for highest reliability! Bulletin TD-200.

Not a -

T

quar in the Whole familyi |

}‘1\ H Ly oo

When only a round can relay will fit your need, Leach offers
this family group in contact configurations of 2, 4 and 6 PDT
and in contact ratings ranging from dry circuit to 10 amps.

Bulletin RC-300

Qales engineers in Leach District Sales Offices are eager to help you
with critical application problems, or to see that you get fast delivery
on prototype quantities from nearby Leach Distributors.

New York, New York
405 Lexington Avenue,
Suite 3204

YUkon 6-2520

Seattle 8, Washington

South Annex Bldg., Room 201
King County Airport

Boeing Field

PArkway 5-6978

Los Angeles 17, California
1101 Wilshire Blvd.
HUntley 2-0790

Dayton 2, Ohio
333 West First Street, Room 250
BAldwin 2-8652

Washington, D.C.
Suite 307

1700 K Street, N, W.
STerling 3-1147

Palo Alto, California
814 San Antonio Road
YOrkshire 8-4408

CORPORATIO

18435 SUSANA ROAD, COMPTON, CALIFORNIA
EXPORT: LEACH INTERNATIONAL S. A.

electronics



TRANSISTOR BAS

TBK-38

&
KF-Tom\\Q\
W

\
\

The new Electrical Industries line of hermetically sealed
transistor bases includes types for Jedec Series TO5, TO9,
TO18, TO33 and TO46 packages, miniatures for hearing aids
and other applications, and bases for practically all military
and commercial requirements. MIL types equal or exceed
military specifications. Available in a broad selection of

3

WCK-TO5 \\

W TBK-40

TERMINAL CONFIGURATIONS

CODING:

X = No Lead
G = Ground Lead
) L = Lead Thru Glass

terminal configurations with finishes of Brite Gold, electro- T =Weld Tab
tin or high purity gold for direct fusion of semiconductor
elements to header base. Special plating on order.
FIGURE 1
coD TERMINALS - LEAD LENGTH IN INCHES (See Figure 2) - -
NUMBER (SEE l__ MODIFICATIONS AVAILABLE R
" ) STANDARD TYPES  "3igp_A_ ] M0D.8 | M0D.C | MOD.D | MoD.U | MoD.V | Mob.W | MoD.X
1 [ 2374 |aDIMENSION BDIMENSIONTA OIM. | ADIM. | ADIM. ' ADIM. | ADIM. | ADIM. | ADIM. | ADIM.
K-T05-XGLL x[6lL 1 1 -l |
T e F=— e —
K-TOS-XLLL XjLpLjt .020-.025 | .050-.060 | .095-.105 | .105-.110 | -l
WEKTOSXGLL* "ﬁT—L‘T_ 13/64 RSHR G B DIMENSION' 1.500-1.532 B e
K-TO5-TLLL T/ TR [ | | |
RN K-T018-XGLL X|Gj L)t} 110-130 500- 520 | .017-022 1.025-030 1.045-055 | |.110~130 | 017022 | .025-030 | 045055
O < T018.XLLL I ol Tl [ B DIMENSION = .500-.520 B DIMENSION = 1.500-1532
g KTomexl x| ; ; |
=g x0TI [ i —=
.017-.022 |.025-.030 |.045-.055
B8 KFT018-X6LL Tx GlL|L | .10.130 .500-520 | -
£ M | | 8 mn@smm = .500-.520 B
KTO33GLLL |G L|L L .020-.025 | .050-.060
Tﬁjm _:_ij %TTL— .0‘9-0-.]10 1.500-1.532 , B DIM. = 1.500-1.532 D D O
TBK-38 | 3spAcED 120 5/32 158 |
TBK-40 | 3SPACED120 | 532 158
TBK-41 [ 8SPACED 45 | 13,64 1.500-1.532
SN WSF-TOSXGLL | X [ G| L] L
z Bl .
P WSFTOSXLLL | x| L[ L1 .020-025 | 050-.060
Pl wskrosaLll | 6| L] L0 0010 | 1500-1532 | g 8001532
Q. —
El WSFTOSTLLL | T (] (] L | ! I
O WS TOSXLL [ x| Ll L] U 095105 1.500-1.532 [ !
* COPPER CLAD

ALSO AVAILABLE — Hermetically sealed clear glass caps for
photo-sensitive devices utilizing TO5 and TO18 type bases.

ELECTRICAL INDUSTRIES

MURRAY HILL, NEW JERSEY, U. S. A.

A Division of Philips Electronics & Pharmacentical Industiries Corp.

PATENTED IN CANADA, No. 523,3

November 17,

[
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1961

90

01 @ @] oi’TgRIES

IN UNITED KINGDOM, No. 734,583; LICENSED IN U.S. UNDER No. 2561520
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Counting bottle caps, pills or tiles . .. Operators in the remote control booth In industrial automation systems,

Veeder-Root electronic counters with of high-speed strip mills get auto- Veeder-Root remote digital readout
photo-electric input record up to a sur- matic readings of steel production on coordinates control, makes operating
prising 300,000 units per minute. Veeder-Root electrical counters. data instantly, constantly available.

Indicate, coordinate, automate...with Veeder-Root counters!
Now get facts fast—facts you can use for stepping up your
operation, for integrating parts of it, for activating other
equipment, automatically. Veeder-Root makes facts like
these surprisingly economical to come by. For details, write
Veeder-Root Inc., Hartford 2, Conn. count on...Veeder-Root
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INSIDE LOOK AT ALITE-

% ALITE HIGH ALUMIN, ) )

A S Write today for Bulletin
A-40R—Full technical data
on standard and special

Alite ceramic-to-metal

- ———

A 1 P " 7
: l" -
Y

S b

Y -
”
Ko

seals.

tE-

ALITE bpivisionN

November 17, 1961

In all phases of planning for high-alumina
ceramic-to-metal seals you can rely on Alite for the
“know-how” and “do-how” required to produce highest
quality for critical applications.

From design to finished part, every manufacturing step
— including formulating, firing, metalizing and
testing — is handled within our own plant and
carefully supervised to assure strict adherence to
specifications, utmost uniformity and reliability.

To simplify design problems and speed delivery,
Alite terminals, feed-throughs and cable end seals are
available in over 100 standard sizes.

|

Box 119 e Orrville, Ohio

88-H
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F><R a new symbol in electronics for your single source
of rf components, microwave test equipment and sub-systems
On September 22nd, Amphenol-Borg Electronics Corporation unified two of its
divisions ... RF PRODUCTS and FXR. The name of the new division is FXR.

<R

What does this mean to you?

It means that .in the future you can
expect components that meet not only
mechanical requirements but also the
exacting electronics specifications of the
systems and sub-systems in which they
are used. It means that the specialized
capabilities that have made AMPHENOL,
FXR, ipc and DK hallmarks of reliability
have been combined to give you inte-
grated design across the rf spectrum.
From hardware to microwave sub-sys-
tems, the new Fxr insures you of more
advanced, more authoritative design
and engineering.

CIRCLE 42 ON READER SERVICE CARD

{s this important to you?

We believe that it is.

The full implications of this change are
subtle and progressive. At FXR we're
building for tomorrow—but our custom-
ers can profit from it today. The same
representatives who served you when
we were two separate organizations will
continue to serve you.

If you have any questions about the
products and services we can now offer,
we invite you to write to us. Address
your inquiries to: Vice President—Mar-
keting, FxR, 33 East Franklin Street, Dan-
bury, Connecticut.

electronics



Now...a single source of supply for

DK* Coaxial Switches and FXR Waveguide Switches.

AMPHENOL* and ipc Coaxial Connectors

AMPHENOL Cable and Wire

THE RF PRODUCTS AND MICROWAVE DIVISION AMPHENOL-BORG ELECTRONICS CORPORATION

FXR Microwave Components

FXR Microwave Test Equipment

FXR High-Power Electronics and Microwave Sub-Systems

*Registered Trademark
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Examine with the naked eye and
handle several different brands
of wire and cable. They look and feel identical, don't they?
Their similarity with regard to quality, however, is just as
much an illusion as the art form above.

Though different brands may be made with similar
materials and equipment, one brand of wire and cable will
outlast, outperform all others. That brand is Hitemp.

Why? Because Hitemp has the greatest store of experi-
ence in the industry —two modern production facilities that

44 CIRCLE 44 ON READER SERVICE CARD
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are second to none —and more than one-fourth of its entire
work force devoted solely to inspection and quality control.

Hitemp products are for you, the wire and cable user
who requires quality and reliability that is fact, not illusion.

Hitemp is a Division of Simplex Wire & Cable Co.

HITEMP WIRES CO.

1200 SHAMES DRIVE, WESTBURY, NEW YORK
1532 S. CALIFORNIA AVE., MONROVIA, CALIF.

electronics



STRONG!

Tensile strength:
app. 1000 lbs. psi

Eaaee——————————
THIN!

Actual thickness:
This revolutionary new Wilson glove gives you all three of the 1008\ of arfinéh

things you want most in a disposable industrial glove for inspection

or small parts handling. It's thin . . . so sensitive you can feel your  —

beard through it, tell whether a dime is heads or tails, feel every

with the greatest fingertip sensitivity ever developed!

tiny dot in a book of Braille! It's strong . . . made of PVC with a DISPOSABLE!
tensile strength of approximately 1000 psi. It's inexpensive . . . 7c

a glove, l4c a pair, even less in quantity! You get superior fit Cost: only
without the “snap” or constriction of latex. Touch is never numbed. 7c a glove

Ask your Wil-Gard distributor for literature and samples.

SOLD ONLY THROUGH DISTRIBUTORS

N L= G W D
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THERE IS NO SUBSTITUTIE

Amplitude K]
Response °
Curve 1o

fnput Magnetic Modulator

Type No. IMM 487-4

Subminiature “MAG MOD" ® featuring high
e input signal sensitivity and high AC output
% impedance. Male or female mounting.

2

©° 2 2
=

Amplitude o
Response ¢
Curve ¢

fnput Magnetic Modulator
Type No. IMM 495-8
Subminiature “MAG MOD" ® featuring wide

F th |t iy 0 “':"’“‘;““, band width, multiple signal input circuits,

ulttma.e in — < extreme zero stability from —65°C to

e & . .:— -E 4-135°C, low null amplitude or noise level.
L' l-sl% (10 K Ohm  Mounting available male or female.

Input Magnetic Modulator

RELIABILITY Y
Amplitude 5| | | &
REPEATABILITY Relporss i Type No. IMM 504-5
) | l_ _Subminiature "M/_\G MOD" ® fea_turing low
SUPERIOR B P e, componasted Input,  extreme

Curve [57]
zero stability, repeatability and insignificant

P E RFO RMAN c E 1 2 g (5 K Ohm :{::iﬁrs\lgs Supplied with male or female

Input Magnetic Modulator
Type No. IMM 562-1

|MM 485.8 0w - t » Subminiature “MAG MOD" ® featuring 4 KC
}“ j carrier operation, wide frequency band width,
high output impedance and voltage range.
IMM 556-5 . y y Mounting male or female.
; d)

IMM 504-5

,i Ampltude :ig- ! Input Magnetic Modulator
g Borve 5 Type No. IMM 561-1

|

[ Subminiature “MAG MOD” ® featuring low

Zo » » s carrier energy level operation, very wide fre-
quency band width, wide output operating
range, minimum size and weight. Mounting
male or female. May be mounted directly on
printed circuit boards.

Amplitude :'g. A fnput Magnetic Modulator
espense et Type No. IMM 556-5

Curve
Subminiature "MAG MOD” ® featyring high
frequency carrier operation (35 KC), flat con-
IMM 487-4 i | struction for printed circuit mounting, low
IMM 561-1 output impedance and clean output funda-
mental frequency wave form. Mounting sup-
plied male or female.

Designed for Subminiature
Circuit Assemblies and Printed Circuit Card Configurations

1% repeatability throughout entire service life
Negligible hysteresis

Faster response time

Extreme stability over a wide temperature range
Infinite service life

Extremely lightweight — compact design

New miniature designs of these reliable *MAG MODS" ® make
them ideal for incorporation into transistorized printed circuit
assemblies. There is no sacrifice of dynamic response. They
offer the engineer/designer the solution to problems involved
in a wide range of data systems where analog circuit opera-
tions are encountered. To insure complete flexibility, the

. mechanical mounting on any “MAG MOD" may be modified
.5 to conform to your particular packaging requirements.

GENERAL MAGNETICS ¢« INC

e o 0 0 o o

electronics
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FOR RELIABILITY. ..

TYPE NUMBER IMM 4874

Excitation Carrier Yoltage ang Frequency 115V @ 400 cps

Winding No. 1 6200 ohms
Winding No. 2 7400 ohms
0 to +40 ua

Each Winding

3V RMS @ 400 cps
Phase Reversing

IMM 495-8

ISV @ 400 cps

Signal Winding No. 1 550 ohms

Control Signal Winding DC Resistance Signal Winding No. 2 600 ohms

0 to +100 ua
(Both Sig. Windings in Series)

0to 1 VRMS @ 400 cps
Phase Reversing

Input Control Signxl Range

Amplitude Modulated AC Output Range

Oitferential Gain RMS my
AC Out/.a Signal In

Hull Amplitude (Nolse Leve!) my RMS
Qutput Impedance
Externat Load (Suggested)

Mull Drift {In terms of Tnput
Signal) —65°C to 4-135°¢C

100 mv/us 15 mv/ua
25 mv AMS Maximum
Approx. 30 K ohms
Approx. 20 K chms

Less than 40.25 ua
Over Temp. Range

5 mv RMS Maximum
1600 ohms
Approx. 10 K ohms

“Less than +0.25 ua
Qver Temp. Range

Hysteresis (% of Input Contrel Signan 0.5% Maximum 0.5% Maximum
% Warmonic vistertion in Approx. 40%

Output AC Modulated Envelope  (3rd Harmonic) Approx. 25% (3rd Harmonic)
Qveralt Dimensions (in Inches) 1% x 146 1 % Yoexlxl
Type of Mounting 4-40 Studs or Inserts 4-40 Studs of Inserts
Weight in Qunces Approx. 1.25 Approx. 1

0.01 sec. for 1S K
Response Time (Band width cps)

20 cps for 10 K Sig. Source imp.
25 cps for 20 K Sig. Source Imp.

IMM 504-5 IMM 562-1 MM 561-1 IMM 556-5
115V @ 400 ¢ps 2.5VRMS @ AKC LOYRMS @ 10KC 610 10V AMS @ 38 KC
o0 v e T s000.nms
0 t0 +100 ua S N asar 010 +400 ua 010 +400 ua
010 1.5 v RMS @ 400 cps 0106V RMS 0ta3VYRMS @4KC  Qto 1.8V RMS @ 38 KC

Phase Reversing @ 4000 cps Phase Reversing Phase Reversing Phase Reversing

10 mv/us 200 mv/ua 10 mv/us

10 mv RMS Maximum
Approx. 40 K ohms
Approx. 100 K ohms

4.2 mv/xs
10 mv RMS Maximum
1000 ohms

Approx. 5 K ohms

+1 ua Mazimum
Over Temp. Range

0.5% Maximum

30 mv RMS Mazimum
Approx. 70 K ohms
Approx. 100 K ohms

20 mv RMS Maximum
900 ohms Each Output Wind.
1000 ohms Each Output Wind.

+2 x8 Over Temp.
Range

0.5% Maxzimum

+0.3 43 Maximum
Over Temp. Range

Approx. 0.5%

*1 ua
Over Jemp. Range
0.5% Maximum

Approx. 30% (3rd Harmonlc) Approx. 15% (3rd Harmonic) }’;,;‘J::y:olnolc*) Approx. 5% (3rd Harmonic)

1x1x1 1x11/16x % 1/16xtx % 716X 1% x 1Y,
4-40 Studs o Inserts 4-40 Studs or Inserts 2-56 Studs 4-40 Tapped Holes or Studs
Approx. 1.1 0.75 0.6 1

S eps for 1 K Sig. Source imp,

7D cps for 10 K Sig. Source tmp.
10 cps for 5 K Sig. Source Imp.

p. Corner Frequency 2 KC
(Time Constant Approx. 2 Milli-

Corner Frequency 200 ¢ps for
tor Sig. Source Imp.

600 ohm Signal Source imp.

Actual

November

Size

Sl;. Source Imp.
(12 cps Corner Frequency)

(Both Sig. Windings in Series)

20 ¢ps tor 10 K Sig. Source Imp,

Seconds) of Approx. 6 K ohms o 1000 ¢ps for 5 K Source

ries over a pre-determined range;
in this case, O to 1 VRMS 400 cy-
cles per second. The other signal

is a DC current which varies be-

tween 0 and *+400 na. The out
AC, and is always in phase or

the variable excitation or fixed

when the variable amplitude
DC signal is positive, and
180° out of phase when the
DC signal is negative. The
general schematic is illus-
trated in Fig. 1. The rela-
tionship between variable
alternating supply signal
voltage Eg, variable direct
current control signal E,
and the alternating load
voltage E; having a sinus-
oidal wave shape is denoted
by the equation—

E;, = Constant X Es X E..

put voltage is 400 cycles

180° out of phase with
reference, i.e., in phase

g
]
4=
> 2
&
z
&
=
&

Figure 1

/]

This expression, which defin
MAGNETIC MULTIPLYING M
fer response curve families as

o]

Magnetic Multiplying Modulator Model MCM 515-1

The MAGNETIC MULTIPLIER is a
miniaturized magnetic modulator
specifically designed to deliver an
analog output voltage which is the
continuous product of two vari-
able input voltages. One of these
is an excitation voltage which va-

es the fundamental principle of the four quadrant

DULATOR, can be clearly illustrated by linear trans-
shown at right, in Figure 2-A and Figure 2-B.

(1) Load voitage Ev as a function of aiter

X age Es with control DC signal voltag

(2) Load voltage EL as a ful

with alternating supply

nating supply signal volt-
e Ec as a parameter.
nction of control DC signal voltage Ec
voltage, Es as a parameter.

With linearity response curves held to within approximately 1 to 2% of theoretical

straight lines, the

product accuracy of the funda

2 to 5% of the theoretical product.

SPECIFICATIONS MODEL MCM 515-1

Variable Excitation Carrler
Voltage and Frequency

Control Signal Winding
OC Resistance

Input Control Signal Range

Amplitude Modulated
AC Output Range

Null Amplitude (Nolse Levei)
mv RMS at Max. AC Excitation

Output Impedance
Externa) Load (Suggested)

Null Orift (In terms of tnput
_Signal) ~657C to 4135°¢
Hysteresis (% of Input
__Control Signaly

% Harmonic Oistortion (n
. Output AC Madulated Envelope

Qverall Dimensions (In Inches)_

_Type of Mounting
Welght

Typical “Mag Mod” Circuit Applications —

Include algebraic addition, subtraction, multiplying,
controlling amplifier gain, mechanical chopper replace
mental frequency conversion, filtering and low signa

Consult General Magnetics for ma

raising to a power,
ment in DC to funda-
I level amplification.
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