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“SPECIAL”
CUSTOM BUILT

POWER TRANSFOR

& INDUCTORS

TO YOUR
SPECIFICATIONS

Exceptional quality and reliability is provided in all UTC
designs. Over 30 years of engineering knowledge and ex-
perience backed by complete environmental testing and
life testing facilities assure the highest standard in the
industry. Full analysis and evaluation of materials are
conducted in UTC's Material and Chemical Laboratories.
Rigid quality control measures coordinated with exhaustive
statistical findings and latest production procedures results
in the industry’s highest degree of reliability. Range cov-
ered in Power Transformers is from milliwatts to 100 KVA.
Some typical applications include: Current Limiting, Fila-
ment, Isolation, Plate, Transistor Inverter, Transistor Supply.

MILITARY AND COMMERCIAL TYPES FOR
EVERY PHASE OF THE ELECTRONICS ART
®
POWER TRANSFORMERS e AUDIO TRANS-
FORMERS e INDUCTORS e PULSE TRANS-
FORMERS e ELECTRIC WAVE FILTERS e
LUMPED CONSTANT DELAY LINES e HIGH
Q COILS ¢ MAGNETIC AMPLIFIERS e SAT-
URABLE REACTORS e REFERENCE UNITS

Write for catalog of over
1,300 UTC TOP QUALITY
STOCK ITEMS
IMMEDIATELY AVAILABLE
from your local distributor.

MIL-T-278 ultraminia-

ture Scott connected Molded Power Trans-
power transformer, former 3 Phase. Input
5/16 Dia. x 13/32” 200V, 380-420 cps.
H., 1/10 0z. Primary Electrostatic Shield, 8
28 V 400 — with taps output windings. 26
@ 50% & 86.6%. terminals. MIL-T-278,
and 200:1 capacity di- Two units provide 28 Grade 2 Class S. Max.
vider; 5 x 3% x 412", V two phase from Alt. 50K Ft. Size 6 x
9 tbs. | three phase source.  § 217 x 5%, 8 Ibs.

- e e . +_-—-—--+—————-

Low capacity current
limiting filament trans-
former. Primary 118
V. 60 cycles to 6.3
V.at 3 A, 8A. at short
circuit. 25 MMFD ca-
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Three phase high volt-
age power transform-
er. Primary jumper

hardware for easy con- High current filament

Commercial type mold- version from delta to transformer. Primary
ed power transformer. — wye inputs. Made to 140/156 V., 47/63

Primary 115/230 V., MIL-T-27B specifica- cycles to 1.8 v.-1070
5’0/420 cycles to 680 tions. Primary: 440 V A. Current limiting
VCT.-.015 A., 6.3 VCT.- 60 cycles delta or wye through separate pri-
12 A, 63 V.-.GIA.. 3 phase input. Sec- mary reactor, MIL-T-
Size: 212 x 3 x 2%", ondary: 2100 V line 278; 10 x 10 x 111",
weight: 1.6 Ibs. to line or 1215 V line 150 lbs.

to line @ 242 ma.

UNITED TRANSFORMER CO.

DIVISION OF TRW INC. « 150 VARICK STREET, NEW YORK, N. Y. 10013

Circle 900 on reader service card




New value-priced sweeper...

with a dc offset plug-in for your
Hewlett-Packard 3300A Function Generator

Here's a low cost ($210) plug-in, 3304A, for the Hewlett-
Packard 3300A Function Generator that provides internal
sweeping, up to +16 v of dc offset on all functions, plus saw-
tooth and offset square-wave outputs.

This is an instrument package you need to use on your
bench . . . it provides more flexibility than words can descrioe.
The new plug-in sweeps internally over a decade. The sweep
starts at the main frame frequency setting and is controlled at
tne top end by the “Sweep Width” control. Any function can be
offset with stability of +50 mv over 24 hours. The 3304A plug-
in sawtooth is independent of the 3300A main frame frequency
and can be used for driving external systems. The offset square
wave clamps the top or bottom of the waveform either to the
dc offset voltage or to ground potential.

@ The plug-in provides the offset with coarse and vernier con-
trol, a 15 v sawtooth (adjustable) and the square wave over
the same frequency range as the main frame. The main frame,
the 3300A itself, is the first plug-in function generator to offer
variable phase, phase-lock capability with accurate sine
square, triangular, output, amplitude controlled, 0.01 Hz to

100 kHz. It offers linear voltage programmability, single-cycle,
multi-cycle, free-run operation, external trigger capability. It
provides isolated dual output amplifiers, plus a sync pulse
output for oscilloscope or recorder.

All this for just $570, plus the cost of one of these plug-ins:
3301A Operational Plug-in, $20; 3302A Trigger/Phase-Lock
Plug-in, $190; 3304A Sweeper/Offset Plug-in, $210.

Ask for a demonstration. Have your Hewlett-Packard field
engineer turn it on and show you what this remarkably versa-
tile instrument can give you. Or write for a special chart show-
ing all the outputs available from this instrument and its
plug-ins: Hewlett-Packard, Palo Alto, California 94304, Tel.
(415) 326-7000; Europe: 54 Route des Acacias, Geneva.

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

PACKARD

An extra measure of quality

HEWLETT |

31369

SEE NEW HP INSTRUMENTS ATTEND MEASUREMENT SEMINARS WESCON—HOLLYWOOD PARK
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Get a record you

can clearly read —
even at 5 KC

.from the one system
supplied complete with your
choice of amplifier

Now you can have all the Sanborn advantages of
a DC—5KC optical oscillograph supplied as a
complete, integrated package ready to record —
plus clearer, higher resolution recordings made
possible by improvements in optical system design
and chart papers. Put one to 8 traces on the 8~
ultraviolet-sensitive chart of a standard 4508B
system — with p-p amplitudes up to 4” at DC—
5kHz, to 8” at DC—3kHz. Or record up to 25
channels of high frequency information with
a 4524B system. Save valuable time by recording
all frequencies up to 5 kc with a single set of gal-
vanometers driven by amplifiers incorporating
frequency boost and compensating circuits, thus
eliminating an ‘“inventory” of different galva-
nometers and the time required to install and align
a new set for each recording requirement. Make
signal connections quickly and conveniently to
front-panel or rear input connectors, and have
complete operational control with amplifier front
panel basic controls for each signal. Change system
sensitivity from 2.5 mv/inch to 625 mv/inch by
easily changing 8-channel amplifier modules
(choice of three). Load paper in daylight . . . select
any of 9 chart speeds by pushbutton or control
them remotely . . . see fully developed traces a few
seconds after recording . . . use system in mobile
console, rack mount or portable cases.

Ask your local Sanborn Division/ Hewlett-Packard
sales office for technical data and expert applica-
tion assistance. Offices in 47 U.S. and Canadian
cities, and major areas overseas. Hewlett-Packard
Company, Sanborn Division, Waltham, Massachu-
setts 02154.
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Specifications — 4500 Series Optical Oscillographs

Sensitivity 625 mv/1”, 50 mv/1”, or 2.5 mv/1”, depend-

ing on amplifier chosen.
Frequency Response DC to 5 KC (—3db) at 4” p-p

Common Mode Rejec. ratio at least 140 db at DC, max. c.m.

Performance voltage 500 v (with Medium Gzin Amplifier)
Linearity 1Y% % of tull scale (8 inches)
Gain Stability Better than 1%, 0° to 50°C, 103 to 127 (line)
volts
Noise 0.02” p-p, max.
Chart Speeds Nine, 0.25 to 100”/sec.
Prices Complete 8-channel system in cabinet, with

galvanometer driver amplitiers, $7400; with
medium gain amplifiers, $8980 (F.O.B. Wal-
tham, Mass.)

HEWLETT -
PACKARD hp, SANBORN
DIVISION

EE HP INSTRUMENTS AND MEASUREMENT SEMINARS
T WESCON—HOLLYWOOD PARK’’
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Technical Articles

I. Design

Training a machine to read

with nonlinear threshold logic

Typewriter-size pattern recognizer built of
integrated circuits can sort alphabetic
characters, classify wave forms and recognize
geometric shapes

D.P. Hattaway, E.D. Hietanen and R.W. Rothfusz,
Bendix Corp.

Designer's casebook
m Direct current regulator drives
fluorescent lamps
® Thermistor measures negative resistance
of tunnel diode
® Ferrite cylinder modulates microwave signals
8 Glass reed switch controls
operational amplifier
® Pulsed oscillator conserves power
8 Amplifier provides giant input resistance

Il. Applications

Helix antennas take turn for better (cover)

A unique antenna with contrawindings connected
to common feed points has large bandwidth

C.W. Gerst and R.A. Worden, Syracuse University
Research Corp.

P-i-n diode and FET's improve f-m reception
New f-m tuner has dynamic signal range exceed-
ing 120 decibels with minimum distortion and
maximum sensitivity

Fred L. Mergner, Fisher Radio Corp.

Night and day, Nimbus 2 transmits

cloud pictures

Infrared scanners have been added to
automatic picture transmission system so it
can report weather on the dark side

of the earth

J.C. Moody and Oscar Weinstein, NASA
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Readers Comment

Familiar techniques

To the Editor:

I have just seen the article “In-
tegrated circuits replace the elec-
tromechanical resolver” [Jan. 10, p.
90]. T was particularly interested
because I used exactly these
techniques—although long before
modern integrated circuits were
available—in high-speed analog
computations concerned with navi-
gational problems and in particular
in ground controlled interception
computation, while employed by
the Decca Radar Co.

In those days of vacuum tube
circuitry the advantages of the
method did not lie in savings of
weight or power consumption but
rather in its ability to provide an
answer to such a trigonometric
problem in a matter of a fraction of
a millisecond. At the same time it
allowed an electrical analog of an
aircraft flight path to be con-
structed and displayed on a
cathode-ray tube to overlay corre-
sponding radar information.

J.S. Johnston
Technical Director
Rosemount Engineering Co.
Sussex,
England

Why the capacitor?

To the Editor:

I was intrigued by the circuit
“Feedback choke reduces power
supply ripple” [June 27, p. 74].
What is the purpose of the 1.000-
microfarad 15-volt capacitor at-
tached to the right hand side of the
choke? I suspect the circuit would
work even better without it.

J.D. Easton
Department of Physics
School of Science and Engineering
University of California
La Jolla, Calif.

» The author replies:

The function of the filter network
at the base of Q. is to provide a low
ripple reference for the Darlington.
I assume that the question concern-
ing the purpose of the 1,000-f, 50-v
capacitor is based upon the corre-
sponding deterioration of response
time. The regulation is stated as

Electronics | August 22, 1966



125 C FOIL-TYPE
TUBULAR
TANTALEX® CAPACITORS

Did You Know
Sprague Makes 51 Types

) —

Type 120D polarized plain-foil
Type 121D non-polarized plain-foil
Type 122D polarized etched-foil
Type 123D non-polarized etched-foil

of Foil and Wet
Tantalum Capacitors?

ASK FOR BULLETIN 3602C

Circle 337 on reader service card

FOIL-TYPE
RECTANGULAR
TANTALEX® CAPACITORS

FOIL-TYPE TANTALUM 85 C FOIL-TYPE
CAPACITORS TO MIL-C-3965C TUBULAR

CL20,CL21 tubular 125 polarized etched-foil TANTALEX® CAPACITORS
CL22, CL23 tubular 125C non-polar etched-foil

CL24, CL25 tubular 85C polarized etched-foil s ;;m

CL26, CL27 tubular 85C non-polar etched-foil

CL30, CL31 tubular 125C polarized plain-foil ) -
€L32, CL33 tubular 125C non-polar plain-foil Type 110D polarized plain-foil
CL34, CL35 tubular 85C polarized plain-foil Type 111D non-polarized plain-foil
CL36, CL37 tubular 85C non-polar plain-foil Type 112D polarized etched-foil
CLS51 rectangular 85C polarized plain-foil
CL52 rectangular 85C non-polar plain-foil
CL53 rectangular 85C polarized etched-foil
CL54 rectangular 85C non-polar etched-foil ASK FOR BULLETIN 3601C

Type 300D polarized
plain-foil

Type 301D non-polar-
ized plain-foil

Type 302D polarized
etched-foil

Ty?;egOStfghl%n_igﬁlar- Type 113D non-polarized etched-foil

ASK FOR BULLETIN 3650

Circle 338 on reader service card Circle 339 on reader service card Circle 340 on reader service card

SINTERED-ANODE
TUBULAR
TANTALEX® CAPACITORS

SINTERED-ANODE
CUP STYLE
TANTALEX® CAPACITORS

Type 131D 85 C industrial-type
Type 132D 85 C vibration-proof
Type 133D 125 C vibration-proof

SINTERED-ANODE
CYLINDRICAL
TANTALEX® CAPACITORS

f-imnsui - "f

Type 140D
up to 175 C oper-
ation, %" diam.

Type 141D
up to 175 C oper-
ation, 1%” diam,

Type 109D elastomer seal 85C
Type 130D elastomer seal 125 C
Type 137D hermetic seal 125C

ASK FOR BULLETINS 3700F, 37018B, 3703 ASK FOR BULLETINS 37108, 3711 ASK FOR BULLETIN 3800

Circle 341 on reader service card Circle 342 on reader service card Circle 343 on reader service card

e

For comprehensive engineering bulle-
tins on the capacitor types in which
you are interested, write to:

Technical Literature Service

Sprague Electric Company

35 Marshall Street

North Adams, Mass. 01248

SINTERED-ANODE
RECTANGULAR
TANTALEX® CAPACITORS

SINTERED-ANODE TANTALUM
CAPACITORS TO MIL-C-3965C

CL14 cylindrical, %” diam.
CL16 cylindrical, %" diam., threaded neck

-
L .
- i ey Dokl CL17 cylindrical, 1%” diam.

N terminal grounded

CL18 cylindrical, 144" diam., threaded neck
CL44 cup style, uninsulated

CL45 cup style, insulated

CL55 rectangular, both terminals insulated
CL64 tubular, uninsulated

CL65 tubular, insulated

grRAGUE

48C-51K8 R1

SPRAGUE

Type 202D both
terminals insulated

ASK FOR BULLETIN 3705A

THE MARK OF RELIABILITY

on reader service carg Circle 345 on reader service card Sorague’ and ‘(D" are registered trademarks of the Soragus Electric Co.
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1%-Bandwidth Wave Analyzer

A constant-percentage analyzer for fast measurements of
complex signals from 20 Hz to 20 kHz . . . lets you measure
components differing in level by as much as 80 dB. 100-k$2
input impedance (over 500 M2 with accessory preamp).
Eight voltage ranges from 100 ,V to 300 V, full scale
(10 .V full scale with preamp). Built-in amplitude cali-
brator. Can be line or battery operated. Qutput is available
for automatic spectrum recording with the GR 1521 Graphic
Level Recorder. Type 1568-A Wave Analyzer, $1350.

New Data Recorder

for Acoustical Measurements

A combination sound-level meter and recorder that lets
you “leave your lab at home.” With it you can make cali-
brated recordings for analysis at leisure and for future
comparisons. Two channels: one with all standard sound-
level-meter circuits plus constant-current and NAB
equalization; the other with constant-current equaliza-
tion for narration, test signals, or binaural recordings.
10-4V to 1-V input-level range . . . two tape speeds, 7%
and 15 in/s. Response, flat within = 3 dB from 15 to
16,000 Hz (7% in/s, constant-current equalization) . . .
excellent signal-to-noise-ratio . . . high input impedance

. monitoring meter and overload indicator after em-
phasis circuits ensure recordings below tape saturation
levels .. . Type 1525-A Data Recorder, $1995.

Also on Display:

10039

'6" 901

"eWAutomatic Go, No-Go Capacitor Testing

The newest addition to the GR line of automatic test equip-
ment, the 1781-A Digital Limit Comparator, compares
measurements made by the GR 1680-A Automatic Capa-
citance Bridge against preset limits. The Comparator can
be preset to five-figure resolution for both high- and low-
capacitance limits, as well as for high dissipation factor
and/or conductance. Comparison is fast (2.5 ms) and
entirely automatic. Readout is by Go, No-Go lights which
also indicate reason for rejection. Qutputs are provided
to control sorting devices and to drive recorders. Com-
panion Type 1680-A Automatic Capacitance Bridge
Assembly provides automatic measurement of C from 0.01
pF to 1000 uF in less than Y second.

1-pF to 1-F
Electrolytic
Capacitance
Bridge

Two-, three-, four, or five-terminal measurements . . .
Measures D from 0 to 10 . . . Has Qrthonull® balancing
mechanism to eliminate sliding balances on lossy capaci-
tors .. Basic accuracy, =1% for C and =2% for D . . .
Complete with self-contained 120-Hz generator, detector,
and 0-600 V dc polarizing supply . . . Measures leakage
currents as small as 0.5 4A. Type 1617-A, $1195.

New

Precision, Low-Temperature-Coefficient,

Wire-Wound Standard Resistors

0.01% accuracy; stability, =20 ppm per year .. . all
units are heat cycled to reduce winding strains and sealed
in oil-filled cases to ensure long-term stability . . . two
terminal styles: wire leads (Type 1441) and jack-top
binding posts (Type 1440) . . . available in 1-, 10-, and 100-
ohms, 1-, 10-, and 100-kilohms, and 1-megohm. Prices
range from §$18 to $22.

10-Hz to 100-kHz
Low-Distortion
Oscillator

A sine/square-wave oscillator whose distortion is less
than 0.05% for sine waves from 200 Hz to 10 kHz (open
circuit, or 600-Q load), increases to less than 0.25% at
10 Hz,and 100 kHz . . . Frequency characteristic is flat
within =2% ... 5-V, open-circuit output . . . 60-dB step
attenuator . . . Hum is less than 0.001% of full output
(100 dB). Square-wave rise time is less than 100 ns;
symmetry is better than =2% over entire range . . .
Synchronization provided for locking to external signals or
for synchronizing other equipment. Type 1309-A, $325.

..
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A General-Purpose
100-MHz Pulse Generator for Under $1000

Repetition rates from 1 to 100 MHz . . . Durations from 4 to
99 ns in 1-ns steps . . . Rise and fall times less than 2 ns
... Period, duration, and delay jitter less than 0.1 ns . ..
4-volt output into 50 ohms . . . adjustable time delay . . .
Synchronizes readily with external clock signals. Type
1394-A, $995.

Also on display: the 1394-P1 Pulse Offset Control . . .
Allows clamping of output-pulse base line to any desired
level over a = 2-V range. Price, Type 1394-P1, $255.

70-MHz Solid-State Synthesizer

Output adjustable up to 2 volts at accurately known, stable,
sine-wave frequencies. 7-digit readout plus continuous
frequency control. Frequency-coherent signals are synthe-
sized from internal quartz-crystal oscillator. Plug-in
modules give you choice of resolution: 10 Hz, 100 Hz, 1 kHz,
10 kHz, and 100 kHz, or to better than 0.1 Hz with a con-
tinuously adjustable decade. Optional continuous tuning
through any decade range up to 1 MHz. Internal calibrated
sweep . . . Programmable.

This is the fourth of a series of GR synthesizers — other
models cover ranges to 100 kHz, 1 MHz, and 12 MHz.
Prices range from $3640 for a Type 1161-A3 100-Hz-per-
step, 100-kHz Coherent Decade Frequency Synthesizer to
$7065 for a Type 1164-A7C 70-MHz model with 0.1-Hz
resofution.

®A modular pulse generator that lets you produce any puise shape you want. @ A high-performance, low-cost pulse generator.
®A pulse generator with less than 5-ns rise and fall times. @A linear pulse amplifier with 1.2-ampere output. e R-L-C standards,
decades, and components. ®GR874 and GR900 Coaxial Connectors and Elements for use at frequencies from dc to 8.5 GHz,
as well as for fast-rise-time, fast-pulse applications that require really low reflection and negligible pulse distortion.

See them all at WESCON, Booths 348-3517,

BOSTON « NEW YORK o CHICAGO « PHILADELPHIA « WASHINGTON, D.C.
SYRACUSE « DALLAS « SAN FRANCISCO « LOS ANGELES « ORLANDO

CLEVELAND « TORDNTO « MONTREAL
BOURNE END, ENGLAND

Circle 6 on reader service card
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Reader Redick's improvement of author Quatse's circuit
eliminates the 1,000 uf capacitor on the output.

only 1% (not uncommonly good
for a regulated supply). An im-
provement in regulation could be
gained by elimination of the capac-
itor, but only at the expense of in-
creased ripple. For this circuit,
1,000 uf is about optimum. If better
regulation is preferred to lower
ripple, the capacitor should be en-
tirely eliminated rather than re-
placed by one of lower value,
Jesse T. Quatse
Engincering Research and
Development
Carnegie Institute of Technology
Pittsburgh, Pa.

Ripple filter

To the Editor:

No doubt some of your readers
are wondering why there is a 1,000
microfarad capacitor on the output
of Jesse T. Quatse’s regulated
power supply [June 27, p. 74]. This
is to filter out the ripple.

To fully understand the necessity
for this, three things must bec real-
ized. First, advantage is taken of
the filtering capabilities of a 1,000
uf. condenser by placing it on the

- ——— = - ——— —— e o -

base of Q.. This prevents any a-c
feedBack component from rcaching
the base of the pass transistor Qs.
thereby insuring that no regulating
action can take place for a-c com-
ponents appearing on the output.
Second, ripple transmission to the
output is further enhanced by op-
erating transistors Q» and Q. back-
wards. In this mode their perform-
ance is reasonably marginal and,
being characterized by very low
gain, practically eliminates any
emitter follower action that might
otherwise lower the effective out-
put impedance of the supply. And
third, there really is no feedback,
particularly a-c feedback, through
the feedback choke, as one might
imagine.

My schematic [above] suggests
a couple of modifications that elim-
inate the need for a 1.000 nf on the
output; its only claim to novelty
being, probably, the somewhat un-
necessary inclusion of feedback
choke L;.

Robert P. Redick
Leander McCormick Observatory
University of Virginia
Charlottesville, Va.
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Picking
the right
miniature
connector
is a small problem

It’s not hard to locate a miniature con-
nector small enough to meet tight
space specs. Lots of people make them.

There is a small problem, though, in
finding the quality you need at the
price you'd like to pay.

That's why business is booming at
Transitron’s Precision Connector Divi-
sion. We design and produce miniature
and subminiature connectors to exceed
— not merely meet specifications. They
are built to outlast the equipment you
mount them on. Precision fabrication,
knowledgeable design, the finest ma-
terials provide a combination that can’t
be surpassed by any manufacturer. Yet
in quantity they cost no more than units
that will barely squeeze by incoming
inspection.

Send today tor our new condensed catalog
covering a complete line of meniature and sub-
miniature connectors, as well as printed circuit
connectors and many other types. And 1t you
need a custom connector design, we're your
source Just give us the facts.

PICID
Precision Connector Division

Trangitron

electronic corporation
Wakefield, Massachusetts

N
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20
STANDARD
MODELS. ..

RHG MICROWAVE
FM RECEIVERS

FEATURING
® Bandwidths to 60 MHz e Solid State
Reliability e Coverage L, S, C, or X
Band e Baseband 2 Hz to 10 MHz e
Diversity Reception e RFI Tested to
MIL-1-6181D

FOR APPLICATION IN

® High Resolution FM TV

® Microwave Relay Links

e FM Video Data Links
Only RHG can provide 20 off-the-shelf FM
Receivers backed by an additional 33
CUSTOM DESIGNS whichthave been pro-
duced. The solution to your problem may be
on file in our library now.

For specials, test our ONE-DAY-QUOTE Ser-
vice. For standards, see complete listing in
EEM Section 3400.

| =3 (=

RHG ELECTRONICS LABORATORY, INC.

People

The new director of the National
Bureau of Standards’ Institute for
Applied Technology is a man with
a mission. John
P. Eberhard, 39,
has set as his
goal the kind of
project planning
pioneered by
Defense Secre-
tary Robert S.
McNamara: he
wants to see all
rescarch activity directed toward a
concrete and practical objective.

Traditionally an umbrella for
scientists doing a variety of basic
research, the bureau was reorgan-
ized two and a half vears ago into
three institutes for tighter manage-
ment control. Of these, Eberhard’s
825-man institute is the one with
the most direct contact with in-
dustry.

Evaluation. Laboratory facilities
for the applied technology group
should be available when the insti-
tute completes its move out of anti-
quated offices in Washington and
into new ones in suburban Gaith-
ersburg, Md. A division within the
institute known as the technical
analysis division is responsible for
evaluating the relationship between
benefits and costs of the research
planned by the institute. It has
already grown from a staff of two
to 60.

The institute’s Clearinghouse for
Federal Scientific and Technical
Information (the old Office of Tech-
nical Services) at Springfield, Va.,
distributes 6,000 pieces of techni-
cal literature a day to schools, in-
dustry and to other Government
agencies. The Center for Computer
Sciences and Technology has the
job of setting standards for the
Federal Government—the com-
puter industry’s bhiggest customer.
The Government accounts for 30%
of the total computer market and
to handle the additional workload,
Eberhard expects this staff to in-
crease from the present 165 to 300
or 400.

Eberhard is one of the young

men brought in at the time of the
bureau’s reorganization; at that
time he was named deputy director.
In his new post, he succeeds 36-

} * 94 Milbar Bivd, Farmingdale, L.I, N.Y. 11735 =« (516) 694-3100
| |
{

MICROWAVE FM and AM RECEIVERS = MICROWAVE MIXER PREAMPS
t;I:INEAR and LOG IF AMPLIFIERS = RF and OCTAVE AMPLIFIERS
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Just check over these prices:

m JKFIipFlOp. . e (100 to 999) $2.80
= Dual 4-input Nand Gate. . ................ $1.65
= Dual 4-input Buffer. . .......... ..o $1.95
= Dual 4-input Expander. . ................. $1.40
» Dual 4-input Line Driver. ................. $1.95
= Triple 3-input Nand Gate. . ............... $1.65
= Quad 2-input Nand Gate. . . .............. $1.65
= Hex 1-input Nand Gate. . ................ $1.65

They're the lowest on the market today, because
our E-line Series DTL is packaged in our low-cost
Taiwan production facility.

The other surprising feature about our dual inline
packages is the specially-designed ceramic base—
an excellent heat dissipator. It enables us to guar-
antee the same levels of fan-out and noise immunity

The

dual inline
packaging
on our new
E-line 930
Series DTL
is almost as
surprising
as the
price tag.

over 0 to 75 C that are available in hermetically-
sealed packages. Special packaging features in-
clude standard 100 mil center-to-center spacing
between round kovar leads, and standard 300 mil
spacing between lead ranks. Our E-line packages
are easy to handle, automatically insertable, and
designed for stand-off. They are also immune to
chemical solvents used in cleaning the p. ¢. board.

And one last surprise, they’'re available now.
IMMEDIATE DELIVERY.

Call for the name of your nearest distributor. Philco Micro-
electronics Division Sales Offices: 2920 San Ysidro Way, Santa
Clara, California (408-245-2966) / 999 North Sepulveda, E! Se-
gundo, California (213-772-6226) / 594 Marrett Road, Lexington,
Mass. (617-862-6000) / Benson Manor, Suite 114B, Washington
Lane, Jenkintown, Pa. (215-885-0430) / 314 South Missouri Ave.,
Suite 212, Clearwater, Florida (813-446-0124) / 815 Connecticut
Avenue, N. W., Washington, D. C. (202-965-0903).

Microelectronics Division | PHILCO.

SANTA CLARA, CALIF. » LANSDALE, PA - SPRING CITY PA

Electronics | August 22, 1966
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New from Sprague!

ISOLAYER
DIFFERENTIAL
AMPLIFIERS

WITH
DIELECTRIC
ISOLATION

T T————

Vet voltage differential down to 3mV ﬂ_l

¢ ail,
| i Tight beta matching-Low capacitance
i1 ;
" 05 con UD-2118 uUD-2119 UD-2120 UD-2121
BVceo 50V 50V 30V 30V
@10uA 80 80 40 40
)3 150 150 100 100
IVss,-—VBs,| 3mv Smv 3mV SmV
8| Vae, = Ve, | 5 uv/°C 10 wV/°C 5 uV/°C 10 uv/°C
| Co 2pF 2pF 2pF 2pF

Sprague Electric also makes a broad line of standard differential
amplifiers, pairs, quads, and Darlington amplifiers

*trodemork For complete information, write to Technical Literature Service,

Sprague Electric Co., 35 Marshall St., North Adams, Mass. 01247

SPRAGUE COMPONENTS

®
IRANSISTORS PACKAGEC COMPONENT ASSEMBLIES
CAPACITORS FUNCTIONAL DIGITAL CIRCUITS

RESISTORS
INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS

MAGNETIC COMPONENTS
PULSE TRANSFORMERS
CERAMIC-BASE PRINTED NETWORKS

THE MARK OF RELIABILITY

INTERFERENCE FILTERS
455.6124R1

. M NETW
AU RO TUEEETRCE RS “Sprague’ and @ are registered trademarks of the Sprague Electnc Co.
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People

year-old Donald A. Schon, who
moved on to the nonprofit Organ-
ization for Social and Technical
Innovation in Cambridge, Mass.

Small electronics companies,
formed by groups of executives
who left larger companies, dot the
West Coast. As
the new com-
panies grow,
their own ex-
ecutives see op-
portunity beck-
oning and, in
turn, depart to
set up new com-
panies. An ex-
ample of this kind of prolifera-
tion could be Spectra-Physics, Inc.,
whose five founders left Varian As-
sociates in 1961. Spectra-Physics
thrived; it now employs about 200
people and expects $4 million in
sales this fiscal year. But three of
its executives, joined by three
others from still two more elec-
tronics companies, have departed
to set up Coherent Radiation, Inc.
They will, like Spectra-Physics
make lasers. Unlike Spectra-Phy-
sics, they will make carbon-dioxide
lasers.

The exodus from Spectra-Physics
was led by marketing manager
Eugene L. Watson. Watson, 38,
says that he and his colleagues—
James L. Hobart and Wayne S.
Mefferd of Spectra-Physics, Robert
J. Rorden and John Cullen of Var-
ian, and Steven M. Jarrett of TRG,
Inc., had been thinking of setting
up their own company for some
time. It was, he says, the emer-
gence of the CO. laser that deter-
mined them to go ahead.

“This laser may be the break-
through that will make laser weld
ing really competitive with electron
beam techniques,” Watson says. “It
can produce the highest average
power of any radiant source that
can be focused on a small spot;
1,000 watts, continuous wave, has
already been achieved in the lab-
oratory. It can vaporize any known
material.”

The company expects to intro-
duce its first laser, priced at “un-
der $10,000,” in the fall.
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Power tube calculator,

applications data—
all free from MACHLETT

WD

T Tackiril Labaraiars, loe Proer Tobe (@rainier

R BATHODE PRESS it

: = ot General
- SCHIED
é é APRUCHTION Nz
=~ Wi
J " .‘.é. Yariable Yacoum
| . L, < Capacitors
{]
| ‘ ;
Y YOL 72 -0, 4 1885 e F g f
‘ SENE IIJ// M”"Wes

Use these aids—from Machlett—to make
better tube selections, determine
optimum cost-performance ratios and

to cut operating costs.

« Power Tube Calculator provides a
simplified method of calculating operat-
ing parameters of high power tubes.

* Applications bulletins provide valuable
performance and operating data on high
power triodes and tetrodes, UHF
planar triodes, pulse modulator tubes,
variable vacuum capacitors and others.

* Cathode Press, the Machlett technical
journal, covers latest developments in
power tubes and new installations.

For calculator, bulletins and free

subscription to Cathode Press, send

reader service card. Or write:

The Machlett Laboratories, Inc.

Springdale (Stamford), Conn. 06879

THE MACHLETT LABORATORIES, INC.
@ A SUBSIDIARY OF RAYTHEON COMPANY

Electronics | August 22, 1966 Circle 11 on reader service card 11



Everything you could ask for
in production wiring...
TERMI-POINT* wiring devices

For dense point-to-point wiring applications
TERMI-POINT tooling and products offer you an
automatic, solderless, wrapless, weldless tech-
nique for wiring computer panels as well as in-
dustrial control and communications equipment.

This technique consists of a fine grain phosphor
bronze clip which secures the wire firmly to a
post, utilizing the spring ‘““memory’’ of the metal
clip. Wires can be bulk or pre-cut, salid or
stranded—even enameled or tinsel! Best of all,
the gas-tight, reliable connections may be serv-
iced without electrically disturbing other con-
nections on the same post using only light-
weight hand tools! And the entire wire lead
need not be replaced, just the clip, saving half
the servicing time.

For automated production, you merely program
the TERMI-POINT automatic wiring machine to
suit your requirements. This remarkable machine
routes wires in the pre-set programmed pattern
and cuts, sirips, and terminates both ends of the
lead in seconds. Programs are punched on eco-
namical 8-column paper tape. In addition, sev-
eral types of manual TERMI-POINT tools are
available for servicing, testing or limited produc-
tion. A variety of TERMI-POINT clips and post
sizes are offered, including .022” x .036" posts
which provide grid densities of .100”. In fact,
TERMI-POINT products are under development
which would reduce this grid size even more.

The complete line of TERMI-POINT products
includes printed circuit connectors, transition

[Electronics | August 22, 1966




blocks, bus bars, cable connectors, junction
blocks, relay blocks, and other devices. Further-
more, large-scale wiring of these products may
be accomplished by mounting them on a panel
and programming the TERMI-POINT machine for
high-speed automatic wiring.

Besides the speed, density, and versatility of this
wiring method, it offers an unusual degree of re-
liability. The reason for this is AMP’s special
post presents relatively large contact surfaces
which are wiped clean by the wire held by the
TERMI-POINT clip as the post is terminated.
The resulting connection is highly resistant to
the effects of corrosion, vibration, and temper-
ature extremes. It is held with a high retention
force which exceeds the yield strength of the
wire itself, yet the post plating remains undam-
aged and the wire may be used again.

No other wiring method offers this combination
of advantages!

With TERMI-POINT clips and tools, your wiring
facilities will never become outdated, because
unlike other automated methods, there is no

Electronics | August 22, 1966

inherent limitation in density with TERMI-POINT
wiring devices. In addition, AMP accepts total
responsibility for the performance of the
TERMI-POINT products, the technique and your
completed terminations. You can save consider-
able time and capital investment by allowing
us to wire your panels or circuit boards to
your specifications.

If you plan to enlarge or improve your present wir-
ing facilities, we suggest a comparative study of
this new technique at your earliest convenience.
Write or call today for a demonstration; or ask for
information about the TERMI-POINT products
which interest you most. Find out how this versa-
tile new method can boost your future production!

®Tradwrmie o8 AMP INCORPORATED

AMP

INCORPORATED
Harrisburg, Pennsylvania
A-WP¥ pradumts #id veediring Msisteect #% Svdilibe Mireugh subsidiery cempanies in?

Australin « Canada « Enflied o Framut « Meiland o 1talf o Jupst © Mablon o Spaim o Wast G many
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Vu LTRA \

14

kCARBON ‘@

CORPORATION

The shape of
tomorrow,

today

For more than 20 years, Ultra
Carbon consistently has pro-
vided industry with advanced
graphite technology. “F"
purity graphite for the AEC

. . semiconductor crystal
crucibles, boats, headers and
fixtures made from Ultra
purity graphite—these are
typical of our past contri-
butions to the electronic
industries.

ULTRA/GRAPHITE photo
‘masks, for processing thin
film deposition circuits, are
precisely machined. Write for
information to Ultra Carbon
Corporation, Box 747, Bay
City, Mich. 48709.
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Meetings

Electronics Materials Technical
Conference, Metaliurgical Society of the
American Institute of Mining,
Metallurgical and Petroleum Engineers;
Sheraton Boston Hotel, Boston,

Aug. 29-31.

International Conference on
Instrumentation in Aerospace
Simulation Facilities, Aerospace and
Electronic Systems Group; Stanford
University, Stanford, Calif., Aug. 29-31.

National Conference of the Association
for Computing Machinery, Association
for Computing Machinery; Washington
Hilton Hotel, Washington, D.C.,

Aug. 29-31.

Ocean Electronics Symposium, 1EEE;
flikai Hotel Convention Hall, Honolulu,
Hawaii, Aug. 29-31.

Technical Conference on Preparation
and Properties of Electronic Materials
for the Control of Radiative Processes
Metallurgical Society and the Boston
Section, American Institute of Mining,
Metallurgical and Petroleum Engineers,
Inc.; Sheraton-Boston Hotel, Boston,
Mass., Aug. 29-31.

Swiss Electronics Television, Radio and
Phonograph Exhibition; Exhibition
Grounds of the Zuspa, Zurich,

Aug. 31-Sept. 5.

General Assembly of the International
Scientific Radio Union; Munich,
Sept. 1-15.

National Radio and Television and
International Electric Components
Exhibition; Milan, Sept. 3-11.

International Conference on Semi-
conductor Physics; Tokyo, Sept. 5-9.

International Congress of Biophysics,
International Organization for Pure and
Applied Biophysics; Vienna, Austria,
Sept. 5:9.

International Nuclear !ndustries Fair
and Technical Meetings, Swiss
Industries Fair; Basel, Switzerland,
Sept. 8-14.

High Energy Physics Instrumentation
Conference, Linear Accelerator Center
of Stanford University, Stanford, Calif.,
Sept. 9-10.

International Conference on Microwave
and Optical Generation, Institute of
Electrical Engineers and the institute
of Electronic and Radio Engineers,
Cambridge, England, Sept. 12-16.

Symposium on Power Semiconductor
Technology, University of Missouri,
Columbia, Mo., Sept. 15-16.

Joint Engineering Management
Conference, American Institute of

Industrial Engineers, American Society
of Mechanica! Engineers, American
Society of Civil Engineers, IEEE; Statler
Hilton, Washington, Sept. 26-27.

Inter-society Energy Conversion
Engineering Conference, American
Institute of Aeronautics and
Astronautics, Society of Automotive
Engineers, American Institute of
Chemical Engineers, IEEE, American
Nuclear Society, American Society of
Mechanical Engineers and the Solar
Energy Society; International Hotel,
Los Angeles, Sept. 26-28.

Reinforced Plastics Conference, Society
of Plastics Engineers;
Sheraton-Cleveland Hotel, Cleveland,
Sept. 29-30.

Conference on Electrical Insulation,
National Academy of Sciences, National
Research Council; Pocono Manor Inn,
Pocono Manor, Pa., Oct. 1-3

Aerospace and Electronic Systems
Convention, IEEE; Washington,
Oct. 3-5%

Industry and General Applications
Group Meeting, IEEE; Conrad Hilton
Hotel, Chicago, Oct. 3-6.

National Electronics Conference, IEEE,
Illinois Institute of Technology,
University of lllinois; McCormick Place,
Chicago, Oct. 3-5.

International Exhibition on Modern
Electronics, Yugoslav Committee for
Electronics, Telecommunications,
Automation and Nucleonics; to be held
at the Ljubljana Fair, Yugoslavia,

Oct. 4-9.

Allerton Conference on Circuit and
System Theory, IEEE, University of
Illlinois; Conference Center of
University of lllinois, Monticello, i,
Oct. 5-7.

Call for papers

International Solid State Circuits Con-
ference, sponsored by IEEE and Uni-
versity of Pennsylvania at the Shera-
ton Hotel, Philadelphia, Feb. 15-17.
Oct. 17 is deadline for submitting
papers to Virgil I. Johannes, Room
3E-323, Bell Telephone Laboratories,
Holmdel, N. J.

Spring Joint Computer Conference,
the American Federation of Informa-
tion Processing Societies; Atlantic
City, N. J., April 18-20. Nov. 1 is
deadline for submitting papers to
M.P. Chinitz, 326 Township Line
Road, Norristown, Pa. 19403.

* Meeting preview on page 16
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NEW MICROTRANSFORMERS AND MICRO-INDUCTORS
MIL-Spec Reliability, Laminated-Core Efficiency in a %-inch Cube!

Now — microtransformers ard m cro-inductors created espe-
cially for tight, hi-rel military / aerospace environments. The new
Bourns Models 4210 and 4220 exceed the environmsantal
requirements of MIL-T-27B ard the transformer-reliability speci-
fications of MIL-T-39013!

in performance, too, these models hit new highs They zr2 the
only units to give you the efficiercy of laminated-core construc-
tion. At 1000 cps the insertion ‘oss is less thar 3db. Ir high-
frequency operation, the modeal 4220 is dramaticzlly super ar to
the smallest solid-core units available. In squars-wave opsara-
tion, droop is as low as 5%, overshoot as low as 10% and rise
time as little as 100 nanoseconds In every performance cate-
gory, Models 4210 and 4220 give you the industry's highest
ratio of performance to size.

Like Bourns potentiometers, the 4210 and 4220 are sukjected
to the intensive testing of the exc usive Bourns Re iability Assur-
ance Program. The big ‘B on the cover means there's a full
measure of reliability in the package.

We specialize in winding custom microtransformers and micro-

Precision-assembled lam-
inated core. Cement is
applied across edges of
laminations and cured
while core is in assembly
press. ~

High-temperature plastic
bobbin for outstanding
dimensional stability
under temperature
extremes.

Printed circuit pins of gold-
plated nickel (MIL-STD-
1276 type N), molded

securely into header. \

inductors to meet your exact requirements, and we substantiate
perfcrmance in our qualified test laboratory.
Write today for complete technical data!

Stancard Specifications, Model 4210 and 4220

Size: .25 x .25" x .25

Maximum operating temp.: +130°C

Frequency response: —2db, 409 cps to 250 ]
kcps (Model 4210)

Power rating: 1 watt at 10KC (Model 4210)

Insertion loss: 3db max. (Model 4210)

Primary impedance range:
10C¢? to 200K 2

Secondary impedance range:
3.2 to 10K

Turne ratios: to 15:1 (Model 4210)

nductance range: .08 to 66 Hy (Model 4220)

MIL-Specs: designed to exceed MIL-T-27B
and MIL-T-39013

Units shown actual size

1

Bourns Model 4210
Microtransformer

q

Bourns Model 4220
Micro-inductor

(Model 4210)

Standarc Models available from stock!

Double encapsulation.
Assembly is first buffer-
coated with compound
which remains viscous at
high temperatures and
protects wires from me-
chanical stress during
temperature change. After
buffer coating is cured,
cover is mounted and cav-
ity is filled.
Y=

Superior coils—the result
of 20 years of precision
wire-winding experience.
Coils are produced on
Bourns’ own winding
machines.

TRIMPOT DIVISION

BOURNS INC

1200 COLUMBIA AVE RIVERSIDE CALIF

PHONE 684 1700 - TWX: 714- 682 9582
CABLE BOURNSINC

TRIMPOT® AND PRECISION POTENTICMETERS — RELAYS — MICROCOMPONENTS: TRANSFORMERS. INDUCTORS. RESISTORS AND CAPACITORS



...P3381, G0 Garlridge!

(for tangle-free tape recording)
PUTTING THE TAPE IN A CARTRIDGE untangles more prcblems than you

might suspect. For example, the tape recorder/reproducer doesn’t 1eed reel motors
or brakes, therefore the tension arms, tape guides and springs alsc are gone. Elimi-
nate half the recorder’s moving parts and you have eliminated half the maintenance
woes. Since there are no reels to wind or unwind, tape tension iz held to several
ounces instead of pounds, resulting in extended tape life (over 35,000 passes) and
longer wearing magnetic heads which require less frequent cleaning

TAKE THE D/C-1, here’s a complete instrumentation, 4-channel, V4-inch tape re-
corder with FM and DIRECT electronics, that uses NAB cartridges. The cartridges
can store tape loops from 12 inches to 1700 feet in length. Four speeds (1%, 3%,
7Y% and 15 ips) plus Fast Forward lets you record and reproduce short loops for
analysis work, or, with full loops, continuously monitor transdscers to capture
random events.

PERFORMANCE with the D/C-1 is generally superior to equivalent reel-to-reef
instruments. The capstan drive circuitry is servo controlled to batter than 0.1%.
Signal-to-noise ratio is at least 43 db for 714 ips FM operation. - or 4-track IRIG
heads are available and various options such as End-of-Tape sensing, Erase heads,
special input-output configurations or the D/C-11 Rack Mounted versions are available.

PRICED AT APPROXIMATELY $2300 for a complete 4-channel system with
record and reproduce electronics included, the D/C-1 is perfectly suited for appli-
cations where reliability, simplicity of operation, and full perfornance are manda-
tory. If your requirements are less stringent, and your bank accounf is bulging, buy a
reel-to-reel machine. If you want the most in value, buy a DATA/CAETRIDGE recorder.

For specification and price sheets, write:

| DATA ;CAR’I‘RI DGE

DATA/CARTRIDGE INC.
161 Constitution Drive
Menlo Park, Calif. 94025
Phone: (415) 323-9880
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Meeting preview

Military and aerospace

Engineers working in military,
space and aerospace electronics
will hold their first joint convention
Oct. 3 to 5 in Washington. The
meeting, called the Aerospace and
Electronics System Convention
will replace the annual Military
Electronics Convention.

The sponsors are four profes-
sional groups of the Institute of
Electrical and Electronics Engi-
neers—space electronics and telem-
etry, aerospace and navigation
electronics, military electronics and
aerospace systems.

Space power. The 90 technical
papers will touch on a wide variety
of subjects. In a session on space-
craft power supplies, C.M. Mac-
Kenzie of the National Aeronautics
and Space Administration and R.C.
Greenblatt and A.S. Cherdak, both
of the Radio Corp. of America, will
discuss a method of obtaining the
most efficient transfer of power
from solar cells to batteries.

In a paper on measuring the mag-
nitude and direction of magnetic
fields on the surfaces of spacecraft,
B.W. Sherman and D.L. Waidelich
of the University of Missouri will
describe several experimental tech-
niques; the most promising is the
Stark effect, the splitting of s+~
lines in a strong electric field. This
method has detected fields smaller
than 100 volts per centimeter.

Buying policy. One panel discus-
sion will explore the Government’s
procurement policies and practices.

Another panel will discuss the
impact of microelectronics on sys-
tem design. Topics to be empha-
sized are the relationship of com-
ponent reliability to  system
reliability, the advantages of re-
dundancy and the interfaces be-
tween microcircuits and system
hardware. A third panel will ex-
plore the present requirements and
future needs of military command
and control systems.

Another session will be devoted
to the Federal Aviation Agency’s
research work. There will also be
reports on the progress of the na-
tional airspace system and on an
advanced system for radar traffic
control at air terminals.
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One-girl Line

When you get a Hewlett-Packard 3439A or 3440A DVM, it doesn’t
come off an assembly line. Each one is assembled by one person,
from start to finish. That's one reason they are the most reliable
DVM’s you can buy. ll When people have complete responsibility
for a job, they take more pride in their work. And they make fewer
mistakes. The workmanship is superior, and it has to be: Every DVM
goes through a battery of tests and inspections that are guaranteed
to show up any defects. @ That

testing includes an all-night cycling

of every DVM and plug-in at 50°C. » EpY

The next day it's checked again. If —
any trouble shows up, it’s fixed, and
the testing starts all over. l We take

our plant, we have enough faith in your 3439A, or your 3440A, that
we're not afraid to back it up with a one-year guarantee. It’s sup-
ported by service centers located all over the country. Nobody else
backs his guarantee like that. But then nobody else makes a DVM
the way we do. il With our kind of assembly line, we’re not afraid
to lay it on the line. Il The 3439A. Solid state. 4-digit readout.
Manual, automatic and remote ranging. Extra-high sensitivity. Ac/
dc voltage/ current resistance meas-
urements (dc accuracy better than
0.05% of reading =1 digit). Price,
$950. The 3440A has BCD output.
Price, $1160. Plug-ins, $40 to $575.

a lot of trouble with your voltmeters. ~ . =y .
That's why you have so little trouble ‘ S : » L o] Data subject to change without notice.
with them. W By the time it leaves - ———— . Prices f.0.b. factory.

HEWLETT|
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PACKARD

An extra measure of quality
1891
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Mention silicon
Bendix throws

book at you.

A 25-watt plastic silicon transistor for under 40¢

It’s loaded with silicon power tran-
sistors. Like our new 25-watt B-5000
that sells for under 40¢ in volume.
Like our nuclear radiation devices.
Like our silicon mesas, best-built and
lowest priced in the business. And
hundreds of other Bendix units avail-
able to meet your silicon needs exactly.

Take the new sensational low-cost
B-5000 with 500,000 unit hours of
successful life testing behind it. 25
watts at 2.5 amps, 10 volts and 100°C.
It’s a real breakthrough. No power
compromise on normal heat sinks.
Outstanding hermeticity. And you
name the mounting that suits your
production methods best—several

Bendix Semiconductor Division
HOLMDEL, NEW JERSEY

18

established mounting techniques are
available.

B-5000 ELECTRICAL SPECIFICATIONS
ch Limits Test Conditions

aragcm ——mM88M8M———— ——  —
teristic  Min Max. Unit VSB VCE IE rInBA ;l'é

~ VCEO 35 — Vv 02

ICEQ - 10 mA 25

1CBO — 15 mA 14 150
VBE - 1.2 Vv 14 05

hFE 30 250 - 14 05

FE 20 — 14 1.0

VCE(s) - 12 Vv 1.0 50

Or read all about our radiation-resis-
tant 5- and 10-amp silicon transistors.
With base transit times reduced to a

maximum of less than 0.5 nanoseconds
at 1 amp collector current, they’re
great for use in advanced circuits
hardened for nuclear radiation
environments. Six packages to choose
from, too.

RADIATION TYPES
Maﬂadialon Level Exposure= 5‘1 101 NVT
A Post Rad Limit
symbol Type "reRadlimit P hgileiems  Unit Conditions
Min Typ Max Min Typ Max
[ BRID 4 0 - 40 - - Voo
[YO gmor 55 - - 15 - -y lCE0=%mA
we BRI Q10 A0 IS 25 - - (C=3A
BRIN 0 - 10 7 10 - - VCE=5V
BRIOO 05 10 - 15 20 V iC=3A
VEES)  grigl 05 10 - 20 30 V 8=03%

Or check the chapters on our regular
3-, 5-, and 10-amp units.

THE

endi”

CORPORATION
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power and
the

is just the beginning.

3 AMP TYPES
VCEO=40 V to 60 V
Pc=5Wto7.5W
VCE(s)=0.32 V Typ at IC=1 A, I1B=100 mA
Switching Types: ton < 35 ns
toff <75ns
Amplifier Types: Po>4.5 W at {=50 MHz, VCC
Pin=0.5 W
5 AMP TYPES
VCEO=40 V to 80 V VCBO=50Vto 30 V
VCE(s)=0.4 V Typ at IC=3 A, 1B=0.3 A
Switching Types: ton < 40 ns
t off < 300 ns

Pin=1W
10 AMP TYPES

VCEQ=40 V to 80 V
VCE(s)=0.7 V Typ at IC=5 A, IB=0.5 A
Switching Types: t on < 40 ns

Pin=5W

Amplifier Types: Po>8 W at f=50 MHz, VCC=

VCBO=50 V to 90 V

VCBO=280 V to 100 V

at1IC=1.5A, |B=150 mA
=28V

Pe=5W

at1C=3A 1B=03 A

30V,

Pe=25 W

toff < 300 ns atIC=3A,1B=03A
Amplifier Types: Po> 25 W at t=50 MHz, VCC=30 Vv,

Or review the pages on our silicon
mesas. Dur SOAR (Safe Operating
ARea) specified 2N3055 and its sister
types are a natural for high power
switching and amplifier applications.
As well as our new B-170000 series.

2N3055
VCBO = 100 V VCEO = 60 V
1IC=15A Ppeak = 900 W
VCE(55)= Ql._‘lVTypal IC=4A1B=04A
tr Hs Typ _
th =1 s Typ atIC=175A

B-170000 SERIES

VCEO = 40 V to 100 V IC=6At015A
IB=3A107A Ppeak to 1200 W
AMPLIFIER TYPES

fhie = 20 k¢ Typ at IC = | A,VCE= 10V

VBE = 12y maX| at IC = 500 mA, VCE = 4 V

REGULATOR TYPES
VCE(s) = 0.7V TypatiC=5A,18
hFE = 12 min at | S5A VCE= 4V

SWITCHING TYPES

0.5A

tr GrsTyp )
ts = 04 s TypratIC=5A,1B= x=05A
tf=1usTyp |

Or take the 300 different silicon power
rectifiers in the rugged JEDEC DO-4
package.

AT 150°C
TYPES MEETING
MIL SPEC Io PRV

AMPS VOLTS
USNIN1124A,26A,28A 1 200-600
USAFIN1199-1206 12 50-600
JAN1IN1202,R,04,R,06,R 12 200-600
JANIN1614,R-16,R 5 240-720
JANIN4458,R,59,R 5 950, 1200

It’s this kind of reading material that’s
going to make Bendix a best seller.
Why don’t you throw your silicon
power applications at us now? Or our
nearest sales office.

See us at Wescon, Booth 1651, The
Sports Arena.

Baltimare (Tawsan), Md.—(301) 828-6877; Chicaga—(312) 637-6929; Dallas—(214) 357-1972; Detrait—(313) JOrdan 6-1420; Halmdel, N. J.
—(201) 946-9400; Las Angeles—(213) 776-4100; Miami Springs, Fla.—(305) 887-5521; Minneapalis—(612) 926-4633; Redwaad City, Calif.—
James S. Heaton Co., (415) 369-4671; Seattle—Ray Johnston Co., Inc., (206) LA 4-5170; Syracuse, N. Y.—(315) 474-7531,; Waltham, Mass.
—(617) 899.0770; Expart—(212) 973-2121, Cable: **Bendixint,” 605 Third Avenue, New York; Ottawa, Ont.—Computing Devices of Canada

P.O. Box 508—(613) TAlbot 8-2711.
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from.5 to 100,000 pf, nothing’s as stable as glass
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Boil, freeze, bury, drown or irradiate glass, and
you won’t measure any dielectric change.

Freeze a capacitive element inside that glass,
and it's as immune as any capacitor can get to
environment, temperature, time, voltage,
moisture, frequency, vibration, shock.

That's why nothing comes closer to being
a perfect circuit symbol than a CORN-
ING® glass capacitor. And only Corning
makes the glass capacitors to meet all

these critical circuit needs:

High capacitance in small space.
The CORNING® GLASS-K capacitor
crams from 1,000 to 100,000 pf in
a quarter-inch case size.

Dense circuitry, without doubts.
The CORNING® TYO capacitor,
from 1 to 2700 pf, has radial
leads, precision case for snug up-
right mounting.

Documented stability and reliabil-
ity. Every CORNING® CYFR capac-
itor, from .5 to 10,000 pf, meets
our punishing J-950 specification,
and is backed by a heritage that
includes use in Surveyor, Minute-
man, Gemini, among others.

Low cost, high reliability. The

CORNING® CYFM capacitor, from .5
to 10,000 pf, gives you CYFR-type
environment-proof performance at
substantial savings.

Why risk an entire system on capacitors
that can’t give you the assurance of Corn-

ing dielectric stability?
Send for the new CORN-
ING® GLASS CAPACITOR
GUIDE to Corning Glass

Works, 3913 Electronics Dr.,
Raleigh, N.C. -

CORNING

ELECTRON./I




IN HIGH POWER
MODULES

MAK. ES THE
DIFFERENCE!

JRE OUTPUT WATTS PER POUND
"ER DOLLAR,..PER CUBIC INCH!

. Wide coverage of fixed output voltages
from 4.5V dual to 120V single

. Kepco patented Flux-O-Tran® provides

line regulation and current limiting

W —20°C to + 55°C ambient operating
temperature

W Highly reliable MTBF > 140,000 hours
M Convection cooling

¥ Short circuit proof

W Ali silicon rectifiers

8 Dual output and extra filtered models

Il Versatile mounting (cased and uncased)
Rack adapters available to mount 1 to 5 units

Applicable Patent Nos. furnished on request

100% [ T T ——

759, Lottt e s

4 JIIL S e-abier ,F
; LI i‘j 1] | 11
50% [ p I s ek ¥ &

4 f 1 Jusvac §i3ovac

25% T

RATED QUTPUT VOLTAGE

L. Y Y (5 5 ) 0 O

25 S0 75 ‘lOO‘ 125 150 - 175%
PERCENT OF RATED LOAD CURRENT

TYPICAL LOAD CHARACTERISTICS

NEW 52 PAGE CATALOG
CONTAINING COMPLETE
SPECIFICATIONS AND

(A APPLICATIONS NOTES
VIF)

IS NOW AVAILABLE
K
Wi?ﬁ,?, , WRITE FOR YOUR

\ FREE COPY!

SIZE “B” — 120 SERIES
CASED UNIT — $99.00**
31%,” Hx 5” W x 131%,” D

MODEL ' V%ET(;TR«];S
PRM 6—15 63 0-15
PRM12—10 ' 12 0-10
PRM 18—-6.7 | 18 0-6.7
PRM24-5 = 24 0-5
PRM28—-43 @ 28 0-4.3
PRM36-33 36 0-3.3
PRM 48-25 48 0-25
PRM 60—2 60 0-2
PRM 120—1 | 120 0—1

**Available cased only

SIZE “A” — 180 SERIES
UNCASED UNIT — $119.00*
6%” H x 43" W x 10%” D

PRM6-25 | 6.3
PRM12-15 | 12

PRM 18—10 18
PRM 24-8 = 24
PRM28-7 = 28
PRM 36-5 36

"PRM48-4 = 48
| PRM 60-3 60

PRM 120—-15' 120

f 0-25
0-15

0-—10
0-8

EXTRA FILTERED MODELS

SIZE “C” — 180F SERIES
UNCASED UNIT — $169.00*
63/4” H x 43/‘11 W x 143/‘” D

PRM 12—15F | 12

PRM 6—25F | 6.3 |

PRM 18—10F | 18
PRM 24—8F 24
PRM 28—7F 28
PRM 36—5F 36
PRM 48—4F 48
PRM 60—3F = 60
“ﬁp LPRM 120_1.5F 120

0-25
0-15
0-10
0-8

DUAL OUTPUT MODELS

SIZE “C” — 300 SERIES

UNCASED UNIT — $179.00*
63" Hx 4%” W x14%"” D

PRM 2X 4.5—-20 45

"PRM 2X 6-20 \ 63

: el
PRM 2X 48~3 | 4g

45 | 0-20
3 0-20

- 0-10

0—5 |
o=a—

PRM 2X 1212/ 12
PRM 2X 15-10| ]2
PRM 2X 18-8 | 13
: "2
PRM 2X 24-6 24
= ru k.
PRM 2X 285 | 23
DS I
PRM 2X 36-4 | 30

10—
'PRM 2X 60-25/ 59 [ A

0—3—

0-20

0-20
0-12
0-12

0—1n
0-8
0-8
0-6
0--6
0-5
0-4

0-3

*Case optional — add $10.00 to price

KEPCO, INC. » 131-38 SANFORD AVENUE o FLUSHING, N.Y. 11352 o Phone: (212) 461-7000 e TWX #212.539-6623 o Cable: KEPCOPOWER NEWYORK
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Editorial

The high cost
of insularity

Electronics | August 22, 1966

Many electronics firms will remember 1966 as the year with the long,
hot summer. In addition to some sizzling weather, many companies
found themselves in uncommonly deep hot water because their
equipment or systems did not work as well as predicted.

Third generation computers have been coming on line a lot slower
and working not nearly as well as expected at many installations
[p. 149]. In New York City. a plan to control traffic electronically
has stalled as a result of equipment design problems [p. 37]. And in
Los Angeles, a computer maker is trying to sell a large hybrid machine
that the National Aeronautics and Space Administration refused to
accept when development problems delayced delivery for a year [p 38].

Trouble like this is the side of ¢ngineering most companies don’t
want to talk about. Yet it can produce the most valuable kind of
information if somebody analyzes what went wrong and then
corrects it. There’s an old saw that goes: “People learn more
when things go wrong than when they go right.”

Government agencies are notoriously guilty of trying to cover up
an engineering failure as if it were a stigma. NASA, despite its legal
commitment to make technical information public, is the worst offender.
It has illegally classified almost everything that has gone wrong.
Curtains of secrecy shrouded projects such as the ill-fated Ranger
flights of a few years ago and the S-2 second stage of Saturn 5,
which blew up at the Mississippi test facility. When the Houston
space facility refused to accept a $1.4-million hybrid computer, the
bureaucrats imposed a steely silence on the matter. What the politicos
in such agencies cannot comprehend is that an engineering failure
might have a technical cause and not be caused by agency
incompetence, shaky procurement practices or just plain illegal conduct.

Troubles like those mentioned earlier can be traced in part to
a common technical cause: the mushrooming complexity of systems.
Discussing his company’s troubles with third generation computers,
an IBM executive said frankly, “We underestimated the complexity
of taking this step.”

In electronics these days, technology is moving so fast that the
people working with it sometimes lose sight of just how fast they are
advancing and what a giant step forward will mean. As the system gets
more complex, a small deficiency in one part can be multiplied and
transmitted throughout, wrecking the entire design concept. In
the less complex arrangements of the past a similar deficiency
could have been entirely ignored and forgotten.

Increasing complexity puts an added burden on the engineer.

He can’t concern himself solely with his circuit or his portion of the
system. He has to worry not only about how his portion will perform
but how it will mate with the rest of the equipment and the system,

Two new areas of concern are opening up: compatibility and
reliability. Although the military has forced the industry to talk about
reliability. a large portion of the effort has been devoted to measuring
it after the fact, through variables such as mean-time-between
failures. Not enough people recognize that reliability starts in the
engincering phase with the design. Engineers need to know more
about what causes failures and where they start.

Compatibility is a more frustrating problem because the failure
is much harder to trace. A subsystem might work perfectly when
tested alone but not work at all when put into a system. In addition,
nobody is willing to take the responsibility for causing the trouble
and it’s easy to put the blame on somebody else or some
other piece of equipment.

If cataclysmic troubles with complex systems are to be avoided,
the old attitudes toward compatibility and reliability will have
to be dropped. An engineer has to take responsibility not only for how
his design performs but also how well it matches up. Suppliers too
will have to accept additional responsibility for their products.
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NOW!

Solid State
Time Delay Relays
for as little as

$17 51|

(P«B QUALITY,
OF COURSE)

T .
| ;E\
s €3

U

why pay for operating characteristics you don’t need?
SPECIFICATIONS

CH and CD Series Comparison

Here is a practical cost-saving answer to many timing
applications which do not require the extreme precision
of much more expensive relays. CH Series solid state
time delay relays are quality-built to perform depend-
ably in most industrial applications. Where more critical
perameters are required, we recommend our CD Series.

SAVE UP TO 60% — You can save up to 60% of your
time delay relay costs with our new CH Series. Adjust-
able or fixed models are available with delays on operate
or release as well as ‘‘interval on”.

ACCURACY 1£10% — Accuracy is +10% over the
-10° to 55°C temperature range for adjustable time
delays. Fixed delays have an accuracy of +5% at 25°C
ambient temperature. Reset time is 100 milliseconds.

INTERNAL RELAY RATED 10 AMPERES —An
internally-mounted DPDT relay is rated at 10
amperes, 115 VAC, resistive. Both AC and DC models
are available and all come in a white nylon case with
octal plug. CH relays for DC operation have an internal
protection against damage by reversal of input polarity.
Relays will not operate falsely nor be damaged by a
transient input voltage having a magnitude up to twice
rated input voltage and a duration of eight milliseconds.

Write for the complete catalog of P&B Time Delay
Relays. You can get CH Series relays from your local
electronic parts distributor.

CH SERIES CD SERIES
Dial Setting Reference scale Time-calibrated
+5% of full scale
Temperature —10°C to +55°C —40°C to +55°C
Range

Accuracy Over
Temperature and
Voltage Range

+10% of nominal

+5% of nominal

Transient
Protection

Twice rated input
voltage for 8
milliseconds

Tested to 1000V —
Y4 cycle surges (on
all 115V AC models)

Inherent Faise

Contacts may transfer

Operation momentarily if
' timing interval
{ is interrupted
—

None

Reset Time

100 milliseconds

60 milliseconds

Repeatability +2% +1%
Polarity

Reversal Yes Yes
Protection

(on DC)

POTTER = BRUMFIELD

Division of American Machine & Foundry Co., Princeton, Ind.
Export: AMF International, 261 Madison Ave., New York, N.Y.
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GT&E researchers
develop inorganic
liquid laser

NASA schedules
Apollo guidance
flight test

Firstall-IC
numerical control
ready for market

BARTD ponders
high cost
of sophistication

Electronics Newsletter

August 22, 1966

A room-temperature liquid laser, the first to use an inorganic compound,
has been developed by the same laboratory that first developed an
organic liquid laser. The work, performed at the General Telephone
and Electronics Corp.’s Bayside, N.Y., laboratories, is significant because
the lasing material (neodymium oxide dissolved in selenium oxychloride)
is inexpensive and easy to make and not subject to breakdown when
pumped at high power. In addition, the laser tube can be made in nearly
any shape or size.

In early experiments, the GT&E scientists, Adam Heller and Alex-
ander Lempicki, have easily achieved I-joule pulsed operation from the
laser, although they believe it can soon reach very high continuous-
wave output. The researchers say that in some modes the laser’s gain
is so high that it is possible to produce laser action without the usual
end mirrors. Output is in the invisible infrared region—1.06 microns.

The research team predicts that, because heat can be dissipated easily,
the liquid laser can eventually reach higher outputs than crystalline
lasers. Heller and Lempicki say they are planning to circulate the liquid
in the tube during lasing action; this, they believe, will dissipate the heat
built up in the system even faster, making higher outputs possible. Other
liquid compounds are also being investigated.

The first flight test of the inertial guidance system that will eventually
guide American astronauts to the moon is planned for the Apollo/
Uprated Saturn-1 202 mission scheduled later this month at Cape
Kennedy. The system is nearly identical to the one that will be in the first
manned Apollo mission. The feat may come as early as Nov. 17. The
ballistic flight of 202 will take about an hour and a half as the space-
craft travels two-thirds around the globe, splashing down near Wake
Island in the Pacific.

The space agency’s manned flight chief, George Mueller, warned,
meanwhile, that this month’s 202 launch may not be the last before the
design is considered ready. He also saw little chance of reaching the moon
by early 1968.

The first numerical control for a three-axis contouring machine built
exclusively with integrated circuits will be introduced in a few weeks
by the Cincinnati Milling Machine Co. Within the past year other pro-
ducers have developed numerical control for point-to-point machines
with only some components replaced with IC’s. Cincinnati Milling claims
that its equipment has been tested under production conditions for more
than a year without a failure.

Though preliminary specifications for the train control and communica-
tions system have already been printed and bids are to be advertised
on Aug. 30, the San Francisco Bay Area Rapid Transit District (BARTD)
is still tinkering with requirements. BARTD is wondering if it might not
have to pay too high a price for sophistication. Preliminary specifications,
for instance, call for a train to stop within = 1 foot. But general manager
B.R. Stokes and chief engineer David G. Hammond returned from a



Foam waveguide
can carry power
of a billion watts

A-c generator made
of superconductors
wrapped in plastic

Sperry awards
gyroscope contract
to GM division
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world tour early this month impressed with a relatively crude method
being tested by the London Transport System, which makes do with a
stopping tolerance of 714 feet. BARTD has been considering other
changes also.

Microwaves are a common communications medium, but they also have
potential for power transmission. Two Stanford University researchers,
Prof. Donald A. Dunn and graduate student Walter Loewenstern Jr.,
displayed last week a chunk of plastic foam waveguide suitable for trans-
mitting a billion watts of microwave power. The foam is actually only a
supporting element: the r-f energy is carried on a thin copper lining.

Dunn and Loewenstern pointed out that no devices exist yet to con-
vert large currents to microwave energy at one end of the waveguide
and back again at the other. Microwave tubes can produce about a mil-
lion watts in the &-gigahertz range. “Theoretically,” Dunn says, “there
is nothing to prevent a large boost in the power of microwave tubes if
lower frequencies are used.”

Power would be transmitted in the TEox mode. To keep mode con-
version losses low, the waveguide must be straight and round, with a
tolerance of from 10 to 100 mils in a typical 4- to 6-foot diameter pipe.
Bends would be possible if the radius of curvature were constant, and
greater than a tenth of a mile.

The entire waveguide would be underground, and the foam’s job
would be to absorb vibrations (that would otherwise cause power losses)
by converting the energy to high-loss modes.

A generator for space, nearing the prototype stage at a small company
in Cambridge, Mass., underlines the progress being made toward use of
superconductors for lightweight, compact electrical machinery. The a-c
generator, being developed by the Dynatech Corp. with Air Force funds,
is believed to be the first totally superconducting generator. Both the field
coil and armature are made of niobium tin, a superconducting compound.

Since superconducting materials offer virtually zero resistance, they
provide a high current-carrying capacity in a small volume.

In the Dynatech generator, a new plastic enclosure thermally and
electrically isolates the armature from the iron flux path. The multiwall,
vacuum-tight plastic enclosure was developed by the Hofman-Paul
Cryogenic division of the Air Reduction Co. It functions like a dewar,
but because it is plastic rather than metal, it permits the flux to reach
the iron return path without generating eddy currents. And because the
plastic is vacuum-tight, it preserves the thermal boundary between the
iron return path and the armature, virtually eliminating heat transfer.

The Sperry Gyroscope division of the Sperry Rand Corp., one of the
largest manufacturers of inertial guidance systems, has awarded a $700,-
000 subcontract to General Motor Corp.’s AC Spark Plug division to
build four prototype gyro systems for the Navy’s Integrated Light Attack
Avionics System (ILAAS). ILAAS program manager, Martin Astrow of
Sperry, explained, “We looked throughout industry and felt that AC could
best meet our time schedule and technical needs.” Sperry will, however,
build the standby gyro platforms under a $400,000 initial contract.
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Don’t look
at the price!
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If the tag on your copy has been torn off,
you'll find the price list for the basic unit
plus autoranging and polarity option in
the spec checklist inside. For specific
e questions, phone Non-Linear Systems,
(714) 755-1134. l






The NLS X-1: Latest in a history of firsts

NLS X-1 is the latest in a line of “firsts” dating back to
1952 when Andrew F. Kay designed and built the orig-
inal digital voltmeter and founded Non-Linear Systems.
The reputation for outstanding quality earned by these
instruments is a result of specialization in digital volt-
meters and associated equipment. Concentration of ef-
fort in one field has paid off with superior products for
the user from the original digital voltmeter, serial number
1, to the X-1, the ultimate in precision instrumentation.
A total of 58 man-years of digital voltmeter design ex-
perience went into its creation. While the NLS X-1 is the
latest in a history of NLS “firsts,” you can be sure it's not
the last. Research goes on at Non-Linear Systems be-

s

Sculpture by Joseph Nyir -

Originator of the Digital Voltmeter

non-linear systems, inc.

Del Mar, California Phone: (714) 755-1134

Courtesy Orr's Gallery

cause the company is dedicated to maintaining its
leadership in DVM development. You can look for the
latest and the best at un-
-[0j0J0] 1] beatable prices from
Non-Linear Systems, the
s J company that pioneered

the digital voltmeter.

Get full information on your NLS X-]

Tell us about your particular needs and let us show you
how the NLS X-1 can do the job better than any other
instrument in its price class. Fill out the attached card, or
write directly to NLS, Dept. 800, Del Mar, Calif. 92014,

Original DV M, serial number 1.



Design your own DVM

For years you’ve been using the “closest” solution to your measuring needs.
Now you can get the exact instrument you require. Use any of these acces-
sories available in the Fall, 1966 (and more later on) with the X-1:

via
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-
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AC-DC converter:

Low cost 50 Hz to 10K Hz; High frequency 50 Hz to 100K Hz; AC
reference units for AC ratio measurements.

Ohms converter:
Four range 1.19999 kilohms (including overage) to 1.19999 meg-
ohms converter; Extended range converter down to .119999 kilohms
full scale and up to 11.9999 megohms full scale.

Preamp:
Low level measurements from 11.9999 millivolts full scale (including
overrange) to 1199.99 millivolts full scale with automatic ranging and
polarity.

Ratio:

Plug in cards for various configurations of ratio, ie., +/+, —/—,
+/—,and —/ + to give you maximum capability in this area.

Other Features

The many special features in the X-1 are based upon NLS’s more than a
decade of experience in DVM development and manufacturing, as well as
surveys of the preferences of engineers, purchasing agents and service spe-
cialists. In the X-1 you’ll find:

* Zero bias control

Threshold self-triggering control

Isolated BCD contact closure output (optional )

NLS high intensity readout

Solid, compact case with handles for portable use, and optional
rack-mounting hardware

* % %

More to Come

< k [[_ljﬂ Special accessories to be added to the X-1 line

= e will further increase the versatility of this instru-
ment. Adding functions may merely require in-
sertion of additional or substitute circuit boards.

Integrating Circuit Board

With a new plug-in circuit board you can make your X-1 an integrating
digital voltmeter. Find out more about this from your NLS representative.




Specification Checklist

(Basic DC unit with autoranging and polarity option)

Circuitry: All solid state

A/D conversion: All-electronic successive ap-
proximation scan logic

Full scale DC ranges: +9.9999, +99.999,
+999.99 with 20% overrange on the two lower
ranges

Accuracy: 0.001% of full scale £0.005% of read-
ing under ASA reference conditions

Rated accuracy (six months): 0.00!1% of full
scale =0.01% of reading

Resolution: one digit

Response times: Input buffer response time — 10
ms; Digitizing time — 6 ms; Time required for trans-
fer relays to operate — 7 ms; Time to select a fixed
range remotely (operating time of range transfer relay
plus operating time of range selection relay) — 10 ms;
Time required for each automatic range change — 30
ms; Time required for cach automatic polarity change
— 30 ms

Input resistance: 10v range — 10.000 megohms;
100v and 1000v ranges — 10 megohms (input re-
sistance is constant except when input is overloaded)

Methods of control: Range selection—automatic,
manual and remote; Polarity selection — automatic
and manual; Start command — internal, external and
manual

Output connections: Output data — BCD contact
closures for isolated output. BCD voltage levels if iso-
lation is not required; Digital output command — con-
tact closure for isolation. Voltage level if isolation is
not required

Signal input connections: Signal inputs are on
rear panel only. They consist of signal high, signal
low and guard. These inputs may be floated +=500
VDC with respect to chassis ground (carth)

Power requirements: 115 230VAC. 50-60CPS

Weight: Approximately 50 pounds

Price: Basic DC unit $l485

With autoranging and polarity option $2450
(f.o.b. Del Mar)



Meet all your needs
with one versatile instrument

NLS X

FAST RESPONSE

digitizing time 6 ms

HIGH ACCURACY
5 digits with 6th digit (20%!) overranging

SOLID STATE RELIABILITY

no mechanical choppers

FUNCTIONAL EFFICIENCY

accessory modules readily adaptable to a
wide variety of function combinations

HIGH COMMON MODE REJECTION

120 db, unfiltered, with up to 100 ohms unbalance

““Get it right the first time”’

X-1 eliminates first reading error

You can forget about the problem of “first reading error” with the
fast X-1. You see the reading instantaneously and correctly the first
time it appears. Digitizing time is 6 ms. With polarity change, settling
time is about 20 ms. This makes the NLS X-1 the perfect instrument
for systems.

Performance packaging

Take a look at packaging designed to improve performance, simplify
maintenance, and extend the useful life of the instrument. Top-loading
double drawers contain the Analog to Digital Converter and Input
Accessory modules. The Power Supply module is easily accessible at
the rear of the instrument.

Easy access to plug-in boards and use of repetitive boards and parts
throughout the instrument minimizes the need for spare components
and makes rarely required maintenance easy and economical.




Selecting a resolver/synchro test
instrument for any engineering, pro-
duction or system requirement is re-
markably simple from North Atlantic’s
family of resolver and synchro instru-
mentation. Because this group has
been developed to cover every area of
need in both manual and automatic
testing, obtaining the desired combi-
nation of performance and package
configuration usually demands no
more than 1) determining what you
need and 2) asking for it.

Remote Readout of Angular Position
For remote indication of resolver
or synchro transmitters in system
testing, North Atlantic’s Angle Po-
sition Indicators (Figure 1) pro-
vide the advantages of low cost
and continuous counter or pointer
readout. These high-performance
instrument servos are accurate to
4 minutes of are, with 30 arc sec-
onds repeatability and 25°/second
slew speed. Dual-mode capability,
multi-speed inputs, integral re-
transmit components and other op-
tional features are available to
match application needs. Priced
from $895.

Figure 1. Angle Position Indicators are avail-
able in half-rack, quarter-rack and 3-inch
round servo packages.

High-Accuracy Testing

Of Receivers And Transmitters
Measuring receiver and transmit-
ter performance to state-of-art ac-
curacy is readily accomplished with
North Atlantic’s Resolver/Synchro
Simulators and Bridges (Figure 2).
Each of these dual-mode instru-
ments tests both resolvers and syn-
chros, and provides direct in-line
readout of shaft angle, accurate to
2 arc seconds. Simulators supply
switch-selected line-line voltages

~—Circle 32 on reader service card

RESOLVER/ SYNCHRO
INSTRUMENTATION

A very short course for engineers engaged in
testing and evaluation of resolvers and synchros
as components or as system transducers,

from 11.8 to 115 volts from either
26 or 115 volts excitation, and so
can be used to test any standard re-
ceivers. Bridges have constant null
voltage gradients, making them
ideally suited for rapid deviation
measurements. Simulators and
Bridges each occupy only 3% inches
of panel height and are available
in a choice of resolutions. They are
priced in the $1500 to $3000 range.
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Figure 2. Resolver/Synchro Simulator pro-
vides ideal source for receiver testing.
Automatic Measurement And
Conversion

Where systems require continuous
or on-command conversion of re-
solver or synchro angles to digits,
North Atlantic’s Automatic Angle
Position Indicators (Figure 3)
handle the job without motors,
gears or relays. These solid-state
automatic bridges accommodate all
standard line-to-line voltages and
provide both Nixie display and
printer output, accurate to 0.01°
and with less than 1 second update
time. Many variations, including
10 arc second accuracy; binary,
BCD or decimal outputs; multi-
plexed channels and multispeed
operation, are available for specific
requirements. Ballpark price:
$5900.

359,99

Figure 3. Model 5450 Automatic Angle Posi-
tion Indicator. It measures shaft angles, con-
verts them to digital data.

PRECISION AC INSTRUMENTATION FOR TEST, MEASUREMENT AND DATA CONVERSION

Measuring Electrical Characteristics
Combine a Resolver/Synchro
Bridge and a Simulator with a
North Atlantic Ratio Box, a Phase
Angle Voltmeter and a test selec-
tion panel and you have an inte-
grated test facility for determin-
ing all electrical characteristics of
resolvers and synchros in com-
ponent production or Quality Con-
trol. An example is the North
Atlantic Resolver/Synchro Test
Console shown in Figure 4. It mea-
sures phasing, electrical zero, total
and fundamental nulls, phase shift
and input current, as well as an-
gular accuracy. Standard North
Atlantic instruments are used as
modules, making it a simple matter
to fill the exact need. The unit
shown sells for about $7500.

i
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Figure 4. Model RTS.573 Test Console is a
complete facility for the production line or
in quality control.

If you require performance, relia-
bility and convenience in resolver
and synchro testing, we want to
send you detailed technical infor-
mation on these instruments (also
on related instruments for com-
puter system interface). Or, if you
prefer, we will arrange a compre-
hensive technical seminar at your
plant. Simply write to: North
Atlantic Industries, Inc., 200 Ter-
minal Drive, Plainview, N.Y.
11803 ¢ TWX 516-433-9271 « Phone
(516) 681-8600.

NORTH ATLANTIC
industries, inc.,
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Now: A Fast Signal Averager

i b p ey
TIT T

)

Photo #1—Input to Model TDH-9

SENSITIVITY: 5 V/cm
TIME: 10 usec/cm
NOISE-TO-SIGNAL RATIO: 10:1

PAR Model TDH-9
Waveform Eductor

Photo #1 is an actual oscillogram of
a signal obscured by noise — a situ-
ation unfortunately prevalent in many
research areas such as studies of bio-
medical evoked potentials, seismol-
ogy, spectroscopy, fluorescent life-
time studies, and vibration analysis.
Photo #2 shows the dramatic im-
provement in signal-to-noise ratio
when -the noisy signal was processed
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et day

Photo #2—Output of Model TDH-9

SENSITIVITY: 5 V/cm
TIME: 10 usec/cm
TDH-9 VOLTAGE GAIN: 10

by the PAR Model TDH-9 Wave-
form Eductor.

This new instrument employs a highly
efficient waveform - averaging tech-
nique, and at the same time offers the
fastest sweep rates obtainable in sig-
nal processing equipment of the signal-
averaging type. Sweep durations as
short as 100 microseconds, with dwell
times per channel of 1 microsecond,
are obtainable. The high resolution
capability of the Model TDH-9 allows
observation of waveforms or transi-
ents which have heretofore been un-
resolvable by averaging instruments
employing a greater number of
channels.

Although the Model TDH-9 Wave-
form Eductor sells for only $4,200,

we invite functional comparison with
the higher-priced digital averagers.
We believe you will be pleasantly
surprised. For more information about
the PAR Model TDH-9, ask for
Bulletin No. T-126.

Have a noise problem?

PAR’s technical staff, unusually
knowledgeable in signal processing
problems and techniques as a result
of its experience in the development
and application of Lock-In Ampli-
fiers, welcomes your specific inquiries.
Please call or write.

PRINCETON
APPLIED RESEARCH CORP.
Dept. D
Box 565, Princeton, N. J., Tel. (609) 9246835
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Space electronics

Beyond the moon. ..

The five-flight, $195-million Lunar
Orbiter program may continue long
after it has accomplished its pri-
mary mission—validating landing
sites for the Apollo manned space-
craft. Project officials at the Na-
tional Aeronautics and Space Ad-
ministration and the craft’s prime
contractor, the Boeing Co.. are
studying missions for future orbit-
ers that may send the craft as far
as Venus and Mars. NASA hopes
to get funds for five more Orbiter
flights in its fiscal 1968 budget.

‘If we had them." As the space
agency’s Lunar Orbiter program
manager, Capt. Lee Scherer. put
it before the first spacecraft was
successfully launched toward the
moon on Aug. 10, “I think we
could find a use for 20 of these
spacecraft, if we had them.” The
first two Orbiters have one of the
most important jobs in the space
program: pinpointing an area on
the moon about two miles wide
and four miles long that is flat
enough and sufficiently free of
boulders so the Apollo astronauts
can land safely.

Definite jobs for the other three
Orbiters haven’t been finally de-
cided. In the event the first two
Orbiters fail in their mission, the
next three could act as backups.
But, NASA says, if the first two
are successful. new jobs will be
found for the remaining three.

The Lunar Orbiters may make
another contribution to the Apollo
mission. The Langley Research
Center, which manages the pro-
gram, is working with the Manned
Space Network on an idea to per-
mit the network’s stations to track
future Orbiters and thus give the
network practice in tracking Apollo
when it orbits the moon.

After that, the opportunities for
new missions are almost as limit-

less as space. One proposal, to
photograph the back of the moon,
would require no spacecraft modi-
fication, Scherer says. Also, he ex-
pects Orbiters to photograph arcas
around future Survevors on the
lunar surface. This would permit
comparisons with pictures taken on
the surface.

Still another plan under consid-
eration is to investigate the arca
around the crater Aristarchus,
where unexplained red spots were
spotted first by Russian astrono-
mers and more recently by French
and American observers. The spots

Venus or Mars. This could be ac-
complished relatively simply, ac-
cording to the company, by rede-
signing part of the craft and using
Mariner 4 television cameras.
NASA didn't buy the idea on the
spot, but gave Bocing $60.000 to
continue the studies.

In the meantime, however, the
schedule calls for launching Or-
biters every three months. But this
may not be possible because the
Deep Space Network, charged
with tracking and data reception.
will be busy with the Survevor
and Pioneer interplanectary missions.

[y
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Lunar orbiter lowered into test chamber before its flight to
the moon to snap photos of landing areas for Apollo.

have been the subject of scientific
speculation that the moon may con.
tain volcanoes, and some NASA
planners hope that volcanic gases
can be found for use in manufac-
turing rocket fuel on the moon.
Drop the word. Boeing would
be just as happy to drop the term
“lunar” from the spacecraft’s name.
The company recently submitted
an unsolicited proposal to NASA
for modifying the craft to permit
it to be placed in orbit around

...and to the sun

Another NASA program that may
be expanded beyond its current
role is the Pioneer interplanetary
spacecraft.

The first Pioneer in the present
series is still returning scientific
data eight months after its launch
last Dec. 16 and two months longer
than the contract demanded. A
second Pioneer was to be launched
on Aug. 17 to search for the tail
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end of the earth’s magnetosphere.

The space agency was so happy
with the performance of the first
satellite that it recently added an-
other launch to the current four-
flight program. NASA will decide
later this year whether to add two
more Pioneer flights. This may be
just the beginning of what prom-
ises to be an open-ended program.
Several more Pioneer missions are
being studied at NASA’s Ames
Research Center at Moffet Field,
Calif.

All paid for. One reason for the
satellite’s popularity is that devel-
opment costs have all been paid
by the $55 million spent for the
first four satellites. The space
agency plans to spend only $5
million for the fifth model, now
called Pioneer-E, by building it
with spare parts from the original
contract.

Also, Pioneer has become
NASA’s workhorse for studying
the interplanetary environment
during the current period of in-
creased solar activity, which builds
up to a peak in 1969. This job
would have been performed by
the Advanced Orbiting Solar Ob-
servatory, a program wiped out
earlier this year by the space
agency’s budget squeeze.

The first five Pioneers in the
current series are designed to op-
erate in orbits around the sun.
Pioneer 6, the first in the pres-
ent series, is in an orbit about
75 million miles from the sun,
while Pioneer 7 was to be aimed
at an orbit about 105 million miles
from the sun. (Spacecraft are given
letter designations before a suc-
cessful launch and number desig-
nations afterwards.) NASA’s earlier
Pioneer series, numbers 1 through
5, back in 1958 to 1960, were not
quite so successful.

Missions for the three remain-
ing approved Pioneers haven’t been
decided. But NASA program man-
ager, Andrew Edwards Jr., believes
the next one will be launched in
about a year and will orbit be-
tween the earth and sun. What
NASA wants most of all is to have
two Pioneers operating at one time
to correlate data on the sun from
points inside and outside the
carth’s orbit. This would probably
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require a launch every nine months.

Biggest hurdle, The two Pioneer
flights under study, now called F
and G, would use a more powerful
version of the Delta launch vehicle.
NASA’s Deputy Administrator
Robert Seamans Jr. has vet to okay
a detailed design study and the
project still has to clear the big-
gest hurdle—approval in the fiscal
1968 budget. The two launches are
planned for late 1969 and early
1970.

Looking further down the line,
the Ames Center, along with TRW
Systems Group of TRW, Inc., the
satellite builder, is studying a va-
riety of exotic Pioneer missions.
They include a satellite operating
within the orbits of Mercury and
Venus, and probes of some 20° to
25° out of the ecliptic plane, the
path in which the earth moves
around the sun. Also being studied
are “Biopioneers,” satellites that
would study biological rhythms of
organisms beyond the influence
of the earth’s gravity. Being con-
sidered for this experiment are
cockroaches, potatoes and desert
pocket mice.

Patents

The laser decision

If the laser creates a billion-dollar
industry, a sizable chunk of the
gross will probably go to patent
lawyers.

The latest spurt in laser patent
activity started when the United
States Court of Customs and
Patent Appeals affirmed the patent
awarded to Arthur L. Schawlow
and Charles H. Townes for the
Fabry-Perot type laser and rejected
the appeal of Gordon Gould [Elec-
tronics, Nov. 29, 1965, p. 106].

The decision would seem to es-
tablish Schawlow, now head of the
physics department at Stanford
University, and Townes, his broth-
er-in-law, a Massachusetts Institute
of Technology professor, as co-in-
ventors of the laser, although
neither built the first operating de-
vice.

Financial rights to the Shawlow-

Charles H. Townes

Townes patent belong to Bell Tele-
phone Laboratories, where Schaw-
low was an employee and Townes
a consultant when the “optical
maser”’ was conceived in 1958.

“I am glad the case is settled,”
says Gould, adding that this may
speed action on a “roundup patent”
he has filed. This includes claims
on Brewster angle windows for
lasers, the helium-neon gas svstem
and Q-switched lasers. Bell Tele-
phone Laboratories is opposing the
first two, and the Hughes Aircraft
Co.—where the first laser was built
in 1960 by Theodore H. Maiman
—is disputing Gould’s claims on
Q-switching.

An appeal? But the decision
whether to continue litigation on
the Schawlow-Townes patent rests
with TRG, Inc., a subsidiary of the
Control Data Corp.,, to which
Gould’s rights are assigned. Coun-
sel for the company says it will be
a few weeks bhefore it decides
whether to appeal to the U.S. Su-
preme Court. Also under considera-
tion by the company is a request
for a rehearing.

The court decision rested princi-
pally on Gould’s failure to prove
that he conceived the invention
prior to July 30, 1958, when Schaw-
low and Townes filed their patent,
and his failure to prove “reasonable
diligence” in pursuing such an idea
prior to his own filing date of
April 6, 1959.
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A few days after the court de-
cision, the International Business
Machines Corp. announced it was
granted a patent covering semi-
conductor injection lasers. Four
years ago this summer, research
teams at IBM, the General Electric
Co. and MIT’s Lincoln Laboratory
were racing to get coherent radia-
tion from gallium-arsenide junc-
tions. The contest ended in virtually
a dead heat at the end of October,
1962, when all three disclosed they
had succeeded. All used the injec-
tion technique, direct application
of an electric current and conver-
sion of this d-c power into coherent
light at the diode junction.

The claims in the IBM patent
specify injection lasers that emit
light of energy less than the band-
gap of the semiconductor material
from which the laser is made.

Broad coverage. Patent rights in
the semiconductor laser field are
bound to get more complicated be-
fore long. The patent with perhaps
the broadest coverage—a total of
10 claims—was awarded April 5
to GE, but it had not been pub-
licly announced by the company.

Like IBM, GE claims that its
patent is the basic injection laser
patent. Asked to comment on the
situation, IBM would only say that
it would issue a license for any
company to produce the injection
laser “at a reasonable fee.” Neither
GE nor IBM would comment when
asked whether any litigation over
the patent was planned.

Lincoln Labs, one of the most

Arthur L. Schawlow
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active centers in development of
diode lasers, received its first pat-
ent on June 28, and it covers con-
ception of a laser that has not yet
been physically achieved: a zinc-
doped germanium diode with infra-
red output.

The rescarchers at MIT make no
claim to priority in achieving the
first injection laser. They have pub-
licly credited GE’s Robert N. Hall
and his coworkers with the initial
success.

Advanced technology

A better red

A research tcam at the Massachu-
setts Institute of Technology’s Lin-
coln Laboratory believes it is close
to developing a better red solid-
state laser. The group is now test-
ing a new host material and is zero-
ing in on a new dopant to comple-
ment the host material. The lack of
a good source of coherent red light
has been delaying the development
of large laser displays [Electronics,
July 25, p. 143].

The new host material is yttrium
vanadate. The Lincoln group,
headed by Joseph R. O’Connor, has
observed pulsed laser action at
room temperature from crystals of
YVO, doped with neodymium.
There are hints that continuous-
wave operation has also been ob-
served, but O’Connor says only that
he hopes to be able to report c-w
laser action next week (Aug. 29-30)
in Boston at a meeting of the Metal-
lurgical Society of the American
Institute of Metallurgical, Mining
and Petroleum Engineers.

Dopant search. The output of the
neodymium-doped yttrium vana-
date is 1.06 microns in the near-
infrared. For a visible output in the
red band, the dopant under investi-
gation is europium, the phosphor
that supplies red in color television
tubes. “If it goes,” says O’Connor,
“europium-doped yttrium vanadate
may provide one of the best red
c-w lasers.”

O’Connor’s group is also con-
tinuing studies of the spectral prop-
erties and transitions in the neo-
dymium-doped yttrium vanadate.

Radiative lifetimes of neodymium
are low, so there is hope of high
pulse-repetition, says O’Connor.

Work with yttrium vanadate is
also being done at the Bell Tele-
phone Laboratories, at the General
Electric Co. in Cleveland and at the
Union Carbide Corp.’s Electronics
division in Indianapolis.

The Lincoln Laboratory team
sees YVO, competing successfully
in many applications where YAG—
yttrium aluminum garnet—is now
being tried. “The fluorescent spec-
tra are simpler,” says O’Connor,
“and the transitions are stronger.”
This means better energy-conver-
sion; therefore, higher efficiency.

“In addition,” says O’Connor,
“we are hopeful that the thresholds
will eventually be lower than those
for “YAG.”

At present, O’Connor points out,
100 to 300 watts are being obtained
from YAG at a pulsed threshold of
1 to 2 joules, with 30% efficiency.

Lower threshold. In recent Lin-
coln Lab experiments, stimulated
emission from yttrium vanadate
rods was also observed at a thresh-
old of 1 to 2 joules. The power out-
put has not been measured, but
says O’Connor, “We hope to get
some accurate measurement when
we have c-w action.”

The single-crystal rods grown by
the Linde division of Union Car-
bide for Lincoln Laboratory are as
long as 2 inches, another advantage
in using yttrium vanadate. It is a
problem, says O’Connor, to get
YAG crystals longer than about
13 inches.

Industrial electronics

Stalled traffic control

New York’s computer-operated
traffic-control system has hit an
engineering roadblock.

The Sperry Gyroscope Co.
which has a $5.4-million contract
for the city system, found that its
traffic-speed radar sensors weren’t
working properly. Although Sperry,
a division of the Sperry Rand
Corp., would only say that it
was having “production prob-
lems,” it has been learned that the
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sensors were providing speed read-
ings with errors of as much as
30%, whereas the city’s specifica-
tions called for errors no larger
than 2%. Sperry began to deliver
the system to the city—but with-
out the erring sensors. Traffic Com-
missioner Henry A. Barnes, how-
ever, objected and ordered the
company to keep the gear until all
the parts met the specifications.
Embarrassed, Sperry pulled the
equipment back while its engineers
puzzled over the sensors.

To Sperry, the contract is more
than a $5.4-million order. When
the first part of the computer sys-
tem is completed—and no one is
willing to say when that will be in
light of the sensor problem—the
city will be in the market for an-
other 8100 million of electronic
gear to computerize most of its
traffic lights.

Foreign aid. Apparently Barnes
is more certain than Sperry that the
sensor problem will be solved
quickly. The traffic commissioner
disclosed that the company re-
cently mentioned the possibility of
using French-made sensors to re-
place the troublesome gear. Barnes
says he rejected the plan out of
hand. The use of foreign equip-
ment, he said. would make main-
tenance and parts replacement a
headache.

The sensor inaccuracy, explained
Barnes, is caused by spurious sig-
nals that feed from the transmitter
directly into the system’s two re-
ceivers. Because of this, he ex-
plains, the receivers aren’t able to
discriminate between the spurious
signals and the authentic echoes
from passing vehicles.

Computers

White elephant

Webster defines white elephant as

a property requiring much care
and expense and vyielding little
profit.”” Beckman Instruments, Inc.,
has one that cost $1.4 million and
it is sitting in its Systems division
in Richmond, Calif.

Beckman’s white elephant is the
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world’s largest hybrid computer.
The company developed it for the
National Aeronautics and Space
Administration and it was to have
been delivered to NASA’s Manned
Spacecraft Center in Houston,
where it would have been used as
a problem-solving computer for the
Apollo program, mainly in develop-
ment of lunar orbit simulations.

Too late. But Beckman fell 12
months behind the delivery date be-
cause of development problems and
the Apollo program progressed be-
yond the need for the system, says
the agency. So NASA terminated
the contract, giving Beckman “a
financial consideration” and told
the company to keep the computer.
The space agency is now using
existing data-processing facilities
at Houston to perform the job
originally planned for the Beck-
man system.

NASA officials say a $1,314,000
contract was written on a fixed-
price basis and, as a result. the
space agency was not liable for the
whole amount. They claim the loss
to the Government was $84,000 of
which $50,000 went for system de-
velopment and $34,000 for rental
of interim computer equipment.
Beckman had been under contract
since June 25, 1964.

While Beckman seeks a buyer,
the computer is being rented to
companies that have special prob-
lems to solve. The rental for the
complete system is $700 an hour.

Big tasks. L.B. Horwitz, Beck-
man’s systems division manager,
commenting about the problems
Beckman encountered with the
huge system, said: “With a new de-

velopment you always have prob-
lems, and we didn’t appreciate in
the beginning just how big a task
this was.”

Horwitz said a group of poten-
tial customers is interested in the
system, including chemical and air-
craft companies which could use
it for flight dynamics.

The system consists of two Beck-
man 2200 analog computers, a Sci-
entific Data Systems, Inc., digital
computer interface and peripheral
equipment.

Money saver. The software in-
cludes the most complete hybrid li-
brary available today, according to
Beckman. The concern developed
a special hybrid Fortran package.
The computer can handle 16 prior-
ity interrupts, an interrupt being
triggered by some event that occurs
during computation.

Dick Nesbit, who developed the
software, explained that the sys-
tem’s value lies in its ability to
handle large, complicated problems
that a digital computer alone either
could not handle or would take a
long time to solve.

Integrator on a chip

The first digital integrator on a
monolithic chip will be introduced
later this month by the General
Instrument Corp. The metal oxide
semiconductor (MOS) device repre-
sents a move toward development
of a computer on a chip—a goal
still well beyond the current state
of the art.

For $500, buyers will get a pack-
age that includes two complete

Monolithic integrator, to be introduced by General Instrument, is a step
closer to the development of a computer on a single semiconductor slice.
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TINY TRW CAPAQITOR?

...nearly everybody!

For your next design where there's too little room for
components and no room for compromise...turn to *'tiny
but tough™ TRW Type 608 Mylar* capacitors.
Excellent electrical characteristics and exceptionally
small size make the Type 608 ultra-miniature a good
capacitor for exacting military and instrument applica
tions. Add the remarkable record of space-proven reli-
ability and TRW Type 608 becomes a great capacito-!
Look at these outstanding features!

® 50% smaller than MIL-C-27287
8 4 |b lead pull capability

= Mylar-foil, tape-wrapped construction

s Exceeds electrical characteristics of many larger
units

a MIL-C-27287 performance
= 50V and 100V, .001 to 2.0 mfd

= Temperature range —55 to +485°C;
derating
» Tolerance to +1% available

Contact TRW Capacitor Division, Box 1000, Ogallala,
Nebraska, or phone (308) 284-3611. TWX: 910-260-0321

to 125°C with

*DuPont's trademark for poiyestes film.

TR w CAPACITORS
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adders on a single chip, plus two
shift registers on another chip. One
adder plus two shift registers make
an integrator, and two or more inte-
grators make a digital differential
analyzer.

Add a chip. The dual adders are
packaged in a 24-lead flatpack;
the shift registers in the second
chip can be extended to any desired
length with additional flatpacks, de-
pending on the application.

The 72-by-86-mil chip contains
230 MOS transistors. It’s the MOS
technology—which allows for ex-
tremely dense packaging—that
makes the device possible. Conven-
tional bipolar transistors occupy 20
times more space, which explains
why digital differential analyzer in-
tegrated circuits haven’t been prac-
tical up to now. A similar design
but with bipolar transistors would
have required more than 60 chips.

The digital integrator is the
equivalent of an analog resolver,
and is the basic unit of the oldest
digital computer designs. A digital
differential analyzer, made by con-
necting several integrators, can
solve quickly any kind of problem
that can be expressed as a set of
differential equations. The sine and
cosine of a number, for example,
can be generated with two integra-
tors, or the natural logarithm can
be generated with three integrators.

A fast and accurate inertial nav-
igation system, for instance, can
be built with an array of perhaps
20 integrators—for a total cost of
about $10,000.

But such integrators have their
drawbacks: they lose all control
when their power supply fails even
briefly. Hence, they generally are
not considered for avionics or proc-
ess-control systems, where power
failures can be disastrous.

Built into arrays. The principal
advantage of the circuit is its econ-
omical application in a special-
purpose computer. Previously it
would have been financially im-
practical to build large special-pur-
pose computers with differential
analyzers. With the chips, however,
sets of analyzers could be built into
arrays connected with a patch-
hoard, the way operational ampli-
fiers are connected to analog com-
puters to solve complex problems.
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General Instrument’s Radio Re-
ceptor division is using the chip in
an interferometer direction finder
under a contract with the Army
Signal Corps. The direction finder’s
computer contains 12 of the new
chips, plus associated logic, and
generates sines and cosines and
multiplies two variables like an
analog computer.

The military computer occupies
less than 50 cubic inches, most of
which is for code whecls for insert-
ing constants and initial conditions.
An earlier version, without the new
chips, required a whole rack of
electronic equipment.

Antennas

Widening the feed point

Antennas that are used for jam-
ming radar and communication in-
stallations should be high powered
to “overcome” the enemy’s signal,
and wideband, so that a broad
range of frequencies can be se-
lected. Conventional wideband an-
tennas used for this military job,
such as the log periodic dipoles,
however, don’t hold up under
powers much above 3 kilowatts,
primarily because the point where
the antenna is fed is small.

George A. Voronoff, an antenna
designer at the Dalmo Victor Co.

LOG - PERIODIC
ARRAY OF SLOTS

DIELECTRIC

of Belmont, Calif., a division of
Textron, Inc., has developed an un-
usual log periodic slot array that
was designed to get around the
limitations of the small feed. The
Voronoff design is V-shaped. with
two or more log periodic arrays cut
into the metals walls that form the
V. Down through center of the V
is a strip of tapered dielectric.
Power for the antenna is fed into
the wide mouth of the V. and the
result, says Voronoff, is an antenna
with a bandwidth of 6 to 1. with
continuous-wave power as high as
154 kilowatts. The antenna that the
engineer built operates at 3.5 to 8.2
gigahertz.

Although the system has obvious
applications in electronic counter-
measures, it could also be used
for communications.

One-sided advantage. The shape
of the antenna, says the designer,
makes it perfect for flush-mounting
in the wing of an airplane. Another
advantage, says Voronoff, is that it
radiates on only one side of the
slots, producing a 20° by 20° beam-
width. Conventional log periodic
dipole antennas produce a beam-
width of about 75° hv 75°.

The antenna’s range of fre-
quencies depends on the position-
ing of the slots and the taper angle
of the dielectric. By using a double-
ridged waveguide as a feed. the
antenna is able to transmit the 154
kilowatts; but with a single-ridged
waveguide, the maximum power of

f«—BEAM DIRECTION

Log periodic slot antenna provides high power over a wide
band of frequencies. Energy is fed into open end of V.
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fekironix Type 151
C-10-1 Gz

Time Comam

Tangential Noise Reflectoar etry (TDR)
Display of a1 mV, 2 ns Display {witt €1 Fulse". of 50
o - » wide pilsz2, externally {2 system, w th tradsiticn to a
sam II" PI“ I" "I triggared. Upper 25 () system. mny pertion of
- waveform is unsmoothed th2 cisglay :ar ke expasded
the lower is smoothed. ve-tically and torizomtelly for
2 mV/:m—1 nslcm more detailed enalys s.
100 mV/zm—E€ nelem

lor your {4 oscillocone
Inal accepis leler and

]'se”es DIUU'IHS Trigger ng At 1 GHz Pulse Triggering

Display cf a1 GHz sine Display 0" ¢ 30 nV, £ ns
wave internally triggered wide pukse, internally
100 mV/em—0.5 nslem tri¢c gerec.
Here's a new dc-1 GHz sampling unit with oper- 20 mV/iecn—0.5 nslerm

ation practically as simple as conventional plug-
ins—as you can see by the front panel of the
sampling plug-in. You need no pretriggers or
external delay lines—the 1S1 unit has internal
triggering with a built-in delay line.

Many other features add to the capabilities and
operating ease of the Type 151, such as:

A tunnel-diode trigger circuitthat insures stable
triggering through 1 GHz « A single control to
select the sweep rate and magnify the display
up to X100 when desired ¢ Direct readout of
the sweep rate even when magnified ¢ A dc-
offset control that permits observation of milli-
volt signals in the presence of up to %=1 volt
input levels o Less than 1 mV noise in the
display, with a smoathing control for further
reduction e OQutput signals available at the
front panel for driving chart recorders—and for
powering an auxiliary time domain reflectometer
pulser unit.

BASIC CHARACTERISTICS

RISETIME =0.35 ns. SENSITIVITY from 2 mV/icm
through 200 mV/cm, in 7 steps. DYNAMIC RANGE
+2 V. Safe overload is +5 V. DC OFFSET range is
greater than &1 V. SWEEP RATES from 100 ps/cm
to50 us/cm, with 4:3% accuracy normal or magnified.
SAMPLES/CM continuously variable. TRIGGER-
ING ac-coupled, =+ internal, + external, and free
run. DISPLAY MODES are repetitive, single dis-
play, manual scan, or external scan. VERTICAL
OUTPUT is 200 mV per displayed cm through 10 k.
HORIZONTAL OUTPUT is 1 V per displayed cm
through 10 k.

Type 151 Sampling Plug-In Unit . . ... $1100
Type 281 TDR Pulser Unit . . . . . . . . . . $95

U.S. Sales Prices, {.0.b. Beaverton, Oregon

For a demonstration,
call your Tektronix field engineer,

Tektronix, Inc.

SEE THE LATEST TEKTRONIX INSTRUMENTS AT WESCON — BOOTH 428-433
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the antenna is 81 kilowatts.

In one test of the Voronoff de-
sign, a slot array produced a 12
decibel gain—relatively good for
a wideband antenna.

The log periodic arrangement of
slots was chosen so that energy
would radiate over a wide range of
frequencies. However, for this to
occur, energy must propagate be-
tween the metal plates in the same
broad range of trequencies. This is
done by choosing the dielectric
taper’s dimensions so that the
guide propagates a wideband
waveguide mode—the TEq—that
has no cutoff frequency. [Elec-
tronics, March 31, 1961, p. 54].

Military electronics

Bitter end

After a troubled 10-year history,
the final chapter has been written
on the Navy’s plan for a 600-foot
diameter radio telescope in Sugar
Grove, W.Va.—a project that De-
fense Secretary Robert S. McNa-
mara has called one of the most ill-
conceived in recent military history.

In 1962, spiraling costs and un-
expected difficulties halted con-
struction of what would have been
the world’s largest steerable an-
tenna, but some Navy diehards
clung to the hope that the big dish
would be built. Last month, after
failing to obtain support from the
Pentagon, they too threw in the
sponge and settled for an $11-mil-
lion receiving station that will be
erected on the site planned for the
radio telescope.

The new station will serve as the
Washington-area receiving point in
the Navy’s worldwide communica-
tions system as well as a link to
the Defense Communication Agen-
cy’s network. It will be operational
in early 1969 and will replace a
receiving facility in Cheltenham,
Md., that the Navy savs is being
aflected by electromagnetic inter-
ference as new houses are being
built in the suburban areas. The
Sugar Grove site is an ideal re-
placement because it is about 150
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miles from Washington in an area
nearly free from such interference.

Skyward costs. Although the
Navy has never conceded it, the
600-foot dish was to eavesdrop on
radio conmunications fromn behind
the Iron Curtain with moon-reflec-
tion techniques. When construc-
tion was begun in 1957, the Navy
said it would take $60 million to
do the job. In 1962, with nothing
but the underground facilities com-
pleted. however, costs had soared
to 8135 million, primarily due to
technical difficulties. This was too
much for McNamara, who told the
Navy to stop construction. At the
time, he estimated it would cost
$200 million to complete the pon-
derous paraboloid dish. Moreover,
satellite state of the art had made
it possible to build eavesdropping
spacecraft to orbit over the Soviet
Union.

However, the West Virginia
Congressional delegation, as well
as the Navy, continued to cam-
paign for the completion of the
radio telescope. The Congressmen
pressured the Navy to build some
installation at Sugar Grove that
would bring people and money into
the area. In 1963 the Navy said it
wounld build a receiving station at
Sugar Grove, but it marked time
for three vears while the admirals
sought to persuade the Defense
Department to finish the 600-foot
antenna.

Equipment for the station, offices
and other working space will be
situated in the massive under-
ground cavern originally dug for
the radio telescope. Some 40,000
square feet on two levels had been
constructed and the receiving sta-
tion will use less than half of this
space. The West Virginia Civil
Defense Mobilization Agency has
been invited to move in and share
the underground facility.

The receiving station is now in
the conceptual design stage, with
Navy personnel doing the architec-
tural and engineering work. Earlier
work was done by the Federal
Electric Corp., Paramus, N.J., a
subsidiary of the. International
Telephone and Telegraph Corp.
More than half of the $11 million
will be for electronic equipment.
Ten antennas, including two with

circular arrays, will be constructed
at the station.

The equipment. Many of the
technical specifications for re-
ceivers have not vet been worked
out, but Lt. Cindr. W.R. Barret ex-
pects that about 30 of the esti-
mated 100 units will be off-the-
shelf AN/FRR-60 models. The svs-
tem design will also call for AN/
FGC-60 receivers.

The Navy’s tentative schedule
lists the electronics contract awards
for early next summer. The Navy
believes its investment in the sta-
tion will be safe from electromag-
netic “‘pollution” because West
Virginia has protected the Sugar
Grove area from the “encroach-
ment” that hampers the Chelten-
ham station.

Components

Standard dose

The confusion caused by a hodge-
podge of methods to test electronic
components for resistance to radia-
tion may be nearing an end. Stand-
ard procedures are expected to
come from a study program origi-
nated by the Pentagon’s Defense
Atomic Support Agency.

The study, confined to those
three components most susceptible
to radiation damage—transistors,
diodes and capacitors—has as its
goal the development of standard
test procedures. The program en-
compases germanium and silicon
bipolar transistors, germanium and
silicon diodes and rectifiers, and all
tyvpes of capacitors.

The International Business Ma-
chines Corp.’s Electronic Svstems
Center of its Fedcral Systems divi-
sion, Owego, N.Y., and the Boeing
Co., Scattle, are pursuing separate
seven-month studies that are sched-
uled to wind up in less than two
months. IBM’s share of the contract
is $96,215: Boeing’s $63,502.

IBM and Boeing independently
selected parameters to study. The
proposals of both companies will
be submitted to the Pentagon
agency, which will combine them
in a proposal that will then go out
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WE CHALLENGE YOU
TOTESTAND COMPARE

THESE GENERAL INSTRUMENT
EPOKY TRANSISTORS WITH
HERMETIGALLY SEALED UNITS
INYOUR OWN LABORATORY.

FHEE ! 2N4140.2N2221
2N4141 .2N2222
2N4142.2N2906
2N4143.2N2907

PROVE FOR YOURSELF THAT THE GI EPOXY ENCAPSULATED TRANSISTORS ARE DIRECTLY INTERCHANGEABLE"
—ELECTRICALLY AND MECHANICALLY—WITH THE HERMETICALLY SEALED UNITS.

PLUS (for introduction to you)
we'll also send:

GENERAL INSTRUMENT'S
NEW COMPLEMENTARY PAIR

2N4227

GENERAL INSTRUMENT CORPORATION
BEMICONDUCTOR PRQOQDUCTS GROUP

600 Wes! John Street, Hicksville, New York

Please send me my FREE 6 PAK of epoxy transistors consisting of
one sample each of the 2N4140, 2N4141, 2N4142 & 2N4143;
also Gi's new complementary pair, 2N4227 & 2N4228 complete
with data & specifications.

2N4228 | -~ |
Company. .
featuring: b, ...75150 @ | =150 mA
Address
Fill out & mail this coupon for
City _ State _ Zip___

i
|
|
|
|
|
|
|
: Name _ o
|
|
|}
l
|
|
|
|
)

your free 6 PAK today.

*Maximum Dissipation: 300 mW

For further information on GI's broad line of epoxy transistors, contact your local Gl sales representative,

GENERAL INSTRUNVMENT CORPORATION

600 West John Street, Hicksville, L. L., N.Y,.
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to industry for criticism. Later,
IBM and Boeing representatives
will meet with the agency to review
the criticism fed back from poten-
tial users of the standard test pro-
cedures. The military will field test
the revised procedures hefore
freezing them as formal specifica-
tions.

Double damage. Device impair-
ment from radiation is evidenced
in two ways: gamma rays cause
transient ionization effects and neu-
trons cause permanent displace-
ment of atomic lattice structure.
IBM’s proposal will include proce-
dures for tests made to simulate
both types of damage for diodes
and transistors. Parameters covered
in the program include transistor
beta, collector-emitter saturation
voltage and primary photo current
of pn junctions. Neutron fluences
(integrated neutron flux) up to 10
neutrons/square centimeter will be
considered. Test standards will be
proposed for doses up to 10'* rads/
second and some procedures will
be “suggested” to cover tests at
102 rads/sec. Since capacitors are
highly resistant to permanent dam-
age, capacitor test standards pro-
posed by IBM will relate only to
transient damage.

Transient-effect radiation simula-
tors covered by the IBM proposals
are pulse reactors (for capacitors),
low-energy flash X-rays (for transis-
tors) and electron linear accelera-
tors and high-energy flash X-rays
(for capacitors, transistors and di-
odes). Simulators for permanent
damage include both pulse and
steady state reactors.

Communications

Initial success

A fourth Titan-3C launch has
been added to the Initial Defense
Communications Satellite project
with signs pointing more and more
toward a gradual upgrading of the
research-and-development program
into an operational system for
long-haul military command-and-
control secure communications.

One reason the Initial system
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looks so attractive is because the
follow-on advanced satellite system
is beset by political and technical
problems and is slipping continu-
ally.

Also giving the Initial system a
push in this direction may be the
Pentagon’s tactical communica-
tions satellite for aircraft, ships and
troops in the field [Electronics,
Aug. 8, p. 61], which may handle
some of the duties of the advanced
system. The tactical communica-
tions satellite is moving toward a
late 1968 flight demonstration and
nearly every company in this busi-
ness has design teams at work on
the proposal.

Speculation. The fourth TInitial
system launch, which could come
early next year, will carry three
Philco Corp. satellites and at least
three experimental communication
satellites that would be ejected into
orbit from a new dispenser. Philco
is building a total of 22 flight mod-
els under the current contract, and
reports of additional purchases are
“purely speculation at this time,”
says Lt. Col. Nicholas S. Polio,
Pentagon program element monitor.

The first launch of the Initial
system on June 16 performed what
some project people called a “a rou-
tine miracle” by placing the seven
Philco satellites and a General
Electric Co.’s gravity-gradient test
satellite into a random 18,200-nau-
tical-mile near-synchronous orbit.
The second launch, following a
two-week postponement, is now
poised on the pad at Cape Ken-
nedy for an Aug. 25 launch date
with eight Philco satellites.

The second launch was to
have included a second-generation
GE gravity-gradient test satellite,
which will use mercury flywheels
to damp down the satellite’s oscil-
lations faster than the one now in
orbit—in 5 days instead of 60 days.
Pointing accuracy also will be im-
proved from =+ 4°-8° to =+ 2°-
2.3° degrees, GE expects.

However, because of the tight
schedule the Air Force decided to
postpone the second GE test until
the third Initial flight. A firm sched-
ule has not been decided for the
third shot. Originally it was set for
early in 1967.

Long life. There have been two

schools of thought by military proj-
ect officials on the third launch: if
the second flight this week is suc-
cessful, resulting in 15 satellite re-
peaters in orbit, then the third shot
should be held and used for a re-
plenishment launch (predicted sat-
ellite lifetime was 18 months but
some now predict a 3- to 5-vear
life). Others want to put up the
third group right away even if the
second launch is unsuccessful.

On the fourth launch will be a
satellite to test Sylvania Electric
Products, Inc.’s electronically de-
spun antenna, a technique for fo-
cusing the antenna’s entire output
on the earth from a spin-stabilized
satellite. Applied Physics Labora-
tory, in a Navy-sponsored effort,
will test a gravity-gradient satellite
called Dodge, which is described
by a Pentagon official as a “more
sophisticated experiment” than the
GE test. A third test satellite will
be Lincoln Laboratory’s LES-5 ex-
perimental satellite, which will
make direct communications tests
with aircraft. Special aircraft equip-
ment built for the test will provide
some multiple-access capability at
low data rates. LES-5 hardware is
being built at the Radio Corp. of
America and Western Microwave
Laboratories Inc.

The gravity-gradient stabilization
and electronically despun antennas
are two of the leading competitors
for future military communications
satellites, and some observers are
calling gravity gradient the favor-
ite for an upgraded Initial satellite.

Swinger. However, a develop-
ment earlier this month could be
a fly in the gravity-gradient oint-
ment. An Air Force project official
said that a solar flare on about Aug.
6 caused a “substantial” swing in
the GE gravity-gradient satellite
now in orbit. He wouldn’t sav how
much it had affected the satellite
—which before the flare had
damped down to about # 18°, well
ahead of the original schedule. He
indicated the effect from the flare
was more than anticipated.

GE, however, discounted the ef-
fect of the magnetic storm activity
from the sun. GE has asked for data
from the Air Force for that period,
William van Patten, GE project
manager, said.
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Until recently, there was only one type AOLux glass laser rod,

|
, ||
o '

Today there are 10.

They're all made by American Opti-
cal and designed to suit the pur-
pose of just about every system.
They all require less input power
than other solid-state materials.

We've expanded the line of gen-
eral-purpose glass rods to include
dopings of 2%, 3% and 6%, to give
you a wider selection for high pump
uniformity. This group of rods ex-
hibits very low loss, is essentially
inclusion-free, and is available with
special-purpose claddings.

For you who want long fluores-
cent lifetime, higher efficiency for

“Q" switching and better energy
storage for amplifier applications,
use the AOLux long-lifetime 3%, 4%
and 6% neodymium-doped rods.

Also available is a high-durability
rod for extra-large laser systems,
in dopings of 3% or less. Then
there are AOLux neodymium YbNd
double-doped rods with a 2 milli-
second lifetime, still with 1.06 mi-
cron output. And AOLux ErYbNd
triple-doped rods with 14 milli-
second lifetime—with outputs of
1.54 microns.

Naturally, such considerations

as present cavity configuration and
power supply, output wavelength,
output power, pulse duration, beam
spread, repetition rate, shape of
spike, cooling, etc., will condition
your selection.

That's where American Optical
comes in. We pioneered neody-
mium-doped glass laser rods; we
now offer 10 standard types. We're
ready and willing to help you match
our laser rods toyour specifications.
Contact American Optical Com-
pany, Space-Defense Division, 4709
Baum Blvd., Pittsburgh, Pa. 15213.

@ AMERICAN OPTICAL COMPANY

SPACE-DEFENSE DIVISION—SOUTHBRIDGE, MASSACHUSETTS
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last week

we mailed a customer
one of our tape
recorders and forgot
to mark it “fragile.”

we didn’t have to.

It came through like a phone bill. The recorder,
our MTR-3200, weighed in at 44 pounds. That’s pretty
compact for a unit that has to store and reproduce
data in the severest of environments. And the small
size is an added benefit. For another, it needs only
55 watts of 28 vbc power, and operates through 10g
shock with less than 6% peak to peak flutter.

The MTR-3200 withstands accelerations up to 25g
while ignoring temperatures from —40~ to +71°c.
Humidity up to 95% won'’t seep in, and it will run
at altitudes up to 150,000 feet.

Convenient plug-in modules provide 14 analog or
FM, or 16 digital channels. They can be used in any
combination. Six tape speeds are available in standard
pairs which are electrically selectable.

The MTR-3200 provides 2400 feet of laboratory
performance in a “breadbox,” while conforming to
IRIG standards for data reduction equipment.

If we haven’t mentioned all of your requirements,
and they’re tough ones, let us know.

Just write your specs on anything handy. Like the
back of a purchase order.

Send it to Leach Corporation, Controls Division,
717 North Coney Avenue, Azusa, California.

Export: Leach International, s.A.
LEAGH Or read them to us over the
phone: (213) 334-8211.
BOOTH 1515-16 WESCON
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Stackpole Ceramag® ferrite
components have been the
accepted standard of the Tele-
vision Industry for over twenty
years.

In 1965, Stackpole began sup-
plying Automatic Pincushion
Correction Cores, a major
advance, for color television
receivers. 1964 saw the intro-
duction of Stackpole 90° color
components including Flyback,
Yoke and Convergence Cores.
As far back as 1954, these same
components were introduced for
the 70° color Deflection Systems.

The list of contributions
Stackpole engineering and pro-
duction know-how has made to
the growth of color in television
is long and varied. This same
capability has been applied to
the continual improvement of

black and white receiving
equipment as well.

To be first with such items as
Horizontal Qutput Transformer
Cores and Automatic Pincush-
ion Correction is not enough.
Innovation must stand the test
of performance. Stackpole Cer-
amag® components have, since
1947. Small wonder most manu-
facturers have come to depend
so heavily on Stackpole’s expe-
rience and quality. Stackpole
Carbon Company, Electronic
Components Division, St. Marys,
Pennsylvania 15857. Phone: 814-
781-8521. TWX: 510-693-4511.

Ceramag” Ferrite Components are
Coloring the Entire Television Picture

Circle 48 on reader service card

ELECTRONIC COMPONENTS DIVISION
“"OUR 60th YEAR"
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From Hewlett-Packard, the world’s most exten-
sive line of electronic counters and accessory in-
strumentation ... designed to make your measure-
ments faster, easier, more accurate, and to make
measurements that were heretofore impossible.

*Measurement code used below: F=Fre-
quency, P=Period, MP=Multiple Period,
MPA=Multiple Period Average, TI=Time In-
terval, R=Ratio, MR=Multiple Ratio.

50 MHz COUNTER WITH PLUG-INS T0 12.4 GHz

Model 5245L Electronic Counter measures F,
P, MPA, R, MR, TI.* Frequency measurement
0 Hz to 50 MHz directly; up to 100 MHz, 500
MHz, 3000 MHz and 12.4 GHz with plug-in
converters. Sensitivity, 100 mv; time base,
better than 3/10°/ day; 8-digit in-line readout.
1 M@ input, front panel trigger level control.

HP 52451 Counter without plug-ins, $2950

NEW! 1 Hz resolution at X-band in 4 seconds

HP 5255A 12.4 GHz Heterodyne Converter, $1650
HP 5251A 100 MHz Plug-in Converter, $300

HP 5252A DC to 350 MHz Prescaler Plug-in, $685
HP 5253B 500 MHz Plug-in Converter, $500

HP 5254A 3000 MHz Plug-in Converter, $825

HP 5261A Video Amplifier Plug-in, $325

HP 5262A Time Interval Plug-in, $300

HP 5264A Preset Unit Plug-in, $650

HP 5265A DVM Plug-in, $575

OTHER HIGH-FREQUENCY COUNTERS

Model 5244L 50 MHz Electronic Counter meas-
ures F, P, MPA, R, MR.* Time base +2/107/
month, gate times 1 usec-10 sec, 7-digit in-
line readout. $2225.

Model 3734A 2.5 MHz Electronic Counter meas-
ures F, P, MPA, R, MR, TI* 2 Hz to 2.5 MHz.
Time base, +2/10¢ week; gate times, 0.01-
1 sec (to 10 sec optional); 5-digit in-line
readout. $1075.

Model 5233L 2 MHz Electronic Counter meas-
ures F, P, MPA, R, MR, TI* O Hz to 2 MHz.
Time base, +2/10’/month; gate times, 10
usec-10 sec; 6-digit in-line readout. $1750.

Model 5232A 1.2 MHz Electronic Counter
measures F, P, MPA, R, MR* 2 Hz to 1.2
MHz. Time base, +2/107/ month; gate times,
0.01-10 sec; 6-digit columnar readout. Mode/
5532A identical but with 6-digit in-line read-
out. HP 5232A, $1300; HP 5532A, $1450.

LOW-FREQUENCY COUNTERS

Model 5211A 300 kHz Electronic Counter
measures F and R* 2 Hz to 300 kHz with a
4-digit columnar readout. Uses power fre-
quency line as time base; gate times of 0.1
and 1 second. Model 52118 identical except
has gate times of 0.1-10 seconds. Model H22-
5211B same as 5211B but with a 4-digit
in-line readout. HP 5211A, $600;

HP 52118, $725; HP H22-5211B, $825. _’b

P

Model 5212A 300 kHz Electronic Counter meas-
ures F, P, MPA, R, MR* 2 Hz to. 300 kHz.
Time base, +2/10¢/ week; gate times, 0.01
sec-10 sec; 5-digit columnar readout. Model
5512A identical but with 5-digit in-line read-
out. HP 5212A, $925; HP 5512A, $1050.

Model 5223L 300 kHz Electronic Counter meas-
ures F, P, MPA, R, MR, TI* O Hz to 300 kHz.
Time base, +2/10¢/ week; gate times, 10
usec-10 sec; 5-digit in-line readout. $1325.

PRESET COUNTER

Measures normalized rates, ratio, normalized
ratio and time for N events to occur. Direct
reading in engineering units; N may be pre-
set to any integer between 1 and 100,000;
range is 2 Hz-300 kHz. HP 5214L, $1475.

10 nsec TIME INTERVAL COUNTER

Permits measuring of time interval with reso-
lution to 10 nsec over the full 10 nsec to 0.1
sec range. |deal for precise digital measure-
ment of short-time events. 7-digit columnar
readout. HP 5275A, $2500.

REVERSIBLE PLUG-IN COUNTER

Totalizes, counts sum or difference of 2 in-
puts, totalizes 1 signal with direction of count
as a function of polarity or quadrature phase
of another signal; 2 MHz counting, 1 MHz
subtracting, 250 nsec reversing. HP 5280A,
$1450; HP 5285A Plug-in for described op-
erations, $450.

NUCLEAR SCALER-TIMER

Accepts pulses from nuclear detectors to
accumulate, display and record nuclear
events. Three-mode pulse height analyzer,
stability is 0.01%, 6-digit in-line display. HP
5201L, $1950. Other models down to $950.

AUTOMATIC FREQUENCY DIVIDER

Automatic direct readout of frequency, 0.3 to
12.4 GHz, on 5245L Counter. No ambiguity
offset or arithmetic processing. HP 5260A,
$3250.

DIGITAL RECORDER

Prints 5-lines/sec; 11 digits (12 available)
2 msec input data transfer time, plug-ins
for BCD or 10-line codes, HP 562A, $1080-
$2100, depending upon options.

TRANSFER OSCILLATORS

Extend frequency range of 5245L Counter
(with 5252A or 5253B Plug-in) and measure
CW, pulsed and FM signals to 12.4 GHz ard
higher. HP 540B, $1050; HP 25908, $1900.

DIGITAL-ANALOG CONVERTERS

Digital-Analog Converters make possible high
resolution analog records from counters,
scalers, DVM’s; operate directly with HP and
Dymec instrumentation. HP 580, $525.

VLF COMPARATOR
A compiete system for checking counter time
bases and other oscillators against
U.S. Frequency Standard broadcast by
station WWVB (60 kHz). HP 117A, $1300.

wn electronac counters
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H¥ counters are subjected to tests that are much more strin-
gent than normally expected for commerzially priced equip-
ment. All irstruments in development undeargo extensive tests
such as sheck, vibration, high and low temperature, humidity,
ekctromagnetic compatibility (RFI) and line voltage and fre-
quency. Components undergo environmental tests in the HP
Ccmponents Evaluation Laboratory. Quality audits are per-
formed regularly to ensure that origina performance and

L8
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5 m reliabilaty

counter gets severe temperature testing before shipment.
One result of quality assurance at Hewlett-Packard is that,
in long term reliability tests, twenty Model 5245L Counters
survived a total of 18,077 test hours with only two disabling
failures. That's an average of one failure per 4 years at 40
hours per week! Mean-time-between-failures (MTBF) exceeded
military requirements comfortably. Another result: standard
hp counters have passed military environmental tests and have

quality standards are being met. Finally, each solid-state been assigned MIL nomenclature (data upon request).

ere’s a small part of hp's extensive in-house test facilitywhere  To force any marginal components to fail before shipment, all Decade counting assemblies for all solid-state counters under

ins:ruments are tested unde’ extreme shock, vibration, tempera solid-state counters are operated at +65°C for at least 16 go a temperature of 80° C for 2 hours to force failure of any

tere, humidity ard electromagnetic conditions. hours in heated cabinets marginal components. Despite this torture, the fallure rate of
decades is less than 0.5%. The assemblies are also operated
for 22 hours at room 1emperature

Since the introduction of the first hp counter more than 15 years ago, Hewlett-Packard
has been the leader in virtually all areas of frequency generation and measurement
Hewlett-Packard’s proficiency in cesium beam frequency standards, quartz oscillators,
frequency synthesizers, signal generators and other electronic equipment has enabled
Hewlett-Packard to excel in all areas of electronic counter design.

The Frequency and Time Division of Hewlett-Packard concentrates the full efforts
of hundreds of engineers, technicians and manufacturing people on frequency and
time measurements and standards.

For more information on Hewlett-Packard frequency and time measuring instru
mentation, call your field engineer or write, Hewlett-Packard, Palo Alto, California 84304,
Tel. (415) 326-7000; Europe: 54 Route des Acacias, Geneva

Data subject to change without notice. Prices f.0.b. Palo Alto, California;
for prices in other countries, contact your hp field office.

HEWLETT hp PACKARD

An ertra measure of quality

I ane of numerous tests, all Model 52450 crys:al oscillator
assemblies are uperated and observed For two weeks o deter-
mirie aging rates.

Printed in U.S.A.
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TRANSISTOR DIVISION @(llitron DEVICES,INC.

1177 BLUE HERON BLVD. / RIVIERA BEACH, FLORIOA / (305) 848-4311 / TWX: (510) 9526676

Leader in Germanium and Silicon Power Transistors, Cryogenic Thermometers, High Voltage Rectifiers, Hot Carrier Diodes, Temperature Compensated Zeners,
Voltage Variable Capacitors, Random/White Noise Components, Microelectronic Circuits, and High-Pac Interconnection Systems.
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Doctors needed a battery they could trust inside you

while it worked to save your life!

Mallory made it.

What can we do for you?

Medical Science needed a battery. A battery that literally could keep your
heart beating. A battery to power a heart pacemaker—the electronic
device that “shocks™ sluggish hearts into a normal beat. A battery that
would last three years or more in this surgically-implanted device even in
the high temperature environment of the body. Medical researchers came
to Mailory. Mallory provided the battery— the high-energy mercury battery
made so reliably its manufacturing process practically insures zero defects.
BATTERY- POWERED MIRACLES

The high-energy density of the mercury battery and its extraordinary reli-
ability have found many uses in medical electronics. Mercury batteries will
be the source of power for new devices that help control your breathing,
control hypertension, even stimulate bone growth. Mercury batteries can
be made so small they will fit into “radio capsules” that transmit informa-
tion from within the stomach. And, of course, for years Mallory mercury
batteries have powered hearing aids, bringing new comfort and hope to
the hard-of-hearing.

THE HIGH TEMPERATURE BATTERY

One of the special attributes of the Mallory mercury battery is its ability
to withstand high temperatures. No other dry battery can approach its per-
formance when the temperature climbs above normal—the mercury system
was developed in World War 11 specifically for use in hot climates. Today

2 8 8

PER CENY CAPACITY AVERAGE

L T T
TEMFERATURE - DEORGES |

od

mercury batteries rated to withstand temperatures of 160°F are at work in
Vietnam. Geologists use them in deep-hole experiments where the temper-
atures approach 200°F. And, of course, the high temperature characteristics
of mercury batteries are vital to power surgically-implanted devices that
must operate faithfully at 98.6°F for years!

OVER 1000 DIFFERENT TYPES

Mallory currently makes over 1000 batteries of all sizes and capacities. If
we're not actually producing the battery you need, we'll be happy to work
with you in designing a new one. Write the Application Engineering Depart-
ment, Mallory Battery Company, a division of P. R. Mallory & Co. Inc.,
S. Broadway, Tarrytown, N.Y. 10591. Or call 914-591-7000. In Canada:
Mallory Battery Company of Canada Limited, Sheridan Park, Ontario.

'f.?’@-

It’s good business to do business with Mallory MALLORY ’
ANNIVERSARY
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Familiar withTEFLON?
Try this quiz.

TEFLON is transparent!

TEFLON can be cemented!

TEFLON can be heat sealed,
thermoformed, heat bonded!

ATEFLON film is made by Du Pont!

All are true with
TEFLON FEP film: anew
dimension in TEFLON

Let us tell you more.

o G S O S S S S A SN G G5 G5 (N D G5 NN N B G0 R G N O G G G G S 08D 0N NS NS G N N B B RN
Du Pont Company, Room 4611, Wilmington, Delaware 19898

TEFLON FEP fluorocarbon film brings the familiar properties of TEFLON p/us a new form versatility and ease of fabrica-
tion for applications like: conveyor belting, critical industrial packaging, gaskets, roll covers, reinforced plastics curing,
closures, high temperature electrical insulation, flexible flat cable, printed circuitry.

The application | am considering is

To do the job, a material with the following critical properties is required:

TEFLON FEP FILM MY REQUIREMENTS
Mechanical ............ high impact, abrasion, tear strength. Useful at
cryogenic temperatures
Thermal resistance . ...... from —240 to +200°C. continuously. .. ... .. from to
Chemical resistance . .. ... the most inert of all plastics. . ............. to
Release, anti-stick........ SUPEFIOF .. v vttt ettt e yes no
Electrical .............. No tracking, non-wettable, non-flammable, low

power factor and dielectric constant, dielectric
strength: 4,000 vpm for 2 mil film.
Weatherability .......... high transmittance of ultraviolet and all but far
infrared, inert to outdoor exposure
| am interested in these forms and processing techniques:

Film thickness .......... ¥,1,2,5,10,20mil. . ......... ... . ... .. thickness _
Heat bonding . .......... directlytometals. ...................... substrate
Heat sealing .. .......... provides a plastic weld at 300°C............ yes no
Cementing ............. available with one or both surfaces treated to substrate

accept conventional adhesives, for laminating one side

to metals, rubber, glass cloth, asbestos fabric, both sides

EUBs o 4 19 © 100000 0 0008000000080 oD yes no
Thermoforming ......... a true thermoplastic, thermoform at 525°F., shape_

with conventional equipment . . ............
Please send full appropriate technical data.
Name Address
Company City State Zip
Job Responsibility. Business Phone

@) -
TEFLON’ FEP fluorocarbon film
— BETTER THINGS FOR BETTER LIVING. . . THROUGH CHEMISTRY
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SIART
PITGHING!

Make us show you in black and white how Slater can
supply in quantity 1N3189 series diodes to MIL-S-19500/
155 and high voltage rectifiers and assemblies at the
lowest price per voltage and ampere rating in the industry.

Bear down! Demand to see some of Slater's 1 ampere
hermetically sealed diodes up to 1000 volts with guaran-
teed recovery times of less than 100 nanoseconds. Too
much pressure won't be necessary. We want you to sample
and test these units in your high frequency applications.

Don't let up! Ask to see how we can supply combina-
tions of specifications in our assemblies at extremely high
reliability levels previously unavailable in the industry. The
Slater SLA-01 to SLA-020 are 1/5 the size of comparable

units. They feature up to 20,000 volts PIV and 200 Mi
average rectified current with extremely low leakage an
forward voltage drop. Additional units up to 100 KV PI
are also available.

Go ahead, toss 'em in. We want your problems. Call t
collect for samples of our single junction diffused 1 an
2 ampere silicon rectifiers with up to 2000 volts PI\
These units have a 20% safety feature on all specific:
tions. All are controlled avalanche.

We're used to solving difficult problems when it come
to semiconductors! After all, Slater is the fastest growin
semiconductor manufacturer in the industry. There mu:s
be a reason.

E S/arer

SLATER ELECTRIC INC.

SEMICONDUCTORS DIVISION
45 Sea Cliff Avenue < Glen Cove, N.Y.

56 Circle 56 on reader service card
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Diamond spiraled
Metal Glaze element

Ceramic substrate
Plated-on copper end cap

High-temperature
soldered termination

Tin-lead
electroplated copper leads

v
NBV; low-cost Metal Glaze™ resistors for MIL-R-22684

4 times better load-life stability

IRC's new molded Metal Glaze resistors provide stability,
reliability and precision unmatched anywhere for the price.

Tested for over 15 million unit hours, they meet or exceed CAPSULE SPECIFICATIONS

all MIL-R-22684 requirements. Load life stability, for in-
stance, is four times better than MIL allowance. Typical § SRaa 11
AR is 0.5% after 1000 hours, full load at 70°C. Even at

higher temperatures, AR is still typically under MIL limits. AL i i
i WATTAGE s W@ 70°C L, W@ 70°C

The Metal Glaze resistance element is extremely rugged. RESISTANCE 51¢ thru 150K 10¢ to 470K @
It is 100 times thicker than conventional films and is imper- 10

: > : LERANCES +2%, +5% +2%. +5%
vious to environmental extremes. The tough, uniform TEMPERATURE
molded body resists solvents and the mechanical abuse of COEFFICIENT +2000pm °C max +200ppm/°C max
automatic machines. - epe ' e ’

) ; VOLTAGE 250V max 350V max.

New IRC molded Metal Glaze resistors are immediately SIZE 250" x 090" dia. 375" x .138" dia,
available in four forms of packaging to cut your production IRC TYPE RGO7 RG20

costs. For complete data, prices and samples, write to:
IRC, Inc., 401 N. Broad St., Philadelphia, Pa. 19108.
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That’s the way most engineers feel about using these 28 Secondly, they’re reliable. That’s what makes it

popular Motorola silicon annular complementary transistors o comfortable for the designer. He knows he can

In their designs. depend on each and every device with patented

NPN PNP APPLICATION annular structure that he uses.

g“gg%g%g: gmggggggﬁ Complementary high performance STARS* He also knows he has a dependable supply.
IN2221-214 | 2N2906.05a | for medium level switch and amplifier Motorola has been making these types by the
2N2222-22A | 2N2907-074 | @pplications. IR —

Complementary high performance BOX And the prices? They’re comfortable, too. That
gmggig g“ggg?g?ﬁ for low level switch and amplifier . . P L/

’ applications. is the nicest part.

oRER52 IN3457 Complementary high performance So, why don’t you get yourself some old shoes
2N3253 2N3468 SNOIYZF%%KES for high level switching and get comfortable! Your local Motorola semi-

applications. . .

Cpp I PR — : conductor distributor has them all in stock in up
2N2369 2N3546 |e(:,r2|p ﬁ?éin f;ied'gswifceh oar‘;r‘n)z:ir::caeﬁog:{ to 1000 quantities. Larger requirements can be

Why ? handled by your nearest Motorola district office.

Because they are versatile. They fit anywhere do ail For complete technical data write: Motorola Semi-
jobs well. If there were such a thing as a “universal” transistor, conductor Products Inc., Dept. TIC, Box 955,
these would all be top candidates for the title. Phoenix, Arizona 85001.

*Trademark of Motorola inc.

MOTOROLA Semiconductors
~ whene the priceless ingnediont & cane!
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A switch to insulation of MYLAR
gave Western Electric a more reliable relay

Greater performance reliability with
substantial cost savings—that’s why
Western Electric has switched from
cellulose acetate to insulation of
MyLAR* polyester film in the manu-
facture of relays. MYLAR gives not
only superior dielectric strength for
better insulation, but also greater
physical strength. During assembly,
it actually holds the relay terminals
parallel without additional tools or
supports. Over all, this has permitted
Western Electric to reduce costs.
Relays are just one type of compo-

Electronics | August 22, 1966

nent where MYLAR improves perform-
ance and saves money. Chances are
you could takeadvantageofitsunique
balance of properties: exceptional
strengthin thin, weight-saving gauges
...thermal stability from -60° up to
4130 C°. . .highmoisture and chem-
ical resistance . . . long-lasting flexi-
bility.

Why not investigate? For your free
only DU PONT makes

LI myLar:

Ry
Better Things for Better Living
v s through Chemstry

POLYESTER FiILM

»SEE US AT WESCON, BOOTH 1533-35."

copy of the complete “Fact File” on
insulation of MYLAR—mail coupon.

Du Pont Company, Room 3666(C
Wilmington, Delaware 19898

-
| |
I Please send me a copy of the I
| ~Fact File” on insulation of MYLAR® |
| |
| Name |
| I
| I
| |
| |
| |

Title
Company
Street I .
City State Zip
In Canada: Du Pont of Canada, Ltd , P.O. Box 660, Monlreat
L e e e e ——
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10 gramguard

Reverse-voltage defense is just one
more reason for G-E tantalum foil

60

Forget about a surprise reverse with
G-E tantalum foil capacitors. They're
designed to take it. And reverse-volt-
age defense is just one reason for
using G-E tantalum foil. Here are
three others:

PROVED IN-CIRCUIT RELIABILITY:
They've been proved—and improved
— for over 17 years. More than 20
million have been successfully ap-
plied. G-E tantalum foil earned a
0.00023 reliability record (per 1000
hours) on Minuteman reliability tests,

Circle 60 on reader service card

based on the Minuteman acceleration
factor.
NO CATASTROPHIC FAILURES: Low
impedance circuits and catastrophic
failures are no problem with G-E
tantalum foils. They're self healing.
LONG SHELF LIFE: We're up to the
14 year mark . . . with less than a 5%
capacitance change at 25C. That's
shelf life!

G-E tantalum foil capacitors are
available in ratings up to 450VDC, 0.15
to 3500uf, —55 to 85 or 125C. They're

virtually risk-proof. And may cost
more. But isn’t a proved line your
best defense?

For all the facts on &-E tantalum foil
reliability, write for Reliability Re-
port, Section 430-25, General Electric
Co., Schenectady, N. Y. 12305.

ELECTRONIC COMPONENTS DIVISION
GENERAL @B ELECTRIC
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Sorensen Power Supplies

for

Scientific Instrumentation

Precision instrumentation requires precision power. Sorensen applies its advanced standard
product technology to demanding custom designs. Here are three typical examples.

Model MQB72-1 is a silicon transistorized
precision DC power supply designed for use
with standard AEC nuclear instrument mod-
vle bins. Voltage regulation is #=0.02%
(line and load combined) with remote
sensing ° Stability, +0.1% max. for 8
hours after a 30 minute warmup * Recov-
ery time, 50u to ==0.1% of the output
voltage for any line change or a 10%-
100% load change. Other design features
include electronic overload protection for
overloads above 120% of rated output
current with automatic recovery. Ripple—
3 millivolts (peak to peak) maximum,

Model 2400-4 high voltage DC power sup-
ply was designed to be used as part of a
beam separator. Operating in pairs, these
power supplies provide an electrostatic
field of 800,000 volts. The application re-
quires these units to operate for long fail-
ure-free periods without maintenance. The
controller unit shown above is fully me-
tered and offers maximum personnel and
equipment protection. Output voltage is
0-400kV @ 4mA. Line regulation is
=+ .20%. At 1mA ripple is 0.25% peak to
peak. New manufacturing techniques have
been used to produce this compact design.

The XLS Series is a line of xenon lamp
power supplies which utilizes NO spark
gaps or relays. Sorensen’s unique pulse
ignition circuitry guarantees instant start-
ing and greatly increased lamp life. These
supplies deliver regulated, low-ripple
power with line voltage variations of 100-
130 Vac or 200-260 Vac. This precise
stabilization permits use of the Xenon Arc
Lamp in applications such as spectrome-
ters, precision optical systems, spectro-
phosphorimetry, spectroprojection systems,
solar simulation, spectrophotography, and
general photographic projection systems,

For details on any Sorensen standard/custom DC power supplies, AC line regulators, or frequency changers, contact your Sorensen
representative or: Raytheon Company, Sorensen Operation, Richards Avenue, Norwalk, Connecticut 06856. Tel: 203-838-6571.

“'SEE US AT WESCON BOOTHS 145 & 146 HOLLYWOOD PARK"’
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SO MANY ORDERS

FOR THESE

MARCONI INSTRUMENTS
HAVE BEEN COMING IN

THAT WE NOW MAKE
THEM IN THE U.S.A.

MARCONI

INSTRUMENTS

Divigsion of English Electric Corporation

111 Cedar Lane » Englewood, N. J. Telephone: 201-567-0607
SEE US AT WESCON, HOLLYWOOD PARK, BOOTH 370-1

62 Circle 62 on reader service card

Model 7816
12 CHANNEL NOISE
GENERATOR

Simulates up to 12 voice or data

channels for multiplex, troposcat-
ter, SSB, FM multi-channel
systems.

e Checks complete system line-in
to line-out

o Provides 12 non-coherent inde-
pendent channels 300 cps to
3400 cps

Model 2090
2700 CHANNEL NOISE

LOADING TEST SET

Checks Noise Power Ratio of multi-

channel systems, satellite commu-

nications, cables, etc.

e Generates noise flat to 0.5db
from 12 kc to 12.388mc

e Band limiting and slot filters to
2700 channels for all CCIR,
CCITT and DCA recommenda-
tions and out-of-band testing.

Modet 791D
FM DEVIATION METER

Covers 4 mc to 1024 mc. Xtal lock
on local oscillator gives less than
20 cps FM noise.

e Deviation =5, +25,
+75,+125kc

e Accuracy +3% fsd

e Modulating freq.: 20 cps to 35 k¢
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SOMETIMES WE WONDER WHO BEN'S WORKING FOR

Ben’s the head of our Technical Service Department.

And when Ben sets ott to help you with a wire, cable or tubing problem, nobody
but nobody rests until it s solved. It’s more like a declaration of war. On the prob-
lem and on us, too, if Ber feels we’re not jumping to help as quickly as he feels we
should. (It's no good rerrinding Bzn who pays his salary. We’ve still got thescars.)

Soif you want help with an engineering or technical problzm, Ben’s your man.

Just as he’s the man to help vou select the right Alpha product for any
particular application.

Or prepare detailed technical specifications on any Alpha product.

Or help out with engineering data sheets and technical monographs. &

Or furnish test data. 2

Even though we are the indus:ry’s most complete one-stop source of
wire, cable and tubing, you’ll find Ben will treat you as if you’re the :
only customer who eve- bought an Alpha product. !\

Maybe we do sometimes worder whose side he’s on. But there’s f. N
not much doubt about Aho benefits. 5 F

Like to know more about Alpha technical help or products? Write us,
Or call your nearest Algha distrisutor,

-~
-

A Division of Loral Corporation AI.P“A W|RE I

Headquarters: Elizabeth, New Jersey 07207. Phone: 201 925-8000
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This little sample will help explain some...

New

1deas

for multi-layer circuitry

Formica’s MLC system permits accurate registration of circuits,
maximum packaging density, high-temperature

Many common multi-layer circuitry problems
can be solved. Just ask your Formica rep
to bring in his kit (with samples) detailing
Formica’s new MLC system. System’'s
base laminate is FORMICA® brand copper
clad laminated plastic, FR-45—documented
reliability. Pre-preg has resin specifically
developed for use with FR-45 . . . has in-
organic additives which increase thermail
conductivity of laminate; OKs use of thin

circuit lines, thin copper foil, dense packag-
ing. And circuit pads hold tight for accurate
registration . . . no slippage. Go ahead and
weld or solder: bond holds. Reliable circuits
... resin stays viscous (but not watery) to
fill around all elements. Many tiny, closely-
spaced hol2s to drill? Your Formica rep
can tell you how. Also how you can use one
laminate (instead of 4)for G-10,G-11, FR-4,
FR-5 requirements. Write, Dept. ID-5.

Leadership through innovation « FORMICA CORPORATION « Cincinnati, Ohio 45232 subsidiary of

stability, plus!

_ =
— ®
EFORMICA
i BRAND

industrial plastcs

e —————
CYANANMID

FORMICA® is our trademark for various products, including our brand of laminated plastic.
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YK Silicon Transistor's huge array of JAN devices

SILICON

TRANSISTOR
CORPORATION
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HOW
MANY
VOLTS

INA

5

NANOSECOND

PULSE
2

ONLY RAYTHEON COMPUTER'S NEW
NANOVERTER KNOWS FOR SURE.

Raytheon Computer’s new NANOVERTER can
make accurate voltage measurements on 5 nano-
second pulses. It’s the only instrument around
today that can.

Besides a remarkable 5-nanosecond sampling de-
vice, the NANOVERTER includes a 12-bit analog-
to-digital converter. Continuous throughput is as
high as 45KC with accuracy =+ 2% of full
scale. Timing is easy; the entire conver-
sion process is controlled by a single

pulse. The NANOVERTER comes in a standard
5'/4" x 19” rack-mountable drawer.

Benefits of the NANOVERTER are immediately evi-
dent to those concerned with high speed transients
encountered in memory and integrated circuit test-
ing, shock and vibration analysis and other high
speed pulse studies. We suggest they write today
for Data File E-125. Raytheon Computer,
2700 S. Fairview Street, Santa Ana, Cali-
fornia, 92704. Phone (714) 546-7160.

Watch the NANOVERTER run at Wescon, Booth 1238. But you'll have to be quick.

Trademark of the Raytheon Company for its data system.
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A subsidiary of Corning Glass Works

SIBN[IIES INI[BHAI[“ EIHE"IIS E 811 East Arques Avenue, Sunnyvale, California
Tel.: (408) 739-7700 TWX: (910) 339-9220

1000-2499 1 Type Mixed 25-99 1-24
100-999  100-999

SP806A Dual 4-Input Gate Expander 2.95 3.10 3.25 3.70 4.65
SP808A Single 8-Input NAND Gate 2.95 3.10 3.25 3.70 4.65
SP816A Dual 4-Input NAND Gate 2.95 3.10 3.25 3.70 4.65
SP825A J-K Binary Element 4.55 4.80 5.05 5.75 7.20
SP826A%  Dual AC Binary Element 8.00 8.40 8.80 10.10 12.60
SP840A Dual Exclusive-OR Gate 3.30 3.50 3.70 4.20 5.25
SP855A Dual 4-Input Power Gate 3.30 3.50 3.70 4.20 5.25
SP870A Triple 3-Input NAND Gate 3.30 3.50 3.70 4.20 5.25
SP880A Quadruple 2-input NAND Gate 3.30 3.50 3.70 4.20 5.25

kAvailable after July 15
SEE US AT WESCON—BOOTHS 156-158 SPORTS ARENA
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Nine compatible elements
14 13 12 11 10

[ﬂ

1 2 3 4 5 6 7

SPB06A Dual 4-Input Gate Expander
14

1 2 3 4 5 6 7
SPBOBA Single 8-Input NAND Gate

14 13 12 11 10

1 2 3 4 5 6 7
SPB16A Oual 4-Input NAND Gate
SP855A Oual 4-Input Power Gate

14 13 12 11 10 9 8

1 2 3 4 ) 6 7
SPB25A J-K Binary Element

14 13 12 11 10 £

1 2 3 4 5 6 7
6PB826A% Dual AC Binary Element
14 13 12 11 10 9 8
Vee
S GND.
1 2 3 4 5 6 7

SPB40A Dual Exclusive-OR Gate
14 13 12 11 10 9 8

S
iL-'I

1 2 3 4 9 € 7
SPB70A Triple 3-Input NAND Gate
14 13 12 11 10 9 8

B SR L.

1 2 3 4 5 6 ?
SPBB0OA Quad 2-Input NAND Gate
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MARRIAGE OF
CONVENIENCE

How Sperry blends the best
of two technologies into a

superior microwave source

A V band Sperry klystron with matching solid-state power supply.

System designers who want to capital-
ize on the obvious advantages of solid-
state without enduring the crippling
power and frequency limitations are
discovering a new solution: the pack-
aged power supply/klystron oscillator
combination from Sperry Electronic
Tube Division.

Sperry now offers single low-voltage
(28 volts) DC-to-microwave frequency
sources which combine the best fea-
tures of solid-state circuitry and klys-
tron oscillators. The source consists of
an all solid-state power supply, a reflex
klystron, and (if required) a stalo
cavity and an isolator.

For many applications. Sperry has
already proved that such a combina-
tion can equal the size and weight of
an all solid-state source and show con-
siderable improvement in reliability,
power handling capability, noise and
other characteristics.

The Sperry designs are based on
existing hardware and technologies.
Tubes, power supplies and stalos al-
ready in production require only minor
modifications to become usable com-
ponents in packaged source combina-

Precise prediction of the inter-
action between microwave and
solid-state elements requires
in-depth understanding of both
technologies. Such understand-
ing is the principle ingredient
in Sperry's '"Storehouse of
Knowledge.” Put our under-
standing to work for you today.

iRy

DIVISION OF
SPERRY RAND
CORPORATION

tions. Because no development work is
required, you can expect peak reliabil-
ity from the first unit —the “learning
curve” stage is completely eliminated.

Sperry delivers the source in a com-
pact, integrated package . . . for a
typical X band application it may be
as small as 100 cubic inches and weigh
as little as four pounds. While power
supply maintena.ce should be con-
ducted at depot level, the tube and
stalo may be replaced, at any level,
thanks to the fixed reflector voltage
feature of Sperry reflex klystrons.

In packaging the units, Sperry pays
particular attention to environmental
requirements, mounting requirements
and optimum RFI shielding.

If you're concerned with the per-
formance and reliability of an all
solid-state source to meet your specifi-
cations, or if you want to avoid the
agony of matching a klystron to its
power supply, get more information
about Sperry's packaged source capa-
bility. For your free copy of a new
technical paper, ask your Cain & Co.
man or write Sperry, Gainesville, Fla.

SPERRY ELECTRONIC TUBE DIVISION, Gainesville, Fla.

National Representatives: Cain & Co., Los Angeles, 783-4700; Boston, 665-8600; Arlington Heights, 253-3578; Dallas, 369-2897; Dayton,
228-2433; Eastchester, 337-3445; Philadelphia, 828-3861; San Francisco, 948-6533; Syracuse, 463-0462; Washington, 296-8265; South Amboy,
727-1900; Huntsville, 534-7955; Dade City, 422-3460; Montreal, 844-0089.
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NASA weighs Mars
mission to fill
spacegap...

... and justifies
Venus flyby . ..

... while Congress
mulls probe
of satellites

F-111 introuble
with Congress again

Washington Newsletter

August 22, 1966

The space agency is considering adding a Mars mission in 1971 to fill the
present four-year gap between the Mariner and the Voyager unmanned
planetary exploration programs. Under intensive study at the Ames Re-
search Center and the Jet Propulsion Laboratory is a Mariner mission to
fly past Mars and eject an instrumented probe onto the planet to measure
its atmosphere. Such data would help plan future manned and unmanned
Voyager landings on Mars.

Some observers consider the program an answer to criticism by Rep.
Joseph Karth (D., Minn.), chairman of the House Space Science and
Applications subcommittee. Karth was so unhappy with NASA’s lack of
an instrumented probe on the 1969 Mariner that he tried to take some
money from the development of the 1967 Mariner probe of Venus and
put it toward development of a 1969 Mariner instrument package. Karth
and others are still worried about the wide difference in opinion on just
how much atmosphere Mars has [Electronics, Aug. 8, p. 61]. Planners
call a Mariner/Mars shot in 1971 a logical interim mission between a
Mariner flight to Mars in 1969 and the more ambitious Voyager, due to
make its first flight in 1973.

At the same time, other Congressional criticism is keeping the space
agency hopping. It currently is preparing justification for its controver-
sial Mariner flyby of Venus in 1967. The House, in its conference report
accompanying the NASA fiscal 1967 authorization, demanded a full report
by Sept. 1 on NASA’s plans to explore Venus.

Dissatisfied Congressmen are looking over the space agency’s shoulder
in still another area—the disappointing performance of the giant obser-
vatory-class satellites. Congress is delaying a full investigation of the
troublesome satellites until NASA’s Observatory-Class Spacecraft Review
Board has made its report.

No hearings are currently planned, but a staff study is being made for
the House Science and Astronautics Committee. All NASA has been able
to say about its report is that it should be finished in several weeks.

The NASA board was established right after the failure of the $50-
million Orbiting Astronomical Observatory, which was launched April 8.

In addition, the group is investigating the Orbiting Geophysical Obser-
vatory and the Nimbus weather satellite, which also have had their share
of technical difficulties.

Congress will take a second close look at the high-priced, sometimes
overweight F-111—something that may have a significant impact on the
future of the Navy-Air Force aircraft. With the Pentagon now publicly
admitting that costs are soaring on the program, Sen. John L. McClellan
(D., Ark.) has scheduled a new series of hearings for next spring—possibly
April—Dby his Permanent Investigations subcommittee. McClellan’s panel
is the same group that tore into the Defense Department in a 10-month
investigation in 1963, when the F-111 was called the TFX.

Performance of the swing-winged aircraft will be the principal topic
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Apathy may kill
metric system bill

Patent bill
faces stiff
Senate fight

Aeronautics satellite
delayed by Comsat

70

Washington Newsletter

of conversation this time. The committee is not expected to get into
whether Defense Department officials were purposely guilty of wrong-
doing—something that got close scrutiny during the first investigations.

The F-111 program—which has bloomed into a development project
involving four aircraft under the guiding hand of McNamara—has
already cost the Government $788 million in development with another
$100 million committed, the Pentagon acknowledges.

The cost of each aircraft is now estimated at $8 million for the Navy
version, the F-111B, and $5 million for the Air Force model, the F-111A.
The figures are nearly double the Pentagon’s original estimates. The
reasons given for the booming costs were unrealistic original cost esti-
mates, technical difficulties on the Navy model and its Phoenix missile,
and Government changes intended to boost the aircraft’s capabilities.

A necessary first step toward adoption of the metric system in this country
may die in Congress because nobody seems to care.

A bill to authorize a study of the effects of such a switch has been
passed by the Senate, but has been languishing in the House Rules Com-
mittee for more than a year. Rep. George Miller (D., Calif.), chairman of
the House Science Committee and original author of the study proposal,
has been promising for more than a month to press the Rules Committee
to release the bill to the House floor. So far, he has failed to move,
and the Rules Committee is showing no intention of acting on its own.

Long-pending legislation on Federal patent policy is being pushed toward
a bitter Senate fight despite the fact that the bill is given little chance of
passage. Even if the legislation—giving Federal contract administrators
broad powers to assign patent rights to contractors—survives debate and
a threatened filibuster in the Senate by Russell Long (D., La.), it stands
little chance of success in the House.

The effect of the legislation would be to reinforce present Pentagon
practices of assigning most patent rights to contractors, accelerate Na-
tional Aeronautics and Space Administration tendencies to freely assign
such patents and overturn restrictive patent provisions in laws governing
the Atomic Energy Commission, Federal Aviation Agency and other
Federal organizations.

The bill had been locked up in the Senate Judiciary Committee more
than a year. The committee, unable to reach any compromise, dumped
the matter in the lap of the Senate for a formal expression of Congres-
sional sentiment. If the legislation fails to pass, patent rights will have to
be debated every time an R&D bill comes before Congress.

The Communications Satellite Corp. will soon issue a request for pro-
posals to study antenna design problems it is having on the planned
satellite to relay very high frequency signals between aircraft and ground
stations. Last week, because of antenna and other problems, Comsat
told the Federal Aviation Agency that it was temporarily holding off on
the experimental aeronautical services satellite planned for a 1967 launch.
Comsat says it has not “formally withdrawn” its proposal to the FAA,
but has told the only bidder on the program—the Hughes Aircraft Co.
—that it won’t accept its satellite design.
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What solvent insures absolute
cleaning of needle bearings?

Torrington says: EREORN in a Baron-
Blakeslee ultrasonic unit.

Et
A

The Torrington Company of Torrington, Conn., must
manufacture and deliver absolutely clean needle bearings. Only
FREON solvent in a Baron-Blakeslee ultrasonic degreaser meets
Torrington’s rigid standards of product-cleaning. In fact,
FREON's superior performance actually raised the general
quality of the needle bearings.

FREON is a selective solvent—it cleans without affecting materials
of construction. Its low surface tension penetrates the smallest
pores and crevices. Its high density floats away all contaminants.
FreoN is nonflammable and relatively nontoxic. And its excel-
lent stability permits reuse after simple distillation.

Chances are you can clean faster. better and more economically
with FREON. For more information, write Du Pont Co., Room
4346, Wilmington. Delaware 19898. (In Europe, write Du Pont
de Nemours International S.A., FREON & VALCLENE Depart-
ment, 81 route de I'Aire, CH 1211 Geneva 24, Switzerland.)

Better Things for Better Living ;
: FREON
o .. through Chemistry [

Ntay s Pagorl SOLVENTS
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HONEYWELL IS WORLDWIDE

HONEYWELL PRE-AMPLIFIERS HAVE
WINNING NOISE FIGURES. And satisfy-
ing low noise requirements is just one of the
reasons they have earned an official AP-
PROVED for sensitive receivers and spectrum
analyzers. Off-shelf delivery makes them as
easy to acquire as they are to work with.

SPECIFICATIONS
Tunable VHF Preamplifier/AP-501R*
Frequency Range 30-300 MHz, 2 bands
Gain 23 db nominal minimum
(£ 2 db)
4.5 db maximum (less than
3.5 db below 250 MHz)

$1500

Noise Figure

Bandwidth (3 db) Band A, 30-70 MHz, 2 MHz
Band B, 55-300 MHz, 4 MHz
at 55 MHz, 5 MHz at

300 MHz

Tunable UHF Preamplifier/AP-502R*

300-1000 MHz

26 db nominal (£ 3 db)

4.0 db at 300 MHz; 8 db at
1000 MHz

3.5 mc at 300 MHz
15 mc at 1000 MHz

$1700
Frequency Range
Gain

Noise Figure

Bandwidth

For specifics write to: Honeywell, Test Instrument Divi-
sion, Annapolis Operation, Box 391, Annapolis, Maryland
21404. Or telephone: 301-263-2661.

anproved

s

5 6 A v
b et

FREQUENCY-Ge

- -

AP 502-R

*Electro International models.

DATA HANDLING SYSTEMS

Honeywell

Circle 72 on reader service card

Sales and service offices in all principal cities of the world. Manufacturing in Brazil, Canada, France, Germany, Japan, Mexico, Netherlands, United Kingdom, United States.
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when the
decision
calls for
precision

Hi-Q precision instrument switches readily fulfill
H'®Q~ standard, special, and military requirements at
w attractive prices through the use of modular

stock units from which an almost unlimited series

of configurations may be assembled...and minimum

delivery time is guaranteed!

This kind of flexibility is typical of the engineering precision
found in every feature—brush blades lapped and edges
stoned; insulating parts custom drilled to critical tolerances;
contacts of homogenous alloys for minimum EMF, positive
metal-to-metal wiping, and low electrical resistance; maxi-
mum contact wiping surface to distribute frictional wear and
promulgate longer life. For installation flexibility, all units
are available with either solder pot or turret type terminals.

Electronics | August 22, 1966

The terminal board switch is a further indicator of the
advanced engineering you may expect from Hi-Q. The use of
terminal boards facilitates modular wiring harness design
and reduces overall assembly costs.

Whatever your product, if design decision requires precision
instrument switches, contact Hi-Q and see what they have
to offer. It's quite probable that you won't find a better

answer anywhere,

Hi-G.

AEROVOX

CORPORATION
1100 CHESTNUT ST.
PARARIEIN] BURBANK, CALIF.

SEE HI-Q AT WESCON BOOTHS 1701-02
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Only G-E RTV silicone adhesive/sealants
are UL recognized for

insulating... sealing...  bonding...

Instant see-through insulation pro- High temperature moisture sealing Laminated layers of mica sheeting
vided by translucent RTV-108 sealant. of heating elements. Costs less and are securely bonded with RTV sealant.
Outstanding electrical properties. RTV sets up faster than epoxy. And G-E RTV Ready to use, it needs no catalyst and
also comes in colors. stays flexible permanently. bonds without a primer.

Shock and vibration are cushioned Eliminate capping, taping and splic- Eliminate screws and drilling by ad-

by RTV’s permanent resilience. Protects ing with RTV. Easily speeds assembly hering identification plates with RTV.
over wide temperature range. Won't line sealing. Also used to lock nuts It bonds to metal, glass, wood, most
harden, soften, crack or shrink. firmly in place. plastics — almost all materials.

General Electric’s RTV adhesive /sealant is a resilient electrical insulating material,
weather-resistant and ready-to-use adhesive.

Recognized by Underwriters Laboratories for electrical uses, RTV sealant
maintains its rubber-like properties at temperatures as low as —75°F, high tem-
peratures up to 600°F. It stays flexible permanently, does not crack or shrink.

For complete information on G.E.’s family of RTV silicone adhesive /sealants
write Section N8209, Silicone Products Department, General Electric Company,
Waterford, New York 12188,

GENERAL @ ELECTRIC

74 Circle 74 on reader service card Electronics | August 22, 1966



ULTRA-PERFORMANCE

ULTRA-WIDE SWEEP RATIO

ULTRA-STABLE

/

\

ULTRA-NARROW MARKERS

'
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THE

1001

SWEEP/SIGNAL GENERATOR

100 kHz - 20 MHz

SPECIFICATIONS

CENTER FREQUENCY ........... 100 kHz - 20 MHz
SWEPT RANGE . .. .. ............ 100 kHz - 20 MHz
SWEEP WIDTH

Narrow Range ............... 200 Hz - 200 kHz

Intermediate Range . ............ 1 kHz - 2 MHz

Wide Range ............. ....10 kHz - 20 MHz
SWEEP RATE

Variable ........................001-60Hz

Line-Lock ....................... .50/60 Hz
ouTPUT ... .. .. ... .. ..... 1 VRMS into 50 ohms
STABILITY

Short Term (1 min.) .................. 100 Hz

Long Term (1 hour) . .. ................. 5 kHz
HARMONIC MARKER ... . ................. 1 MHz
VARIABLE MARKER, RANGE. .. ... 100 kHz - 20 MHz
VARIABLE MARKER, WIDTH:

Narrow ... . ........ v eaa.....100HZ

IEefEElele © 0% o oo v vuvoceoveooooooo o 1 kHz

WD o cooo - S 00000 0000000600060 6000 10 kHz

APPLICATION DATA FILE DESCRIBING USE OF
TELONIC SWEEP GENERATORS IN RESEARCH,
PRODUCTION AND Q.C. APPLICATIONS AVAILABLE
ON REQUEST,

©

,HJ,_
i

INDUSTRIES INC.
60 NORTH FIRST AVENUE

BEECH GROVE, INDIANA 46107

TEL: (317) 787-3231 TWX: 810-341-3202

Representatives in all major cities in the U.S. and foreign
countries. Factory offices located at Maidenhead, England
and Frankfurt, Germany
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LIKE TO READ PERFORMANCE CHARTS?

Here are a couple we think you'll find interesting. They concern
our 25C685 transistor designed for use in line operated home radios
and phonographs. This transistor can deliver an output of 1.0 watt
with less than 10% distortion when used in class A amplifiers and is
reasonably priced.

ABSOLUTE MAXIMUM RATINGS
(At 25°C Ambient Temperature:

Item Symbol 25C685
Collector to Base Voltage Veso 300 Same size and shape
Collector to Emitter Voltage* Veex 300 as the JEDEC TO-66.

Emitter to Base Voltage VEBO 3
Collector Current Ic 100
Collector Dissipation** Pe 4

Junction Temperature T; 150
Storage Temperature Tseq —65~ 4150

* Value at Ip =5 A **Value at T¢=<70°C

ELECTRICAL CHARACTERISTICS
(At 25°C Ambient Temperature)

Item Symbel Condition of Measurement
Collector to Emitter Breakdown Voltage BVcex Ir =1mA, Ip =5pA
Emitter to Base Breakdown Voltage BVEso Ir =100 pA, Ic =0
DC Current Transfer Ratio hrEe Vee=10V, Ic =50 mA
Gain Bandwidth Product fr Vee=50V, Ic =20 mA
Base Spreading Resistance Vee =50V, Ic =20 mA, =50 Mc
Collector Qutput Capacitance Cov \ZT LA Ig =0, f=1Mc

If you enjoyed reading the charts and found them interesting, why not inquire further to:

HITACHI

Hitachi,Ltd. Tokyo Jyapan

HITACHI SALES CORPORATION: 333, N. Michigan Avenue, Chicago 1, Ill.,, U.S.A. Tel: 726-4572’4 / 666, 5th Avenue, New York, N.Y. 10019,
U.S.A. Tel: 581-8844 ; 12715, S. Daphne Avenue, Hawthorne, Calif., U.S.A. Tel: 757-8143 HITACH!, LTD., DUESSELDORF OFFICE: 4, Duesseldorf,
Graf-Adolf-Strasse 37, West Germany Tel: 10846
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A BILLION STANDARD
POTS AND TRIMMERS?

(well, would you believe 211,209,0777)

Of course a number like two hundred million needs
explaining. But if you study the Spectrol Catalog
and count up such options as mountings, gangable
combinations, resistance values, terminal variations,
and other available features, vou will find that
Spectrol offers you 211,209,077 standard potentiom-
eters and trimmers to choose from. But even as one
of the industry’s leading sources for “standards’

Spectrol still maintains technical leadership in the
design and production of “specials” And, the Spectrol
dcuble-edged capability doesn't stop there. For no
one else can offer you a broader series of miniature
rotary selector switches designed for direct printed-
circuit-beard application, or more accurate, more
readable turns-counting dials.

Stll don't believe? Sorrv about that. But make vour
own count. Write tor a Spectrol Catalog...or pick
one up at our Wescon Booth 1201-1202.

Spectrol Electronics Corporation SpectrOI
17G70 Eas: Gale Avenue

City of Incustry Cali®. 91745
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there are ordinary seals

...and then there’s MCCoy

The seal gets special attention at MCCoy—
100% inspection against temperature, alti-
tude, vibration and shock. Only a perma-
nent, hermetic seal can guarantee frequency
stability and reliability for quality crystals.
Our new Cleanseal process uses high pres-
sures to flow metal enclosures together in
a heatless “weld” that’s more leak resistant
than the metal itself. Heating distortion and

Circle 78 on reader service card

il

MeCcayY ELECTRONICS COMPANY

W -~ cvison or OAK ELECTRO/NETICS core.
MT. HOLLY SPRINGS, PA. 177065

possible internal contamination by solder
flux are eliminated. Cleanseal crystals have
withstood 5000 cycles, 30 G's vibration, and
8000 G’s, 0.5 millisecond pulse shock test-
ing. Glass crystals are vacuum sealed by
flame or induction heating. M¢Coy has the
nation’s most complete line of quality high
and low frequency crystals. For full details,
write for our new product catalog.
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Lambda

adds new

WIDE VOLTAGE
RANGE
PROGRAMABLE
power supplies
to all-silicon

LM series

Up to 60 volts.

Up to 35 amps.

7 power packages.

Prices starting
at $69.00.

Package A 3%, x 3% x 6%"
i,

& &

Accessory Metered Panels: $40.00

Package E 41%" x 7% " x11%"

-
mps B WeE

Accessory Metered Panels: $40.00

ADJ. VDLT. LIMAX. A ESE ADJ. VOLT. | MAX. AMPS!
Mode! RANGEVOC | 40¢C | 80Cc | 60C] 71 C | Price Modal RANGE_VDC OC] 60C] 1€ | Price
[ wa2s1 ~ 07 [ 0w | 031 o2 o [ses | UME-O7 0—7 120 | 105 85 68 3249
[ wazot | o7 085 | 075 | 070 | 055 9| IMED14 o 14 | 74| 64 | s2 | 41 243
[ wMa202 07 17 i 1F [ 1e [ 11 | ® | LME-0-32 0-32 37 32 76 21 249
[ tm2s2 | o7 T 20_ 13____14_%114‘_ 99 | LME-0-60 0-60 21 17 14 11 249
[ tma2s7 [ 01s o027 | o2e [oza[ozz | & |
[ w203 | o014 045 | 040 [ 038 | 028 79|
[ w204 | 014 00 | oso | 075 | 055 )
[ tm2s8 | o [ 1z [11 |10 [o080 ] Package F 3% x 19 x 164"
T am2s9 | o024 o1 [ote [ 015 [oue Il
— LM260 024 | 035 | 030 | 025 | 020 9|
[ w261 024 070 | 065 | 060 | 045 CI
[ w22 024 080 | 075 | 070 | 060 99 |
| im2e3 032 | 014 | 012 [ o1 |00 )
[ w205 032 i 025 | 023 | 020 [ 015 79|
LM 206_ 032 050 | 045 | 040 | 030 "
—_ _L!‘ 2“ - 032 066 9 60' 050 LP 32 99 _ For metered models, 2dd sufha (M) to model number and $30.00 1o the price below.
~LM265 | 060 i oos | oo7 | oor [ooe | 79
T imaz07 060 013 | 012z | o1 | o008 I T TMAX. AMPS'
~ w208 1 060 025 | 023 T_LG‘l»owq: 9 Model RANGE vDC |40 50 > Price
1M 266 | 0 60 ‘1 035 031 | 028 | 025 109 LMF-0-7 07 250 | 210 | 170 | 140 $425

Package B 3¥%, x 41%," x 6%

'
n‘ - m
- MP-3 E MP-5 - .

—
Accessory Metered Panels: $40.00

[ aps. vour. | MAX. AMPS!

Model | RANGE VDC [40C | 50C | 60C [ 71 C | Price
LMB-0-7 [ 28 26 23 | 15 3109
LMB-0-14 | 0 14 16 15 13 [ t2 109
LMB-0-32 "0 32 080 | 070! 060 | 05 | 109

| LMB-0-60 0 60 045| 040 035 | 03 109
tM-217 as 14 | 21 | 1o | 17 | 13 19 |
ww2is | s 2 [ s | 13 ] 12 | 10 11
TM-219 22 32 12 i1 10 080 119
TM:220 —o 0 [ 0701 0% | o0 | 045 129

Package € 3% x 41%," x 9%~

~y
MP-3 MP-5

Accessory Metered Panels: $40.00

-

' I

N
[ aps. vouv L U MAX. AMPS) "

Model RANGE VDC [40C | S0C | 60C | 71 C | Price
LM.225 0.7 | 40 36 JO_L 24 $139
iMcoi4 | o0 14 22 | 20 | 18 [ 15 139 |
LMC.032 | 0 32 | 11 | 10 | o090 | 080 | 1339

[ imco60 0 60 | 060] 055 I 050 [ 045 139 |
LM-226 85 14 33 30 25 20 139
M-227 13 23 CI AEE 1 20 A O s

[ im228 I I =P oy (R e 139
LM229 | 0 60 | 1Y 10 080 | 060 149 |

Package D 41%," x 74" x9%"

-

R LN
MP.5

Accessory Metered Panels: $40 00

| apJ. vOLT. | MAX. AMPS!

Model RANGE VDC |40 W_W“"W Prics |
LM-234 0.7 | 83 [ 73 | 65 | 55 $199
LMO-0-14 0 14 IF 4.9 42 34 27 199

T imoo032 | 0 32 | 25 21 el BT ) 180

[ LmMD-060 0 60 | 13 11 095 | 075 239
LM-235 85 14 77 | 68 60 48 199

| tw23 L o N

236 | 1323 58 51 L 45 36 209 |
LM-237 2232 50 a4 | 39 31 219
LM-238 30- 60 26 23 | 20 16 239

Package G 5% x 19" x 16%"

- P

_ = A

For metered models. 2dd suffix (M) to model number and $30 00 to the price betow

ADJ. VOLT. | MAX. AMPS
Model RANGE _vDC | & 0 1 Price
LMG-0-7 0--7 350 | 290 | 240 | 200 $575

| Current rating is from zero to I max. Current rat-
ing applies over entire output voltage range. Current
rating applies for input voltage 105-132 VAC 55-65
cps. ¢ For operation at 45-55 cps derate current
rating 10%. ¢ For operation at 360-440 cps consult
factory for ratings and specifications. « 2 Prices
F.0.B. Factory, Melville, N. Y. All specifications and
prices subject to change without notice.

Features and Data meet Mil. En-
vironment Specs. RFI—MIL-I-16910: Vibra-
tion: MIL-T-4807A: Shock: MIL-E-4970A -
Proc. 1 & 2: Humidity: MIL-STD-810 + Meth.
507: | Temp. Shock: MIL-E-5272C - (ASG)
Proc. 1: Altitude: MIL-E-4970A + (ASG) Proc.
1: Marking: MIL-STD-130: Quality: MIL-Q-
9858.

Convection cooled—no heat sinking or forced
air required

Wide input voltage and frequency range —
105-132 VAC, (200-250 VAC, optional at no
extra charge) 45-440 cps

Regulation (line) 0.05% plus 4MV (load)
0.03% plus 3MV: Ripple and Noise—1 MV
rms, 3MV p to p

Temp. Coef.—0.03%/°C

RACK ADAPTERS
LRA-3 — 5% height by |
27" depth. Price $35.00 |
LRA-4—3'2" height by 14" ¥
depth. (For use with chas-
sis slides) Price $55.00
LRA-6—5'4" height by 14”
depth. (For use with chas-
sis slides) Price $60.00

LRA-3

Py

LRA-5 — 3%” height by
274" depth. Price $35.00

SEND FOR NEW CATALOG ON FIXED VOLTAGE
AND WIDE RANGE MODULAR POWER SUPPLIES

LAM B DA ELECTRONICS CORP. A@SUBSIDMRY

516 BROAD HOLLOW ROAD * MELVILLE, L. I. NEW YORK -« 516 MYRTLE 4-4200

SEE US AT WESCON—BOOTHS 1634-1635
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High purity of lithium niobate

boules is maintained by meticulous
control of temperature and with-
drawal rate as well as microscopic
precision in formulation.

GROWING
LASER EFFICIENCY —

A tenfold increase in crystal
fluorescence . . . a tunable op-
tical source that converts a
laser beam of one color to any
other color in the spectrum . . .
such achievements are the re-
sult of significant advances in
the art of crystal chemistry.
Crystals like YAG (yttrium alu-
minum garnet), for example,
are expected to provide new
host crystals for high-energy,
optically-pumped ion-host la-
sers. Lithium niobate will pro-
vide a new and efficient means
for deflection, modulation
and tuning of laser outputs.
Sperry's staff of crystal tech-
nologists is, in fact, actively
studying no fewer than forty-
six different materials and us-
ing all of the principal crystal
preparation techniques: Flux
growth and flame fusion as
well as the Czochralski and
Bridgman processes. From this
research will come materials
for the next generation of elec-
tronic and optical devices.

[0 These are just a few of the many
scientific achievements of Sperry
Rand Research Center. Sperry can
help you meet similar short- or
long-term technological objectives
through basic and applied research
in a variety of scientific disciplines.
We are currently engaged in inten-
sive investigation and experimen-
tation in the following areas:

Tomorrow’s
\ answers sam

through
Sperry Research

Variable signal delay and trillion-
fold amplification characterize the
performance of experimental delay
lines made with YIG rods as small
as one half-inch long.

DELAYING ACTION —

A half-inch of YIG (yttrium
iron garnet) and a unique para-
metric pumpingtechnique have
enabled Sperry physicists to
demonstrate net gain amplifi-
cation of delayed microwave
signals at room temperature.
Variable delay and signal am-
plification up to 20 db net gain
from L to X-band are the latest
results. Without getting tangled
up in miles of coaxial cable,
YIG delay lines hold a key to
higher resolution, less costly,
Doppler and pulse-compres-
sion radar and ECM systems.
Other magnetic materials are
also under study for microwave
and computer applications.

SOLID STATE SCIENCES

Microelectronics

Microwave and optical signal
processing

Microwave oscillators

Thin film technigques

Laser materials and techniques

Crystal chemistry

Magnetic phenomena

PLASMA PHYSICS
Microwave and optical devices

Re-entry plasmas
Energy conversion

Headed for the diffusion furnace — insulation deposited on silicon wafer
base provides a better diffusion mask and greater dielectric strength
than oxide growth methods.

THICKSKINNED —

A new microelectronic in-
sulating technology developed
by Sperry scientists promises
increased electrical stability in
the newest breed of semicon-
ductor devices and microcir-
cuits. Reliable passivation
isolates circuits from environ-
mental deterioration without
encapsulation. Insulation is de-
posited on the silicon base
material, not grown by oxida-
tion. Deposition is ten times
faster at half the temperature
required for oxide growth.
Thickness can be precisely
controlled in layers varying
from angstroms to mils. Con-
tinuing studies are exploring
possible use of this technique
with other base materials, such
as germanium, gallium arsen-
ide, and indium arsenide.

ATMOSPHERIC PHYSICS

Environmental modeling
Active and passive radiometry
Laser atmospheric probing

SYSTEMS RESEARCH

Radar sciences

Human factors

Applied mathematics and control
theory

Data processing techniques

Underwater communications and
sonar

SPERRY RAND RESEARCH CENTER °* Sudbury, Massachusetts 01776

80
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DC DOES IT —

Sperry scientists tucked a
tiny, silicon planar epitaxial
diode into a small, tunable,
resonant cavity and reverse-
biased it beyond breakdown.
Applied dc inputs produced
microwave outputs, either
puised or cw. This experimen-
tal transit-time oscillator has
displayed high spectral purity
and easy tunability in octave
bandwidths over the entire mi-
crowave frequency range. As
potential replacements for con-
ventional, low power micro-
wave sources, such devices
look especially suitable for fu-
ture ground, air, or space-borne
radar and communication re-
ceivers, beacons, and radar al-
timeters. Current experiments
aim at pushing the frequency
capability well up into the mil-
limeter wave region.

SPEARY

DIVISION OF
SPERRY RAND
CORPORATION
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specify
hot carrier diodes
from hpa

For high-speed switching in ultra-fast computers,
sampling circuits, test equipment or UHF and VHF
mixers and detectors, you owe it to yourself to
investigate low-noise, high-reliability 2300 Series
Hot Carrier Diodes from hp associates. All dsvices
in this series have minority carrier lifetimes of less
than 100 picoseconds. Using the latest advances
in metal-silican technology, these devices offer
increased forward current and higher breakdawn
voltage. Operating and storage temperature 1ange
—60°C to +125°C. Power dissipation at 25°C is
rated at 125 mw. Peak pulse power rating is 5
ergs. They also meet the requirements ot MIL-
$-19500€.

Write today for application information and
complete data, including life test data, hp asso-
ciates, 620 Page Mill Road, Palo Alto, California
94304, Tel. (415) 321-8510.
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TYPICAL DEVICE SPECIFICATIONS

Effecti
Forward Forward Breakdown = Leakage Caparsi- M|:gr::; Price
Device Current Current Voltage Current tance Carrier 1to 99
Ir, lf, BVeg Ir Co lifegme" 100 to 999
hpa 2301
Min. 50 mA ImA 30V $8.50 ea
Max. | 300 nA 1pt 100 ps 6.35 ea
' hpa 2302
Min. » 35mA 1 mA 30V
Max. 300 nA 1pt 100 ps
hpa 2303
Min. | 35mA | 1mA 20V
Max. 500 nA 1.2 pf 100 ps
Test Ve= Ve= lp= V= Ve=0

Conditions 1v

04V | 10xA 15V f=1.0MHz

*These diodes are too fast to measure in conventional circuits utilizing standard reverse recovery time
measurements. Therefore, the effective minority carrier lifetime & =pecified as 7 instead of Trr. Devices
are hermetically sealed in a miniature glass package 0.160” loug, 0.070” in diameter, color coded.

HEWLETT _

SEE HP INSTRUMENTS ATTEND MEAS-
UREMENT SEMINARS WESCON

PACKARD hp, yp

HOLLYWOOD PARK

ASSOCIATES

Circle 81 on reader service card 81



Weston Model 1423 Integrating DVM
1uV Sensitivity at 50 MQ for $1950.

FEATURES: Strain gage and thermocouple type measurements are made with meaningful
accuracy due to integrating and high sensitivity features of Model 1423. High common mode
rejection allows low level measurement of potentials well above ground. Loading errors

are reduced by 1000 times as compared to conventional DVM'’s,

SPECIFICATIONS : Accuracy. 0.02% =1 digit. Common Mode

Rejection: 150 db DC & 130 db at 60Hz—with up to 5K unbalance Input Impedance & Sensitivity
between input leads, and filter in use. Series (Normal) Mode (it (eetnes
Rejection: 60 db at 60Hz with filter. Overranging. 15% with fifth g LTI g S
S —_—— 10.000 mV 50 megohms 1 uv
digit display. Display Time Control: From 4 reading/second to 100.00 mV 500 megohms® 10 pV

0 g 0 o ” o 1000.0 mV 5000 megohms* 100 uV
1 reading /15 seconds. Overall Dimensions. 6}4"x 14}, x 16);". 10.000/100.00/1000.0 volts 10 megohms 1/10,100 mV

Price: Bench mount, $1950; rack mount, $1995. Price subject *Typical values twice as large
to change without notice.

Contact Weston Instruments, Inc., Rotek Division, 11 Galen Street, Watertown, Mass. 02172

®
W ES I o N prime source for precision. .. since 1888
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