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Type 1232-A
Tuned Amplifier and Null Detector

...a battery-operated, solid-state

ar-amoC  HOCTHKC
E z-w0KC ,& instrument consisting of a low-noise

- ?{, soKC

r

preamplifier, followed by a frequency
selective stage and an amplifier-
compressor stage.

A Versatile
Tuned Amplifier for Lab Use

e HIGH SENSITIVITY e HIGH SELECTIVITY « VERY LOW NOISE LEVEL

A superb null detector, the GR Type 1232-A is also an excellent low-noise laboratory amplifier. You can use
it either as a 20-Hz to 20-kHz tunable amplifier (approximately 5% bandwidth at any setting, 2nd harmonic
rejection is down at least 34 dB}, as a flat 20-Hz to 100-kHz amplifier (frequency characteristic constant to
=+ 3 dB), or as a fixed-frequency amplifier at either 50 kHz or 100 kHz. When used as a tuned amplifier, short-
circuit noise is less than 0.1 x#V over most of the tuned range and open-circuit noise is less than 10 pA . . .
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when used in tunable mode.

in fact, noise is virtually independent of source impedance. Voltage
gain is adjustable to 120 dB over the tunable ranges, and to more
than 100 dB for the flat-range and the fixed 50-kHz and 100-kHz
settings. Distortion in the FLAT position is less than 5%. Output
is 1 volt into 10,000 ohms.

SENSITIVITY AS A NULL DETECTOR:
Typically better than 0.1 xV over most of frequency range. 1 pV will provide
full-scale meter deflection when used as a tuned null detector; 20 xV full scale,
when used in ‘‘flat’”’” mode.

METER RESPONSE:
Either linear or logarithmic. Compression reduces full-scale sensitivity by
40 dB . . . does not affect sensitivity at bottom end of meter scale.
MAX. INPUT VOLTAGE: 200 V ac or 400 V dc
INPUT IMPEDANCE: 50 k2 to 1 Ma depending on gain-control setting
OUTPUT IMPEDANCE: Internal impedance is 3000 @
POWER: 12 V dc; 9 mercury cells give 1500-hour operation.

PRICE: $360 in US.A.

Write for complete information

BOSTON » NEW YORK « CHICAGO » PHILADELPHIA « WASHINGTON, D.C. G E N E R A L R A D I o
SYRACUSE » DALLAS « SAN FRANCISCO » LOS ANGELES « ORLANDO

CLEVELAND « TORONTO « MONTREAL
BOURNE END, ENGLAND 2URICH, SWITZERLAND

WEST CONCORD, MASSACHUSETTS
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NEW STRIP-CHART WRITING TECHNIQUE: |
L
|
- - - !
Ends pen clogging, ink drying pressure sensitive, so that you can't damage or obscure
Gives clear, clean traces your recordings.
Provides new economy Here's another advance in recording capability from
Hewlett-Packard. Call your Hewlett-Packard field engi-
New Hewlett-Packard electrosensitive paper, available neer for information on converting your strip-chart

as a standard option on Moseley 680 and 7100 Series recorder to maintenance-free electric writing. Or write
Strip-Chart Recorders, ends the problems associated for information: Hewlett-Packard, Palo Alto, California
with pen-and-ink writing techniques. . . at an economical 94304, Tel. (415) 326-7000; Europe: 54 Route des
price and without the disadvantages inherent in other Acacias, Geneva.

available electric writing methods.

The Hewlett-Packard electrosensitive paper is a spe- ) . |
. cial electro-chemical coated chart paper. The coating is Data subject to change without notice.
! current sensitive, changing to a dark brown trace with_
application of voltage from the recorder stylus. The new
technique eliminates the familiar arc method of electric

writing on carbon-backed paper. HE WLETT
With Hewlett-Packard electri iting, ; H
yourl strip?évheart fé:c::defsefco:’(lzor‘:lg?-tg?m,yﬁl:\a(t:?:n;sg PACKARD MOSELEY
monitoring, with increased performance at slow writing
sneelds,I as wlell Ias at high writing speeds. (:\{vis Il'lé)n- DIVISION
1189
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New value-priced sweeper...

with a de 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 describe.
The new plug-in sweeps internally over a decade. The sweep
starts at the main frame frequency setting and is controlled at
the 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

2 Circle 2 on reader service card

100 kHz. It offers linear voltage programmability, single-cycle,
multi-cycle, free-run operation, external trigger capability. It
provides isolated dual output amplifiers, pius 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.0.b. factory.

HEWLETT (ip PACKARD

An extra measure of quality

1369
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Technical Articles
l. Design

Vortexes create a stir in superconductors
Control may lead to new computer devices
Judea Pearl, Radio Corp. of America

Designer's casebook

® One-megahertz flip-flop saves standby power
s Circuit protects meter from current spikes

m Current generator compensates for drift

= D.c amplifier cuts cost of voltmeter

= Diode, resistor increase Schmitt resistance
m Control is accurate to 0.01° C

Charting the bandwidth of isolating r-f chokes
Graphic aid speeds design of chokes for
suppressing spurious currents

Ernest T. Harper, Army Electronics Command

Six clues to nanovolt signals

Minimum detectable signal analysis aids
design of low-level measurement systems
Wayne A. Rhinehart and Louis Mourlam Jr.

Adding scr's to get high transmitter power
Combining outputs results in a compact unit
G.R. Brainerd, W.R. Olson and E.H. Hooper,
Westinghouse Electric Corp.

Il. Application

Strips of nickel foil automate I1C welding
Numerical control expedites production
V.M. White, H.F. Sweitzer Jr. and W.T. McMorran

Power switching trims digital system weight, cost
Turning off unused power reduces hardware
Rodger A. Cliff, Goddard Space Flight Center

The myth of obsolescent knowledge
An engineer offers a hedge against the future
Gerd D. Wallenstein, Lenkurt Electric Co.
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Readers Comment

Transient protection

To the Editor:

The article “Voltage transients
tamed by spark-gap arresters”
[April 18, p. 109] describes very
well the advantages of gas-filled
surge voltage protectors over con-
ventional protection methods. I.
would like to emphasize that such
gas-filled spark gaps are not only
of great interest to the telephone
industry but also, increasingly, to
the electronics industry to protect
solid state circuitry.

In the past, little attention was
paid to this problem, partly be-
cause engineers had not fully real-
ized the danger of transients to
semiconductors and partly because
suitable spark gaps were not avail-
able.

A protector for this kind of ap-
plication should meet certain re-
quirements with regard to the
breakdown voltage, the breakdown
speed and the size. These require-
ments are now met with newly
designed gas-filled surge voltage
protectors which have just been
introduced. The breakdown voltage
is only 90 volts and a high break-
down speed is assured by incorpo-
rating radioactive isotopes into the
protector. Its size (.38 inch diam-
eter and one-quarter inch long) is
such that the unit can easily be
used in printed circuit boards.

In the telephone industry, until
just recently, one difficulty in us-
ing gas-filled spark gaps was that
the installation of these devices in
existing hardware presented some
difficulty. New designs of holding
devices for protectors, however,
have also solved this problem sat- -
isfactorily.

. G. Zappe
Telecommunications Division
Siemens America Inc.
New York

Light-gathering

To the Editor:

The new product story, “Cath-
ode-ray tube displays fast tran-
sients,” [April 18, p. 165], contains
some serious technical errors in-
dicating the editor’s knowledge of
optics is not equal to his probable
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*KSERIES SE100, NE100, US700

You cun Ge' DTL lOGIC (signetics CS700)

All These Microcircuits

from Sprague Electric:

*SERIES SU300, LU300
>  UTILOGIC

K Package

For use in commercial, in-
dustrial, ground support
applications. Available in
two operating tempera-
ture ranges, —20C to
+85C, and +10C to
+55 C. Propagation delay
of 15 to 40 nanoseconds.

*Trademark of Signetics Corp.

Circle 501 on reader service card

UNICIRCUIT®
RCTL LOGIC

Sprague Series US-0100 . . . acomplete
line of silicon monolithic digital building
blocks featuring low power consump-
tion (2 mW typ.)

ircle 504 on reader service card

DIGITAL-TO-ANALOG
CONVERSION CIRCUITS

=i e
—

UT-1000—Four-bit ladder network

UT-4001—Ladder switch for driving
resistor ladder networks

UT-4024 —Buffer amplifier

Circle 507 on reader service card

*kSERIES SE400, NE40O

) Package

Operating temperature ranges: —55C
to+125C, and 0 C to 470 C. For use
in Aerospace and other applications
where low power drain is required.
Optimized speed, noise margin.

Circle 502 on reader service card

UNICIRCUIT®
mW RTL LOGIC
>

,,b TO-5 Case

US-0921 . . . Fully inter-
changeable mW digital
building blocks featuring
power consumption of 4
mW/node and propaga-
tion delay of 40 nsec.

\ Types US-0908 through

der service card

*Series SE100, NE10O,

(5700, SU300, LU300,

SE400, NE400, SE500
are all available

from Sprague Electric
under technology interchange
with Signetics Corp.

Eighteen functions in two operating
temperature ranges: —55Cto+125C
and 0 C to +70 C. Circuits include
NAND/NOR gates, clock and line driv-
ers, gate expanders, RST and JK binary
elements, one-shot multivibrator.

Circle 500 on reader service card

*kSERIES SE500
LINEAR AMPLIFIERS

. K Package

Operating temperature
range: —55 C to 4125 C.
Two linear circuits avail-
able in 10-lead low silhou-
ette TO-5 case. SE501K is
a video amplifer, SE505K
is a general purpose dif-
ferential amplifier.

Circle 503 on reader service card

UNICIRCUIT®
CUSTOM HYBRID CIRCUITS

Combine monolithic silicon circuits with
tantalum or Ni-Cr alloy resistors. Close
resistance tolerances, low temperature
coefficient. Resistor matching, +%%.

For data sheets on the
microcircuits in which you
are interested, write to:

Technical Literature Service

Sprague Electric Company
35 Marshall Street
North Adams, Mass. 01247

SPRAGUE COMPONENTS
®
INTEGRATED CIRCUITS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS s p n n E
THIN-FILM MICROCIRCUITS  INTERFERENCE FILTERS PACKAGED COMPONENT ASSEMBLIES
TRANSISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUND MAGNETIC CORES
CAPACITORS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONTROLS THE MARK OF RELIABILITY
RESISTORS ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS

485:6120R)
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precision dc voltage standards
now available with—
accuracies to 0.003%
stability to 15 ppm

from Cohu Electronics

B COHU'S NEW MODEL 326 DC VOLTAGE STANDARD: an excep-
tionally accurate and stable source with a wide range of voltages at
extremely low output impedance. Output voltages from 0 to =1222.2221
volts in 3 decade ranges, with steps as small as 1 xV, and an accuracy of
0.003% of setting; stability within 15 ppm for 7 days, 25 ppm for 6
months; output current to 50 mA; output impedance less than (0.00025
- 0.00005Eout) ohms at DC; noise and hum less than 20 xV rms.
$2490.00.

M MODEL 303B DC VOLTAGE STANDARD: highly accurate, direct set-
ting, stable output over a wide range of voltages. Specifications: output
voltage accuracy to within 0.01% of setting; output voltage from O to
+1111.1110 volts in 3 decade ranges, steps as small as 1 xV; output
current to 25 mA; stability within 25 ppm for 7 days, 50 ppm for 6
months; noise and hum less than 40 xV rms. $2000.00.

% MODEL 313 PROGRAMABLE DC VOLTAGE STANDARD: fromOto
+1111.1110 volts in any desired sequence. The instrument automatic-
ally responds to any program applied in the form of parallel entry, 1-2-4-4
BCD signals; output voltage accuracy is within 0.01%; stability is within
25 ppm for 8 hours and 50 ppm for 30 days; noise and hum is less than
40 xV rms; output current up to 25 mA; maximum settling time of output
approx. 1 second. $3995.00.

m MODEL 321,323 DC VOLTAGE STANDARDS: accurate, stable volt-
ages, to 25 mA current in rackmount or cabinet configurations. Voltage
range O to =1111.110 volts with steps as small as 10 #V; output voltage
accuracy within 0.01% of dial settings; stability is within 25 ppm for 8
hours and 50 ppm for 30 days; output noise and hum less than 40 uV
rms; Model 321 (rackmount) or 323 (cabinet) versions available with or
without nulimeter. $1600.00 to $1900.00.

B MODEL 302 DC VOLTAGE STANDARD AND NULL VOLTMETER:
range 1.000 to 502.110V; short term stability, =25 ppm =25 xV; output
current to 20 mA; accuracy within 0.01% of setting 200 xV. $1495.00.

m MODEL 325 DC VOLTAGE CALIBRATOR: astable dc voltage source
with an accuracy within 0.02%. Output voltage is from Oto =1111.110V
in steps as small as 10 xV; output current to 25 mA; lightweight; portable.
$995.00.

Send for complete product information on these dc voltage standards, or

any of COHU's line of precision instruments. Representatives in all major

cities.

! - | g “ See Us At WESCON, Hollywood Park, Booth 111
F o< ® ) . § ©

ELECTRONICS, INC

SAN DIEGO CALIFORNIA

Box 623, San Diego, California 92112
Phone 714-277-6700
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knowledge of elcctronics.

In this article the stated gain
in crt recording speed of 30 to 40
times is entirely attributed to the
greater light gathering power of a
fiber bundle compared to a lens of
a speed of /1.0. If a working speed
of £/1.0 was mcant, then the great-
est gain possible from greater an-
gular collection is a factor about
equal to =, instcad of the 30 to 40
times. A collection greater than an
aperture ratio of £f/0.5 is not pos-
sible theoretically, whercas a col-
lection cquivalent to f£/0.05 is
claimed—wrong by a factor of 10!

No doubt the greatest gain
comes fromn using a more concen-
trated electron beam, and perhaps
some additional gain from the use
of a faster film for the recording.

Oran E. Miller
Photographic Technology

Division
Eastman Kodak Co.
Rochester, N. Y.

The author replies:

Oran Miller is in error in his
remarks concerning the greater
light-gathering power of a fiber
bundle compared to a lens of a
speed of f/1.0. The working speed
of £/1.0 was not intended; the ra-
tio of focal length to diameter was
meant.

The theoretical gain of the fiber
bundle over that of an /1.0 camera
lens is 9 times. However, the gain
is generally greater for all practical
purposes. since a camera lens is
seldom perfectly clean. Therefore,
the gain indicated in the article is
essentially correct.

The equivalent lens speed of the
fiber optic display should be £/0.5,
an apparent typographical error or
a misinterpretation when the in-

formation was checked over the
telephone.

Robert Koppelon
Senior Engineer
Fairchild Dumont
Laboratories
Clifton, N. J.

Stills are still adequate

To the Editor:

In your editorial “School market
waits.” [May 16, p. 23] vou rightly
state that engineers may he too so-
phisticated in their learning system
design.

The glamor of television and
computers has obscured the real
nceds of learners, whether in
schools, industry, government or
home study. Still pictures, prefer-
ably in color, are adequate, and
there is little need for real-time
transmission since most learning
data changes slowly. A postage-
stamp-size. offset-printed arca can
carry adequate visual data, and a
Super-§ frame of Kodachrome II
has potentially 50 times as much
inforination as an ordinary televi-
sion frame.

Five companies, including our-
selves. manufacture audio-visual
teaching machines. In a recent con-
ference, the lack of support for
audio-visual teaching machines
was apparent, but we believe it will
increasc.

Loyd G. Dorsett
President
Dorsctt Industries, Inc.
Norman. Okla.

= As a recent Gallup poll showed,
much of the support is alrecady here
from parents, who are demanding
advanced teaching aids. Now the
educators must be convinced.

,_-—-—._.——————_-r—_———————————.‘
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THIS IS A SPECTRA
NOISE MEASUREMENT

uy 3

Spectra's exclusive Microwave Noise
Measurement Service provides ac-
curate measurements of customers’
X-band sources from 8.5 Gc/s to
10.5 Ge/s.

THIS IS A SPECTRA
NOISE MEASURER

Spectra’s SE-200 Series instru-
ments are the only equipments that
can give you the FM and AM noise
content of conventional and solid
state microwave sources — to ac-
curacies of +1DB.

THIS IS A SPECTRA
LEASING CONTRACT!

Spectra’'s Microwave Noise Measur-
ing Instruments can now be leased
for a monthly amount that’s actually
less than the salary of a good tech-
nician! Ask your Spectra represen-
tative to tell you the whole story —
or write us today. It's exciting.

SPECTRA ELECTRONICS

P.0. Box 85
Los Altos, Calif. 94023 « (415) 948-4998
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How can you get the most
squint-proof detail
on closed-circuit TV?

LT ropver
T2 P LT ERD

rEROeL T YD

Unretouched photo of monitor screen

Granger Associates
has the answer

G/ A's new high-resolution TV system lets you read a letter or digit
now occupying only 1/15,000 of the picture area. You can view broad
= scenes— like a situation display, an airport runway, or a bank of
panel meters—and see all the critical details. Or you can put an entire letter-
size document on the screen and read any part. Series V1000 TV systems use
as many as 1225 scanning lines and a 30 Mc video bandwidth
to produce pictures with four times the % clarity of conventional
525-line, 8 Mc systems. Getin touch with G/A forthe most advanced
closed-circuit TV systems available any- where today.

Granger

Associates

AN EQUAL OPPORTUNITY EMPLOYER

1601 California Ave., Palo Alto, California / Telephone: 321-417 5/ TWX: 910-373-1291
Granger Associates Ltd., Fox Oak (Flat), Seven Hills Road, Walton-on-Thames, Surrey,
England / Weybridge 44842

8 Circle 8 on reader service card
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Michael T. Gray was one of the
engineers at Scantlin Electronics,
Inc. who helped develop a com-
puter-operated
display system

that provides
information on
stock prices and {
other financial e 4 |
data. Gray has ?{

now joined the

Edex Corp. as 4
chief engineer;

there, he will be applying his ex-
perience in computer-operated dis-
play systems to the field of educa-
tion.

Edex is a four-year-old company
that was acquired last year by the
Raytheon Co. to get into the edu-
cation business. Edex’s principal
products are teaching machines
that provide fecdback—so a teacher
can gauge whether his lessons are
being understood by the student.

“The next logical step,” Gray
says, “is a computer tie-in to get
a detailed analysis of the student’s
responses. My job is to develop
computer-oriented systems that
provide interface equipment so
schools can make use of their com-
puter facilities to analyze student
response and progress.”

!

Since 1963 Chalmers W. Sherwin
has been at the Pentagon as deputy
director of defense research and
engineering for
rescarch and
technology. An
innovator, he
initiated Project
Hindsight (the
effort to deter-
mine what ac-
tually makes
new  weapon
systems better than the systems
they replace) and the reshuffling of
the Defense Departiment’s in-house
laboratory  organization.  Next
month, Sherwin will move to the
Commerce Department. His title
there will be deputy assistant sec-
retary for science and technology
and there’s little doubt he’ll bring
his spirit of innovation with him.
Sherwin will guide the research

Electronics | June 13, 1966



Machlett is the
word for power in
transistorized circuitry...

Use Machlett planar triodes:

for Pulse Power: 1 kw, 2 kw, 3 kw, 4 kw to 10 kw

for CW Power: 100 watts at 2.5 Gc .5 watts in C Band
for High Resistance to Radiation

for Low Noise/Frequency Ratio

for Low Operating Cost

Choose from 2 Machlett planar triode lines (conventional, miniature)

Frequency: 6 Gc and higher
Pulse Power: grid pulse to 8000v, 5a
plate pulse to 10000v, 5a
Modulator Service: dc voltage to 8000v
peak pulse voltage
to 10000v
Anode Cooling: new pin radiator: 150 watts and higher,
FAC, both conventional
and miniature
new water jacket: 400 watts and higher
with water cooling

Write now for data on the industry’s strongest line of planar triodes —
Machlett: The word for power in transistorized circuitry.

Address: The Machlett Laboratories Inc.— Springdale (Stamford),Conn. 06879.

@ THE MACHLETT LABORATORIES, INC.
A SUBSIDIARY OF RAYTHEGON

COMPANY
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All from Sprague!

TWELVE OF OUR MOST POPULAR

METALLIZED CAPACITOR TYPES

( - SPRAGUE TYPE

“

.

!

i
#Mrodemark

Case And . Temperature Military Eng.
Configuration| Dielectric Range Equivalent | Builetin
hermetically-
ssop sealed metallized —55C, no 2
metal-clad Metfilm* ‘A’ +85C specification 650
tubular
: film-wrapped {  metallized
axlablead | Metiilm* e[| —33C, no . 2445
43] P tubular  { (polyester film +85C specification
]55') molded
¢ phenolic metallized —40C, no
l 56P axial-lead paper +85C specification 2030
tubular
hermetically | metatiized CHOS, CHOY
Q18P | saed i | Meffime € | ~85¢, | Characteristic| 2450A
tubular (polyester fifm +105 C R
hermetically- metallized
260P sealed Metfilm* ‘K’ ~55C, no 2705
metal-clad | (polycarbonat: +105C specification 0
tubular film)
‘ hermetically- .
12' P sealed metallized —55C, no 2210¢
metal-clad paper +125C specification
tubuiar
hermetically- metallized
118P sealed Difilm® —55¢, | EHOS, CHOS
metal-clad | (polyester film| 4125 C i
tubular and paper) N
hermetically-
l 43P sealed metallized -55 C, no 2220A
metal-clad paper +125C specification 0
“bathtub” case
hermetically- metallized CHS3, CH54,
l 44P sealed Difilm® —55C, CHSS
metal-clad | (polyesterfil|  +125C | Characteristic| ~ 2221A
“bathtub” case| and paper) N
hermetically-
28 4P sealed metallized ~55C, no 2222
metal-clad paper +105 C specification
tectangular case
hermetically- metallized CH
283P sealed Difilm® =55¢, | ¢ 2
metal-clad | (polyesterfil{  +125C haracteristic| 2223
rectangularcasg  and paper) N
282P drawn
metal case, metallized 0C, no 21487
(energy . ceramic paper +40 C specification
storage) pillar terminals

For additional information, write Technical Literature Service,
Sprague Electric Company, 35 Marshall St., North Adams, Mass. 01247,

indicating the engineering bulletins in which you are interested.

SPRAGUE COMPONENTS

L

CAPACITORS

TRANSISTORS

RESISTORS

THIN-FILM MICROCIRCUITS
INTEGRATED CIRCUITS

INTERFERENCE FILTERS
45¢-6138

10

PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS

SPRAGUE

MAGNETIC COMPONENTS

PULSE TRANSFORMERS
CERAMIC-BASE PRINTED NETWORKS
PULSE-FORMING NETWORKS

THE MARK OF RELIABILITY

—'Spuauo‘ and ‘(2" are registered tradematks of the Sprague Electric Co.

People

efforts of the National Bureau of
Standards, the Patent Office and
the Environmental Science Service
Administration. He says he will
continue his search for the “mech-
anism” for translating science and
technology into useful systems.

“The civilian areas,” Sherwin
adds, “are where the logical ex-
pansion of the nation’s scientific
and technological efforts ought to
be.”

Garth Heisig, a 44-year-old elec-
tronics engineer, has been named
assistant to the chairman at Mo-

torola, Inc. The e
™ —_—

job is tanta-
»

post of chief |
!

mount to the
technical ad-

viser, providing
Motorola chair-
man Robert Gal-
vin a bridge

between the
technical and financial sides of the
company.

Heisig has been with Motorola
for the past 21 vears. His latest
post was group director of con-
sumer products engineering. Before
joining Motorola, Heisig was a re-
searcher at the Radiation Labora-
tory at the Massachusetts Insti-
tute of Technology.

Named to fill Heisig’s job is
Richard A. Kraft, 37, Motorola’s
chief television engineer. One of
Kraft’s chief
functions will he
to set up new
cost and quality
controls for all
consumer prod-
ucts. In addi-
tion, he says, a
bold effort  will
be made to ex-
pand the company’s participation
in the radio and stereo markets.

Although no major revisions are
planned, some reorganization is un-
der way. One is the unification of
some support groups that back up
product engineering; several of
these groups arc being placed un-
der one head in an effort to raise
the quality of engineering,
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OUTPUT CURRENT—AMPS

5 10 15

20 25 30 35

OUTPUT VOLTAGE—VOLTS

All-silicon QSA Series: 12 models; regulation = .005%; response time 20 us.

New Sorensen Modular

Power Supplies

The new Sorensen QSA Series offers the only modular
power supply line in the O to 35 volt range that combines
=+ .005% regulation line and load, 20 us. response time,
71°C operating temperatures, 300 nV ripple—all at prices
below other lines having lesser performance specifications.
Sorensen’s QSA Series modules are ideal for OEM, lab or
system applications. They can be used as bench models
(mounted in any position) or mounted in combinations of
3 or 4 in an optional 19 (3'%2" high) rack adapter. Other
design features include: Load current vs. temperature,
110% @ 40°C—100% @ 50°C—85% @ 60°C—66%
@ 71°C ® Temperature coefficient 0.01%/°C ® Stability

MODELS (RANGES) QSA10-1.4 (0-10V, 1.4A)
QSA12-1.4 (8-14V, 1.4A)
QSA18-1.1 (14-22V, 1.1A)

QSA28. .7 (22.35V, .7A)
SIZES (IN.) 7x35/16 x3-7/8
PRICES (U.S. List) $89

SPECIFICATIONS

\RAYTHEON

0.025%/8 hrs. ® Models QSA10-1.4, QSA10-2.2 and
QSA10-3.7 permit operation of up to 20 units in series;
other units permit operation of 2 units in series; All models
permit operation of 4 units in parallel ® No turn-on /turn-off
overshoots ® Remote sensing ® Remote programming ©
Ripple voltage peak to peak 3mV. All Sorensen power
sources conform to proposed NEMA standards. For addi-
tional QSA Series details or for data on other standard/
custom DC power supplies, AC line regulators or frequency
changers, call your local Sorensen representative, or write:
Raytheon Company, Sorensen Operation, Richards Avenue,
Norwalk, Conn. Tel: 203-838-6571, TWX: 710-468-2940,

QSA10.2.2 (0-10V, 2.2A)
QSA12.2.2 (8-14V, 2.2A)
QSA18-2.0 (14.22V, 2.0A)
QSA28-1.3 (22-35V, 1.3A) QSA28-2.0 (22-35V, 2.0A)

7 x 3-5/16 x 5.1/8 10 x3-5/16 x 5-1/8
$109 $129

QSA10-3.7 (0-10V, 3.7A)
QSA12-3.7 (8-14V, 3.7A)
QSA18-3.0 (14.22V, 3.0A)
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Planar is a patented Fairchild process.

FAIRCHILD SEMICONDUCTOR /A Division of Fairchild Camera and Instrument Corporation ® 313 Fairchild Drive. Mountain View, California (415) 962.5011 B TWX: 910 379-6435
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Planar and power are no longer contradictory terms. You can now buy Fairchild Planar power devices with
up to 60W power dissipation, up to 12A current, with voltages up to 300V. Here's why: we deposit nickel-
chromium resistors in series with the emitters, right on the chip. This technique inhibits secondary break-
down and keeps all the inherent advantages of Planar devices:

Greater temperature stability due to lower leakage currents. Passivated junctions which prevent surface
degradation. And higher yields, which mean that Fairchild Planar power costs you less. Prove it to yourself,
We've prepared two sample kits which are available through Fairchild Distributors: Sample Kit No. 1 contains
14 power transistors with LVCEO = 80 Volts and IC up to 10 Amps ($300 value for $49.50); Sample Kit
No. 2 contains 12 SCR’s with ranges up to 200 Volts and 10 Amps ($120 value for $29.50). Fairchild

reserves the right to limit quantities. This offer expires July 30, 1966.
b= =]
ﬁﬁ ] BE HILD

PLANAR POWER====
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Meetings

Jerrold’s new Model 900-C is the
most conceited sweep signal
generator on the market!

We get a little embarrassed. The many
thousands of Model 900’s now in the field
have built up such a tremendous reputa-
tion for dependability and service that
they're beginning to act smug. They
“show off” with gut features like built-in
oscilloscope pre-amp, four mode opera-
tion and continuously variable sweep
widths from 10 kHz to 400 MHz (center
frequencies from 500 kHz to 1200 MHz)
—just to name a few.

But that's not the worst of it.

The New 900-C really gets overbearing
when it starts performing. Say you want
to observe the entire frequency range of
a unit under test:... or examine a narrow
10 kHz beamwidth ... or make a quantita-
tive analysis of the response of a wide
range of electronic devices such as re-
ceivers, amplifiers, filters, transformers,
or transmission lines.

It does these chores so easily, so ac-
curately, and so efficiently, we despair of
ever deflating its ego.

One small revenge. Our New Model
900-C literature is very, very modest,
Send for a copy.

JE []L MEASUREMENT AND
HH TEST INSTRUMENTATION
JERROLD ELECTRONICS CORPORATION

Government and Industrial Division
Philadelphia, Pa. 19105

14 Circte 14 on reader service card

Cryogenic Engineering Conference,
National Bureau of Standards, Boulder,
Colo., June 13-15.

National Congress of Applied
Mechanics, AFOSR, ONR, ARO;
University of Minnesota, Minneapolis,
June 14-16.

International Communications

Conference, IEEE, University of
Pennsylvania; Sheraton Hotel,

Philadelphia, June 15-17.

International Scientific Congress on
Electronics, Ministry for Post and
Telecommunications, Institute of Post
and Telecommunications, Ugo Bordoni
Foundation; Palazzo dei Congressi,
Rome, June 15-20.

International Exhibition of Electronics,
Nuclear Energy, Wireless, Television
and Cine, International Congresses and
Exhibitions of Electronics and Atomic
Energy; Palazzo dei Congressi, Rome,
June 15-26.

Science Seminar, AFOSR; Western Skies
Motor Hotel, Albuquerque, N. Mex.,
June 15-22,

American Society for Engineering
Education, ASEE; Washington State
University, Puliman, Wash., June 20-23.

International Federation of Automatic
Control Meeting, IFAC; London,
June 20-25.

Symposium in Advances in Quantum
Electronics, Colorado State University;
Estes Park Chalet, Estes Park, Colo.,
June 20-July 1.

System Effectiveness Conference,
Armed Forces Management
Association; Washington Hiiton,
Washington, June 20-22.

National Electronic Packaging and
Production Conference, Electronic
Packaging and Production Magazine;
Americana Hotel, Coliseum, New York,
June 21-23.

Precision Electromagnetic
Measurements Conference, National
Bureau of Standards; NBS Laboratory,
Boulder, Colo. June 21-23.

International Data Processing
Conference and Business Exposition,
Data Processing Management
Association; Conrad Hilton Hotel,
Chicago, June 21-24,

Institute of Navigation Conference,
IEEE; Town House Motel, Cedar Rapids,
lowa, June 22-24.

Conference on Coherence and Quantum
Optics, AFOSR, AFCRL; University of
Rochester, Rochester, N.Y., June 22-24.

ASTM Meeting and Materials Testing
Exhibit, ASTM; Chalfonte-Haddon Hall,
Atlantic City, N.J., June 26-July 1.

Aerospace Sciences Meeting, AlAA;
International Hotel, Los Angeles,
June 27-29.

Marine Technology Conference and
Exhibit, Marine Technology Society;
Sheraton Park Hotel, Washington,
June 27-29.

Advance Planning Briefing for industry
on Electronic Systems (classified),
Electronic Systems Div., Air Force
Systems Command and NSIA; L.G.
Hanscom Field, Bedford, Mass.,

Jure 28-30.

Institute in Technical and Industrial
Communications, Colorado State
University; Fort Collins, Colo., July 5-9.

Aerospace Systems Conference, IEEE;
Olympic Hotel, Seattle, Wash., July
11-15.*

Symposium on Electromagnetic
Compatibility, San Francisco Chapter
of the IEEE; San Francisco, July 11-13.

Call for papers

Electron Devices Meeting, IEEE;
Sheraton Park  Hotel, Washington,
Oct. 26-28. Aug. 1 is deadline for
submission of 200-word abstract on
integrated circuits, electron tubes and
solid state. quantum electronic and
energy conversion devices to Joseph
F. IHull. Litton Industries. 960 In-
dustrial Road., San Carlos, Calif.

Antenna and Propagation Symposium,
IEEE: Cabana Motor Hotel. Palo Alto,
Calif.. Dec. 5-7. Aug. 1 is deadline
for submission of 600-word summary
on plasma physics. electromagnetic
theory. radio physics. radio wave
propagation, and antennas to Ray L.
Leadabrand. chairman, technical pro-
gram committee. 1966 International
Svmposium on Antennas and Prop-
agation, Radio Physics Laboratory,
Stanford Research Institute, Menlo
Park. Calif.

* Meeting preview on page 16
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AC metrology will never be the same after
the Fluke 931A, the first true rms differential
voltmeter. Measure the precise rms value of
virtually any waveform within 0.05% from

30 Hz to 50 KHz. Overall frequency response
is 10 Hz to 1 MHz. Range is 0.01 to 1100 volts.
Ten to one crest factor accounts for effects
caused by voltage spikes and pulse trains.
Comes with or without probe. Both line or
combination line/rechargeable battery powered
versions are offered. Base price is $895.

The new Fluke Model 931A True RMS Differential Voltmeter yields accurate rms measurements of any
waveform which previously could be made only by ac to dc comparison with a thermal transfer
standard. Other features include high input impedance, in-line digital

readout (lighted decimal), solid state design, and linear recorder output.

The null meter indicates percent deviation from the dialed voltage. FL

Ten percent overranging minimizes range changing. U K E
Battery operation gives ideal isolation from ground loops.

Model 931 A meets MIL-SPEC shock and vibration requirements.
For complete information, please call your Fluke Sales Engineer or write.

FLUKE ¢ Box 7428, Seattle, Washington 98133 « Phone: (206) 776-1171 - TWX: (910) 449-2850




New from Sprague!

Silicontrol” High Gate Drives

Stop SCR Failures
Caused by dig Effect

¢ Silicontrol Gate Drives are ideally suited for completely bal-
anced, reliable SCR firing in 3-phase a-c or d-c power control.

e High-output gate drive with fast-rise-time pulse avoids SCR
failures due to di/d: effect.

® No bias for pulse reset required—failsafe—load and control
circuits fully isolated.

e Each gate signal output is a pulse of substantially constant
amplitude in excess of 210° wide at full SCR conduction.

e Gate pulse output: 18 volts min. (open circuit), 1.7 amperes
(short circuit), less than 1 usec pulse rise time to meet gate
firing requirements of high current SCRs.

e Available in half-wave or full-wave designs—Series VS6532
produces one gate pulse per cycle per phase, while Scries
VS6732 provides two isolated gate pulses per card for a total
of six gate pulses per cycle.

10% control signol 50% control signol

100% control signol

Gate Pulse Phase Shifting as Control Signal is Applied

SPRAGUE COMPONENTS

For complete technical data, write for Engineering Bulletin
85525 to the Technical Literature Service, Sprague
Electric Co., 35 Marshall St., North Adams, Mass. 01248.

®
PACKAGEO COMPONENT ASSEMBLIES CAPACITORS
THIN-FILM MICROCIRCUITS TRANSISTORS
INTEGRATEO CIRCUITS RESISTORS

CERAMIC-BASE PRINTEO NETWORKS

FUNCTION

PULSE-FORMING NETWORKS
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16

INTERFERENCE FILTERS
MAGNETIC COMPONENTS
PULSE TRANSFORMERS

AL OIGITAL CIRCUITS

THE MARK OF RELIABILITY
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Meeting preview

Aerospace systems

The first systems-oriented aero-
space conference of the Institute of
Electrical and Electronics Engi-
neers will draw an estimated 1,000
engineers to Seattle’s Olympic
Hotel July 11 to 15

It will bring together four groups
—space electronics and telemetry,
aerospace and navigational elec-
tronics, military electronics and
aerospace—that previously met
separately, with much overlapping
in subjects and attendance. Six
symposiums will deal with flight
vehicle systems, energy conversion,
instrumentation and telemetry, nav-
igation, support systems and simu-
lation. No more than four meetings
will be held at any one time, how-
ever, to case the selection problem.

Management of electronics sys-
tems in space vehicles will be dis-
cussed at a joint meeting of all four
groups. Fran Gardiner, lunar excur-
sion module (LEM) project man-
ager for the Radio Corp. of America
will moderate a panel in which the
participants will be George Stoner,
a Boeing Co. vice president and
manager of its space division;
Joseph Gavin, a vice president of
and LEM project manager for
the Grumman Aircraft Engineering
Corp.. Thomas Roger, deputy di-
rector for electronics and informa-
tion systems in the Defense De-
partment. and Leonard Packham,
deputy chief of the electronics lab
at the National Aeronautics and
Space Administration’s Manned
Spacecraft Center.

Satellite talk. Experiments in
maintaining continuous voice com-
munication with airplanes via
satellites will be the subject of a
panel to be led by William Carnes,
manager of avionics engineering,
Annapolis Science Center.

Video data techniques will be
discussed at the session of the in-
strumentation and telemetry sys-
tems symposium. R.J. Cotton and
G.R. Strohmeyer of the Philco
Corp. will analyze delta modula-
tion image-cncoding systems, P.E.
Drapkin of the Lockheed Aircraft
Corp. will speak on data compress-
ing and L.A. Freedman of RCA
will give details of a dielectric tape
camera system.
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How Sperry uses design
O i F l I I | \-' OISE to replace de-rating of
TWTs for ECM systems
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For the ordinary CW traveling wave tube, amplifying vestigation of the “capture effect” . . . the tendency of
noise is hard work. If you’ve been specifying tubes for low frequency noise to utilize a disproportionate share
ECM systems, you probably know the old rule of thumb of the tube’s output at the expense of noise amplifica-
« . . pick a likely looking CW tube and de-rate it about tion near the high edge of the band.
one-third if the application calls for amplifying noise. Significant improvements in noise performance (see
Now the rule of thumb' it out of date curve above) have resulted from such
. h d i techniques as helix tapering, controll-
Syslelf?‘ de:ngnerss i oreer lno.nse Dr?sigr_\ refi?ementg to ftit ed over-voltages and variations in
amplifiers from Sperry are replacing changing system requirements perveance. These techniques have
degraded performance with designed S§ér$2t gtgﬁghghgseb%?uirgem been fully proved during high-produc-
performance. They no longer buy edge. For high-noise applica- tion runs.
more CW tube than they need. They tions or othertsytstemf dtehmand? For your next high-noise application
: : e . requiring state-of-the-ar = )
ac.hleve their sp ec'f'e,d noise jiekcl TWTs, klystrons or BWOs, al- Sperry suggests this: tell us all about
with a Sperry traveling wave tube ways start with Sperry. your noise source and send us a
that’s customized and rated for opti-

sample, if possible. We’ll go to work

mum noisc performance. Naturally on design refinements that will give
such tubes improve system size, you joyful noise . . . not the degraded
weight, and over-all efficiency. performance of a tube designed for
. y el CW work.

Sperry’s growing proficiency in high- ] . . .
noise design is a result of extensive Engineering details of Sperry’s high-
tudies in that £t i noise discoveries are available in a
e aeateliuRvEling wane DIVISION OF new technical paper. For your free
tube technology. Noise amplification SPERRY RAND copy, write today to Sperry, Gaines-
requirements have led to serious in- CORPORATION ville, Florida.

SPERRY ELECTRONIC TUBE DIVISION, Gainesville, Fla.

National Representatives: Cain & Co., Los Angeles, 783.4700; Boston, 665-8893; Arlington Heights, 253-3578; Dallas, 357.8645;
Dayton, 228-2433; East Chester, 337-3445; Philadelphia, 828-3861; San Francisco, 948-6533; Syracuse, 463-0462; Washington,
296-8265; South Amboy, 727-1900; Huntsville, 534-7955; Montreal, 844-0089,
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Siemens
omponent

are include offer

developed and produced by one Ferrite materials advanced design,
of the world’s leading electrical Capacitors reliability,
organizations, employing 257,000 Electron tubes long life,
people—15,000 in R & D alone— Microwave tubes versatility
manufacturing in 33 countries Rectifiers

and represented in over 100.
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SIEMENS

FERRITE MEMORY CORES

Now from Siemens, one of the world
leaders in the development and produc-
tion of high quality ferrite materials—
ferrite memory cores.

For use in electronic computer coinci-
dence memories or in other data pro-
cessing equipment, Siemens quality
cores are available in all standard sizes

and with switching times measured in
nanoseconds.

Exceptionally high AQL levels are
assured by individual testing on auto-

mated equipment, in accordance with
customers' specifications.

Wide temperature range (WTB) and
normal temperature range (NTB) mem-
ory cores are competitively priced and
available out of stock or in accordance
with customers’ production schedules.
Siemens specialized engineers are avail-
able to consult on all components pro-
jects and problems. We are happy to
work with you as early as the design
stage or at any point further along in
production. Write for full information.

SIEMENS AMERICA INCORPORATED
Components Division

i 8 =

230 Ferris Avenue, White Plains, N.Y.10603

InCanada: SIEMENS CANADA LIMITED

407 McGill Street, Montreal 1, P.Q.
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There once was a PDP-8

that lacked a peripheral mate.

A module or two —

some rice and a shoe —

how simple it is to relate.

Marriage is a serious business, even between an
on-line scientific computer and a user's experiment,
This union should be easily entered into, quick to
adapt to new situations, happy and fully compatible.

The PDP-8 is a compact, high speed, core memory,
real time, eminently marriageable general purpose
computer. It sits right there on the lab table taking
inputs directly from an experiment and pouring out
collated, integrated, analyzed data. It can feed, and be
fed by, a host of easily attached equipment.

Partly, this is because there are 35 standard plug-in
options. A 320 page catalog of standard, readily avail-
able modules helps. A 68 page interface manual tells
you what to use and how to use it for special inputs
and outputs. 85 DIGITAL field engineers are available
for counselling. And, of course, the computer itself
was designed for marriage.

If the PDP-8 is not perfectly suitable, other eligibies
include the LINC-8 and the larger PDP-7.

COMPUTERS r MODULES

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754, Telephone: (617) 897-8821 - Cambridge, Mass. » Washington, D. C. » Parsippany, N. J. »
Rochester, N.Y. « Philadelphia « Huntsville « Orlando « Pittsburgh « Chicago » Denver » Ann Arbor « Los Angeles » Palo Alto » Seattle » Carleton Place and Toronto,
Ont. » Reading, England » Paris, France » Munich and Cologne, Germany » Sydney and West Perth, Austrahia » Modules distributed also through Allied Radio



SIEMENS

FERRITE MEMORY CORES

Now from Siemens, one of the world
leaders in the development and produc-
tion of high quality ferrite materials—
ferrite memory cores.

For use in electronic computer coinci-
dence memories or in other data pro-
cessing equipment, Siemens quality
cores are available in all standard sizes
and with switching times measured in
nanoseconds.

Exceptionally high AQL levels are
assured by individual testing on auto-

mated equipment, in accordance with
customers' specifications.

Wide temperature range (WTB) and
normal temperature range (NTB) mem-
ory cores are competitively priced and
available out of stock or in accordance
with customers’ production schedules.
Siemens specialized engineers are avail-
able to consult on all components pro-
jects and problems. We are happy to
work with you as early as the design
stage or at any point further along in
production. Write for full information.

SIEMENS AMERICA INCORPORATED
Components Division

230 Ferris Avenue, White Plains, N.Y.10603

tn Canada: SIEMENS CANADA LIMITED
407 McGill Street, Montreal 1, P.Q.
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SANBORN 7700

Put your data in the form most useful to you

Reliable Sanborn instrumentation puts
your data in the form most useful to you,
with minimum set-up time and simple,
straightforward operating control. Only a
few of the many possible functions and
versatile variations of these compatible in-
struments are shown here — for measure-
ment and data handling applications in sci-

entific and industrial research, production
and environmental testing, quality control,

communications, and process

control.

telemetry

To translate and signal-condition vari-
ables, Sanborn makes a wide range of
compact, low-cost linear motion, velocity,
pressure and force transducers of the dif-
ferential transformer type . wideband
and narrow band dc data amplifiers with
floating inputs isolated from floating out-
puts . . . and individual signal conditioners,

for use in Sanborn systems or as unit ampli-
ficrs to drive scopes, meters, etc., in general
purpose dc. carrier, phase-sensitive demodu-
lator, logarithmic, high gain, frequency
meter, frequency deviation and accelerom-
eter types.

To get clear, permanent proof of dc to
150 cps test or measurement results in
graphic, analog form — with rectangular
coordinate traces of 4 cycles/mm resolution
even at small amplitudes — Sanborn ther-
mal writing oscillographs give you complete
freedom of choice in number of channels,
signal conditioning flexibility, packaging and
price. Wide choice of plug-in signal condi-
tioners equip any channel to your specific
inputs . . . or when individual-channel flexi-
bility is not needed (e.g., up to 8 channels
of strain gage or low level DC signals),
systems can be equipped with low cost 8-

amplifier-channel modules on a single chas-
sis. Systems range from portable 100 mm
wide chart single-channel models to 6- and
8-channel systems with all-solid-state plug-
in signal conditioners. Most have response
range from dc to 150 cps within 3 db, at
10 div p-p. Max. sensitivity depends on
signal conditioner used, can be as high as
1 uv/div. Two chart speeds in 1-channel
systems, four in dual-channel systems, nine
in 4- to 8-channel systems (all electrically
controlled, except dual-channel systems).

For immediate readout of dc to 5 kc
signals, high frequency optical oscillographs
provide up to 25 channels of precise traces
on 8” ultraviolet-sensitive charts, with one
set of galvanometers. Choice of four types
of 8-channel amplifier modules allows re-
cording sensitivities from 500 uv/inch to
500 mv/inch; optional plug-in permits sys-
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tem to drive 3900 Series tape recorders;
front panel controls position traces any-
where on chart without mechanical posi-
tioning of galvanometer; traces may overlap

and occupy full chart width. Paper loading . .

in normal room light, full development a
few seconds after exposure, permanency by
chemical fixing if desired, and nine paper
speeds from 0.25 to 100 inches/sec are

additional features of these new 4500 Series . .

optical oscillographs. Complete 8-channel
systems from $6950.

To store data from dc to 250 ke in its or-
iginal electrical form and play it back with
the time base expanded or compressed by
ratios as high as 32:1 — on a scope, graphic
recorder or numerical readout — new 3900
Series Tape Systems offer IRIG-compatible
instrumentation performance at substantial
,savings. System prices from $8900 (7-chan-

nel) to $13,370 (14-channel). All have
unique new H-P transport of simple design
with high, maintenance-free reliability . .
6 electrical speeds with no capstan change
. 40 db or better S/N ratio, 0.2% p-p
flutter (0-1 ke, 30 & 60 ips) . . . all-solid-
state plug-in electronics, with record and
reproduce amplifiers on the same cards . .
integral footage counter accurate to 99.95%
- ¢asy snap-on reel loading . . . console,
rack or portable case housing. Bandwidths
available are (at 60 ips) Direct: 100-100,000
cps. Std,, 100-250,000 cps Wideband; FM:
0-10,000 cps Std., 0-20,000 cps Wideband.
Low-cost 4-channel 14” tape systems also
available with different transport, same elec-
tronics, portable case packaging.

To display variables under investigation
—in analog or numerical form — Sanborn
760 Series scopes present up to eight bril-
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liant traces simultaneously on a long-persis-
tence 17”7 screen, allow positioning and

. amplitude adjustment of individual traces . ..

and compact new 5601A Numerical Read-
out displays three 0.6”-high illuminated
numerals and decimal point in each of four
channels, with adjustable sa