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Low frequency band pass fil-
ter. Designed for 2.5 cps
center frequency, At 2 to 3
cps within 3 db. At 1.5 cps
and lower, and 4 cps and
higher, greater than 30 db.
Source and Load 10K ohm
Size: 4 x 4-11/16 x_6".

MIL case, MIL-F-183278.

w
o

o ST o s
g0 By e I L
' 20 B420 - 0
\ 5 THCA S BAIIMID T
30 % ) gs L
401 ~20—~ g
80 —rrtamr 5-467 Sl
GOl ,A\ A
100 200400 1K “H0-20 0 120440 3
FREQ-V PER SEC, CYCLES-DEVIATION 5
FROM 400NV 2
20 30 20 -X) O +10 20 30 40
CYCLES-CEVIATION FROM 3000V

Band pass 400 cycle Gaussian
filter Linear phase response

pass band. Attenuation
380 cps to 420 cps within 0.5
db. 2nd harmonic down 25
db, 3rd harmonic down 45
db. Source and load 5K ohms,
MIL-F-183278 Wt.,, 0.9 Ibs.

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

Minimum phase shift 400
cycle band pass filter. Within
1.5 db 370 to 430 cycles
reater than 45 db beyond
1100 cycles. IK ohms to 100K

ohms, MIL-F-183278; 1 Ib.
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High frequency low pass fil-
ter Zero to 700 KC within
db. 1.95 mc to 10 mc 40
db minimum. Source and
Load 1000 ohms. Moided fiat
construction for ;rlnted cir-
cuit applications. Size: 1 x 2
127 Wt 1 oz, MIL: F-13327B
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Band reject filters (two
shown). The 1050 ~ filter
has 50 db attenuation and is
only 3 db at 950 and 1150
cycles. The 12,75 KC filter
has more than 100 db at-
tenuation and is only 3 db
at 10.8 and 15 KC. Source

and load 600 ohms, both are
MIL-F-18327B.
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CUSTOM BUILT

FILTERS

T0 YOUR
SPECIFICATIONS

ILLUSTRATED ARE
TYPICAL SPECIAL FILTERS

RANGE OF FREQUENCIES ON SPECIAL UNITS
IS FROM 0.1 CYCLE TO 400 MC.

Over thirty years of experience in the design and
production of specia! filters have resulted in UTC
being a first source for difficult units. Present
designs both military and commercial incorporate
a wide variety of core structures, winding methods,
and capacitors to provide maximum performance,
stability, and reliability. Fully experienced, top en-
gineering talent backed by complete environmental
testing and life testing facilities assure the highest
standard in the industry. Full analysis and evalua-
tion 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.

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 e MAGNETIC AMPLIFIERS e SAT-
URABLE REACTORS e REFERENCE UNITS

UNITED TRANSFORMER CO.

DIVISION OF TRW INC. ¢ 150 VARICK STREET, NEW YORK, N. Y. 10013
IN CANADA: A. C. SIMMONDS & SONS LIMITED, AGINCOURT, ONTARIO



FOUR DECADES IN ONE SWEEP

For the first time, you can sweep four decades without
switching ranges. The new hp 3305A Plug-In with the
hp 3300A Function Generator sweeps logarithmically
in any of three ranges from 0.1 Hz to 100 kHz for narrow
or wide band testing.

Easy-to-set calibrated START and STOP frequency
controls establish sweep end points with £10% ac-
curacy. The manual sweep can be used for close in-
spection of any point on the trace. It can also be used
for accurate frequency identification.

You can adjust START/STOP controls to bracket any
portion of the response curve, without readjusting the
X-axis of the oscilloscope or X-Y recorder.

Continuously adjustable sweep time of 0.01 sec to
100 seconds is slow enough for accurate response test-
ing of high-Q devices and fast enough for good visuat
displays of wide band responses. For flicker-free view-

; i |1 ii l

! I

| | |
l
1

| s B R

tence Oscilloscope. The hp 7562A Logarithmic Con-
verter can be used as a detector (narrow band sweep
can have as much as 80 dB dynamic range).

For ease of automated testing, frequency can be ex-
ternally programmed and the sweep trigger also ex-
ternally controlled.

For the complete story on the new hp 3305A Sweep
Plug-In and the hp 3300A Function Generator, call your
hp field engineer. Or, write to Hewlett-Packard, Palo
Alto, California 94304. Europe: 54 Route des Acacias,
Geneva. Price: hp 3300A Function Generator, $625;
hp 3305A Sweep Plug-in, $975.
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Vector Impedance Meter makes measurements in seconds

MODEL 4815A OFFERS DIRECT READOUT OF
HIGH FREQUENCIES IN OPERATING CIRCUITS

The 4815A offers direct readout of
impedance and phase angle measure-
ments from 500 kHz to 108 MHz
with continuous tuning. Probe on five-
foot cable simplifies in-circuit measure-
ments. Price: $2,650.00. Complete
specifications are yours on request.

Circle 2 on reader service card

Now there’s no excuse for not making all the impedance mcasurements that
previously have been too bothersome to make. The Hewlett-Packard 4800A
Impedance Meter eliminates bridge balancing and nulling. It does for AC mea-
surement what the ohmmeter does for DC testing. Just plug it in and read it. The
4800A may be mechanically swept to produce measurements over its full fre-
quency range. You get direct readings of impedance and phase angle from 5 Hz

to 500 kHz. Analog outputs of frequency, impedance and phase are available for
X-Y recording.

The 4800A is an all solid-state integrated vector impedance system
that reads out directly in Z and ©. Low-level signal strength prevents
overloading of the test component. Price: $1,650.00. For complete speci-
fications, contact your local Hewlett-
Packard field engineer or write:

Hewlett-Packard, Green Pond Road, HEWLETT |

' PACKARD
Rockaway, N.J. 07866.

IMPEDANCE INSTRUMENTS

1071B
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Crime fighting in real time
Intelsat 3: coming or going?
Santa’s helpers shun electronics
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Components: Brush off
Advanced technology: Unmasked
Medical electronics: Sound thinking
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Consumer electronics: Pop op amp;
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infrared
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Programable logic arrays—

cheaper by the millions

A technique makes large-scale
integration feasible even for

short production runs

Sven E. Wahlstrom, Stanford Research
Institute

Designer’'s casebook

= Multivibrator sensitivity improved by MOS
FETS

= Magnetic resonance limits zener diode current

= Dividing the frequency of an oscillator by 10

= Symmetrical gate delivers narrow pulses

Transistors share the load

in a kilowatt amplifier

Summing the outputs of transistor modules
yields the first high-power solid state
amplifier

C.H. Wood Jr., AW. Morse, and

G.R. Brainerd, Westinghouse Electric Corp.

Japanese Technology

Small loss of face yields

big gain in semiconductors
Japanese engineers hope to leapfrog
their U.S. counterparts

Tailoring the device to suit the need
Development is aimed at satisfying requirements
that are peculiarly Japanese

Takuya Kojima, Electrical Communications
Laboratory, NTT

Optoelectronics goes digital (cover)
Injection lasers are arranged

as high-speed logic gates

Jun-ichi Nishizawa, Tohoku University

Gunn devices are on target

—but short of a bull’s-eye

The Japanese push continuous-wave
oscillators, but low power stalls
commercial use

Takanori Okoshi, University of Tokyo
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Readers Comment

No paper tigers

To the Editor:

As one who has been closely as-
sociated with the Nasa technology
utilization program since its in-
ception, I question the item “Nasa
pushing space spin-offs” in the
Washington Newsletter [Oct. 2, p.
63].

The Nasa Office of Technology
Utilization (not Office of Space
Technology Utilization) did not is-
sue “more than 1,000 Tech Briefs
last month.” Also, its normal an-
nual output of these briefs has
averaged considerably less than
this number over the approximately
four years since March 1964, when
the first Tech Brief (B64-10001) was
issucd. I believe that the peak
monthly issuance (with perhaps
onc exception) of Tech Briefs has
not exceeded one-tenth of the fig-
ure quoted.

It should be realized that Tech
Briefs are supposed to represent
potentially  useful innovations
“spun-off” from the NAsA space ef-
fort into specialized industrial, sci-
entific, and commercial sectors of
the general economy. The enor-
mity of the task of screening the
potential spin-off material (novel
and apparently useful ideas, proc-
esses, and hardware) from the re-
ported run-of-the-mill outpouring
of the Nasa multibillion r&p activi-
ties must be fully recognized. One
thousand significant, publishable
Tech Brief items per month, or
cven per year, would be rejected
as a reasonable goal by knowledge-
able technologists.

Established ~NAsA space missions
and expenditures can be justified
objectively following systematic
program reviews by the cognizant,
goal-conscious technical, adminis-
trative, and legislative authorities.
Pressure for “switching to a harder
sell on space ‘spin-offs’ to shine
up its (¥asa’s) image” by way of
Tech Briefs as a subterfuge can-
not have the support of informed
NasA officials.

Such pressure for numbers can
only lead to a serious sacrifice of
standards in reporting the results
of NasA’s outstanding scientific and
engineering cfforts. Nasa, like every
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News for Systems Designers

MHz

Increase your system speed.
Sprague SSL is the fastest saturated
logic. And it’s pin compatible

with series 8000.

You should call us fast.

For additional information on
Sprague SSL Super-Speed Logic, write fo:
Semiconductor Division

Sprague Electric Company
115 Northeast Cutoff
Worcester, Mass. 01606 n n G u E
KTrademark for Super-Speed Logic s p
#
THE MARK OF RELIABILITY

SPRAGUE WORCESTER. .. the world’s finest microcircuit facility

ssssssss
'Sprague’ and '@’ are registered trademarks of the Sprague Electric Co.

SPARGUE i
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we have news for you.

Systron-Donner makes advanced counter
instrumentation that has no equivalent

in the HP catalog. That’s why it

pays to check with Systron-

Donner before you buy. You'll

find equipment with unique

capability like:

1. A plug-in that will extend your counter's frequency
range to 15 GHz — measuring FM and pulsed RF

as well as CW and AM. The only way to get the full
dc to 15 GHz range in one cabinet. No calculations.
Displays final answer.

2. Plug-ins that produce automatic
readings of microwave frequencies.
By far the most compact and
economical equipment for

3. “Thin Line” counters that take only %" \ producing automatic readings
of rack space. Built with ultra-reliable - B in the 0.53to 3 GHz band
integrated circuits to give you automatic ! . or the 3 to 124 GHz band.
frequency measurements — dc to 100 MHz e
or (0.3 to 124 GHz.

These are the highlights of expandable
systems that will make just about

any measurement possible with counters.
The accuracy of our basic 50 MHz

and 100 MHz counters is unsurpassed.
(Time base aging rate is only 5 parts in
10" per 24 hrs.) All devices to extend

the range or add functions are convenient
plug-ins — not rack mounts. The newest
are a prescaler to extend counter

range to 350 MHz and a heterodyne
converter to measure noisy signals

in the 0.2 to 3 GHz range.

Are you surprised that Systron-Donner

is a step ahead of HP in counter technology?
How else could we stay in business?
Systron-Donner Corporation, 888 Galindo Street,
Concord, California 94520

SYSTRON €= DONNER
Circle 6 on reader service card




other national ageney, cannot sub-
mit to the tactics of the hard-sell
advertisers, if it is to retain the
respect of the American scientific
and teclmical communities.

J. Pearlstein
Arlington, Va.

= Nasa’s goal for 1967 is 1,000
briefs. Electronics’ source at Nasa
said “1,000 last month”—when he
meant last year.

Forerunner moved to rear

To the Editor:

The article “Righter light” | Sept.
18, p. 44] implies that the potential
of matched light sources as laser
pumps is going to waste and that
such sources cannot even be tested
as laser pumps because work on
them is not being supported by the
Government. Your taxpaying read-
ers may be pleased to learn that re-
search on matched light sources for
laser pumping is being given Gov-
ernnicnt support and that success-
ful demonstrations of laser pump-
ing have already been made with
these light sources.

The Army Electronics Command
has supported for some time work
at the Westinghouse Research Lab-
oratories to demonstrate the effi-
cacy of such lamps (also called
“spectral additive lamps™) as laser
pumps. The “forerunner” shown in
the photograph on page 45 of your
article is actually a rear-runner;
using a different lamp geometry,
Westinghouse successtully demon-
strated laser pumping using a spec-
tral additive lamp over a vear ago.

Further work at Westinghouse,
sponsored by the Army Electronics
Command, has included other suc-
cessful demonstrations that addi-
tives in mercury arc discharges pro-

[ m— e ——— e e — e

I SUBSCRIPTION SERVICE

Please inciude an Electronics Magazine address
l label to insure prompt service whenever you
write us about your subscription.
Mail to: Fulfiliment Manager |
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P.0. Box 430
Hightstown, N.J. 08520

vide significant enhancement in
laser cfficiency.

Successful attempts to adapt ad-
ditive spectral enhancement tech-
niques  to laser pumping have
profited greatly from the extensive
research and development which
has recently been carried out in
several large lamp manufacturing
firms to develop new high effi-
cienev sources for illumination. The
major difference is that for laser
pumping one desires a narrow emis-
sion in a selected spectral region
from the lamp while for illumina-
tion a broad spectruin in the visible
is desired.

R. D. Haun Jr.
Manager
Quantum Electronics R&D
Westinghouse Electric Corp.
Pittsburgh

Different ways home

To the Editor:

You have probably hud many
comments already about “Sunday
pilots . . . not having vhf onmi . . .”
[Sept. 18, p. 266].

Most all planes that have a radio
at all have omni also, and each of
the two most popular radios of the
past five vears has a localizer built
in as well.

I'm glad they have a direction
finder; my question is how does it
compare to the ones the Faa is
using?

Walton Ferris Jr.
Palo Alto, Calif.

* The raa equipment works on
both ulf channels for military air-
craft and vhf channels for civil
aireraft. The new West German
equipment handles civil aircraft
only and uses monopole antenna
elements rather than dipoles.
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Galvanometer

with brains
F -9

%

ea e

ESI has combined the best features
of the classic galvanometer and the
modern electronic voltmeter in the
Model 900 Nanovolt Galvanometer.

How do you creatc a galvanometer
with true nanovolt sensitivity that is
really practical to use...an instru-
ment that doesn’t require hours of
delicate dial twiddling, trapdoor ad-
justments or experimental hook-ups?

You give it brains. Brains in the
form of feedback circuits that auto-
matically control speed of response
and damping for each of its 12 cali-
brated ranges. Our Model 900 Nan-
ovolt Galvanometer operates from
any source resistance without
changes in speed of response or
damping characteristics. Noise Is
less than 2 nanovolts for any source
impedance.

The instrument consists of two
units—the control unit shown above,
which is the brains of the outfit, and
a galvanometer unit. The Model 900
is ideal for use with high-accuracy
and high-resolution potentiometers
and bridges; for the calibration of
thermo-couples. strain gauges, ther-
mopiles. standard cells and the like.
It also has applications in the mea-
surement of tiny voltages or currents
in experimental chemistry, physics,
biology or medicine. A fixed input re-
sistance of 1 kilohm allows calibrated
ranges for both voltages and current.

Through solid state circuitry,
we’ve been able to combine the best
of two worlds in the Model 900. It
has the high sensitivity and ac rejec-
tion of mechanical galvanometers.
But it also has the multiple cali-
brated ranges, meter readout, and
operation simplicity of modern clec-
tronic voltmeters. It’s an honest
nanovoltmeter with high sensitivity
and complete guarding to simplify
measurements in the microvolt area.

You’ll have more time to use your
own brains if your galvanometer has
some of its own.

ESI, 13900 NW Science Park Dr.
Portland, Oregon 97229.

)
Electro Scientific Industries eIs I
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Now-a solid
tantalum capacitor

unbeatable at 1 MHz!

Designed particularly for computer and high frequency
power supply circuits, the THF has exceptional high fre-
quency characteristics.

At 1 MHz, it has half the impedance and double the ripple
current capacity of MIL-C-26655 solid tantalum capacitors.

Across the entire frequency band, capacitance change and
dissipation factor are lower than standard types. Tempera-
ture stability is excellent from —80° to +125°C.

Hermetically sealed construction. Available in MIL case
sizes C and D, in all capacitance values, 6 through 50 volts.

For data and samples, write Mallory Capacitor Company, a
division of P. R. Mallory & Co. Inc., Indianapolis, Ind. 46206.

MALLORY
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People

November was an important month
for Theodore H. Maiman. First his
early work with ruby lasers was
recognized with —
a patent, some
6% years after
it was applied
for. Then he re-
signed as presi-
dent of the Ko-
rad Corp., the

« 12 -\/ i 12
S'll‘lt.'l fonica, Theodore Maiman
Calif., laser

manufacturing firm he founded in
1962. Korad is being absorbed into
its parent organization, the Union
Carbide Corp.

Maiman, 40, says Korad will be-
come the laser department within
Union Carbide’s Electronics divi-
sion about Jan. 1, and he did not
want to be part of the larger cor-
poration. He is considering several
offers from universities and indus-
try to do research work. He will
also be “very seriously looking into
the possibility of founding a new
company.”

Maiman will get no cash benefits
from the laser patent, which is as-
signed to the Hughes Aircraft Co.,
where he was employed when he
first made a ruby laser work in May
1960. He believes the patent award
will trigger tests of the validity of
a patent granted carly in 1960 to
Charles H. Townes and Arthur
Schawlow covering optical and in-
frared masers. Townes was at Co-
lumbia University and Schawlow
at Bell Telephone Laboratories
when they developed the concept
on which their patent was granted.

Made it work. The theory out-
lined in that patent certainly is in
doubt, Maiman asserts. “Patents
are supposed to contain informa-
tion that can be used by a person
skilled in the art to make the prin-
ciples work.” He maintains that no
one has been able to produce a
functioning laser based on the ear-
lier patent, “and it isn’t because
incompetent peoplec have been try-
ing it.”

National Semiconductor Corp., less
than a year after moving West, is
expanding rapidly—both in new
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inversely
roportional

0 price.

o® & o

No nced to restrict your applications when using X-Y
recorders. The new Hewlett-Packard 7035B (8%2”x117)
and the 7005B (117x 17”) X-Y Recorders offer you
dynamic performance better than ever before on low-cost
recorders. Now applications arc cxtended to microwave
sweep testing with the same reliability and performance.

These recorders have high input impedance. floating.
guarded input and 0.2% accuracy at full scale. Sensitivity

The prices
are very low.

from 1 mv/inch to 10 V/inch. No interaction between
channels, with independent servo system for cach axis.
and the exclusive AUTOGRIP paper holddown reduces
maintenance to occasional wiping of the surface. Bench or
rack-mount. Price: 7035B, $945: 7005B, $1195.

For morc information call your local HP field engineer or
write Hewlett-Packard, Palo Alto, Calif. 94304; Europc:
54 Route des Acacias, Geneva.

HEWLETT ﬂ PACKARD

GRAPHIC
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Do you have this
new capacitor data?

DIPPED MICAS. .. for entertainment and
commercial equipment

Single-film silvered-mica capacitors cost less than stacked
mica or ceramic types. These capacitors are rated at 300
WVDC and have good stability and retrace characteristics
over their operating temperature range of -55C to +85C.
Capacitance values from 10 to 360 pF, 5% are available.
Put this quality and performance into your next design.
Ask for Engineering Bulletin 1010.

CIRCLE READER SERVICE NUMBER 506

SPARK GAPS and GAP CAPACITORS . ..
for TV tube protection

Spark gaps and gap capacitors suppress transient voltage
surges and protect your expensive picture tube and allied
circuitry. Spark gaps are available in 1.5 kV and 2.5 kV
ratings with less than .75 pF capacitance. The gap capaci-
tor is an air gap in parallel with a .01uF disc capacitor.
All Sprague spark gaps and gap capacitors are 100% tested
to insurc your circuitry. Use them to protect your picture
tube warranty. Ask for Engincering Bulletin 6145.
CIRCLE READER SERVICE NUMBER 507

e

R et

DISC CERAMICS. .. for general, temperature-
compensating, and low-voltage applications in
industrial, commercial, and consumer equipment

AR —
mg5§l;" ‘ pling at low cost. Ninc disc sizes from .300 to .875 inches
o | have 100, 250, 500, and 1000 WVDC ratings, in standard or
CSE-SlE ozadions { temperature-stable formulations. Dual-section discs have up
9 & to .022uF (@ 1000 V. Ask for Engincering Bulletin 6101D.
Y e

AL CIRCLE READER SERVICE NUMBER 508

Cera-mite® general application discs for bypass and cou-

Cera-mite temperature-compensating discs for controlled
i capacitance change with temperature in R-F oscillators,
precision amplifiers, timing circuits, other critical applica-
tions. Sclect from ten linear temperature coefficients from
NPO to N2200. Capacitance values from 1 to 2200 pF with
1000 WVDC ratings are available, plus popular values at
3000, 4000, and 5000 WVDC for TV yoke circuits. Mini-
fied units in 250 WVDC ratings may be obtained with
capacitance values ranging from 22 to 990 pF. Ask for En-
gineering Bulletin 6102B.

CIRCLE READER SERVICE NUMBER 509

TUMPLRATURE-COMPENSATING
~mude’ OI3C CAPACHTORS

B ad o uG

4
H

Hypercon® ultra-high capacitance discs for low-voltage
circuits. Replace electrolytics with non-polar Hypercon
capacitors only a fraction as large. The 2.2uF, 3 volt disc

HYPIRCON' ULTRA-HIGH-CAPACI ANCE
DISC CIRAMIC CAPACITORS

,.ﬂ"adusU. has a diameter of .875 inches: the 0.1uF, 25 volt unit
measures 750 inches. Ask for Engineering Bulletin 6141F.
. : CIRCLE READER SERVICE NUMBER 510
%
: For bulletins in which you are interested, write
i '![ Technical Literature Service, Sprague Electric Co.,
WU | 35 Marshall St, North Adams, Mass, 01247

SPRAGUE COMPONENTS

SPRAGUE

CAPACITORS PACKAGED COMPONENT ASSEMBLIES
TRANSISTORS FUNCTIONAL DIGITAL CIRCUITS
RESISTORS MAGNETIC COMPONENTS

INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS
INTERFERENCE FILTERS

4sc-7131

PULSE TRANSFORMERS
CERAMIC-BASE PRINTED NETWORKS
PULSE-FORMING NETWORKS

THE MARK OF RELIABILITY

“Sprague’ and ® are registered trademarks of the Sprague Electric Co.
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People

products and manpower. Latest to
join the ranks of the Santa Clara,
Calif., manufacturer are Robert A.
Hirschfeld, an expert in high-fre-
quency linear devices, and Thomas
R. Thorkelson, an cxpert in digital
devices.

Hirschfeld, 27, comes from
Amelco Semiconductor, a sub-
sidiary of Teledyne Inc., and Thor-
kelson, 31, moves over from Texas
Instruments.

Hirschfcld takes over as section
head in the lincar integrated-circuit
department. “Were not sure yet
how much we will sccond-source

oL =~

P

R.A. Hirschfeld

T.R. Thorkelson

or originate,” he says, “but we're
conunitting ourselves to the com-
munications circuit business.”

Sayvs Hirschfeld: “The state of
the market is such that there is
little other than radio- and inter-
mediate-frequency amplifiers. The
state of the art, however, is far
more advanced.” He will investi-
gate circuit functions and change
a number of them. For example, he
thinks there may be better ways to
perform those now done by tran-
sistors.

It is but isn't. Thorkelson is now
in product marketing, managing
the transistor-transistor-logic (rrv)
line. For now, he points out, “we’ve
accepted a second-source position
with 111, but we have some de-
vices coming up that Texas Instru-
ments doesn’t have.” Says Thorkel-
son: “We want to present an image
of similarity.” National’s DM7501,
for example, resembles Tr's 5473
except that its construction is
monolithic, its guarantced clock
skew is 15 nanoseconds instead of
10, and it is sealed hermetically.

Thorkelson says National is de-
veloping an interface circuit be-
tween semiconductor and TII
levels.
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AT VOA-GREENVILLE,N.C.,
MACHLETT ML-7482
VAPOR COOLED
TRANSMITTING TUBES
HAVE JUST LOGGED
645,000 HOURS.

Where dependable, high power counts—
as at the Voice of America’s 4.8
megawatt Greenville, N. C., relay station—
specify Machlett transmitting tubes.

Available now: the new short form
catalog from The Machlett Laboratories,
Inc., 1063 Hope Street, Stamford, ti
Conn 06907.

THE MACHLETT LABORATORIES, INC.
@ A SUBSIDIARY OF RAYTHEON COMPANY
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In Motorola's

"Tt was a very good year"
Integrated Circuits Contest

Here’s your chance to win $1,000 cash. And, it’s almost as easy as
writing your own name! Simply fill out the coupon below with your
best guesses of the number of standard integrated circuits
Motorola has formally introduced this year through its franchised
distributors, in each linear and logic family.

HERE ARE SOME ADDITIONAL HINTS TO HELP
YOU WIN $1,000

e As of October 31, Motorola has introduced 11 new MDTL logic
circuits this year. More to come!

¢ As of November 30. Motorola has introduced 18 MECL
integrated logic circuits. Still more on the way!

e Motorola has introduced 15 MTTL integrated logic circuits

as of November 15 — and still more coming!
The entry that provides the exact or most nearly exact figures for
each circuit category, and the resulting correct grand total, will be
declared the winner. In case of ties, the Grand Prize will be divided
equally among the winners. (Decision of the Motorola judges will
be final, of course.)

I think that Motorola will have introduced the following numbers of new integrated
circuits during the past year:

Number of Number of
Circuit Family Circuits: Circuit Family Circuits:

MDTL (diode-transistor logic) MHTL (high-threshold logic)

MRTL (resistor-transistor logic) —_— I/C Operational Amplifiers .
MTTL (transistor-transistor logic) I/C Diff./Sense Amplifiers ..
MECL (emitter-coupled logic) —_— I/C Video, RF & IF Amplifiers
GRAND TOTAL .« v vnennns. ':l Everyone who guesses the correct grand

total (even though the individual circuit
categories may be inaccurate) will receive
a copy of the Frank Sinatra stereo album,

NAME o e TITLE, that features “It Was a Very Good Year.”
COMERNTA. DIV/DEPT So, enter your guesses now (one per en-
~__ trant, please) ... just make sure that your

ADDRESS entry is postmarked no later than Decem-
ber 23, 1967. Winning totals will be an-

nounced after the contest closes.

cry_____ 0@ STATE. —_ _ZIPCODE

Employees of Motorola Semiconductor
Products Inc. and Motorola Inc., Semicon-
. ductor Products division, and its distribu-
MOTOROLA Semiconductors torsare not eligible. Contest is void where
prohibited by law or by participant’s
P.0. BOX 955, PHOENIX, ARIZONA 85001 company policy.
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RCL’s NEW
RESISTOR
CATALOG

the industry’s most exten-
sive and most accurate
compilation of engineering
information on wire-wound
resistors

PRECISION /HI-SPEED
POWER/WIRE-WOUND
RESISTORS

including: beryllium oxide
core power resistors . . .
22 special temperature co-
efficients from —50 PPM
to 4-6000 PPM . . . sub-
miniature precision resis-
tors . . . ladder and sum-
ming networks.

Write for your free copy today!

ELECTRONICS, INC.
700 South 21st Street
[rvington, New Jersey 07111
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Meetings

Symposium on Reliability, |IEEE;
Sheraton-Boston Hotel, Boston,
Jan. 16-18.

Power Meeting, IEEE; Statler-Hilton
Hotel, New York, Jan. 28-Feb. 2.

Aerospace and Electronic Systems
Convention, |IEEE; International Hotel,
Los Angeles, Feb. 13-15,*

International Solid-State Circuits
Conference, IEEE; Sheraton Hotel,
Philadelphia, Feb. 14-16.

Scintillation and Semiconductor
Counter Symposium, IEEE; Shoreham
Hotel, Washington, Feb. 28-March 1.

International Convention and
Exhibition, IEEE; New York Coliseum
and New York Hilton Hotel,

New York, March 18-21.

Symposium on Microwave Power,
international Microwave Power
Institute; Statler Hilton Hotel,
New York, March 21.23.

Joint Railroad Conference, IEEE;
Conrad Hilton Hotel, Chicago,
March 27-28.

International Magnetics Conference,
IEEE; Sheraton Park Hotel, Washington,
April 3-5,

Business Aircraft Meeting and
Engineering Display, Society of
Automotive Engineers; Broadview
Hotel, Wichita, Kan., April 3-5.

Telemetering Conference, |EEE;
Shamrock Hilton Hotel, Houston,
April 9-11.

International Pulse Symposium,
International Federation of Automatic
Control; Budapest, Hungary,

April 9-11.

Symposium on Law Enforcement
Science and Technology, Illinois
Institute of Technology Research;
Chicago, April 16-18.

Southwestern Conference and
Exhibition, IEEE; Sheraton Lincoln
Hotel, Houston, April 17-19.

Frequency Control Symposium, U.S.
Army Electronics Command; Shelburne
Hotel, Atlantic City, N.J., April 22-24.

Region 11l Meeting, IEEE; Fontainebleau
Motor Hotel, New Orleans, April 22-24.

Relay Conference, National Association
of Relay Manufacturers and School of

Electrical Engineering, Oklahoma State
University; Stillwater, Okla., April 23-24.

Short Courses

Data communications, American
University’s Center for Technology
and Administration, Washington,
Feb. 5-8; $175 fee.

Precision and accuracy in
measurements and calibration,
Department of Commerce, National
Bureau of Standards, Washington,
Feb. 12-15; $100 fee.

Electronic circuit design by computers,
National Electronics Conference,
Pleasant Run Lodge, St. Charles, IlI.,
Feb. 19-21; $375 fee.

Call for papers

Microelectronic Packaging and Inter-
connection Conference, Society of Auto-
motive Engineers; Rickey's Hyatt
House Hotel, Palo Alto, Calif.,, Nov.
20-22. Dec. 29 is deadline for submis-
sion of abstracts to D.H. O'Neill,
Society of Automotive Enginecrs, 485
Lexington Ave., New York 10017

Meeting of the Avionics Panel of the
Advisory Group for Aerospace Research
and Development on Techniques for
Data Handling in Tactical Systems,
Avionics Panel of the Advisory Group
for Aerospace Research and Develop-
ment; Amsterdam, Netherlands, Sept.
1968. March 1 is deadline for submis-
sion of abstracts to Dr. Irving J. Gabel-
man, program manager, Advanced
Studies Group, RADC (EMD) Griffis
AFB, N.Y. 13440

Association for Computing Machinery
Conference and Exposition, Association
for Computing Machinery; Las Vegas,
Aug. 27-29. March 1 is deadline for
submission of papers to Marvin W.
Ehlers, program chairman, Ehlers,
Maremont & Co., Inc., 57 West Grand
Ave., Chicago. 60610

* Meeting preview on page 16.
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THE

connector

THING

A periodical periodical designed

to further the sales of Microdot Inc.
connectors and cables. Published
entirely in the interest of profit.

Euerybody wins?

In the words of Virginia Woolf, it’s time
for fun and games.

For this new national pastime, you
simply need a smattering of history,
mythology and current events. And some
information about Microdot’s cable prod-
ucts. We'll supply you with the latter. For
the rest, go listen to Walter Cronkite.

We got started on this activity while
we were sitting around one evening with
a bottle of Slivovitz (we ran out of Scotch),
trying to think of memorable ways to
remind you of the various unique features
of Microdot cables. Like —

Like our Mini-Noise cable-—reduces
noise voltage from shock and vibration
by a factor of more than 100 to I com-
pared to untreated cable. This makes pos-
sible the transmission of extremely faint
signals through coax cable without audio
frequency noisc. Off-the-shelf.

Like our microminiature coax cable —
uses a fine silver-plated copper steel-
covered wire. You get 50 ohm impedance,
and even with the addition of dielectric,
outer shicld and protective jacket, the
nominal O.D. does not exceed .080".
And we can get that O.D. down to .025”
in a range of hundreds of different cables.

Like our new complete in-house capa-
hility to produce precision quality multi-
conductor cables, which includes
twisting, extruding, shielding and jacket-
ing—the whole deal. All under onc roof.
And we can cable hundreds of con-
ductors into one unit.

Like we’re the only one to produce a
high temperature, low weight, low capa-
citance coax cable through the use of a
cellular Teflon diclectric. Especially suited
to the requirements of vidco tape
recorders.

Electronics | December 11, 1967

Play fRierodot

Pistorical

Like Microdot’s
Twinaxial cable
—to be used when
you need to send
two signals from a
single source which
must both terminate
at the same point.
No need to use two

coax cables; WIN
therefore lower cost YOUR
and greater OWN
flexibility. CABLE
Now when you FORK

think of cables,

you think of
cablegrams. And
when you drink a lot
of Slivovitz, it sort of
takes you back
through time and
you come up
with stuff
like this:

Spaghettl

- (SGrams

Low noise Spaghetti-Gram:
“You lose. Signed, Calvin Coolidge’
High temperature Spaghetti-Gram:
“Julius, honey, ain’t nobody honme
tonight but me. Signed, Cleopatra’’

Miniature size Spaghetti-Gram:
“Cancel that order for bras.
Signed, Twiggy!’

Dual shield Spaghetti-Gram:

“I can lick any guy in the joint.
Signed, Brunhilde!

Large size multiconductor Spaghetti-
Gram:

“Send more elephants.

Signed, Hannibal?

Get the idea. You can use any of the fea-
tures of any of our cable products, such
as low noise (Mini-Noise), special
requirements (Multiconductors), high
temperature, low weight, and, of course,
small size. You don’t really neced the
Slivovitz. It works well even with Sanka.

About the fork

No, Meclvin, we won’t explain the relation-
ship between cable and spaghetti: We call
¢ it a cable fork,
and if you don’t
want to use it for
cating cables
that’s your prob-
lem. The manufacturer describes this
handy gadget as
a ‘“revolutionary
breakthrough
that leaps for-
ward from antiquated hand labor to the
modern machine age!” We won’t try to
top that. We'll just explain that you stick
it into the pasta and then turn the little
handle to save getting spaghetti all over
vour celluloid collar.

Want onc for your very own? Okay.
Just send us a Microdot Spaghetti-Gram
scribbled on company stationery and tak-
ing ofl from any of the product features
we've discussed. We'll send you a beau-
tiful cable fork along with more litera-
ture on our cable products than we care
to mention.

But hurry. We've already run out of
Slivovitz. It won't be long before we run
out of cable forks. (That means offer is
limited.)

MICRODOT
9 ) Py .
INC. §iglllla;’?lgi:;:n/\l,\ Célllllft 91030.

Mini-Noise is a registered trade-mark of
Microdot Inc. Cable Fork is open to question.
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121 TIMES
LESS DRIVE

POWER

with Contiguous Comb
Filter Sets
by Damon

Damon has produced a bank of 200
contiguous comb crystal filters that
requires a total of 6.6 watts of drive
power to obtain 10 milliwatts from
each of the Gaussian (non-overshoot)
response filters. This is only ]/]2]
of the 800 watts of drive power
normally required to achieve the
same output using conventional re-
sistive padding techniques.

This significant achievement is the
result of two advances in crystal
filter technology: high efficiency
contiguous comb crystal filters com-
bined with new synthesis techniques.
These advances permit the adher-
ence to both frequency and time
response specifications and offer a

16 Circle 16 on reader service card
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Typical Contiguous Comb Crystal Filter,
Model 5107A is 1% Lx %" W x %" H.

new concept in the design of radar
and other spectrum-based systems.
Contiguous comb crystal filter banks
are also the most reliable, efficient,
compact and economical precision
systems available for multichannel
signal processing of all kinds.

Write for data on Gaussian Re-
sponse Contiguous Comb Crystal
Filters to Damon Engineering, Inc.,
Needham Heights, Mass. 02194,
Tel. (617) 449-0800.

DAMON

Meeting preview

Computers and automata

Computers and communications
will get the lion’s share of attention
at the ninth annual \Vinter Con-
vention on Acrospace and Elec-
tronic Systems (Wincon) Feb. 13 to
15 at the International Hotel in Los
Angeles. There will be three ses-
sions on computers, including the
Von Neumann general panel ses-
sion, which will be chaired by Eu-
gene Fubini, a vice president of the
International Business Machines.

Theme of the Von Neumann ses-
sion is Automata—Their Past,
Present and Potential. Arthur W.
Burks, chairman of the communica-
tions sciences department at the
University of Michigan, will dis-
cuss self-reproducing automata,
taking a philosophical look at fu-
ture approaches to computer design
that will produce machines at least
as complex as the computer itself.
Today’s machines produce outputs
substantially less complex than the
machines. Herman H. Goldstine, di-
rector of scientific development at
mr’s Data Processing division, will
analyze what must be done to make
computers less susceptible to shut-
down when component failures oc-
cur. Herbert Simon, a professor at
Carnegic-Mellon University, will
discuss artificial intelligence.

Two other computer sessions
will deal with future trends, onc
from the producer’s point of view
and the other from the user’s.

In one of two unclassified com-
munications sessions, Sigmund Rei-
ger, a vice president of the Com-
munications Satellite Corp., will
discuss traffic projections and dis-
tribution of anticipated interna-
tional service through 1975, cover-
ing both satellite and cable-trans-
mission techniques. As part of the
same session, css Laboratories en-
gineer James Parker will consider
advances in technology necded to
meet increasing communications
demands.

Another unclassified communica-
tions session will focus on projected
technology, including wideband ca-
ble systems, digital communica-
tions techniques, direct broadcast
satellites, and urban communica-
tion systems.
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1591 Variac® Automatic Voltage Regulator, $295 in U.S.A. (115 V)

High performance, proven reliability, small
size, and low cost are the key words that

NOW. .. a low-cost

Iine'VOItage identify GR's new 1-kVA line-voltage
| t regulator.
reg u a Or By performance we mean that this regulator

will maintain a 115-voit output (adjustable
from 105 to 125 volts) within +0.2 percent
for simultaneous variations of: input-line
voltage from 100 to 130 volts, load from no
load to full load, power factor from 1.0 to 0
leading or lagging, and line frequency over
a range of £10%.

By reliability we mean continued high
performance even under conditions far
worse than those any regulator is likely to
encounter in actual use. The tests indicated
on the above chart were performed on a
randomly selected unit that had already
been subjected to a one-year, round-the-
clock life test plus an accelerated life test in
which the input signal was modulated at a
3.5-hertz rate. At the time this recording
was made, the motor-gear train, Variac®
auloltransformer, and control circuitry had
been subjected to 10 million oscillations

for every bench
...for every rack

Rack model, $325 in U.S.A. (115 V)

while operating at nearly full-load rating. No
lubrication or adjustments were required.
By smallsize we mean12% x9)4x5% inches
and a weight of 17 pounds for the portable
model.

By low cost we mean a price of $295 for a
single portable model; rack and 230-volt
models are slightly higher. Quantity dis-
counts are available for all models.
Because there is no distortion added to the
input waveform, average and peak voltage
values are held as constant as the rms
value. Response time is 6 cycles +1.5 cycles
per volt under worst conditions for the
115-volt model.

For complete information, write General
Radio Company, W. Concord, Mass. 01781;
telephone (617) 369-4400; TWX (710)
347-1051,

GENERAL RADIO
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nobody else,




that’s who

delivers all these epoxies.
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TO0-105, TO-106, or In-Line. We make
them all. From us, you get what you need, not
just what we have to offer. Choose from
over 100 different small signal, medium-
power silicon transistors, either NPN or PNP.

So why waste a lot of time skipping
between company A which offers only one
epoxy package and company B or C which
only makes one or two other types?

We’re big in the epoxy business and
getting bigger, but who knows it. Write for
data and distributor list, then tell
vour friends.

National Semiconductor Corporation, 2975
San Ysidro Way, Santa Clara, California 95051
(408) 245-4320.

National Semiconductor

Circle 19 on reader service card

19



mimim

TYPE SMDH 0-50 MHz

PROGRAMMABLE DECADE
RF SIGNAL GENERATOR

(FREQUENCY SYNTHESIZER)
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First With Commercial Frequency Synthesizer
First With True UHF Synthesizer (0.47-1.0 GHz)

NOW, FIRST WITH PROGRAMMARBLE
RF SIGNAL GENERATOR

In 1954 Rohde & Schwarz introduced a new type of
signal source, continuously variable in frequency but
with crystal stability. We called it the Type XUA Fre-
quency Synthesizer. Hundreds of these instruments
found homes in leading laboratories and production
centers throughout the U.S.A. Most of them are still
fully on the job. Since then we have developed 15 other
models, including a complete series of Exciters for
communications control of transmitters and high quality
receivers.

We now take great pride in announcing our Type SMDH,
an instrument which sets new standards of performance.
This unit is more than just another synthesizer; it is a
Programmable RF Signal Generator from 0-50 MHz. It
provides variable calibrated output voltages (0.1uV-2.5V}),
modulation capability (AM & FM), and excellent stability
(1x10-%day). Since many applications of a synthe-
sizer involve frequency multiplication, we have designed
the Type SMDH to have the highest spectral purity
—— 100 dB. To achieve this, a completely new method
of internal shielding had to be developed. Also a new
modular frequency standard was required with 130 dB
signal/noise.

To meet the demands of automatic check-out systems
and high speed production testing, we made the instru-
ment programmable. Using a standard 10-line code,
we can provide a new frequency in 100 us maximum
time. We can actually “switch” frequencies in 20 us
like other synthesizers; however, let's make an honest
appraisal. In addition to switching the digits, there is
time required for the command (the old frequency is
still on during the command time), and filter recovery
time to assure full spectral purity. This is true for any
synthesizer. Also we've designed a Programmable At-
tenuator, Type DPHP, with a range of 0-99.9 dB using
the 10-line code. You can now have the capability of
both programmable frequency and level.

Another important feature is our eight digit, in-line dis-
play tube readout. Remember when industry abandoned
the hard-to-read staggered column readout on counters?
Our readout is operative even in the programming mode.
This feature provides a visual check verifying the pro-
gram. It spots any operator or equipment error. Switch
from program to manual control with a program stili on
the line without any ambiguity in output frequency.
Careful elimination of ground loops makes this possible.

We do not utilize phase locked loops which impair short
term stability. Our reference holds = 3x10-"/second.
Included is an interpolation oscillator which can be used
for search applications (continuously variable to 1.1
MHz) or as a vernier to the crystal digit decades. It
provides an in-line numeric read-out from 0-111 with
an additional 50 division vernier. Typical stability is
one-half division on the vernier scale. Another feature
is switchable automatic teveling to 0.5 dB. Type SMDH
is all-silicon solid state design utilizing modular con-
struction for easy servicing. An optional battery supply
is available. Yet with all of the features of this Pro-
grammable RF Signal Generator, it is competitively
priced with 50 MHz synthesizers.

For communication applications, our new No. 280 Pro-
grammable Exciter incorporates those specifications
and features required for transmitter and receiver con-
trol, with the price savings passed on to the customer.

R & S maintains its philosophy of a well-balanced de-
sign — meaning the optimizing of all significant speci-
fications. Judging from advertising, it appears that
everyone is making frequency synthesizers today. But
really_good synthesizer design is a very tricky business.
We should know; we've been designing them for 15
years — and after all, Rohde & Schwarz is still the
leader. We're trying to maintain a stock position for
immediate delivery, but with all its features and speci-
fications we expect a heavy demand.

ROHDE & SCHWARZ

111 LEXINGTON AVENUE, PASSAIC, N. J. 07055 e 201 -773-8010

Inquiries outside the U.S.A. should be made to: Rohde & Schwarz, Muehldorfstrasse 15, Munchen 8, West Germany
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IN LARGE QUANTITIES

Helipot’s New Model 77P
Cermet Trimming Potentiometer

Here's the new Model 77P, the first low-cost, general pur- ]

pose trimmer with a sealed housing and cermet resis- :

tance element! DESIGNED to wider performance para- Helitrim Mode! 3067 Mode,'goag
meters than any other adjustment potentiometer in its e vl Hirewound Coroon
price range. It is directly interchangeable with com- Re;?;agg'cghms 10-2 meg 50 - 20K 20K -1 meg |
petitive Models 3067 and 3068-SEALED to permit p.c. - - |
board solvent cleaning and potting without trimmer con- Resolution et 3 ((12%% to e
tamination or failure-DELIVERED from local stock at the Sealing Yes No No

low list price of $1.95. In large quantities, Model 77P Power Rating, . a5 B

sells for as little as $1.10. = Compare Model 77P specifi- vels i i .

cations with those of unsealed trimmers, then call your N 105 85 85

local Helipot representative for an evaluation sample. Jemp:

=YY =1l NsTRUMENTS, INC.

HELIPOT DIVISION
FULLERTON, CALIFORNIA ¢ 92634

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY

22 Circle 22 on reader service card Electronics | December 11, 1967



Electronics

Commentary

Nippon at our heels

The semiconductor is the essential ingredient of
Japan’s clectronics business. Many Japanese be-
licve, and probably rightly, that their country
would not occupy second place in world clec-
tronics activity—behind the U.S.—if it weren’t
for the quick acceptance of the transistor by
Japanese engincers in the early 1950s.

So semiconductor technology has become the
most important concern of Japanese clectronics
firms, and a look at progress in that technology
supplies a tip to what’s happening with Japa-
nese companies and products. The special report
on page 107 shows that the Japanese are picking
their r&p projects carefully to augment their al-
ready considerable strengths with new discrete,
optoclectronic, and bulk-cffect devices.

There’s a lot to be learned from what the Japa-
nese arc doing. Although they still build on
others’ basic technology, most notably American,
they tend to add unigne twists to processing and
design and are particularly ingenious in finding
new applications. They are adept at spotting
strategic gaps in product lines.

In fact, the Japanese start in semiconductors
can be traced back to that unusual ingenuity.
\When U.S. engineers were applying transistors
only to computers and military gear, it was the
Japanese who first saw the potential of transis-
torized consumer products. They started the tran-
sistor-radio eraze and used solid state devices
in phonographs, television sets and tape record-
ers.

The Japanese remain a force to be reckoned
with in the consumer products field, and they are
also building an impressive record in the areca
of solid state communications. The communica-
tions networks growing throughout Asia bear a
clearly identifiable made-in-Japan look.

Many U.S. companics are envious of the inte-
grated structure Japanese industry enjoys, a
structure that would send the Justice Department
rushing to courtrooms if it were copied here. The
key is that every firm in Japan knows a lot about
what everybody clse is doing in fundamental re-
secarch (thongh production techniques are pro-
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prictary and are closely guarded).

The ubiquitious Ministry of International
Trade and Industry (arrrr) maintains close scru-
tiny over rescarch and development, frowning on
duplication of projects.

Japanese financial resources are skimpy-—most
companies are financed by bank debt rather than
stockholders’ equity—and if the management
of a company doesn’t discourage duplication of
research efforts, zrrn will step in. Through gov-
cernment laboratories it operates and universities,
the agency keeps tabs on what every company is
doing. It helps parcel out research projects and
encourages many of them even though paying
only a small percentage of the cost.

Since many cquipment companies are also
semiconductor producers, the engineers who de-
sign and produce semiconductors for these
firms work within the same corporate structure
as do the engincers designing the end products.
Top management pressures these engincers to
exchange information, and equipment designers
who tend to be more conservative than semi-
conductor engineers, aren’t allowed to hold up
the adoption of new devices.

Since the managements of most Japanese com-
panies still view their research laboratories as
incubators for new products, most of what Amer-
ican engincers would call pure research takes
place at Japanese universities.

So, for a comprehensive report on work in
optoelectronics, the place to go is Tohoku Uni-
versity in Sendai [p. 117]; advanced communica-
tions research has top priority at Tokyo Univer-
sity, and what’s happening in Japan with Gunn
and other bulk-cffect devices is learned quickest
from the school’s researchers [p. 125]; and for
a rundown on more prosaic devices, particularly
those designed for high-frequency communica-
tions applications, the place to go is the Elec-
trical Communications Laboratory of the Nippon
Telegraph & Telephone Public Corp. [p. 110].

Impressive as the Japanese cffort is, the men
of Nippon are not perfect. They arc following
U.S. manufacturers down one garden path: the
road to overcapacity. Incurably optimistic, Japa-
nese semiconductor producers have expanded
and expanded manufacturing capacity. Last
year’s unit sales remained relatively stable, hut
output capacity climbed sharply, And Japan next
vear will undergo a typically American experi-
ence: widespread price-cutting to stimmlate sales
of discrete semiconductors.
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DEMAGNETIZING FORCE—H—KILO DERSTEDS

With a coercive force of 3200 oer-
steds, Indox 7 has a higher resis-
tance to demagnetization than any
commercially available magnetic
material except costly platinum-
cobalt. It also has a high peak
energy product and high intrinsic
coercive force.

New Indox 7 requires no critical
materials, is light weight and has
high electrical resistance. Indox 7
opens new possibilities for de-
signs and applications where
greater resistance to demagne-
tization is required, or where the

magnet length is limited compared
to the magnet area,

Indiana General pioneered ce-
ramic magnets, developed the first
ceramic magnet for PM motors,
and continues it's leadership in
magnet technology with this new
high in ceramic magnet materials.
For a copy of the new bulletin on
Indox 7, write Mr. C. H. Repenn,
Manager of Sales, Magnet Divi-
sion, Indiana General Corporation,
Valparaiso, indiana.

INDIANA GENERAL K=23

When it comes to resisting demagnetization,
new Indox” 7 is in a class by itself.
Summa Cum OQersteds.

1867, The Indiana General Corporation



Intelsat 3 woes
. make Comsat weigh
Hughes bid . . .

... to supply
- improved Intelsat 2

Lighter lighting
from RCA
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Development problems with the Intelsat 3 satellite next month may force
Comsat to buy an upgraded version of the Intelsat 2—the workhorse
of the International Telecommunications Satellite Consortium. _

The possibility of falling back on Hughes Aircraft’s earlier proposal for
a souped-up Intelsat 2 arose after a quick trip to TR Systems, the Intel-
sat 3 builder, by top Comsat officials [see p. 155]. They are understood to
have given TRW until late this month to solve the Intelsat 3 problems,
but insiders say Comsat’s management isn’t very optimistic.

Intelsat’s Interim Committee, briefed last week on the situation, has
directed a Comsat technical team to take a hard look at Intelsat 3 work
and set a realistic delivery date, and another team to go over the Intelsat
2.5 design with Hughes. Both will report within two weeks. If Comsat
decides it wants to buy the Hughes craft, the committee will hold an
emergency meeting early in January. Intelsat 3 delivery, originally set for
March, has slipped to August.

The problems in the Intelsat 3, which is slated for Comsat’s first global
system, currently revolve around the communications subsystem being
built by ITT, Comsat sources say. If the Hughes satellites are purchased,
it could mean that Comsat will cut back its six-satellite order with TRW,

If Comsat decides to order the upgraded Intelsat 2—dubbed 2.5—from
Hughes, it will buy two of the craft at a price of about $4 million each.
Hughes has promised Comsat that it can deliver the first one by next July.

The Intelsat 2.5 design would incorporate up to 1,000 channels, against
the 240 of the Intelsat 2. Hughes has claimed that the craft would be
“comparable to the Intelsat 3 global system.” The 2.5, an improvement of
the Hughes 303A design, would use an electronically despun, phased-
array antenna to boost Intelsat 2's 15.5 dbw of effective radiated power to
25 dbw, according to earlier plans [Electronics, May 2, 1966, p. 86]. An
improved transponder that would quadruple the bandwidth from 125
megahertz to 500 Mhz has also been proposed.

The semiconductor spotlight may soon focus on markets so far untouched
by solid state technology: illumination on highways, in factories and
offices, and movie and television studios. At RCA, in fact, switching
and control circuits using power transistor and thyristor devices will soon
be introduced, substantially reducing the bulk of lighting systems and
bringing other benefits as well.

RCA’s Electronic Components and Devices division has developed a
number of new regulator circuits for these jobs, employing new power
semiconductors that have high enough voltage (200 to 300 volts) and
current (1 to 5 amperes) ratings to handle lighting and low enough price
tags to compete with conventional gear. Present regulator circuitry con-
sists of inductor-capacitor filter networks, but these heavy, large arrange-
ments have drawbacks: the regulation they provide is barely adequate
and a strobe-effect (flicker) occurs whenever line voltage makes a transi-
tion through zero potential.

RCA’s circuits consists of a rectifier, a filter, and a variable on-time
switching regulator, plus a novel feedback arrangement that uses a

25



$5,000 tester
for linear IC's

Competition
for the 703
in hi-fi's

Electronic detector
of diabetes sought

FAA immunity ruling
seen aiding push
for air safety

Pentagon to cut
Asia stockpiling
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series inductor. The new approach cuts ballast size and weight sharply,
provides smoother regulation, and, because of a built-in memory capa-

bility, eliminates the strobe effect.

Engineers in Grumman Aircraft Engineering’s microelectronics depart-
ment have developed a low-cost (under $5,000), universal tester for linear
integrated circuits. It’s the first relatively inexpensive unit capable of
performing dynamic as well as d-c measurements, and accommodating
differential, operational, and communication-type amplifier circuits.

Instrumentation for linear circuits has been scant. The few systems on
the market are priced at $40,000 and up, and usually measure only a
few parameters on a static basis. The Grumman unit, which performs 22
parameter measurements, contains a programing matrix and has pro-
visions for hook-up to either vacuum-tube voltmeters or crt’s.

The equipment will probably be marketed by mid-1968. The company,
new to both IC making and instrumentation manufacture, hasn’t yet
decided whether to build and market the gear itself.

With Fairchild Semiconductor’s »A 703E and RCA’s CA 3012 (a more
complex f-m/i-f amplifier than the 703) now widely used by the leading
high-fidelity component makers, rival linear IC producers are starting to
take aim at the hi-fi market with competitive devices.

Amelco Semiconductor is already marketing its 911C, which set makers
say is similar in characteristics and circuit configuration to Fairchild’s
703E. And Philco-Ford has begun sampling its PA 770339, and Raytheon
is sampling its RM 703T; both are copies of the 703.

As a further fillip, one semiconductor firm is working on an automatic-
gain control version of the 703; the currently available 703’s lack agc.

The Public Health Service’s National Center for Chronic Disease Control
is looking for an electronic diabetes-screening device that could be used
instead of a chemical analyzer to determine glucose levels in the blood.
Although now specifically seeking proposals for a-portable chemical an-
alyzer that could process 60 to 120 samples per hour and would cost less
than $2,000, the center would prefer a device that could detect a diabetic
condition through a sensor applied to the body. One possible approach,
according to a medical electronics specialist, would be to measure the
fluorescence that can be produced in an ear lobe.

Even sharper demand for significant improvement in air-traffic control
and collision-avoidance systems is expected as a result of a new FAA
ruling that is expected to foster more-frequent reporting of near mid-air
crashes. The ruling, granting immunity to the pilots and the traffic con-
trollers—when they are at fault—should lead to the compilation of solid
statistics on air-traffic congestion sought by the agency.

Purchases of many kinds of electronic parts and equipment by the De-
fense Department will begin tapering off in the next few months in an
effort to reduce overstocks in Southeast Asia. Items found to be in excess
include avionics, radios, radars, and replacement parts for these items.
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Why Bunker-Ramo chose
TTL complex functions for
new NC systems

These low-cost numerical control systems offer as standard
most of the functions normally found in far more expensive
equipment. They are the first such systems to employ ICs for
all non-power functions. Shown with Dean W. Freed, General

Series 74 complex-function TTL
integrated circuits from Texas In-
struments have enabled Bunker-
Ramo to further improve relia-
bility and performance, while re-
ducing size and cost of the numeri-
cal control systems shown above.

Series 74 TTL offered many per-
formance as well as cost advan-
tages. These included higher noise
immunity and faster speed, plus

the economies made possible by
complex-function circuits.

High noise immunity

Since numerical control systems
usually operate in an electrically
noisy environment, the high noise
tolerance (typically one volt) and
the low input impedance (70 to 150
ohms) of Series 74 circuits are big

e —

Manager of the NC Division, the Bunker-Ramo 2100 (right) is
a two-axis positioning and straight-cut control, while the
2200 (left) is a three-axis positioning and straight-cut control,
with optional two-axis incremental slope and arc capability.

advantages. Bunker-Ramo engi-
neers found that this reduced
shielding and line-filteringrequire-
ments, while simplifying many as-
sociated design problems.

High speed

TTL’s high speed gives important
design advantages, even though
today’s NC systems often do not



Do ICs

really cut costs?

Please send the following:

200 (J  6-poge cose history brochure
201 (0 48-poge complex-function IC doto book
202 (0 48-poge TTL brochure

NAME

203 [ 84-poge IC plostic pockoge reliobility report
204 [J 24-poge plostic S-C brochure
205 [J 16-poge “Totol Reliobility ot TI”

TITLE

COMPANY

ADDRESS

CITY STATE

ZIP

The answer is an emphatic yes!
That’s no promise. It's a fact...
with proof to back it up.

We've gathered some of the proof
in the folder pictured at the left.
This 6-page brochure describes
how other industrial manufac-
turers have achieved revolution-
ary product advances with ICs.
Like these OEMs, you too can sig-
nificantly reduce equipment size
and weight . . . make major per-
formance improvements...achieve
new systems capability...dramat-
ically reduce costs! For your copy,
check No. 200 on the TI informa-
tion service card.

But that’s not all! Check number
202 for the 48-page brochure that
contains performance, application,
and catalog information on all 180
Series 54/74 TTL ICs.

An 84-page report provides re-
sults of TI's “Tougher-than-mili-
tary” testing program. It's yours
for the asking. Check number 203.

A new 24-page color brochure
that gives information on all plas-
tic-encapsulated semiconductors—
including Series 54/74 ICs—is also
available. Check No. 204.

TI

Airmail
Information
Service

~\
/4

To get the literature you
! want, check the appropriate
| numbers, fill out the
: card, and drop it in the
| mail. If you prefer, circle
! the same numbers on the
1 magazine Reader
' Service card.



SN7482 is a two-bit binary adder
that has a typical carry time of
only 8 nsec per bit. The logic dia-
gram shows the complexity of an
SN7482.

SN7483 is a four-bit binary adder
that is equivalent to 34 gates in a
single package.

BCD-to-decimal
decoder/driver

Here is a real cost saver! The
SN7441 replaces conventional de-
coding consisting of one dual four-
input gate, two triple three-input
gates and a dual two-input gate,
plus four inverters and ten tran-
sistors. Output is sufficient to
directly drive gas-filled readout
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tubes, miniature lamps, and many
small relays. The logic diagram
(above) shows the complexity of an
SN7441.

Quadruple latch

A single SN7475 quadruple latch
replaces eight AND-OR-INVERT
gates...greatly reducing package
count and costs.

This monolithic quadruple bi-
stable latch offers complementary
Q and Q outputs. The device is
ideally suited for such applications
as temporary storage of binary in-
formation between processing
units and input/output orindicator
units.

Shift register

SN7491A is a monolithic serial-in,
serial-out eight-bit shift register
that is composed of eight R-S
master/slave flip-flops. It includes
both input gating and clock driver,
and is capable of storing and trans-
ferring information at clock rates
up to 18 MHz.

Want to know more about how you
can upgrade your new designs with
Series 54/74 TTL from Texas In-
struments? Start by sending for
the comprehensive literature of-
fered on the Information Service
Card . . . or call your nearest TI
sales engineer or authorized TI
distributor.

V 4V 4V 4V 4V 4 4V 4V 45 45 4 4 4

AIR MAIL

First Class
Permit No. 7284
Dallas, Texas

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

P.0O. Box 5474
Dallas, Texas 75222

Attention: Inquiry Answering
Mail Station 407

V 4V 4V 4V 4 4 4 4

Postage Will Be Paid By

TEXAS INSTRUMENTS INCORPORATED

(e

V O &8 8 4 4

y 4 & 4 4 4 48 & 48 & N 4 4



require all the speed available.
While clock rates of 4 MHz are com-
mon today, 20 MHz and up are
possible with TTL. To the user,
this reserve speed gives an extra
measure of performance insurance
...and longer productivity before
obsolescence.

In addition, B-R found that the
extra speed of TTL also made pos-
sible simpler circuitry. For exam-
ple, a function that would have had
to be performed in parallel fashion
with lower speed logic can now be
performed in serial fashion with
Series 74 TTL. This results in
fewer circuits and a simpler, less
expensive, more reliable system.

20 percent fewer ICs

The complex-function circuits
available in the Series 74 line also
made possible a 20 percent reduc-
tion in package (and circuit board)
count. Since the cost of any system
is largely proportional to the num-
ber of elements used, Bunker-
Ramo designers were able to real-
ize important economies.

For example, a decade counter is
often made up from four J-K flip
flops and a gate...perhaps three
packages. Bunker-Ramo used a
single SNT7490N instead. Since
about 40 decade counters are used
in a typical NC system, the savings
in integrated circuit and ecircuit
board costs are substantial.

Improved reliability

By using Series 54/74 ICs in the
new 2100 and 2200 NC systems,
Bunker-Ramo engineers found
that they were able to surpass
reliability standards established

by existing discrete-component de-
signs, since the number of soldered
connections were substantially re-
duced. Also, B-R engineers could
place more functions on each cir-
cuit board...reducing the number
of circuit boards by about 20
percent and further improving
reliability.

You get a broader choice of
complex-function circuits in
Series 54/74 from TI

Complex-function circuits to add,
count, store, decode, and perform
many other jobs are available in
TI’s Series 54/74 TTL line...indus-
try’s most complete logic family.
These complex-function ICs can
help you achieve the same kinds of
performance and economic advan-
tages realized by Bunker-Ramo.
For a comprehensive data book
describing all Series 54/74 com-
plex-function ICs, just check 201
on the TI information service card.

Counters

TI offers counters capable of divid-
ing by 2, 3, 4, 5, 6, 8, 10, 12, and 16
at typical rates of 18 MHz. When
used singly or in combination, they
can perform most division or
counting functions that might be
required. Furthermore, they afford
tremendous reductions in package
count, soldered connections, and

costs. In addition to the SN7490Ns
used by B-R, SN7492 divide-by-
twelve counters and SN7493 four-
bit binary counters are available.
As may be required by the applica-
tion, each of these devices offers
the flexibility of several alterna-
tiveinterconnection arrangements
in the system circuitry.

Adders

If you need adders, TI offers a
broad selection. SN7480 is a high-
speed, single-bit binary full adder
with complementary inputs, com-
plementary sum outputs, and in-
verted carry output.
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Quality analysis...
TI reliability

starts here!

Any really successful reliability
program must start with correct-
ing the causes of failure before
they occur in the field, and TI’s Re-
liability Analysis Laboratory...
established in 1962...has been ex-
amining the “where, what, when,
how and why” aspects of IC fail-
ures for more than five years.

This lab has facilities to analyze
each individual element within
even the most complex integrated
circuit and can duplicate failure
mechanisms under precisely con-
trolled conditions.

Typical of these quality-analysis
studies is the X-ray video monitor-
ing facility shown at the left. This
important analytical tool permits
full 360° observations in both ver-
tical and horizontal planes. It re-
veals failure mechanisms that
might otherwise escape detection.

Following identification of fail-
ures, the analysis is forwarded to
a corrective-action group. Here,
TI’s in-depth technical resources —
including physicists, chemists, and
metallurgists, as well as research,
design, and manufacturing engi-
neers—are focused on the problem.
After evaluation of all data and
reports, necessary corrective ac-
tions are undertaken.

Quality analysis is only one of
many steps taken by TI to ensure
reliability of integrated circuits.
Other important steps are de-
scribed in a new 16-page brochure
in full color...Total Re-
liability at TI. Check 9
number 205 on the TI /}
information service
card for your copy.

TEXAS INSTRUMENTS

INCORPORATED



THESE LITTLE

ARE RESPONSIBLE FOR FILTERING
OUT NOISE IN THE GUIDANCE SYSTEM ...

ABOARD GRUMMAN'S LUNAR MODULE

GRUMMAN'S CHOICE FOR EMI FILTERS

These superior EMI FILTERS passed Grumman's critical qualification requirements

including random vibration and high transient withstanding capability. Most of
these very small filters weigh less than 10 grams, and their inherent reliability
make Erie a natural selection as Grumman'’s filter source.

Bonded Filter Stock . . . inventories under lock and key in our Quality Control
Department . . . is available for LM subcontractors or for other critical programs
requiring Established Reliability Filters.

The typical 100 Vdc rated Erie Filter will provide an insertion loss of 67 db (@
150 kHz. A broad line of ERIE FILTERS is available — including MULTIPLE
SECTION FILTERS and special configurations for STRIP LINE applications. Custom
filters for your applications can be designed. Why not call in an Erie Filter
specialist for your project?

Write for new catalog 9000 . .. ERIE ELECTRONIC FILTERS

Another Series of Components in Erie's Project ““ACTIVE"
Advanced Components Through Increased Volumetric Efficiency

Erie,Pennsylvania
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Thanks fo an ancient
shepherd named Magnes,
Amelco brings you the only
complefe high-voltage
logic family in the world.

Thousands of years ago, according to Pliny the Elder, a shepherd
named Magnes discovered the phenomenon of magnetism. High Noise
Immunity Logic developed by Amelco owes much to Mr.Magnes.
Magnetic fields are used to measure the mobility of silicon material.
This important magnetic measure ensures that the raw materials used to
create HNIL provide the fastest possible logic for high level operation.
Then, throughout production, quality control and cost economy depend on
the use of magnetic ink to isolate those devices which fail to meet
operating standards. Fastidious control in the development and
production of HNIL guarantees a superb product with consistent high-
voltage performance.
This important new line developed by Amelco guarantees unexcelled
noise immunity, reduced can count, and overall reduction of systems
costs. We've come a long way since Magnes discovered magnetism. But
who knows, without his discovery, Amelco may not have brought you
the only complete high-voltage logic family available in the world today.

".‘
For quality in quantity
AMELCO SEMICONDUCTOR

ATELEDYNE COMPANY
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This painting by Kenneth Riley is one in the collection “Innovators and Leaders in the Science of Electricity,” commissioned by Amelco Semiconductor. The paintings

in this collection illustrate the dramatic achievements and discoveries of some of the forefathers of electronics . . . Magnes, Volta, Franklin, Henry, Edison,

Shockley. The entire collection will soon be made available in handsome prints suitable for framing. They will serve as a reminder of the tradition handed

down by these famous men, and as a reminder that among the leaders and innovators in the world of electronics today one name is of particular current
significance. That name — Amelco.
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ELEGTRIC

OUTLOOK...

About sales and sales people. About service and delivery dead-
lines. About quality you can-'depend on. About new products
to meet new-requirements before the need becomes an emer-
gency. For example, our relays and pressure switches have
been solving industrial problems for 20 years...ranging from
small manufacturing operations to the national space program.

Whether you need a component replacement today, or a
specially-designed unit to meet a future need, count on us. We
specialize in having solutions on hand before problems arise.

And if you're tired of promises unkept and delivery dates
unmet, we invite you to investigate the production and service
facilities of Cook Electric. You'll find it's good business. With
us, performance comes before promise.

COOK

ELECTRIC

AUTOMATIC CONTROLS DIVISION
200 E. DANIELS ROAD e PALATINE, ILLINOIS 60067 ¢ 312—359-2100
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tricky tapers...

‘) Allen-Bradley Type J
N hot molded variable resistor
shown twice actual size

Allen-Bradley Type J potentiometers
offer tapers designed
to your special needs!

When standard tapers fail to provide the control you desire, Allen-Bradley
Type ] potentiometers have the unique capability to provide a virtually limitless
variety of curves to meet your specialized requirements. While not a precision
device that is continuously taper-trimmed to very close tolerances, Allen-
Bradley’s control of the resistance-rotation characteristics during production
assures a high degree of conformity.

Allen-Bradley Type J potentiometers have a solid hot molded resistance track
made by an exclusive process which was pioneered and perfected by A-B.
This solid resistance track assures smooth adjustment at all times—with none of
the discrete changes in resistance that are encountered in wire-wound units.
And being essentially noninductive, Type J controls can be applied in high
frequency circuits where wire-wound units are useless.

Furthermore, A-B’s solid molded resistance track assures low noise and long
life. On accelerated tests, Type ] potentiometers exceed 100,000 complete
operations with less than 109, change in resistance.

For more complete details, please write: Allen-Bradley Co., 110 W. Green-
field Ave., Milwaukee, Wis. 53204. In Canada: Allen-Bradlcy Canada Limited.
Export Office: 630 Third Ave., New York, N.Y., U.S.A. 10017.

867€-3 QUALITY ELECTRONIC COMPONENTS

ADDITIONAL ALLEN-BRADLEY
HOT MOLDED VARIABLE RESISTORS

TYPE G CONTROLS are

.only %" 1n diameter

Quiet, stepless opera
tion Rated Y% watt at
70°C Values to 5 meg
ohms Type l are similar
i construction but rated
Y, watt at 100°C

TYPE F TRIMMERS are
for mounting directly on
printed wining boards by
means of their terminals

Rated ‘4 watt at 70°C
Values to 5 megohms
Type O are similar but
rated 0 4 watt at 70°C

TYPE R ADJUSTABLE
RESISTORS tor trimming
apphcations are built to
withstand environmental
extremes Only 1%" in
length Have stepless ad
justment Watertight and
can be encapsulated
Rated 4 watt at /0 C
Values to 2 % megohms
IType N Tor less severe
environments are rated
Yy watl at H0(




IF YOUR PLATES DON'T LOOK LIKE THIS ...

THEY SHOULD!

...and can, if they're Elco Variplates”

The wired side of a plate doesn't just want to
look pretty. It has to look pretty. Here's why.

The wire wrapping method of termination is
mechanically stronger and far more economical
than the old soldered method. Programmed wire
wrapping machinery eliminates the possibility of
human error. Wires can be dressed for maximum
density and elimination of cross-talk. Three-level
termination and ease of future wiring changes are
more practical benefits.

Beauty is more than skin deep, and that’s where
Elco comes in. Programmed wrapping equipment
demands tight tolerances. The plates must be

38 Circle 38 on reader service card

hole-punched accurately. When you're punching
hundreds (or thousands) of holes, the metal ex-
pansion rate can be a large factor. Stand-offs
must align perfectly and be pull-out proof. Our
precision machining achieves guaranteed, micro-
inch tolerances.

And Elco’s complete line of component con-
nectors offers yoy more design freedom than you
need. Our vast array of connector styles, sizes and
contact configurations can fill your functional
needs.

So, if your plates don't look like ours, give us
a holler. Elco Corporation, Willow Grove, Pa.
19090; (215) 659-7000. Where your design ex-
pectations take shape.

*TRADEMARK
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Elco
Connector
Technology . . .
20 years
young




we have used many millions of
Allen-Bradley hot molded resistors.

The uniformity of quality from one
shipment to the next is truly astounding.
There can be no question about the
reliability of these resistors.”

Wang Laboratories

Model 320 Wang Electronic Calculator
with 320K keyboard for scientific
application. Readout provides 10-place
accuracy with floating decimal point,
and all calculations are displayed

in one millisecond. Normally the 320
calcuiator is placed in a desk drawer
rather than on the desk. It is shown
here next to the keyboard to indicate
compactness of the calculator.

One of the printed circuit cards from the
Model 320 caiculator. All resistors on this
card are Allen-Bradley Type CB 14 watt hot
molded resistors.

73.07-7€

To insure the extremely accurate
and high speed operation of the
300 Series Wang Electronic Calcu-
lators, all components are selected
with utmost care. Thus, it was only
natural that Allen-Bradley hot
molded resistors were chosen for this
most exacting application.

Composition resistors, not pro-
duced by the technique of hot mold-
ing used by Allen-Bradley—using
completely automatic machines—
cannot equal the quality and uni-
formity of production for which the
hot molded Allen-Bradley resistors
have a worldwide reputation. The
precise control during manufacture
results in such uniformity of one A-B
resistor to the next—million after
million—that long term resistor
performance can be accurately pre-
dicted. There is no record of any
Allen-Bradley hot molded resistor
having failed catastrophically.

Let the experience of the engineers
at Wang Laboratories become your

own experience. Allen-Bradley fixed
and variable hot molded resistors will
do exactly as well for you as they
have done for all other users. For
complete specifications, please write
for Technical Bulletin 5000: Allen-
Bradley Co., 222 W. Greenfield Ave.,
Milwaukee, Wis. 53204. In Canada:
Allen-Bradley Canada Limited.
Export Office: 630 Third Ave., New
York, N. Y., U.S.A. 10017.

auny
TYPE BB 1/8 WATT

R

TYPECB t/4 WATT

= =
]
TYPE EB 1/2 WATT
TrEm
AES

TYPE GB | WaATT

RH
TYPE HB 2 WATTS

HOT MOLDED FIXED RESISTORS are avail-
able in all standard resistance values and
tolerances, plus values above and below
standard limits. Shown actual size.

(¥ ALLEN-BRADLEY

Y/

QUALITY ELECTRONIC COMPONENTS



The more complex
the data system gets,
the simpler Cimron
can make it for you!

Let’s face it. You shouldn’t have to be an elec-
tronics genius just to understand a system like
the one shown here. You don’t have to design the
system to know what you want it to do—or to
use it. That’s where Cimron comes in. And the
more complex the problem, the simpler Cimron
can make it for you. That’s what we’re here for.
To provide the expertise in this specialized field
so you don’t have to do it yourself.

The Model 1130 Production Test Applications
System shown here monitors 100 channels of input
signals, measures and records the data. It happens
to employ a Cimron DVM with converters, a scan-
ner, a serializer and a digital recorder. It could
have been designed to solve your special problems
as easily. For help, call Cimron collect at (714)
276-3200, or write Department A-113, 1152
Morena Boulevard, San Diego, California 92110.

c=imMoaNe
A Division of
Lear Siegler, Inc.
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Five reasons
why so many engineers
specify Sigma relays.

Longer
mechanical
life

Series 62

And there are more reasons why each of these
Sigma relays give you superior performance:

New Series 50: Rated for at least 10 million
mechanical operations and fully recognized under
the U.L. component program. These 1, 2 and 3
pole, 5 and 10 amp relays also feature an exclu-
sive contact base design that extends contact life.

New Series 62: The larger contacts of this new
Series (.093” & .058” dia.) assure excellent con-
ductivity. And it has a thicker base for greater
contact stability than other 2, 4 and 6 pole, 2
amp relays.

New Series 65: In addition to low price econ-
omy, this new 1 amp SPDT relay provides supe-
rior switching performance through its precision
knife-edge hinge armature design. It has greater
mechanical strength and better thermal stability
than similar competitive types.

New Series 67: It not only assures faster in-

SIGMA

Msrruses 5.8

‘Q‘SFI—ND‘[

Series 65

Faster
installation
Better :5‘,, 7
conductivity Price: - g Solid-
75¢ stafte
" ‘ y design
b ,yn~u. \ %\:‘?gﬁ\gk

LY .. L
Series 67

Datacel®

stallation with its simple snap-in socket but will
outperform other 4PDT, 3 amp, AC-DC relays in
life, adjustment stability and thermal resistance.

New solid-state Datacel®: This optoelectronic
switching device provides greater reliability and
complete input-output circuit isolation. It also
features AC-DC capability, compact construction
and broad application versatility.

We'd like to give you one of these relays or any
standard Sigma type. It's the best way we know
to prove what we say about Sigma relay perform-
ance. Just fill in and return the post-paid reply
card—or the Reader Service Card. We'll send you
the new Sigma relay catalog and a ‘‘free relay”
request form. Return the form and your'Sigma
representative will see that you get the relay
you need.

Need fast delivery? The Sigma Line is avail-
able off-the-shelf from your Sigma distributor.

c— SIGMA INSTRUMENTS INC

Assured Reliability With Advanced Design/Braintree, Mass, 02185
Sigma Instruments (Canada) Ltd., P.O. Box 43, Toronto 18
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Correlation functions occupy a cardinal position in
modern information theory and are basic to the analysis
of random or periodic processes and the complex sig-
nals they produce. In many application areas, autocor-
relation analysis allows noisy periodic or random signals
to be defined, whereas crosscorrelation can determine
the degree of conformity between two different noisy

Investigate signals as a function of their mutual delay.

PAR™ Models 100 or 101 Correlation Function Com-

Random or puters simultaneously compute 100 points of the auto-

or crosscorrelation function in real time over delay

Perio diC spans from 100 microseconds to 10 seconds. The Model
101 includes the capability for insertion of fixed delay

Processes increments ahead of the 100 computed points of the
function, thereby providing greater resolution. The

o h correlation f{unction readout which may be obtained
WIt continuously as it is computed, is available at various
rates consistenl with the speed of the external readout

[ ]
Correlatlon device, e.g. oscilloscope or X-Y recorder.
® Vibration analysis, radio astronomy, laser research,
FunCthn geophysics, radar, plasma physics, aero- and hydro-

dynamics, and biophysics are only a [ew of the fields

Computers where correlation techniques are useful.

Price of the Model 100 is $8,500. The Model 101 is
priced at $9,500 to $12,900. Export prices are approxi-
mately 5% higher (except Canada).

For additional information, write Princeton Applied
Research Corporation, Department D, P.O. Box 565,
Princeton, New Jersey 08540 or call 609-924-6835.

' B ' AR FUNCTION COMPUTER
1| g COAE CHANNEL It CORRELATION

= B oviflf), (om0

COMPUTATION
PRECOMPUTY
PERIOD 1 ATION
PERIOD
READOYT
COREL 4 ey
Cr

PRINCETON APPLIED RESEARCH CORPORATION
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Components

Brush off

The carbon brush for d-c¢ motors,
like nature, abhors a vacuum. It
cannot survive in space for more
than a few seconds. The vacuum
causes the brush to “weld” to
whatever surface it touches. But
because of the nature of the power
sources in space—Dbatteries, solar
energy—d-c motors are, for all
practical purposes, the only choice.
The need, then, is for a brushless
d-c motor, and Nasa has been
working on such designs for five
years,

In the latest mmodel, engincers at
NasA’s Goddard Space Flight Cen-
ter have developed an optoelec-
tronic commutator to replace the
motor’s brushes.

The optoelectronic scheme gives
the engineers more than just the
opportunity to get rid of the
brushes. It—along with a unique
magnetic configuration—provides
them a motor with a wide range
of both speed and torque.

For commutation of the arma-
ture coil, a disk at one end of the
shaft has alternate black and white
areas. A light beam directed at the
disk is reflected to six photodiodes.
The disk thus acts as a shutter
and, as the shaft rotates, light
strikes the diodes in sequence.
Output of the diodes goes to
switching transistors, and ampli-
fied current is fed back to the
armature to develop two magnetic
fields that interact with the rotor
field to create torque.

NisA’s newest version, devel-
oped by Acroflex Laboratories Inc.
of Plainview, N. Y, is called the
variable-ficld brushless d-¢ motor.
Pancake-shaped ficld and arma-
ture coils are stationary and both
are concentric to the axis of the
rotor, At each end of the rotor

~<—Circle 44 on reader service card

FIELD COIL—~

ARMATURE—

LIGHT SOURCE

PHOTODIODE

Optoelectronic commutation. In & new variable-field d-¢c brushless motor with
stationary coils, shuttered light heam commutates rotor field.

shaft are salient poles, which
rotate in planes parallel to the
flat surface of the pancakes.

The d-c energized field coil gen-
erates an axial magnetic field,
which travels along the shaft,
through the poles, and into the
commutated armature. Thus, the
only rotating part is the slim rotor
shaft and its thin poles.

Others in works. Meanwhile,
five d-c brushless motors devel-
oped earlier by Sperry Farragut
division of the Sperry Rand Corp.
under ~Nasa sponsorship are being
readied for long-term flight ap-
plication in earth orbit on the Air

Force’s ov-113 satellite, now
scheduled for launch in eatly
March.

The Sperry Farragut version,
using a permancnt magnet rotor,
does not have the range of speeds
needed for some applications.

The prototype of the Acroflex
variable-field d-¢ brushless motor
is rated at 28 volts d-c and draws
up to 2 amperes. Speed can be
adjusted from 0 to 2,400 revolu-
tions per minute, The prototype’s
torque is rated at 0.5 foot-pounds
per ampere. With a time constant
of 1.2 milliseconds, the motor can

be fully reversed in 3 milliseconds.
Now under test at Goddard, the
motor, at most speeds, operates at
about 50% ecfliciency.

“So far,” reports Philip A.
Studer, under whose direction it
has been developed and tested,
“the variable field d-¢ brnshless
motor has proven to be highly reli-
able. But there are still some ques-
tions as to how well it will perform
at higher power.”

Even while the motor is being
tested, Goddard engineers are eye-
ing a variety of space tasks for it.
Studer mentions driving of solar
panels and despinning of anten-
nas, in which torque is the con-
trolled variable, and attitude-con-
trol and moment-gyro systems, in
which both speed and torque ad-
justment are significant.

Advanced technology

Unmasked

“For Sale: One laser-operated in-
tegrated-circuit masking camera,
never used. Cost one million dol-
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lars, new. Makc offer to Spectra-
Physics Corp.”

That ad has not appeared. But
after two years of development
work and the reported investment
of more than a million dollars, the
Mountain View, Calif., laser com-
pany has decided to abandon its
masking camera project. The rea-
son, says Herbert M. Dwight Jr,,
Spectra-Physics’ new president, is
that “we have examined the proj-
ect and found it is no longer eco-
nomically feasible.”

Spectra-Physics, a relatively small
company, had apparently bitten off
more than it could chew. Dwight
and Kenneth A. Ruddock, vice pres-
ident, frankly admitted that it was
the loss of the company’s competi-
tive edge that led to the decision
to quit. The David W. Mann Co.
of Burlington, Mass., has already
announced a masking camera much
less complex than the Spectra-Phys-

Electronics Index of Activity

150

125

INDEX

100

ics system but much more avail-
able, With a total potential market
estimated by some sources at only
10 to 20 cameras a year, at some
$150,000 per system, Spectra-Phys-
ics could not afford to share sales
with anyone and still hope to re-
coup its investment.

Time and money. One source
close to Spectra-Physics said that
although an engineering prototype
was tested last summer, another 18
months of effort were needed, at
the current level of effort, to pro-
duce a marketable system. (The
company had 25 persons working
on the project.) “It was a question
of time and money,” this source
said. “If Spectra-Physics could
have invested a lot more money to
get the systern on the market
quickly it might have paid off. But
that wasn’t possible.”

Apparently contributing to the
decision to abandon the camera was
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1965 1966 1967

Segment Oct. Sept. Oct.
of Industry 1967 1967% 1966
Consumer electronics. . . . . 105.1 110.3 111.9
Defense electronics = ... . 147.0 152.7 125.8
Industrial-commercial

electronics . .. ... ... ... 116.8 118.1 121.7
Total Industry . ... ... . . 131.3 135.2 122.2

Electronics production dropped in October after a five-month rise. The over-
all index slipped 3.9 points but was still 9.1 points ahead of the October
1966 level. Output in all sectors of the industry fell, with the biggest month-
to-month decline in defense electronics. Part of the 5.7%, drop in this area
reflected a temporary leveling-off in defense spending. Consumer volume
was down by 5.2 points and industrial-commercial output by 1.3 points.

Indexes chart pace of production volume for total industry and each segment. The
base period, equal to 100, is the average of 1965 monthly output for each of the
three parts of the industry. Index numbers are expressed as a percentage of the

base period. Data is seasonally adjusted.

* Revised
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the fact that the company is com-
pleting a less-than-successful finan-
cial year,

Single step. The Spectra-Physics
camera was by far the most com-
plex of any developed for 1c mask-
making. It had nine lenses, so that
all of the masks necessary for the
production of a given circuit could
be made with a single step-and-re-
peat operation. By contrast, the
Mann model, and the one devel-
oped for in-house use at the Hew-
lett-Packard Corp., have only one
lens.

The nine-lens system would re-
sult in better registration of the
masks and in savings in time. But
Spectra-Physics may have been a
victim of its own passion for per-
fection; one person familiar with
the project feels that the company
set its goals far too high. “They
were trying to build a Rolls-Royce,
and they should have been build-
ing a Buick,” he said.

One goal set by Spectra-Physics
at the beginning of the project was
10-microinch accuracy in the step-
ping function. At that time, such
accuracy was several times better
than that of existing equipment;
since then the conventional equip-
ment has achieved accuracy com-
parable to that of the laser system.

But the big advantage of the
Spectra-Physics camera was in the
optics. The lenses were modified
to work near the ultraviolet line so
that photoresist could be exposed
directly. Normally, the masks are
exposed onto an emulsion, which
is used to make contact prints on
metal. Direct exposure permits
greater resolution, Ruddock ex-
plains. The Spectra-Physics camera
could make 500-linc pairs over a
large field of view (70 square milli-
meters).

Unplugged. “We're wondering
now what to do with the lens,”
Ruddock said. “You can’t just plug
it into another system: for one
thing, it requires a mercury vapor
lamp instead of a tungsten lamp.”

Abandomnent of the camera proj-
ect coincided with reshuffle of top
management at Spectra-Physics
and was the first step in a revision
of marketing strategy. “We are go-
ing to focus our product develop-
ment on laser-oriented work in sup-
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port of less expensive and more
reliable helium-neon and argon la-
sers,” Dwight said. (The company
has also stopped work on the car-
bon-dioxide laser which it showed
carlier this vear.)

When Dwight assumed the pres-
idency of the company, Robert C.
Rempel left that position to become
vice president and technical direc-
tor. The change, Dwight indicated,
was more apparent than real. “It
was really a formal recognition of
what our responsibilities had be-
come,” he said. Dwight was for-
merly a vice president and treas-
urer.,

Medical electronics

Sound thinking

Conventional hearing tests, where
the subjects don carphones and in-
dicate whether they can hear cer-
tain recorded sounds, are {ine for
adults and children capable of com-
municating. But for those incapable
of replying, accurate testing has
been almost impossible. However,
a Princeton, N.J., firm, the Prince-
ton Applied Research Corp., has
developed a rescarch instrument
that doesn’t depend on a reply—at
least not a conscious onec.

Instead, the instrument, called
an cvoked-response audiomecter, is
built around an electroencephalo-
graphic (rEc) device. The EEG
signals are involuntary electrical

waves generated by the brain, and
changes in their patterns can often
be tied to specific motor or psy-
chological stimuli. The principle
behind the Princeton instriment is
that perceived sound produces a
predictable zec wave form.

Pinpointing components. The
problem is picking out the signifi-
cant components of the wave form
from the many in a complex EEG
signal. The firm’s feat was to de-
velop a technique of detecting that
portion of the wave that corre-
sponds to the perception of sound.
Ior this, it uses a signal-averaging
computer.

The audiometer-system design
was based on the suggestions of
Dr. Hallowell Davis of the Central
Institute for the Deaf in St. Louis,
Mo., whose work on evoked re-
sponses was supported by a grant
from the Federal Public Health
Service.

In addition to the computer, the
instrument includes a programer,
a tone gencrator, a strip-chart re-
corder, and an rrc amplifier. The
computer is basically a modified
version of the company’s Wave-
form Eductor. It averages the
noisc components of the responses
to zero while averaging the other
components common to the same
time segment of the EEc signal to
a stable value.

In preparing for a

run, the

audiometer operator scts the de-
sired stimulus characteristics—fre-
quency, intensity, pulse rate, dura-
tion, and rise and fall times; and
the desired processing paramcters

Now hear this. A subject’s brain waves are monitored to determine whether she
can hear sounds produced by this hearing-test equipment.
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—integrating time constant, gain,
window width, and high- and low-
frequency rolloffs. The operator can
choose either manual or automatic
control of the number and repeti-
tion rate of pulses, and the speed
of the chart.

Stop and go. In the automatic
mode, the audiometer operates at
the preset rate and records both
the raw and processed signals at
low chart speeds. It speeds up the
chart drive by a factor of 125 for
the median and final two pulses,
then erases the computer memory
and resets itself for the next run.
However, the operator may inter-
rupt the run at any point and then
resume it after a pause without
affecting the total count. Also, he
may call for an additional high-
speed recording at any point dur-
ing the run without affecting the
program.

Recording pulses at a very low
chart speed is used to monitor
gross anomalics in the raw signal,
such as those caused by the move-
ment of an electrode. Although the
low-speed recording vields no de-
tail, it provides an amplitude en-
velope in which gross variations
are casily detected. The corre-
sponding envelope for the proc-
essed signal is convenient for ob-
serving the buildup of the evoked
signal with time. The actual wave-
forms used for analysis are those
obtained during the high-speed re-
cordings at the middle and the end
of cach run.

Space electronics

Band practice

With the Apollo program behind
schedule, crews at the unified S-
band tracking stations around the
world have had few opportunities
to develop and maintain a prac-
ticed hand in operating their gear.
And with so much riding on the
man-on-the-moon project, Nasa has
decided to loft an S-band trans-
ponder to keep the crews in condi-
tion. This week (Dec. 13) the space
agency is to launch the 40-pound
satellite that will ride piggyback
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on the Thor-Delta vehicle that will
loft a Pioneer space probe.

The transponder is one of two
designed and built by the systems
group of TRW Inc. under a $550,-
000 contract from nasa’s Goddard
Space Flight Center. To the track-
ing gear on the ground, it will look
like the Apollo command module,
providing the crews with an op-
portunity to both test their hand
and check their electronic equip-
ment.

The Test and Training Satellite
(TTs) program is the result of an
unsolicited proposal that lay dor-
mant until the Apollo program fell
behind. Then, last April, the space
agency asked TRw to proceed on
its proposal.

Something borrowed. The TTs
program, says Harold Adelson, has
drawn on technology developed for
three other TRw programs: Pioneer,
the Environmental Research Satel-

EARTH'S MAGNETIC FLUX

lite (ERs) series, and the space-
ground link subsystem (scLs).
Adelson is assistant director of the
research applications laboratory at
TRW Systems, Redondo Beach,
Calif. The firm is prime contractor
to nasa for Pioneer and is building
the ERs series and some scLs flight
hardware for the Air Force. The
octahedral Trs package is essen-
tially an Ems satellite. Its five-ele-
ment, S-band omnidirectional slot-
ted array antenna is one-half of a
Pioneer antenna, says Ralph Miller
of the information transmission de-
partment, where the S-band trans-
ponder was built.

The satellite will have an orbital
apogee of 324 nautical miles, and a
perigee of 166 miles. It will replace
aircraft formerly used as spacecraft
simulators. “The aircraft are expen-
sive to maintain,” notes Adelson,
“and you can’t check all the stations
with them. With this satellite, each

5 ELEMENT S-BAND \
SLOTTED ARRAY

/VHF RECEIVE MONOPOLE

Workout. Satellite generates S-band signals to keep Apolio tracking crews in

practice for the moon launch.
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station will be able to acquire it,
track it until it disappears, then
hand it over to the next station.”

He explains that the satellite uses
a passive magnetic stabilization sys-
tem to keep the spacecraft axis
horizontal to the earth. Principal
parts of the system are a bar mag-
net and hysteresis rods to dampen
any oscillations that occur. The ef-
fective radiated power is “a little
better than half a watt,” notes Adel-
son. “To produce this, we have to
put in 17 watts when the trans-
ponder is working. Solar panels
deliver five watts, and a nickel-
cadmium battery supplies the re-
mainder.”

Ground trigger. Adelson says the
transponder has two modes. In the
ready mode, it is quiet until it re-
ceives an S-band signal on a fre-
quency of 2,101.8-megahertz. It
then retransmits the signal to the
sending station at 2,282.5 Mhz. In
the coherent, noncoherent mode,
the transponder transmits a non-
coherent S-band signal at all times,
which allows automatic acquisition
by the ground stations. The re-
ceived signal is retransmitted co-
herently, without any change in
modulation. Either mode can be
triggered by ground command.

Miller says the ground stations
can send up any baseband or any
modulation, and the transponder
“will turn it around.”

“The coherent feature means
they can do ranging or determine
range rate, and can send up tele-
metry or voice and get it back. We
have enough power onboard to turn
these signals around at altitudes
up to 1,500 nautical miles,” he ex-
plains,

A 1.25-Mhz subcarrier will ac-
commodate voice transmissions,
while telemetry signals will be
placed on a 1.024-Mhz subcarrier.
A standard Nasa/Air Force pseudo-
random noise code is used for rang-
ing.

A diplexer—also borrowed from
the Pioneer program—permits si-
multaneous reception and transmis-
sion using only one antenna. The
transponder receiver has a mini-
mum sensitivity of -125 decibels,
which yields a good signal-to-noise
ratio on the up-link about 50 db;
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Up to 72% smaller than MIL-C-25C paper capacitors!

MIL-C-19978B/2 reduces capacitor
size drastically-——down to .125"
diameter by 4" long. At the same
time electrical characleristics are
upgraded sharply.

MIL-C-19978B/2 hermetically sealed
mylar® capacitors are available now
from TRW with immediate delivery
in production quantities.
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= REDUCED $1ZE—35%4 to 729 smaller
than MIL-C-25C.

= VOLTAGE CHOICE—30V, 50V, 100V,
200V, 600V, 1000V.

= CAPACITANCE CHOICE—,001 mfd
through 10.0 mfd.

= TOLERANCE CHOICE—*1093, +5%,

+294, £1%.

Product information is avaliable
from TRW Capacitor Division, TRW
INC., Box 1000, Ogallala, Nebraska.
Phone (308) 284-3611. TWX: 910-
620-0321.

TRW
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that on the down-link depends on
whether the signal carries voice,
telemetry or ranging data.

Turn off. Electronic subsystems
besides the main payload—the
transponder—include a command
receiver and decoder, and a house-
keeping telemetry system. The
telemetry information will be car-
ried at 136 Mhz via a dipole whip
antenna to NAsA space tracking and
data acquisition network stations
that control the satellite. Com-
mands from these stations will be
detected, using a monopole whip
antenna, and received at 149 Mhz
in the command receiver. Adelson
says the commands used are basi-
cally those that turn the trans-
ponder on and off.

Integrated circuits are used ex-
tensively in the spacecraft’s elec-
tronics, except for the transponder.
The satellite is designed for an or-
bital life of seven months. The
second launch is tentatively sched-
uled about six months after the first,
probably riding piggyback aboard
another Pioneer probe.

Consumer electronics

Pop op amp

The integrated circuit operational
amplifier is widely used in data-
processing systems, telemetry, and
analog instrumentation. Now that’s
in a low-cost plastic in-line package,
it may find wide use in consumer
applications—such as in a pre-

amplifier where its low-noise
characteristics are especially ad-
vantageous. ~

The op amp is entering the con-
sumer market in H. H. Scott’s new
f-m stereo music system; a dual
monolithic 1¢ amp, Motorola’s
SC2914 (essentially the MC1302),
is used as a low-noise phono pre-
amplifier with =riaa (Record In-
dustry Association of America)
equalization. Price of the system is
about $300.

Lower costs, Scott describes its
decision to replace discrete com-
ponents with an 1c as purely one of
economics, but says improved per-
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Higher fi. H.H. Scott is introducing an f-m stereo system with a monolithic
operational amplifier, boosting performance and cutting costs.

formance and reliability were
achieved as byproducts.

The Motorola device is a plastic-
packaged version of the more ex-
pensive TO-5 packaged MC1535G.

Daniel von Recklinghausen,
Scott’s engineering director, says,
“We can’t say exactly what the
savings are since production costs
are always difficult to determine.
But while the costs of discrete re-
sistors and capacitors is on an up-
ward trend, the cost of 1C’s is going
down.”

Furthermore, by replacing a large
number of discretes with a single
device, fewer production operations
are required, resulting in reduced
labor costs.

Better performance. The inte-
grated-circuit op amp is employed
in a closed-loop configuration in
the phono preamplifier with exter-
nal d-c and a-c feedback circuitry.

In the diagram, shown above,
only one channel of the dual-chan-
nel amplifier is shown for simplic-
ity. R1aa frequency response stand-
ards at 500 hertz are provided in
the a-c feedback circuit by Cs, Cy,
and Ry, while R, is added to the
compensation circuit to achieve the
required 75-microsecond rolloff fig-
ure.

Feedback for d-c stability and

low-frequency gain is established
through R;o and Ry;. Resistor R;3
provides the base current for the
input stage and establishes the max-
imum output limits. Biasing current
is established through Ry,.

Over-all, the amplifier is designed
to provide very low noise with im-
proved high-frequency characteris-
tics through the use of tantalum
capacitors in frequency-sensitive
circuits.

The quiet one

Although the first electronic (tran-
sistor-controlled) wristwatch made
its debut on the consumer market
seven years ago [Electronics, Oct,
28, 1960, p. 35], the watches have
generally been high-priced. Bul-
ova’s Accutron starts at $125 and
goes up to $1,000, while Benrus’
Technipower is priced from $120.
The Sheffield Watch Co. of New
York, however, is introducing a
17-jewel electronic watch — the
company’s first—that will retail for
less than $50. The Sheffield watch
is silent; most other electronic
watches hum.

Competing with the Sheffield
watch are electric models pro-
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The Tektronix Type 454 is an advanced new portable
oscilloscope with DC-to-150 MHz bandwidth and 2.4-ns risetime
performance where you use it — at the probe tip. Itis designed
to solve your measurement needs with a dual-trace vertical,
high performance triggering, 5-ns/div delayed sweep and solid
state design. You also can make 1 mV/div single-trace measure-
ments and 5 mV/div X-Y measurements.

The vertical system provides the following dual-trace perform-
ance, either with or without the new miniature P6047 10X Atten-
uator Probes:

Deflection Factor” Risetime Bandwidth

20 mV/divto 10 V/div. [ 24 ns ! DCto 150 MHz

10 mV/div 35 ns . DCto 100 MHz
|

5 mV/div | 59ns DC to 60 MHz
*Front panel reading. With P6047 deflection factor is 10X panel reading.

The Type 454 can trigger internally to above 150 MHz. its cali-
brated sweep range is from 50 ns/div to 5 s/div, extending to §
ns/div with the X10 magnifier on both the normal and delayed
sweeps. The delayed sweep has a calibrated delay range from
1 us to 50 seconds.

For a demonstration, contact your nearby Tektronix field
engineer, or write: Tektronix, Inc., P. O. Box 500, Beaverton,
Oregon 97005.

Type 454 (complete with 2 P6047 and accessories) . . . . . . $2600
Rackmount Type R454 {complete with 2 P6047 and accessories) $2685
New Type 200-1 Scope-Mobile®Cart . . . . . . .. .. .. $ 75

U. S. Sales Prices FOB Beaverton, Oregon

Coordinated research,
design and manufacturing
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Double Exposure

150 MHz AM

Pulse fidelity

This double-exposure photograph
shows the same 12-ns-wide pulse dis-
played onthe Type 454 (upper display)
and on a 7-ns, 50-MHz oscilloscope
(lower display). Note the difference in
detail of the pulse characteristics dis-
played on the Type 454 with its 2.4-ns
risetime performance.

5 ns/div delayed sweep

The delayed sweep is used to measure
individual pulses in digital pulse trains.
The Type 454 with its 1 us-to-50 s cali-
brated delay time, 5-ns/div sweep
speed and 2.4-nsrisetime permits high
resolution measurements to be made.
Upper trace is 1 us/div; lower trace is

5 ns/div.
X-Y

The upper display is a 150-MHz signal
thatis 50% modulated by a2 kHz signal.
The lower display is an X-Y trapezoi-
dal modulation pattern showing the
150-MHz AM signal vertically (Y) and
the 2kHz modulation signal horizon-
tally (X). Straight vertical line is the
unmodulated carrier. Multiple expo-
sure.
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etcher

for prototypes—Ilimited runs

“fine line”

Model No.
117 x 147

201 (illus.),
one-sided

etches two

$795

Pat. applied for

boards or one 11”x 14"
two-sided board:

from this >
tol11”x14”

Shown Actuol Size

® No cooling or venting required!

® Etches as fine as .001")

® Cuts costs in half—saves time!

¢ Complete photo processing instructions!

® Work is illuminated while etching!

e No patterning . . . minimum undercutting!

NOW IN USE BY:

AMP, Inc. Sprague Electric
Ampex Corp. Union Carbide
Atomic Energy Com. U.S. Air Force
Bendix Western Electric
Charles Brunning Whirlpool

Esso Research M.LT.

General Dynamics Oklahoma State U.
General Electric Purdue Univ,

IBM Washington Univ.
ITT Univ. of Calif,
Lear Siegler Univ. of Chicago
Magnavox Univ. of Colorado
Micro Switch Univ. of Georgia
Owens:-lllinois Univ. of Hawaii
Sonotone Univ. of Penn.

CYCLO-TRONICS, ING.

3858 N. CICERO — CHICAGO, ILL. 60641
TELEPHONE: (312)-282-6141
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BALANCE WHEEL

No hum. A transistor oscillator in this electronic watch controls the accuracy of

the time piece’s pendulum assembly.

duced by Timex, priced as low as
$39.95. Thesc watches, however,
are not electronic; a battery powers
an  eclectromechanical device,
which drives the movement.

The Shefficld watch is guaran-
teed to be comparable in accuracy
to any high-priced electronic
watch on the market, according to
the company’s president, Henry A.
Federman.,

Fewer parts. The major differ-
ence between the Sheffield and
others of its type is its simplicity.
Unlike the Accutron, which cm-
ploys an clectromagnetic tuning
fork in place of the balance wheel
and hair-spring used by conven-
tional watches, the Shefield uses
a simple rotor-type balance-wheel
pendulum  to drive the watch
mechanism. This principle, Shef-
field feels, is more suitable for
mass production. The watch con-
tains only nine moving parts, com-
pared with about 15 for the tuning-
fork controlled watches and an
average of 24 for spring watches.

Electronic circuit. The Sheffield
watch employs a Hartley-type os-
cillator to accurately maintain a
permanent magnet-tipped pen-
dulum assembly balance wheel
that drives the watch movement
at six swings per second. Initially,
as the pendulum swings pass the
oscillator coil, sandwiched be-
tween the magnet poles, it induces
a voltage in the coil, causing
capacitor C; (sce above) to charge
through the transistor.

Upon discharge, the capacitor
voltage sets up an opposing mag-
netic field around the coil, which
reacts with the magnet on the re-

turn swing of the pendulum to
provide the necessary “kick” to
sustain the balance wheel at a
steady oscillating pace.

The circuit is powered by a 1.35-
volt Mallory WH3 mercury cell
that lasts 12 to 14 months. Sug-
gested retail price of the cell is

$1.15.

Companies

Hands across the sea

To many small electronic firms the
idea of selling in Europe is attrac-
tive, but a fear of import-export
regulations and of undependable
representation often causes mar-
keting managers to shy away. The
same is true of many European
firms, which would otherwise sell
their products in the U.S.

Now a three-year-old test-equip-
ment builder, the Texscan Corp.
of Indianapolis, is offering over-
seas marketing services to U.S.
firms and stateside marketing for
forcign companies. According to
Robert J. Shevlot, general manager
of Texscan’s technical products
division, the service costs nothing,
involves no risk, and includes mar-
ket research, advertising, and serv-
ice facilities.

Why should an electronics firm
wish to become an export-import
house? Also, if there’s no fee or
risk to the client, how does Tex-
scan make its profit?

Different approach. Texscan en-
tered the business . because it
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AT IRy,
. . . ultra-high reliability ".‘ I t LTS T
2KV LT, =R | g
ance values suitable for X Band — to 0.5 f ol _{ ,
w forward resistance — to 0.1 ohms b : n
gt
oA

dissipation for 1 usec pulse

att average dissipation

itches megawatts of peak power in duplexer
applications

Typical switching time — 1 usec

Two diodes can switch: 9KW average in UHF, 5KW
average in S Band, or 2KW average in C Band, all with
better than 0.1 db insertion loss, 20 db isolation, and
10%, Bandwidth. Two more diodes will add 40 db of
isolation. Unitrode. 580 Pleasant St.,, Watertown, Mass.
02172. Telephone: (617) 926-0404.

LUNII ODE°

THE UNIQUE UNITRODE CONSTRUCTION

With the silicon die HARD GLASS FUSED

metallurgically TO SILICON SURFACE

bonded between ' ' /
m terminal pins of

coefficient, the
hard glass sleeve is

m ﬂ] fused to the entire
5

the same thermal ‘
outer silicon surface.
Result - a voidless,

monolithic structure.

— TERMINAL PINS METALLURGICALLY
BONDED DIRECTLY TO SiLICON

ACTUAL S1Z€



Wedge-
Action*
O

Relays

Hermetically-sealed, electromagnetic
relays that provide high performance and
reliability under the most difficult
operating conditions in dry-circuit to

2 amp applications.

2PDT

MARKIL, SERIES 500
MIL-R-5757/9

2PDT
MARK IL, SERIES 400
(1.35" high)
SERIES 410 (1" high)
MIL-R-5757/8

6PDT 4PDT
(111 X lll)
MARK II, SERIES 300
(6 PDT).
SERIES 350 (4 PDT).
MIL-R-5757/1 and
MIL-R-5757/7

6PDT
MARK II, SERIES 085
(—55°Cto +85°C)
SERIES 100
(—65°Cto +125°C),
SERIES 200
(—65°Cto +200°C).
MIL-R-5757/1.

The moving contacts
are mounted between
two stationary contacts.
On actuation, they drive
into the stationary
contacts, creating high
pressures and low
contact resistance at all current levels. In
addition, wedge-action contact wipe provides
self-cleaning of the precious-metal contacts.
“Patent No. 2,866,046 and others pending.

For complete data write Relay Sales and
Engineering Office, P. 0. Box 667, Ormond
Beach, Fla. 32074, Phone 904-677-1771,
TWX 810-857-0305.

Electro-Tec Gorp.

SLIP RINGS * RELAYS + SWITCHES
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Electronics Abroad

wanted to offer a broader line of
clectronic equipment. The even-
tual goal is a product line as
broad as that of Hewlett-Packard
or General Radio. The least costly
way of broadening its line was to
offer products already developed,
with no engineering expense to
amortize,

So Texscan now approaches
companies here and abroad and
offers to act as their export agency
—but with the added features of
technical knowhow and aggressive
salesmanship.

The new venture grew out of
Shevlot’s own unhappiness with
exporters while he was marketing
manager for Telonic Industries
and U.S. sales manager for Eng-
land’s Eair. “In effect, they take on
your line and forget about you,”
he says.

Thus, when Texscan was
formed in 1965, Shevlot decided
he’d be his own exporter and went
abroad to sclect his own represent-
atives. He also set up Texscan
Ltd. in Hertfordshire, England, to
act as a watchdog. “Texscan
wanted aggressive representatives
and got them—now we look over
their shoulders to make surc they
stay aggressive.”

As for the difficulties of acting
as one’s own exporter, Shevlot
minimizes them: “A few extra
forms to fill out, and a few more
regulations to consider—not hard
at all.”

Evaluation, absorption. “Tex-
scan evaluates the market for a
client’s product and ecstimates its
sales potential,” he says. Then it
buys the products outright from
U.S. or foregn firms and absorbs
the costs of marketing, shipping,
payments, and any currency de-
valuation.

In cffect, forcign clients have ac-
cess to a network of 100 stateside
sales engineers and a Canadian re-
presentative  organization—all on
Texscan’s payroll. U.S. companies
penetrate Europe  and  Japan
through Shevlot’s hand-picked rep-
resentatives, and their interests
arc guarded by Texscan Ltd.

Clients’ products often bear
Texscan’s trademark. Client firms
can sell under their own brand
names if they wish, but often com-

panies without a name or image
in the marketplace elect to have
Texscan’s label placed on their
gear. All of the European clients
follow this pattern.

Avionics

Introspective radar

As the electronics aboard airliners
multiplies, so does the problem of
finding ground maintenance people
who can troubleshoot the complex
cquipment. That’s why cquipment
which performs automatic self-
testing and diagnosis is increas-
ingly important to pilots and air-
lines.

The Radio Corp. of America
thinks it has a good idea in its self-
testing module that can be retro-
fitted to its AvQ/10 weather radar.
With more than 3,000 of these
weather radars in service aboard
domestic and foreign airline jets,
RCA expects as many as 1,000 to
be retrofitted.

The modified avQ/10 has self-
testing features not included in the
original design, and bridges the gap
between that system and an even
more  sophisticated  unit — the
AvQ/30—Dbeing built to airline
specifications for its use in super-
sonic airliners.

Finding faults. The older avo/
10 could only meter crystal and
magnetron current, and d-c volt-
age. The line technician had no
way of knowing whether the mag-
netron was transmitting the power
required. With the sclf-test modi-
fications, he can measure mag-
netron power, monitor the voltage
standing wave ratio of the wave-
guide antenna, and isolate faults
in the unit. And the pilot can
check the system’s sensitivity time
control and contour circuitry be-
fore or after takeoff.

Four of the upgraded avQ/10’s
have been built for American Air-
lines and onc has been successfully
test-flown last month.

Checkout. To run a system diag-
nosis, the pilot flips a test switch
on the radar controls. A 60-mega-
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Mounting evidence shows
the need for a new
plastic power transistor.

Bendix announces the B-5001.

Limits Test Conditions
Characteristic

. N vCcB VCE IC 1B TC
Min Max Unit v v A mA oC
VCEO 35 — \ 0.2 25
ICEO — 10 mA 25 25
1CBO - 1.5 mA 14 150
VBE e 1.2 Vv 14 0.5 25
hFE 30 250 — 14 0.5 25
hFE 20 — — 14 1.0 25
VCE(s) - 1.2 Vv 1.0 50 25

Power Dissipation: PT = 14.3 Watts at VCE = 10 Volts,

IC = 1.43 Amps and TC = 100°C
Jsolated Collector: 500 volts minimum isolation between
transistor and mounting platform. Actual width..75 inches

silicon power tr:
L ]

-H000 1n an ¢

ralled it th
istics—with rugged

v things moi
powe I )

1
washers. Wi
- -
Bendi Electronics

Chicago--(312) Dalla t 3 I |
Lexington, Mass 17) Los .

Rochester, N.Y nnemede, N.J
e

Ottaw

Electronics | December 11, 1967 Circle 55 on reader service card 55



TUNABLE
LOW PASS FILTER

SILICONIX ASSUMES NO RESPONSIBILITY FOR THE
CIRCUIT SHOWN, ORDO THEY REPRESENT OR WAR-
RANT THAT IT DOES NOT INFRINGE ANY PATENTS,

Corner frequency of this RC pi-
filter is voltage tunable over a
100:1 range. A Siliconix VCR*
has the equivalent circuit—drain
resistance and gate capacitances
form the pi. V. controls the varia-
tion by changing r«. To change
the frequency range ... shunt the
gate and source with fixed
capacitors.

Build this or other circuits with
the VCR FET Designer's Kit
“DK6"” —includes 6 VCR FETs
worth $30 — available from your
distributor for $19.50. Check in-
quiry card or write . . . we'll be
happy to send literature.

* VCRs are voltage controlled resis-
tors — a new family of FET devices
— featuring a variable resistance
range of typically 10,000 to 1.

b2 4

Siliconix incorporated

1740 W. Evelyn Avenue,
Sunnyvale. California 94086
Telephone (408) 245-1000
TWX: 910-339-9216
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hertz pulse-modulated test signal
is put into the intermediate-fre-
quency strip, transmission auto-
matically shuts off and a test pat-
tern of four three-mile-wide rings
appears on the scope. If they are
evenly spaced, the pilot knows the
system is working properly. He can
then adjust the intensity control for
proper sweep trace level and the
gain control for the proper contour
of rings on the test pattern. This
can be done before takeoff so the
test module can be switched on
when airborne without further ad-
justment. Testing also can be per-
formed during flight.

Rca plans to issue a service bul-
letin to airlines, outlining advant-
ages of the self-test modification,
components required, and how to
install and test them. The work can
be done by the airlines themselves,
although rca probably will supply
a modification kit. Cost of the
module has not yet been deter-
mined.

Work on the test module for the
AvQ/10 was independent of mrca’s
development of the avQ/30, which
will have even more automatic test
features and built-in monitoring of
ircuitry.

Manufacturing

Take-apart laser

Solid state lasers have come a long
way since the first ones were built
in 1960, but their reliability still
lags behind that of conventional
machine tools. Many of the present
generation of laser drills, welders,
resistor trimmers, and dynamic bal-
ancers still suffer from faults that
plagued the first laboratory devices
—faults that must be corrected be-
fore lasers can make a dent in
the multimillion-dollar production-
equipment market.

The Applied Lasers division of
Spacerays Inc. now feels it has an
engineering approach that can min-
imize the laser’s downtime, and
will put its ideas to work in its
forthcoming generation of equip-
ment.

The Burlington, Mass., firm uses
extra-rugged flashlamps as well as
specially selected laser crystals to
give its lasers a reliability cushion.
But using such over-specified com-
ponents where lesser ones would
do is only part of the battle—{flash-
lamps will still fail eventually, cavi-
ties will still tarnish, and pulsc
amplitude will still be uncertain.

Spacerays’ answers to these
problems are a power monitor-
feedback circuit and—unique in the
industry—a “breakaway” cavity.

Keeping tabs. An optional detec-
tor monitors the laser’s output at
each successive pulse; if the detec-
tor’s ontput voltage drops, more
power is fed to the flashlamp. The
brighter flash compensates for the
voltage drop and keeps the laser
pulsing at the same amplitude time
after time.

The monitor - feedback circuit
thus overcomes flashlamp aging
and cavity tarnishing—but only up
to a ccrtain point. A boost in pump
power to compensate for the drop
isn’t enough at this point, and
either the lamp must be replaced
or the cavity polished. When this
happens a panel lamp lights up,
indicating to the operator that it’s
time to repair the laser,

Bad old days. In the early 1960’s,
flashlamp replacement was time-
consuming. It meant taking apart
the cavity, its cooling system, and
its electrical connections. But re-
assembling the parts in the right
optical relationship was an even
more difficult task. Engineers often
fiddled for days to replace lamp
and rod in just the right position
to get maximum output.

To both simplify and speed such
repairs, Spacerays came up with its
breakaway cavity. Both single- and
dual-eliptical cavities are machined
in two parts, one holding the laser
rod and the necessary mirrors and
output optics, and the other hold-
ing the flashlamp and almost all of
the reflective surface. The quick-
disconnect coolant and electrical
fittings make it possible to remove
and replace everything but the laser
rod in less than three minutes.

On a production line, spare cavi-
ties with prealigned flashlamps
would be stored for replacement by
the operator; the machining of the
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Polaroid Land film makes you
wait 10 seconds for an oscilloscope picture.
The suspense can be unbearable.

We're sorry we can't do anything
about that 10-second wait.

But if you can bear up under the
strain, you'll get a sharply detailed,
high-contrast, trace record.

You can study it, attach it to a re-
port, send it as a test record along
with a product shipment, or file it for
future reference.

You also get a choice of four films
for oscilloscope recording in pack,
roll, and 4 x 5 formats.

The standard film has an ASA
equivalent rating of 3000. And if you
think that's fast, you haven't heard of
our special film called Polaroid Pola-
Scope Land film.

With an ASA equivalent rating.of
10,000, it's the fastest thing in films. It
can actually record a trace too fleet-
ing for the human eye [for instance,
a scintillation pulse with a rise time
of less than 3 nanoseconds].

Of course, Polaroid Land films are
as quick to point out a mistake as they
are to point out a success.

If your trace shows an error, you
know it right away. And you never go
through the tedium of darkroom pro-
cedure only to find out that your blip
was a blooper.

To use these films on your scope,
you need a camera with a Polaroid
Land Camera Back. Most manufac-
turers have them. Such as: Analab,
Beattie-Coleman, BNK Associates,
Fairchild, EG&G, General Atronics,
Hewlett-Packard, and Tektronix.

You can get complete details by
writing to one of these manufacturers
or to Polaroid Corporation, Sales De-
partment, Cambridge, Massachusetts
02139.

By the way, if 10 seconds fray your
nerves, just imagine what it was like
when Polaroid Land film made you
wait 60 seconds to see your trace.

"Polaroid” and "PolaScope”’®

Polaroid Land Film for Oscilloscope Photography.




CROSSOVER

™

KEPCO
POWER
SUPPLIES

Kepco's original CK design offers
true automatic crossover operation
with real equality of performance
for both voltage regulation and cur-
rent regulation. VIX® equipped, too.
Panel mode lights show at a glance
just how the power supply is regu-’
lating (with signal provisions for re-
mote alarms, process control, etc.).

REGULATION
0.005% LINE — 0.01°% LOAD

DC OUTPUT
MODEL  |yo TS| AMPS

CK2-8M 0-2 | 0-8
CK 8—5M 0-8 | 0-5
CK18-3M |0-18 | 0-3
CK 36—1.5M | 0—36 | 0-1.5
CK 40-0.8M | 0—40 | 0—0.8
CK 60—-0.5M | 0—60 | 0—-0.5

PRICE

$345.00
345.00
305.00
305.00
267.00
305.00

® Two Temperature Compensated Zener
References and Two Ten-Turn Wirewound
Controls (For both voltage and cuirent .
modes)

= 16 Access Terminals for Operational
Control (May be programmed by voltage,
current or resistance commands)

WRITE DEPT. C-14
FOR LATEST CATALOG

CONTAINING COMPLETE
SPECIFICATIONS AND
APPLICATIONS NOTES

131-38 SANFORD AVE.  FLUSHING, N.Y. 11352
(212) 461-7000 » TWX # 710-582-2631
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cavity makes removal and replace-
ment noncritical. The replacement
cavity slips into place only .002 to
.003 inch away from the position
of the old one, After it’s removed,
the old cavity can be polished or
repaired at leisure without slowing
production,

Materials

Reclamation project

Don’t write off tantalum scrap as a
big loss. Metallurgical International
Inc. has developed a process to re-
claim the metal that can save
money for manufacturers of tanta-
Jum capacitors.

Most capacitor makers sell their
scrap and rejects for use in alloys
and mill products. The going price
for tantalum scrap is about $10 a
pound, a far cry from the original
cost of the metal, which is about
$35 a pound. Metallurgical Inter-
national, however, says capacitor-
grade powder can be reclaimed for
$15 a pound. This could mean a big
savings for the manufacturers of
these devices.

Slug it. Once the capacitors have
been reduced to tantalum slugs, the
company, with its patented Cold-
stream process, pulverizes them
into a powder. The particles are
then recirculated and passed

through a mesh until they are about
the same size. A reactant gas then
separates all impurities from the
powder, Finally, a furnace draws
off residual gas, leaving the pow-
der, which, according to Ira L.
Friedman, executive vice president
of the New Shrewsbury, N.J., firm,
“Is at least as pure as powder made
directly from tantalum ore.”

Friedman says the shape of the
particles is superior to that pro-
duced by conventional methods.
Rather than being circular or den-
dritic, the reclaimed particles are
irregularly shaped. Tight packing
provides high capacitance and less-
ens the number of sharp points that
invite voltage breakdown in capac-
itors.

Another spokesman for Metallur-
gical International says the Cold-
stream process can also produce
high-grade tantalum powder from
virgin ore, .

Jury still out. Samples of re-
claimed powder are now being eval-
uated by several tantalum capacitor
makers. A spokesman for P.R. Mal-
lory & Co. in Indianapolis says the
powder seems to live up to its bill-
ing. The Sprague Electric Co. of
North Adams, Mass., which usually
has from 5,000 to 10,000 pounds of
tantalum scrap annually, says the
powder seems to be of good qual-
ity. However, he is quick to point
out that the evaluation hasn’t been
completed. Other firms are also
running studies.

Before and after. Tantalum scrap can now be reclaimed and reused in
capacitors. Conventionzally produced powder, at left, is spherical, while
reclaimed powder is irregularly shaped—resulting in better electrical

characteristics.
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LINEAR INTEGRATED CIRCUITS STATE-OF-THE-ART ... ONE OF A SERIES

“Now we’ve put
two 1/C op amps
on ONE chip
and, in one package!”

We’ve put two of our popular MC1709 (»A709)
integrated circuit operational amplifiers in a single
14-pin dual in-line Unibloc* plastic package. We
call it the MC1437P.

The result? A staggering 1,600,000,000-voltage
gain figure, among other things. Enough gain to
permit design of the most stable summing ampli-
fiers, integrators, or other uses where external feed-
back is used. It is particularly useful for chopper-
stabilized applications where extremely high gain is
required with excellent stability.

With both MC1709 op amps on the same chip,
you get superlative matching and tracking charac-
teristics, too. (The MC1437P offers a low-

*Trademark of Motorola Inc.

temperature drift of only +3 xV/°C, for example.)
It also has the ability to swing almost the entire
supply voltage — Vou = *14 V typical @ 15 V
supply. And, output impedance (Z.,:) is only 30
ohms typical.

While you can’t quite get two op amps for
the price of one this way, it’s pretty close — only
$8.50 (100-up) vs. $6.00 for comparable single
op amps!

For complete details on the MC1437P, or its
36,000,000-gain cousin, the MC1435P, drop us a
note at Box 955, Phoenix, Arizona 85001. We'll
include a copy of the WESCON paper, “A Dual
Monolithic Operational Amplifier.”

where the priceless ingreddient & cane! MOTOROLA Semiconductors

MOTOROLA SEMICONDUCTOR PRODUCTS INC. / P.O. BOX 955 / PHOENIX, ARIZONA 85001 / (602) 273-6900 / TWX 910-951-1334
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dotaMOD
o

MAYBERRY =

SHOWN
ACTUAL SIZE

O New in name, packaging concept, reliability.
Mature in engineering input and system usage.

dataMOD is a “generic name” for a class of solid state
modules designed to handle data.

0 The “260 Series” dataMOD in particular could
be called a ‘“Differential Amplifier — Phase Sensitive

DeModulator’ (i you don’t mind using an eye-loupe on the nameplate).

(O For Use In: Telemetry — Computation — Automatic
Control — Phase Discrimination — Position Monitoring.

O Other Types or “Series’: to be announced subse-
quently.

MA yBERR yELECTRONICS CO.

543 West Manchester Blvd. Inglewood, Calif. 90301
Telephone: (213) 678-4847 TWX 910-328-6188
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For the record

Unexpected bill. Shareholders of
Laboratory for Electronics Inc. re-
ceived a double blow last month.
The Internal Revenue Service hit
them for $4,840,000 in back taxes,
plus interest. On top of that the
Waltham, Mass., firm’s second-half
financial report showed that its
Electronics division had pulled it
$1.4 million into the red for the six
months ended Oct. 27, The divi-
sion’s loss must have been much
higher, since LFE’s other four divi-
sions have been generating some
profit.

The tax claim is based on the con-
tention that LrE bought its Tracer-
lab and Keleket divisions with the
aim of applying their losses to its
own tax returns. Although rrE did
use them as write-offs in 1962, 1963,
and 1964, company spokesmen,
from company president Henry
Harding on down, deny that tax
reasons were behind the acquisi-
tions. Some securities analysts side
with them, noting that in the early
1960’s up to 98% of LFE’s income
was tied to a single F-105 avionics
contract. Tracerlab and Keleket
were acquired with the announced
intention of broadening LFE’s prod-
uct line to include commercial mar-
kets. Its loss is tied to the fact that
the Electronics division failed to
deliver military avionics gear in
time to avoid costly penalties.

Off base. The story describing
efforts to develop a “computer on
a slice” [Electronics, Nov. 27, p. 50]
credited the Air Force’s Rome Air
Development Center, N.Y., for
funding the work under way at
Radio Corp. of America, Texas In-
struments, and the Philco-Ford
Microelectronics division. Wrong.
The Wright-Patterson Air Force
Basc is putting up the money for
the competing approaches to a
large-scale integrated computer.

Pay plan. Texas Instruments will
put all of its 25,000 hourly paid full-
time employees on a salary basis
starting Jan. 1. At the same time
workers who are presently salaried
but making less than $1,100 a
month will become eligible for
overtime pay.
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Your "ELECTRONICS TROUBLESHOOTER"

—help him meet the challenges of today’s expensive...

INSTRUMENTATION CONTROLS
NUMERICAL CONTROL SYSTEMS
INDUSTRIAL COMMUNICATIONS SYSTEMS
ELECTRONIC INDUSTRIAL CONTROLS

HATEVER HIS TITLE in your particular operation,

the “Electronics Troubleshooter” is on the payroll
to protect you against costly electronic equipment fail-
ure. But he can’t guard your investment if his skills and
know-how aren’t every bit as up-to-date as your equip-
ment.

Now there’s a practical way you can “train up” your
troubleshooters to meet the challenges of today’s—and
tomorrow’s—complex cquipment. It’s the “Grow Your
Own” Program developed by the Cleveland Institute of
Electronics.

With this program, training materials and methods
are “tailored” to the needs of your operation...and the
capabilities of your employees. Training space and time
are flexible. And “Grow Your Own” training can save
you money and administrative time.

Want complete details? Just send the coupon below.
Or, if you prefer, telephone collect—(216) 781-9400
and ask for Kenneth Ede, Vice President, Industrial
Programs Division.

__________________________ -
54 i

CI E Cleveland Institute of Electronics |
1776 E.17th St., Cleveland, Ohio 44114 |

i

Attention: Kenneth Ede, Vice President, |
Industrial Programs Division }
Plecase send me complete information on CIE’s “Grow |
Your Own” training programs for Electronics Trouble- |
shooters. |

i

Name |

. ]
Title I
Firm =
Address {
City :
State Zip l
32 |

S P A
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now...
BEAN LEAD DIODEN

in flip-chips,
axial-lead microdiodes
and mulfi-diode modules

You can now select from General Instrument’s line of Beam Lead diode products,
flip-chips, axial-lead microdiodes, and a complete line of multi-diode modules—
all providing the extreme reliability of the Beam Lead structure.

The Beam Lead Technology:

General Instrument’s Beam Lead devices consist of gold
bonding leads extending beyond the edges of the chip—
in cantilever form. Securely bonded to the silicon and its
passivating layer, Beam Leads make ohmic contact
through a highly stable and low resistance platinum alloy.
Beam Leaded devices are prepared on the slice in a batch
process, thereby lowering costs and providing the utmost
uniformity between Beam Lead interconnected devices.
Beam Lead technology creates a total chip/bond system
which is unusually rugged and yields extremely reliable
package bonds by a variety of techniques.

only from
General Insfroment

For information in Europe, write to: General Instrument Europe, Via Turati 28, Milano, Italy.
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Write for full inforination.

GENERAL INSTRUMENT CORRPORATION - 685 GOUVERNEUR STREET NEWARK, NEW JERSEY
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now available in...

Chips and Chip Arrays—for use in flip-chip
bonding in a wide range of electrical param-
eters and circuit configurations. The can-
tilevered Beam Leads permit economic as-
sembly to substrates without the use of
eutectics, aluminum or thermal wire bond-
ing. No bonding energy need be transmitted
through the chip itself and, once formed,
the bond is visually available for inspection.
Discrete diode chips as well as diode arrays
containing two to eight air isolated junc-
tions are available.

and in...

Beam Lead Microdiodes—in a small plastic
axial-lead Microdiode which exceeds MIL
moisture specifications. The Microdiode
body measures only 40x40x80 mils. it has
half inch long gold plated Kovar ribbon
leads (5x20 mils). Life tests performed on
General Instrument’'s Microdiode indicate
a typical Al less than 1.5xlr (orig.) at PRV
and 25°C after 2000 hours at 150°C oper-
ating conditions.

Beam Lead Microdiode Strips—as modular
diode strips on 50 mil centers. The strip
may comprise from two to twenty diodes
in any combination of common anode,
common cathode or discrete interconnec-
tions. They can be easily used to form
large diode matrices for switching applica-
tions.

andin...

Beam Lead Diode Modules and Arrays—in
any circuit configuration and in plastic or
hermetic packages—both flat pack and dual
in-line. The extreme stability and long life
provided by Beam Lead bonding is assured.
The use of Beam Lead isolation between
junctions allows the production of switch-
ing and core driver modules with faster
response times than obtainable by the usual
monolithic approaches.

GENERAL

INSTRUMENT
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PROBLEM :
YOUR C/RCUITS NEED
THE LOW COST

FHIGH VOLTAGE,

DC VOLTAGE
120 MIN. TO 200 MAX. REGULATED OUTPUT

(X17V AC LINE 200 WATTS

RECTIFIED, FILTERED) :gégotx} |?oAri
LESS THAN 0.5%

+

ir A &
DELCO SILICON POWER.

Delco high voltage silicon power transistors provide high energy capa-
bility at the lowest possible cost. Take the applications pictured above:
switching regulators, DC to DC convertors and DC voltage regulators.
Unit prices? Just $1.70 for the DTS-410% $4.95 for the DTS-423* and
$3.95 for the DTS-413*.

There are other cost cutting advantages to our high voltage silicon
power transistors. You can reduce the number and complexity of input-
output and filtering components, which means more compact circuitry.
Greater reliability. Lower assembly costs.

Other high energy circuits where Delco silicon power transistors have
proved capabilities include: ultrasonic power supplies, VLF class C am-
plifiers, off-line class A audio output, and magnetic CRT deflection (sev-
eral major TV manufacturers are using them in big screen horizontal
and vertical sweep circuits).

They’re available in production quantities. For prices, delivery, data, or
applications information, just give us a call. Or call your local Delco
distributor.

With Delco silicon power transistors, everything’s high powered but
the price.

*When purchased in quantities of 1,000 and up. Prices subject tochange without notice.




€y = 330V-350Y
{nominal 330V)

IN1767

fosc*11KHz

QUTPEY 130 WATTS
(EFFICIENCY 94%)

£ gyy = 290V, 1< 0.5%
(Load=50-600mA}

Application of Delco high voltage sillcon power transistors: a DC voltage regulator.

TYPE

DTS-410
DTS-411
 DTs-413
| DTs-423
 DTs-424
 DTS-425

DTS-430

| DTs-431

Veex

200V
300v
400V

Vceo
(sus)
min,

200V
300v
325V

400V
700V

700V |

400V
400V

326v
350v
400V
300v
325V

Ic
max.
3.5
3.5
208 |
358
3.5
358
| 5.08
| 500 |

hre

min.
Vee=5V

@ Ic

10 @ 2.5A
10 @ 25A

15@ 1.0A
I 100W

10 @ 25A
10 @ 25A
10 @ 254
10 @ 35A
10 @ 35A

Po
max.
80w
100w
| 75W

100w
100W

125w

| 125w |

PRICE
1000-and-up
QUANTITIES

5170
5220 |
$3.95
$4.95
§7.00
$10.00
$12.00
$18.00

NPN silicon transistors packaged in solid copper T0-3 case.

DELCO RADIO

Division of General Motors, Kokomo, Indiana

GM

MARK OF EXCELLENCE

Field Union, New Jersey* 07083 Detroit, Michigan 48202 Santa Monica, Calif.* 90401
Sales Box 1018 Chestnut gtation 57 Harper Avenue 226 Santa Monica Blvd.

Offices (201) 687-3770 (313) 873-6560 213) 870-8807
Syracuse, New York 13203 Chicago, lllinois* 60656 General Sales Office:
1054 James Street 5151 N. Harlem Avenue 700 E. Firmin, Kokomo, Ind. 46901
(315) 472-2668 (312) 775-5411 (317) 459-2175

*Office includes field lab and resident engineer for applicalions assistance.
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Good old,
reliable,
faithful,
trustworthy,
proven,
lesied,
workabie
b (dependable
. consistent
versalile,
Signetics
P-600 series
IS now
betier than ever

Guaranteed fan-out has been increased from 4 to 8.

And the operating range is now 0°C to +75°C.

Signetics SP-600 was the first DTL line in the industry to offer the
convenience of the dual in-line silicone package. Find-out for

and reiibiny data boses ontws OIGNETIGS
weie Signetics, 11 £ arquee INTEGIRATED
2 Gocs o Sanercs.  GIRGUITS

A SUBSIDIARY OF CORNING GLASS WORKS

SIGNETICS SALES OFFICES: Metropolitan New York (201) 992-3980; Upper New York State (315) 469-1072; Southwestern (214) 231-6344; Western Regional (213) 272-9421; Eastern Regional (617) 245-8200; Mid-Atlantic
(609) 858-2864; Southeastern (813) 726-3734; Midwestern Regiona! (312) 259-8300; Northwestern (408) 738-2710.

DISTRIBUTORS: Compar at all locations listed below. Semiconductor Specialists, Inc. (312) 279.1000; Terminal Hudson Electronics (212) 243.5200; Wesco Electronics (213) 684.0880; Wesco Electronics (405) 968-3475;
Hammond Eiectronics (305) 241-6601; Avnet Electronics Corp. of Massachusetts (617) 272-3060; Pioneer Standard Electronics Inc. (301) 427-3300,

DOMESTIC REPRESENTATIVES: Jack Pyte Company (415) 349.1266. Compar Corporation at the following locations: Alabama (205) 539-8476; Arizona (602) 947-4336; California (213) 245.1172; California (415) 697-6244;
Colorado (303) 781-0912; Connecticut (203) 288-9276; Florida (305) 855-3964; Hlinois (312) 775-5300; Maryland (301) 484-5400; Massachusetts (617) 969-7140; Michigan (313) 476.5758; Minnesota (612) 922-7011;
Missouri (314) 428-5313; New Jersey (609) 429-1526; New Mexico (505) 265-1020; New York (518) 436-8536; New York (607) 723-8743; New York (716) 684.5731; New York (201) 471-6090; North Carolina (919) 724.0750;
Ohio (216) 333-4120; Ohio (513) 878-2631; Texas (214) EM 3.1526; Texas (713) 649-5756; Washington (206) 725-7800.

INTERNATIONAL SALES: France, Germany, Italy, Belgium, Holland, Luxemburg, Spain—Sovcor Electronique, 11, Chemin de Ronde, Le Vesinet, (S.-&-0.) France. United Kingdom, Ireland, Sweden, Denmark, Norway, Switzerland,
Austria, Portugal — Electrosil Ltd., Lakeside Estate, Colnbrook-By-Pass Slough. Buckinghamshire, Great Britain. Australia — Corning, 1202 Plaza Building, Australia Square, Sydney, N.S.W. 27-4318, Canada— Corning Glass Works of
Canada, Ltd., Leaside Plant, Ontario, Canada (416) 421-150. Israel—Optronix, P.0. Box 195, Ramat-Gan, Israe! 724-437. Japan—ASAH| Glass Co., Ltd., Corning Products Sales Oept. No. 2, 3-Chome Marunouchi, Chiyoda-ku, Tokyo, Japan.
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Ssb gets high marks There’s growing interest in the use of single-sideband modulation in

- . frequency division multiplexing to give ground stations simultaneous,

in satellite tests . ... multiple access to communications satellites. Fanning this interest will
be a report by NASA’s Goddard Space Flight Center that ssb has come
through a year of tests with Applications Technology Satellite 1 with
flying colors.

Goddard researchers will report that the narrow-bandwidth ssb pro-
vides more signal energy with less noise than conventional frequency-
modulation techniques, and may utilize the frequency spectrum more
efficiently. The tests on the ground-to-satellite link utilized 5.6 mega-
hertz base bandwidths to give 600 two-way circuits. Twelve to 24 active
circuits were transmitted, plus noise loading to simulate all-channel use,
and a signal-to-noise ratio of 40 decibels was measured. A Hughes micro-
wave transponder converted the ssb signals into a phase-modulated single
carrier that was retransmitted to all ground stations.

The ATS-1 tests went slowly at first because of problems with ground
equipment. Distortion also was a major factor initially, but the ssb
equipment is now operating at a distortion level of 1%.

...and endorsement Also taking a hard look at ssb techniques is the Communications Satellite
Corp. Philco-Ford is putting the finishing touches on a $500,000 study
for Comsat of ssb and narrowband f-m techniques. Its report, which will
be delivered later this month, indicates that ssb is feasible for application
in commercial satellite programs. A Comsat official says there is a good
chance that ssb equipment may be incorporated in the proposal for an
aeronautical services satellite that the company is trying to sell the FAA.

in study for Comsat

Task force President Johnson’s task force on telecommunications finally has an
) executive director, but it doesn’t look as if the group—which insiders
director named say has been spinning its wheels up to now—will be able to meet its
August 1968 deadline for a comprehensive study of a new U.S. com-

munications policy.

Apparently because the right man couldn’t be found outside the Gov-
emment, Alan R. Novak, special assistant to Eugene V. Rostow, Under-
secretary of State for political affairs, has been named to head the group.
He had been running the task force in the absence of a staff director
[Electronics, Nov. 27, p. 59]. Aiding Novak, as director of research, is
Leland Johnson, formerly with the Rand Corp.

Seismic center A computer center to provide definitive data on both the location and
nature—nuclear or natural—of seismic events is in test operation in
gets off the ground Washington. Called Seismic Array Analysis Center, it wasp built and
installed by IBM for the Air Force Systems Command, which is acting
as project manager for the Pentagon’s Advanced Research Projects
Agency. The center will be operational next year.
Data from the Large Aperture Seismic Array (LASA), made up of 525
seismometers installed in Montana in a ring about 125 miles in diam-
eter, will feed into the analysis center to be processed by two IBM
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Double audit aimed
at costs, not profits

EIA tearing down
all-electronic wall

Mobile radio group
covets tv preserve

Addenda

Washington Newsletter

360/40 computers—one to search for a seismic event and the other to
analyze it. A third computer—an IBM 360/44—will be used for “special”
event analysis and research in seismic-signal processing. Tapes of known
events, flown to the center, are being used in current test operations.

Defense contractors, unhappy over the Pentagon’s double-check audits
involving sole-source, fixed-price contracts [Electronics, Oct. 30, p. 57],
will have at least one consolation: the scope of the audit has been limited
to cost factors. Contractors feared the audit would be used to evaluate
profit-cost relationships.

The Council of Defense and Space Industry Associations had urged
deputy defense secretary Paul H. Nitze to rescind the double-audit
order or, at the very least, modify it to prevent abuses by overzealous
auditors. Nitze agreed to soften the original order, and the amended
version is now part of the armed services procurement regulations.

A merger of the Electronic Industries Association’s newly formed laser
subdivision [Electronics, Nov. 13, p. 61] and the Laser Industry Associa-
tion may be in the offing. The reason: the EIA is relaxing its “electronics-
only” rule, opening the membership door to nonelectronic firms. This
rule was one of the major reasons laser-equipment manufacturers—many
of them optical firms—organized their own trade group.

The frequency-spectrum battle between television and land mobile radio
users is heating up. After three and a half years of studying the problem
of crowded frequencies, a committee of land mobile radio users and
makers has come up with an 800-plus-page report that concludes:
“Genuine relief, which is needed immediately, can only be achieved by
the allocation of additional spectrum to these services.” The FCC-ap-
pointed panel didn’t specify the needed spectrum as that now reserved
for tv, but that’s what it meant.

With pressure building on Congress and the FCC to turn over more
frequencies to land mobile users, the television industry is expected to
demand that every means to improve utilization of existing spectrum
by land mobile users be used before any allocation changes are made.
Some of the changes under consideration, which the advisory committee
says would provide only temporary relief, include reduction of channel
spacing in the 450-megahertz band, relaxation of the block allocation sys-
tem to permit channel sharing on a geographical basis, greater use of low-
power channels, and introduction of one-way and nonvoice systems.

Look for at least a 12% cutback—around $1 billion—in the $8 billion
earmarked for Federal nonmilitary research and development in fiscal
1968. Affected will be the Department of Transportation, National
Science Foundation, National Institutes of Health, and Atomic Energy
Commission . . . The Air Force has delayed the announcement of the
winner of a contract, expected to exceed $100 million, to produce up to
150 computers for housekeeping duties at air bases. The date has slipped
from Dec. 5 to Dec. 20. This is the second time around. IBM originally
was picked for the job, but Congressional criticism of the award, sparked
by competitors’ complaints, forced the Air Force to reopen the bidding.
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_If Freon'is |
the*high-priced”
cleaning agent

-.how is it

that Miniature
Precision Bearings
estimates savings
of 5,400 ayear?

Miniature Precision Bearings, of Keene,
N. H., greatly reduced cleaning time with a !
combination of FREON solvents and a new
ultrasonic vapor degreaser. The new unit,
which utilizes FREON PCA and FREON T-WD
602, replaced an aqueous-based detergent
system. The new system can clean up to
38,000 miniature bearing parts each 8-hour
shift. Result: 75% reduction in cleaning time
and greatly reduced solvent costs.

Encouraged by this performance (and by
the performance of a similar system using
FREON solvents in their new plant in Medem-
blik, Holland), Miniature Precision Bearings
is considering similar equipment for its
Standard Line white room. Methods Engineer
James R. Walsh estimates that, because of
reuse, solvent savings alone could hit $4,000
a year. And because FREON solvents need be
changed less often, there’s an additional
$1,400 annual saving in maintenance costs.

FREON cuts solvent costs because, unlike
many other solvents, it needs no inhibitors.
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