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560 ~ Telemetering low pass
filter. Available from 400 ~
to 70 KC. -+ 7.5% band-
width flat to 1 db, Attenua-
tion greater than 35 db be-
;ond the 2nd harmonic of —
5% frequency. Impedance
47K ohms, MIL-F-18327B. Wt.
0.8 oz,
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Band pass 400 cycle Gaussian
filter. Linear phase response
in pass band. Attenuation
380 cps to 420 ¢ps within 0.5
db. 2nd harmonic down 25
db, 3rd harmonic down 45
db. Source and load 5K ohms.
MIL-F-183278B Wt,, 0.9 Ibs.

Write for catalog of over
1,300 UTC TOP QUALITY
STOCK ITEMS
IMMEDIATELY AVAILABLE

from your local distributor.
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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 ohms.
Size: 4 x 4-11/16 x 6*, MA
MIL case, MIL-F-183278.
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Minimum phase shift 400
cycle band pass filter. Within
+ 1.5 db 370 to 430 cycles
greater than 45 db beyon
1100 cycles. IK ohms to 100K
ohms. MIL-F-18327B; | Ib.
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High frequency low pass fil-
ter. Zero to 700 KC within
1 db. 1.95 mc to 10 mc 40
db  minimum. Source and
Load 1000 ohms. Molded flat
construction for printed eir-
cuit applications, Size: 1 x 2 x
¥2"; Wt: 1 oz. MIL-F-183278B.
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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
15 KC. Source
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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 special 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 o INDUCTORS e PULSE TRANS-
FORMERS e ELECTRIC WAVE FILTERS e
LUMPED CONSTANT DELAY LINES ¢ HIGH
Q COILS e MAGNETIC AMPLIFIERS ¢ SAT-
URABLE REACTORS e REFERENCE UNITS

UNITED TRANSFORMER CO.

DIVISION OF TRW INC. « 150 VARICK STREET, NEW YORK, N. Y. 10013
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Introducing
the strong,
one.

silent

The HP 5050A Digital Recorder is no quitter.
New mechanical techniques make this 20-line-
per-second printer rugged, quiet, economical
and simple. For example, there are no rotat-
ing electrical contacts for decoding, and no
start-stop operation of printwheel and ink rib-
bon. Instead, photo-electric decoding is used,
and the print drum rotates continually against

The 5050A can print up to 18 columns at rates
to 20 lines per second . . . and without making
a lot of noise about it.

Notice the unusual transparent hood. It muffles
the sound. It lets you hear yourself think. It
keeps your printed records in a neatly folded
stack, instead of streaming over equipment,
bench and floor. And it stores completely with-

an ink-impregnated roller. Fewer parts lead to
increased reliability potential, which is necessary in printers
with the 5050A’s speed. Zero suppression is available.

The 5050A is quiet, too . .. measured noise is less than an
electric typewriter, less than other printers in its speed class.
It accepts 4-line BCD data from one or two sources, which
can be in different BCD codes. For extra versatility, formats
and codes are easilyand economicallychanged by mechanical
means without buying new circuitry for driving the printer.

in the recorder when you’re not using it.

The 5050A is, of course, fully compatible with other HP
solid-state equipment. Price is favorable, too: $1750 without
the driving electronics (which are an additional $35 per
column).

For more information call your local Hewlett-Packard field
engineer or write Hewlett-Packard, 1501 Page Mill Rd., Palo
Alto, Calif. 94304; Europe: 54 Route des Acacias, Geneva.

Brief Specifications
Print Cycle Time: 50 msec, asynchronous.
Maximum Capacity: 18 columns, 16 characters each.

Data Input: Parallel entry, BCD (1-2-2-4,1-2-4-8
or 1-2-4-2); “1” must differ from
“0” by 4.5 V min. to 75 V max.

Reference Voltage: +150 V max.; both “0” and “1”

states are required.

Input Impedance: Approximately two megohms.
Hold-off Signals: Both polarities diode coupled, simul-
taneously available; 10 mA load max.
+15 V open circuit from 1 K source
—15 V open circuit from 1 K source
Print Command: + or — pulse, 6 to 20 V amplitude,
1 V/psec min. rise time, 20 usec or

greater in width, AC coupled:

See new Hewlett-Packard instrumentation
at IEEE Show New York Coliseum March 20-23

HEWLETT Hp PACKARD

2561
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VARIABLE
BANDWIDTH
MARKERS
PINPOINT THE
FREQUENCY

Sweep Oscillator gives top performance in the
100 kHz to 110 MHz range

All solid-state Hewlett-Packard 3211A Sweep Oscillators
with RF and marker plug-ins meet virtually all of your
swept frequency testing requirements. Variable bandwidth
markers permit accurate, well defined marking under a
variety of test conditions.

The main frame of the 3211A contains everything you
could hope to find in a sweeper. RF plug-ins operate at
fundamental frequencies with good linearity and spurious
mixing products are eliminated. Plug-in markers offer not
only variable bandwidth, but also Z-axis or pulse-type
marking. An accurate 59-db attenuator makes the unit a
valuable tool for testing both high- and low-gain circuits.

Circle 2 on reader service card

The 3211A is ideal for general testing in the video to VHF
range where flat, linear output and an accurate marking
system is required. Typical applications are: alignment, cali-
bration and design of FM tuners and receivers and testing
filters, amplifiers, transformers, resonant circuits and IF
sections of TV receivers, radar and communications sys-
tems. For complete specifications, contact your local
Hewlett-Packard field engineer or write Hewlett-Packard,
Green Pond Road, Rockaway, N.J. 07866.

AN
HEWLETT \Ap, PACKARD

measuring instruments
Jor science ond industry
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Technical Articles
I. Design

The year of the integrated circuit
At the IEEE show, IC's will be showing
up routinely in products

Designer’s casebook

s Gain-multiplied capacitance generates
ramp waveform

s |C amplifier serves as stable current source

s Constant relay on-time for any input pulse

A worldwide look at the Gunn effect (cover)
While the Gunn effect seems confined to
laboratories, other solid-state microwave
phenomena may replace it

Stephen E. Scrupski, senior associate editor

Computer-aided design: part 7
Performing nonlinear d-c analysis
Nonlinear devices such as transistors

and zener diodes require a different
approach and program than linear devices
M.J. Goldberg and J.W. Achard,

Norden Division, United Aircraft Corp.

Integrated circuits in action: part 5

In search of the ideal logic scheme

A survey of the kinds of integrated-circuit
logic illustrates the advantages of each
Donald Christiansen, senior editor

Understanding integrated-circuit logic

The engineer has to know how logic works
because the specifications are often sketchy
Robert Sanford, Babcock Electronics Corp.

Logic IC's don't live alone

The ultimate system determines the final
performance of the logic scheme

W.T. Rhoades, Hughes Aircraft Co.

1. Application

The airborne 4 pi computer:

IBM aims at aerospace guidance

A low-cost mass-produced computer may
replace special-purpose machines

W.N. Carroll and F.F. Jenny, IBM

TV show of the century:

A travelogue with no atmosphere

Apollo astronauts will use an unusual tv
camera to send back pictures of their trip
S. Lebar and C.P. Hoffman, Westinghouse
Electric Corp.
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Readers Comment

Nothing new under the sun

To the Editor:

In the article “Tv cameras are
slimmed down to follow action on
sports field” [Feb. 6, p. 103], your
Tokyo regional editor described a
simplified color television pickup
system, made and used by ~HK.
One essential part of this highly
and deservedly praised develop-
ment effort is a lenticular plate
used before the pickup television
camera and preceded by a primary
color strip filter or dichroic mirror.

It may be of interest that a sys-
tem using a lenticular plate with a
tricolor filter on the pickup side
for the purpose of producing color
television was published by me in
August 1937, in Television and
Shortwave World, in a paper en-
titled:

“A Novel Scheme for Television
in Colours.”

Victor A. Babits
Vice President of Research
Marshall Laboratories
Torrance, Calif.

Ancient lore

To the Editor:

At the 1967 International Solid
State Circuit Conference, after hav-
ing heard the problems users had
with integrated circuits and large-
scale integration, I recalled an an-
cient form of circuitry, now in dis-
repute, known as pcc.

In this, the user has the following
building block characteristics:

Transistors
Types: pNP and NPN

Max. voltage: 300 volts
Max. current: 5 amperes

Capacitors
Range: picofarads to micro-

farads
Max. voltage: kilovolts
Resistors
Initial tolerance: below .1%
Range: fraction of an ohm to
hundreds of megohms
Temp. coeff.: 5 ppm
Note: Resistors are linear and
symmetrical
This ancient form requires a min-
imum investment by the user. All
that is required is a workbench and
a few hand tools available at the
local hardware store. The building

Electronics | March 6, 1967




Only from Sprague!

HYBRID &4 o0

DIGITAL-TO-ANALOG

CIRCUITS

with precision components not found in
monolithic integrated microcircuits

4ss-7101
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its with | han Y2 bit :
Up to its with less than /2 bit error:
@ Silicon-base hybrid microcircuits in hermetically- ® Combination of precision thin-film tantalum
sealed flat packs. nitride resistors, nickel-chromium resistors, and
® 3 to 1 size reduction over conventional con- active devices of planar construction.
verters using discrete components. ® Packaged for compatibility with monolithic
i § circuits.
® Improved tracking over temperature range o -
=55 Cto +125 C.
® Reduced handling of components ... fewer For complete technical data on D-to-A microcircuits,
external connections . .. lower assembly costs. write to Technical Literature Service, Sprague
® 4-bit series expandable to 8 or 12 bits... Electric Company, 35 Marshall Street, North
5-bit series expandable to 10 bits. Adams, Massachusetts 01247,
SPRAGUE COMPONENTS
®
THIN-FILM MICROCIRCUITS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS s p R n G u E
INTEGRATED CIRCUITS INTERFERENCE FILTERS PACKAGED COMPONENT ASSEMBLIES
TRANSISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUND MAGNETIC CORES
CAPACITORS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONTROLS THE MARK OF RELIABILITY
RESISTORS ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS

P

" and ‘()" are regi ks of the Sprague Electric Co.
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Introducing GR's new...

Standard-Signal Generator with a 9.5- to 500-MHz frequency range and
10-V, cw output behind 50 @; or 5V, modulated, behind 50 Q. It has auto-
matic output leveling in all modes of operation and true single-dial tuning
(no trimmer adjustment needed). The generator frequency can be phase-
locked to an external standard frequency. Modulation distortion is less
than 3% at 80% AM. Type 1026-A Standard Signal Generator . . . $6500.

Sweep and Marker Generator for use with GR Synthesizers. It has nine
sweep speeds, from 0.02 to 60 seconds, and sweep excursion is adjust-
able from ==.001 Hz to &1 MHz. Generates scope markers for quick cali-
bration of the swept output. The synthesized center-frequency marker
and side markers are accurate, stable, and precisely settable. Type
1160-P2 Sweep and Marker Generator . . . $495.

General-PurposelLaboratoryOscillator with its full 10-Hz to 50-kHz range
covered by one turn of the dial. No range switch to wear out! This also
means no range-switching transients and no ambiguous dial multi-
pliers. Generates both sine and square waves, and can be synchronized
to an external signal or can supply a sync signal. Has a calibrated 60-dB
step attenuator and a 20-dB continuously adjustable attenuator. Type
1313-A Oscillator .. . $325.

Scanner System to connect up to 100 capacitors sequentially to GR's
1680-A automatic capacitance bridge. Also useful for other scanning
applications. Modular construction offers great versatility in the number
of input channels, number of lines switched per channel, and line ter-
mination. Preserves the three-terminal, guarded connection between
bridge and unknown. Digital readout and BCD output of channel identi-
fication. Automatic, manual, or externally programmed operating modes.
Type 1770 Scanner System . . . $3500 for a typical 50-channel guarded
system.

Precision Decade Transformer with 0.2 PPM linearity and easily repeat-
able settings to 1 x 107%. Lever switches for easy, in-line readout plus
infinite-resolution slide wire (that can be switched out of circuit for cali-
bration). Type 1493 Precision Decade Transformer . .. $1100.

Other new products include the Type 1406 Coaxial Capacitance Stan-
dards and several additions to the GR874and GRI00 lines of coaxial equip-
ment. You can see these and many other new GR instruments at the
New York IEEE Show, Booth No. 2E26-2E36.

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

GENERAL RAD'O Circle 6 on reader service card




blocks can be obtained from a wide
number of interchangeable, com-
peting sources and are so cheap
that they can be stocked by the
user. It gives the manufacturer a
much larger value added than in-
tegrated circuits or large-scale inte-
gration and he can use his own pro-
prietary circuit.

The designer can use pcc blocks
in a wide variety of digital logic
configurations. The same elements
can be used for analog as well as
digital applications.

The parts can be readily repaired
or changed as all parts are readily
accessible.

The design turnaround time can
be measured in minutes rather than
months.

In case the reader has not
guessed it by now, pcc is discrete
component circuitry.

Philip D. Goodman
Narberth, Pa.

What’s the time?

To the Editor:

It seems to me there’s some-
thing missing from your report on
the Harris-Intertype photographic
typesetter [Feb. 6, p. 34], namely:
thc time required to transfer the
text to the magnetic tape, the time
required for the computer to justify
lines, and the time to convert the
crt display to a metal plate.

Surely you would not have us
believe that all these steps are
completed in 30 seconds.

Clarence W. Metcalf
Engineered Advertising
Stoughton, Mass.

= The telephone company sup-
plies its subscriber information to
the printer on magnetic tape that
serves as an input to the computer
typesetter. In 30 seconds, the ma-

chine sets each line, justifies it, and
produces a complete page on film.
Making the printing plate takes a
few minutes more. Formerly, the
telephone company supplied sub-
scriber names on punched paper
tape that ran an automatic linotype
machine. Setting a page this way
took an hour and a half.

The numbers game

To the Editor:

In the article “Light touch”
[Dec. 26, 1966, p. 168], you in-
cluded some misinformation.

Although you are, of course, at
the mercy of manufacturers’ exag-
gerated claims about their sales,
this statement of 200 cameras sold
with 80% to North American manu-
facturers is unusual. The general
consensus around this country is
that Marconi has delivered about
16 cameras and there are firm or-
ders for about 34 more. With 50
cameras ordered in the U.S., this
would mean 110 cameras in Can-
ada and since the Canadian Broad-
casting Corporation has ordered
none of its color yet, this seems
very unrealistic.

Generally our information indi-
cates that Norelco and Rca are
about equal in color camera sales
at around 300 (excluding the earlier
3-tube image orthicon cameras
which are no longer being built),
GE is somewhere around half this
number, and Marconi sales are well
below that.

Charles E. Spicer
Vice President-Engineering
Visual Electronics Corp.
New York, N.Y.

= Fxecutives at Marconi Co. in
London insist they have received
orders for 160 Mark Seven color tv
cameras from the U.S. and Canada.

| SUBSCRIPTION SERVICE |

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

To subscribe mail this form with your payment }

and check [J new subscription [J renew my ‘ name

| present subscription

l Subscription rates: in the U.S.: 1 year $8; two » address

years, $12; three years, $16. Subscription rates
l for foreign countries available on request

Electronics | March 6, 1967

CHANGE OF ADDRESS

| A‘"’M:H If you are moving, please let us know
five weeks before changing your address.
LABEL

Place magazine address label here, print
HERE your new address below,

J
— — — —— — — — i S S

€9 years ago
we had a great
idea that put us
in the high-rel
relay business.

It’s still a great
idea, and now
we’ve put it
in a one-inch
package! ¥

Wedge-action* was the great idea. By com-
bining long precious-metal contact wipe with
high contact force, it gives Electro-Tec relays
the highest dry-circuit confidence level ever
reached. (90%, based on a failure rate of only
.001% in 10,000 operations.}

Packing wedge-action into a one-inch enve-
lope wasn't easy. But it was worth it. It gives
you maximum reliability in minimum space.
And it's available for both 6PDT and 4PDT
operations, in relays that exceed all require-
ments of MIL-R-5757/1 and /7.

The one-inch relay is just one of our family
of wedge-action relays, which cover almost
every dry-circuit to 2 amp application. When
you need a high-rel relay that really works,
remember our great idea, and put it to work
for you.

*U.S. Patent No. 2,866,046 and others pending.

G

Electro-Tec Gorp.

SLIP RINGS * RELAYS » SWITCHES * OPTICS

P.O. Box 867 * Ormond Beach, Florida
(904) 677-1771 * TWX 810-857-0305
Manufacturing Facilities:
Ormond Beach, Fla. * Blacksburg, Va.
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New solid
tantalum
capacitor for
printed circuits®

actual size

TIM miniatures are fully molded in a rectangular
epoxy case that makes maximum use of space

on printed circuit boards. Parallel leads, spaced .125",
Ideal for automatic insertion.

Exceptionally stable electrical characteristics, proved by
5000-hour life test at 85°C . . . long shelf life.

Excellent performance in severe environments...
values stay well within spec limits after

5000-hour humidity test.

One case size: .345" by .288" by .105” thick.

Values from 12 mfd, 3 volts to .68 mfd, 50 volts.
Temperature rating —55°C to +85°C at full

voltage, +125°C at 23 nominal voltage.

Write for Bulletin 4-82, and for quotation.

Mallory Capacitor Company, a division of

P. R. Mallory & Co. Inc., Indianapolis, Indiana 46206.

See our full line of molded electrolytic capacitors
at the |.E.E.E. Booth 3C11-3C17.

MALLORY
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People

Northrop Corp.’s Nortronics divi-
sion means to expand and intensify
its efforts in inertial guidance
work. It has just
named Helmut
Schlitt, an ex-
pert in the field,
to the new post
of director of
advanced devel-
opment.

Nortronics al-
ready has a ca-
pability in airborne digital com-
puters, inertial platforms and gy-
roscopes. The division’s biggest
effort at the moment is for the C-5A
systems.

Schlitt’s plans for Nortronics go
beyond the general type of work
the division has been doing. “\We
want to becoine more systems ori-
ented,” he says.

Well rounded. \Vhile declining
to be specific about his plans, he
said they include tactical systems
such as low-cost, precision naviga-
tion systems, target-location sys-
tems, and radars and doppler sys-
teis. He added that these are not
necessarily «ll for aircraft.

Schlitt, a native of Germany,
comes to Nortronics from Litton
Industries Inc. He was vice presi-
dent of new product technology at
Litton’s Guidance and Control Svs-
tems division, Woodland Hills,
Calif., and was also in charge of
its space science laboratorv in
Beverly Hills, Calif., where he di-
rected work on plasma engines and
space suits.

He holds many patents in the
field of inertial guidance and is
credited with development of the
case-rotation concept for gyros.

In his new job, Schlitt is in
charge of Nortronics’ advanced avi-
onics laboratory, the inertial sys-
tems applications group (market-
ing), and the commercial navigation
systems group.

Helmut Schlitt

Although some electronic equip-
ment makers do produce their own
integrated circuits—or at least
maintain an in-house capability—
most still buy on the open market.
But in the view of William J. Mac-
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Here’s an engineer’s
magazine even
your wife will love

It's the portable chart paper maga-
zine from our new Mark 250 Strip
Chart Recorder. Now you can take
the record home with you, or any
place for that matter! Manual turn-
ing knobs let you roll the chart
forward and back. Later, you can
re-record on the same chart for
side-by-side comparison. Chart
take-up is automatic. And you can
reload the magazine in seconds.
(Many users get an extra magazine
. . . study one while the other is in
the recorder.)

But the world’s slickest chart maga-
zine is just one of the Mark 250's
great new features. Step response
over the full 4%-inch span (10% to
90%) is 40 milliseconds . . . records
up to 100 cps . . . flat to 10 cps full
scale! Choice of 21 interchangeable
preamps. Pushbutton selection of
12 chart speeds. Crisp, clear, rec-
tilinear presentation. Patented,

pressurized inking system. Owners
say there's no other strip chart
recorder in the same league.

Words just don’t do it. You have to
see a Mark 250 to understand why
it's called “the first strip chart
recorder for the perfectionists of
the world.”” A call to your local Brush
Sales Engineer brings a Mark 250
right to your office or lab. Go ahead.
Even our wives will love you for that.
Clevite Corporation, Brush Instru-
ments Division, 37th & Perkins,
Cleveland, Ohio 44114.

lm; ——— e

CLEVITE

-——.‘.-‘)rush INSTRUMENTS DIVISION



Did You Know
Sprague Makes 32 Types of
Foil Tantalum Capacitors?

125C TUBULAR
TANTALEX® CAPACITORS

e 'r EPEEEUE lft=

Type 120D polarized plain-foil

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

ASK FOR BULLETIN 3602C

Circle 332 on readers
service card

RECTANGULAR
TANTALEX® CAPACITORS

Type 300D polarized
plain-foil

Type 301D non-polar-
ized plain-foil

Type 302D polarized
etcied-foil

Type 303D non-polar-
ized etched-foil

ASK FOR BULLETIN 3650

ircle 334 on readers
service card

RECTANGULAR TANTALUM
CAPACITORS TO MIL-C-3965C

CL5! polarized plain-foil

CL52 non-polarized plain-foil
CL53 polarized etched-foil
CL54 non-polarized etched-foil

Circle 336 on readers
service card

10

85 C TUBULAR
TANTALEX® CAPACITORS

— )

Type 110D polarized plain-foil

Type 111D non-polarized plain-foil
Type 112D polarized etched-foil
Type 113D non-polarized etched-foil

ASK FOR BULLETIN 3601C

Circle 333 on readers
service card

TUBULAR TANTALUM
CAPACITORS TO MIL-C-3965C

R —

CL20, CL21 125 C polarized etched-foil
CL22, CL23 125 C non-polarized etched-foil
CL24, CL25 85 C polarized etched-foil
CL26, CL27 85 C non-polarized etched-foil
CL30, CL31 125 C polarized plain-foil
CL32, CL33 125 C non-polarized plain-foil
CL34, CL35 85 C polarized plain-foil

CL36, CL37 85 C non-polarized plain-foil

ircle on readers
service card

For comprehensive engineering bulle-
tins on the capacitor types in which
you are interested, write to:
Technical Literature Service
Sprague Electric Company
35 Marshall Street
North Adams, Mass. 01248

48C-5161 R}

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and * (D" are registered tiademarhs of the Sprague Electric Co.

People

Donald, the new president of a
small Burlington, Mass., company,
Film Microelectronics Inc., the
number of companies with an in-
house 1c capability will soon rise
sharply. Film
Microelectron-
ics is counting
on this trend;
it specializes in
selling or leas-
ing do-it-your-
self hybrid 1c
production fa-
cilities.

“The threat to equipment makers
without an in-house capability is
that they will be contributing less
and less to their own equipment as
time goes on,” says MacDonald, a
41-year-old engineer.

Subtractive process. The do-it-
yourself approach employs printed-
circuit board techniques and etch-
ing to produce a passive network
of resistors and conductors. It is
a subtractive process. Starting with
a resistor-conductor board that has
already been coated with layers of
metallic material, the circuit maker
selectively etches to remove the un-
wanted portions, leaving the -de-
sired pattern of resistors, capaci-
tors and interconnections.

“If a device maker needs 20,000
circuits a year, or fewer, he should
be using hybrids,” MacDonald
claims. “Development costs vary
from $100 to $10,000 for a hybrid
circuit, but it costs at least $30,000
to develop a monolithic 1¢.”

He sees an increasing market in
commercial applications, including
television and hearing aids. The
company recently bid on a new de-
vice proposed for installation on
the wheels of automobiles to sense
motion and trigger antiskid equip-
ment.

MacDonald got where he is be-
cause the company did not grow
faster. Film Microelectronics was
founded in 1964 as Mallory-Xerox
Corp., a joint venture of P.R. Mal-
lory & Co. and the Xerox Corp.
Xerox quickly bought out Mallory’s
interest and operated the company
as Electronic Films Inc. until De-
cember 1966, when it offered to sell
the business to MacDonald, then
chief engineer.

W. J. MacDonald
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Continuous cone electrode geometry: designed into
all these tetrodes only by Machlett

The result: uniform internal
r.f. energy distribution and
high performance stability.

Write for complete details:

a The Machlett Laboratories, Inc.,
s Springdale (Stamford), Conn. 06879.
ML-8170/ ML-8171/ ML-8281/ Engineers’ resumes invited

4CX5000A 4CX10000D 4CX15000A

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

Electronics | March 6, 1967
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" PATENT NO. 3117260: THE DIFFUSION ISOLATION TECHNIQUE
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THE HULL STORY...

ENCAPSULATION
BY TRANSFER MOLDING

For components
like these...

why do the world’s
leading manufacturers*
depend on Hull
packaged systems ?

Here’s why:
RECOMMENDATIONS BASED UPON
OVER 500 INSTALLATIONS —Since
1956, Hull has accumulated a wealth
of encapsulation know-how to guide
selection of the right production
equipment.

UNDIVIDED SYSTEM RESPONSIBILITY
—The Hull “‘package’” includes
press, molds, loading frames, and
auxiliary handling equipment ., .
assuring smooth, economical flow of
production parts.

INTO PRODUCTION, FASTER, SURER
—Hull can help steer system design
for optimum encapsulation while
product is at “*bread-board”’ stage. ..
minimizing lost motion and delays.

LOW-COST, QUALITY PRODUCT AS-
SURED—Hull encapsulation systems
offer a proven method for rapid, pre-
cise, and economical packaging of
electronic components and circuits,
large or small.

FOR MORE OF THE HULL STORY on
encapsulation by transfer molding,
write for a copy of Bulletin P963.
HULL CORPORATION, 7032 Davis-
ville Road, Hatboro, Pa. 19040.
Telepnone: (215) 675-5000. Export:
1505 Race St., Phila., Pa. 19102.

*Texas Instruments, General Electric, IBM,
Motorola, Philips. Fairchild Semiconductor,
Siemens & Halske—to name a few,

Visit us at I.E.E.E. Show, Booths 1H02-1H04.

14 Circle 14 on reader service card

Meetings

Symposium on the Effects of Radiation
in Semiconductor Components, Faculte
de Sciences of the University of
Toulouse; Toulouse, France,

March 7-10.

International Symposium on Residual
Gases in Electron Tubes and Sorption-
Desorption Phenomena in High
Vacuum, Italian Society of Physics;
Rome, March 14-17.

National Convention, Air Force
Association; Hilton and St. Francis
Hotels, San Francisco, March 14-17.

Temperature Measurements Society
Conference and Exhibit, Temperature
Measurements Society; Hawthorne
Memorial Center, Los Angeles,
March 14-15.

International Convention, |IEEE; New
York Hilton Hotel and Coliseum,
March 20-24.

Symposium on Modern Optics,
Polytechnic institute of Brooklyn;
Waldorf-Astoria Hotel, New

York, March 22-24.*

Lectures on Glass in Electronics, New
York State Science of Technology
Foundation; Polytechnic Institute, Troy,
New York, March 28-29.

Photovoltaic Specialists Conference,
IEEE; Sheraton Cape Colony Inn, Cocoa
Beach, Fla., March 28-30.

Advancing Technology & Purchasing
Management Workshop, Institute of
Science & Technology; University of
Michigan, Ann Arbor, Mich.,

March 29-30.

Structures, Structural Dynamics &
Materials Meetings, American Institute
of Aeronautics and Astronautics; Palm
Springs, Calif., March 29-31.

Symposium on Microwave Power,
International Microwave Power Institute;
Stanford University, Stanford, Calif.,
March 29-31.

Conference on the Transport Properties
of Semiconductors, Solid State Physics
Committee of Institute of Physics;
Canterbury, Kent, England,

March 30-31.

Rubber & Plastics Industries Technical
Conference, IEEE; Sheraton-Mayflower
Hotel, Akron, Ohio, April 3-4.

Call for papers

Union Radio Scientific Internati
Meeting, IEEE; Ottawa, Canada, |
22-25. March 15 is deadline for :
mission of abstracts to George .
clair, department of electrical

gineering, University of Toronto,
ronto 5, Canada.

Electrochemical Society, Lumi
cence Session; Dallas, Texas, May
12. March 31 is deadline for subr
sion of abstracts to Paul Goldb
General Telephone & Electronics L
oratories Inc., 208-20 Willets P
Blvd., Bayside, N.Y. 11361.

Symposium on Adaptive Proces:
IEEE; Chicago, Oct. 23-25. Apri
is deadline for submission of abstr:
to Lloyd Benningfield, Sixth Sy
posium on Adaptive Processes, U
versity of Missouri-Columbia, Colu
bia, Mo.

Symposium on  Microelectron
IEEE; the Colony Motor Hotel,
Louis, Mo., June 19-21. April 1
deadline for submission of papers
Dr. Remo Pellin, Inorganic Chemic
Division, the Monsanto Co., ¢
North Lindberg Blvd., St. Louis, |
63166.

Computer Conference, IEEE; C
cago, Sept. 6-8. April 10 is deadl
for submission of abstracts to S
Yau, Department of Electrical En
neering, Technological  Institu
Northwestern University, Evanstc
I, 60201.

Winter Meeting, American Society
Mechanical Engineers; Penn-Sherat
Hotel, Pittsburgh, Pa., Nov. 12-
April 15 is deadline for submissi
of abstracts to T.V. Sheehan, prog:
representative, Brookhaven Natior
Laboratory, 81 Cornell Ave., Uptc
N.Y. 11973.

Fall Joint Computer Conferen:
American Federation of Informati
Processing Societies; Convention Ce
ter, Annaheim, Calif., Nov. 14-1
April 17 is deadline for submission
papers to Mr. Larson, 1967 Fall Joi
Computer Conference, P.O. Box 4t
Costa Mesa, Calif. 92627.

Conference on High-Frequency Ge
eration and Amplification, Cornell Us
versity, Aug. 29-31. May 1 is dea
line for submission of abstracts
Conference Committee, School
Electrical Engineering, Comell Ur
versity, Ithaca, N.Y.

* Meeting preview on page 16

Electronics | March 6, 1'-



hie2

A periodical periodical designed,
quite frankly, to further the sales of
Microdot Inc. connectors and

cables. Published entirely in the
interest of profit.

THE BROOKLYN
BRIDGE!

Every March, rumblings

of wanderlust begin to stir
within the breast of every true
electronic engineer. It is time for the
|IEEE convention. It is time once more
to bend one's lance against the Visi-
goths of New York: waiters, cab drivers,
mods on Bleeker Street, the maitre d' at
21, bilious brokers of theater tickets,
the subway and just plain people who
use words like “chic,” “fabulous” and
“devastating.”

EVERYBODY WINS

In honor of all those beautiful people,
simple of soul, broad of brow, and
intrepid of heart, who stem from the
provinces, Microdot is offering a genu-
ine, invalid DEED OF TRUST TO THE
BROOKLYN BRIDGE printed on equally
invalid parchment. Or, if you prefer,
Microdot will send you a handsome,
invaluable booklet entitlied NEW YORK
DIETARY LAWS or How to Eat Dinner at
the King Henry 1V Without Floating a
Loan from Chase Manhattan. Nothing
to do.

You only get one of these, so choose
carefully. There is a way you can get
both. Patient reading will tell you how.

THE BEST CONNECTIONS
IN NEW YORK! (PL. 5-5800)

Microdot makes connectors, as a mat-
ter of fact, the best microminiature
coax connectors in the industry.
Whether you're talking about the some
6000 standard off-the-shelf items or the
high density, multi-pin MARC 53,
Microdot has some rather surprising
answers to connector problems. Of
course, some of you will not have the
advantage of exposing yourselves to the
invectives of the hotel clerk in the St.
Moritz for the IEEE show. Don't be sad.

RQ@//}/ \4

This is what you would have seen.
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LEPRA/CON is Microdot's newest
ultraminiature series of coax connec-
tors. The screw-on has an OD of only ¥
inch with a mated length of only one
inch. Packaging can be reduced by as
much as 50%. New versions of the
LEPRA/CON include the slip-on, multi-
pin and rack and panel based on the
TWIST/CON concept. See below.

TWIST/CON is a concept as much as
a product...the most economical
microminiature pin and socket in the
history of electronics. TWIST/CON per-
mits high density packaging of contacts
on .050” centers, up to 420 contacts
per square inch.

There are also the Microcrimp,
Golden Crimp, Mini-Noise coaxial cable
and those 6000 standards we were
talking about.

Microdot Inc., 220 Pasadena Avenue, South Pasadena, California 91030

Dear Mr. Microdot:

[]Please send me my personal Deed of
Trust to the Brooklyn Bridge. | can under-
stand people leaving Brooklyn to come
to New York. But going to Brooklyn?

[J Although | am a personal friend of David
Rockefeller and could get a Chase Man-
hattan loan easily, | still want my free
copy of the New York Dietary Laws.

NOTE: Only one of the above is available

per person unless you visit the Microdot

Pasha's suite at the St. Moritz in New York.

Both will be sent only to those people who

state in 25 words or less (1) why they are a

hardship case and (2) why Microdot makes

the best connectors in the world.

[J Send me information on all those things
like MARC 53 and TWIST/CON, etc. | am
going to New York, but | have better
things to do.

MARC 53 is the world's smallest,
high-performance circular connector
with as many as 61 crimp contacts in
a tiny %, inch receptacle shell. “Posi-
tock” push-pull coupling mates easily
with no danger of damage and elimi-
nates accidental disconnect. “‘Posiseal”
guarantees an interfacial seal. The new
rear-insertable version of the MARC 53
is a revolution—field assembly without
special insertion or extraction tools. We
will have a sound color film at the St.
Moritz during IEEE which explains all
about the MARC 53.

SEE US AT THE ST. MORITZ!

Microdot will not have a booth at the
IEEE show. Instead it has set up a
Bessarabian Harem at the St. Moritz,
one of the finest combined inns and
watering holes in the world. Here, any
of you making the trek to Gotham can
get all the hot Microdot news first hand.
And while you are there you can pick
up (frge!!!!) at the St. Moritz BOTH
your Brooklyn Bridge Deed and your
copy of the New York Dietary Laws. By
the way, we did say it was a watering
hole.

MICRODOT
INC.

Name

Title

Firm

Address

City

State Zip

MARC 63, Posilock, Posiseal, TWIST/CON, LEPRA/CON, Micro-
crimp, Golden Crimp and Mini:-Noise are registered trademarks
of Microdot Inc.
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INTRODUCING LEPT CONNECTORS

Swiss-made LEMO connectors are precision machined like fine
watches. A complete line offers you total connector capabilities
[J in sizes from Y4 to 1% inches in diameter [] for critical
applications requiring contacts up to 104 pins [] with multi-coaxial
and power pin combinations [] to function under severe
environmental conditions. The patented LEMO snap-latch, self-
locking device—with its positive locking and easy disconnect
features—is what you've been looking for. The clean functional
design and competitive pricing will please you. If you use
cylindrical connectors you will want engineering facts on LEMO

. now available in the United States exclusively from Frazar &
Hansen. For information, write or call for Data File H317.

“L LErMOD .

O!VISION OF

150 Cahformia St., San Franeisco. Calif. 94111 « (415) 981.5262
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Meeting preview

Optics topics

An optical recorder that may com-
pete with magnetic tape in certain
applications, real-time holographic
techniques, and a single-frequency
argon laser are among the advances
to be discussed at the three-day
Symposium on Modern Optics to
be held at the Waldorf-Astoria Ho-
tel in New York City beginning
March 22. The session is sponsored
by Brooklyn Polytechnic Institute,
the 1EEE and the military.

The recorder is a multichannel
electro-optical device for pulsed
signals being developed by Colum-
bia University’s electronic research
laboratory for the Defense Depart-
ment. Far smaller than conventional
signal-processing equipment, the
recorder is designed to save hours
of computing time by processing
signals optically. The recorder—
currently working with 24 channels
—is the first to convert multichan-
nel parallel electric signals into
optical signals that can be recorded
on film. Moses Arm, the Columbia
lab’s supervisor, says that this re-
cording technique will be used in
telemetry, communications, and
medical electronics systems. The
recorder will be installed in exist-
ing radar systems in early 1969.

Real-time 3-D. Techniques for
producing both magnified and real-
time holograms that can be viewed
continuously without requiring the
development of a photographic
plate will also be discussed. The-
oretically, the combination of the
magnification and holographic tech-
niques will produce a “holoscope”
—a real-time hologram that mag-
nifies the subject. Such a system
would permit the viewing of an en-
tire volume of material rather than
just the single plane upon which
the conventional microscope can
focus.

Among the laser work to be dis-
cussed will be an argon laser de-
veloped for nasa by Donald Caddes
of Sylvania Electronic Systems.
Mecuntain View, Calif. It’s slated
for installation in an optical radar
system for tracking launch vehicles.
The laser employs supermode con-
trol to convert output to a single
frequency; it radiates in the blue-
green portion of the spectrum.
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take the COOL slot supplies

No need to put ‘em on ice ¢ no need for added heat sinks

All Silicon e Fully Serviceable  No Encapsulated Components

HP’s new SLOT Series of DC Regulated Power Supplies have a constant voltage
output, screwdriver adjustable #10%. Using four nuts imbedded in end plate,
modules can be mounted inside instrument or on standard 19" rack panels
available from hp. Barrier strip has terminals for AC input, DC output, and
remote sensing.

Design insures operation to 50°C without derating or added heat sinks.
Internal construction employs no cables, hand-soldered connections, or com.
ponent encapsulation — units are fully serviceable. Stock models, available on
a short-delivery basis, are listed below. The area below each curve at the
right indicates limits of ratings available on special order.

STOCK MODELS ______ DIMENSIONS.
T output Package pﬁodel ‘L'Pm- Module | Mounting l;ngth
| Voltage Current } Size  [Number Qty. 1-9 Size | Surface
(6V+10% | 03A | 5 [60065A |$100. 335" x 418" _4yg"_‘F
2V = 10% }_(_)-IA + 3 0123A | 79. 3%” x 4vs” | 6" |
12V+10% | 0-22A[ 5 0125A | 100. 3%" x 5v8” 6" |
E«wx 10% | 01A | 4 60244A | 88. 3% x 5% | 7% |
p8V * 10% i 0-15A | 5 0285A | 100. )7 B

Load Regulation, 0.05%; Line Regulation, 0.05%; Ripple, less than 0.006% or 1 MV
RMS, whichever is greater ¢ Transient Recovery Time, less than 25 u sec to within
10 MV e Short-Circuit-Proof, Current-Limited Output ¢ No Overshoot on Turn-On,
Turn-Off, or AC Power Removal ¢ Operating Temperature, 0°C to 50°C; Storage
— 40°C to +85°C

100 Locust Ave., Berkeley Heights, New Jersey 07922 e

Electronics | March 6, 1967

T 17T TTT Y Y
;_'—:—-SIZE—G—VT =
j’ s12es | 1| |

~+3ize 4 N
| +s12€3 #

1+
- = BEy

W Do o
I

. OUTPUT CURRENT RATING
T L)

bbb o
ho &

04 —

8

s - - —

-3
®

T TT 111 =51 11

dasle] e .
! 2 3 456 BII2 20 30 40506080100 200 300
QUTPUT VOLTAGE RATING vOLTS —

Contact your nearest Hewlett-Packard Sales Office
for full specifications.

HEWLETT

PACKARD @ HARRISON
DIVISION

Telephone 201-464-1234 TWX 710-984-7972
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YOUR

GREATEST
GCHOICE

| ELECTROMECHANICAL DUAL-FUNCTION TIMER

HG100

The Man from E.A.G.L.E.* presents two samples that show the range in his
bag of timing tricks. The CA100 solid state timer provides split-second con-
trol of continuous, high-speed, “on-off” cycles from 3 to 2000 times a min-
ute. Housed in Eagle’s famous Cycl-Flex case, the CA100 can be plugged in
and taken out in seconds. Solid state circuitry eliminates moving parts,
makes this timer great for dusty, dirty locations. At the other extreme the
HG100 electromechanical dual-function timer does the job of two ordinary
timers. With a single, easily-set dial it provides adjustable “on” and “off’
time periods for cycles ranging from 30 seconds to 60 hours. It gives you
unmatched ease of adjustment without setting cams or changing gears.
For detailed descriptions of one or both of these timers, get our CA Series
Bulletin 322 and our HG Series Bulletin 320. Write Eagle Signal Division,
E. W. Bliss Company, 736 Federal Street, Davenport, lowa 52808; or call

(379) 324-1361.
LI (¢ [EAGLE SIGNAL

A DIVISION OF THE E. W. BLISS COMPANY

*E.A.G.L.E~Engineering Assistance Given Locally —Effectively.

Visit With the Man From E.A.G.L.E. at March IEEE Show, Booth 4G36-4G38
For information on CA100 Timer ctifcle reader service number 18.
For information on HG100 Timer circle reader service number 19.




INSTANT EAGLE RELAYS

Test Them Immediately...
Get Production Quantities inTwo Weeks!

That’s right . . . Eagle challenges you to compare them with any
relay on the market. NOW you can get immediate delivery on these
general-purpose or medium-power relays. Test results prove they're
the finest of their kind in the world. Eliminate your relay delivery
problems. Call your “Man from E.A.G.L.E.”. . . listed at the right.
You’ll find he has full details and specifications on Eagle relays.

ITES] (v EAGLE SIGNAL

ADIVISION OF THE E.W. BLISS COMPANY

736 Federal Street, Davenport, Iowa
Visit With the Man From E.A.G.L.E. at March IEEE Show, Booth 4G36-4G38

YOUR ““MAN FROM E.A.G.L.E."

Distributors

Burlingame, California
415-697-6244
Glendale, California
213-245-1172
Englewood, Colorado
303.781-0912
Hamden, Connecticut
203-288-9276
Orlando, Florida
305-855-3964
Baltimore, Maryland
301-484-5400
Newton Highlands, Massachusetts
617-969-7140
Minneapolis, Minnesota
612-922-7011
Clifton, New Jersey
201-471-6090
Haddonfield, New Jersey
609-429-1526
Albuquerque, New Mexico
505.265-1020
Albany, New York
518-436-8536
Depew, New York
716-684.5731
Endwell, New York
607-723-8743
Fairborn, Ohio
513-878-2631
Fairview Park, Ohio
216-333-4120
Dallas, Texas
214-363-1526
Houston, Texas
713-649-5756
Seattle, Washington
206-725-7800

Representatives

Scottsdale, Arizona
602-947-4336
Pasadena, California
213-681-4421
Jacksonvitle, Florida
305-388-7656
Orlando, Florida
305.422-4295
Roswell, Georgia
404-993-6498
Chicago, lllinois
312.775-5300
Chicago lllinois
312.784-7314
Baltimore, Maryland
301-276-1505
Norwood, Massachusetts
617-769-3600
Minneapolis, Minnesota
612-922-0243
St. Louis, Missouri
314-428-5313
Hackensack, New Jersey
201-342-2602
Latham, New York
518-785-5032
Rochester, New York
716-436-4410
Skaneateles, New York
315-685-6172
Fairfield, Ohio
216-333-4120
Havertown, Pennsylvania
215-528-6640
Dallas, Texas
214.748-7788
Houston, Texas
713-224.9715
Bellevue, Washington
206-454-5200
Charleston, West Virginia
304-342-2211
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%”\ LOOK TO THE Lz
/ IN INTEGRATED CIRCUITS
® o
Five new complex-function ICs . . .

Cut costs, simplify designs and improve reliability . . . use these
new Texas Instruments Series 74 TTL integrated circuits in your
digital electronic systems.

Cut costs two ways. First, you pay less per circuit function
than when buying conventional ICs. Second, you save on con-
nectors, circuit boards, inventory, and assembly costs . . . since
fewer packages and less area is required. Net result . . . you
can often realize over-all savings in excess of 50 percent!

You simplify designs because Tl has already done a lot of
the work for you. These devices, which are fully compatible with

SN7482N DUAL ADDER

o Cost savings of 26% over two single
IC adders.

® 15 nsec seriaj carry through
both additions.

® Provides the 3, of A, and B,, and
the =, of A, and B,, including
appropriate carry manipulations.

Circle 497 on Reader Service card for data sheet.

SN7493N FOUR BIT BINARY COUNTER

® Saves 16% over four separate IC flip-flops.
o Operates at 15 MHz.
o Ripple through operation provides
frequency division by sixteen,
eight, four, or two.
o Simultaneous independent operation
of divide-by-eight and
divide-by-two sections.

Circle 500 on Reader Service card for data sheet.
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SN7483N QUAD ADDER

o Saves 419% over four single IC adders.
o 30 nsec serial carry through four
additions
® Provides the X, of A, and B,, the
3, of A, and B,, the =, of A, and
B,, and the =, of A, and B,, including
appropriate carry manipulations
Circle 498 on Reader Service card for data sheet.

SN7441N BCD-TO-DECIMAL
DECODER/DRIVER

® Saves 239% over separate IC decoding
circuits and driver transistors.
® High-voltage output (65 volt guarantee)
transistors directly drive
gas-filled readout tubes.
o BCD inputs provided for use with
SN7490N decade counter.
Circle 501 on Reader Service card for data sheet.

Find out how TTL complex-function

SN7432N  DIVIDE-BY-12 COUNTER_

e Saves 19% over four separate
IC flip-flops and gating.

o Operates at 15 MHz.

o Frequency divides by twelve, six,
three, or two.

© Simultaneous independent operation of
divide-by-six and divide-by-two sections.

Circle 499 on Reader Service card for data sheet.

MOLDED PLUG-IN PACKAGES

All Series 74 TTL integrated circuits— including
these five new complex functions — are
available in TI's popular molded plug-in
package. A new 16-pin configuration (right) is
orovided for circuits requiring more than

14 pins. Both packages have pins located

on standard 100-mil centers. These packages
provide highest reliability and greatest ease

of handling at lowest possible cost.

integrated circuits from Texas Instruments

can fit into your programs. Ask your
local Tl Sales Engineer, or write us at
P.O. Box 5012, Dallas, Texas 75222

Electronics | March 6, 1967




here's how they can work for you!

all other Series 74 integrated circuits, will enable you to develop
new systems faster, at reduced expense.

You also improve system reliability — because the increased
circuit complexity per package means fewer soldered joints and
plug-in connectors.

How can these new Tl complex-function ICs work for you? For
illustration, we have designed the frequency-measuring subsys-
tem shown below, and compared it with a similar subsystem
using conventional ICs. The savings realized here will give some
idea of what you may expect.

PROBLEM:
To measure unknown frequency by comparing with known reference frequency and displaying difference frequency.
SOLUTION:
(A) count both frequencies (B) subtract the two frequencies (C) decode and display the difference
= A\ NS A\
—

)
L P

/ \ A N

SN7441

I
SN7493N SN7493N § | DECODER/
FOUR BIT FOUR BIT DRIVER
BINARY BINARY 1 |
COUNTER COUNTER l
NKNOWN
u 1 SN7483N SN7483N BINARY Dg%ggz/

QUAD
ADDER

o LT ey

7/ N/ N

QUAD TO BCD DRIVER
ADDER CONVERSION

s3gnl 1noaviy

SN7493N
FOUR BIT
BINARY
COUNTER

FOUR BIT
BINARY

SN7441
DECODER/
DRIVER

I
sn7aaan | |
l
|

COUNTER

L Nl

REFERENCE

With new TI complex-function integrated circuits:

YOU SAVE... | YOU SAVE... | YOU SAVE...

169% in IC costs | 199, in IC costs | 239%, in IC and transistor costs
75% in number of packages | 87% in number of packages | 939, in number of packages
168 soldered connections | 178 soldered connections | 196 soldered connections

I HERE'S HOW. ..

With new Ti complex-function integrated circuits, you require:
Four SN7493N four bit | Two SN7483N quad adders | Three SN7441N BCD-to-decimal
binary counters | connected to subtract I decoder drivers
56 pins are to be soldered | 32 pins to be soldered p 48 pins to be soldered
With conventional integrated circuits you would require:

16 single flip-flops d | 12 quad two-input gates | Three dual four-input gates
224 pins to be soldered | 22/ triple’three~input gates I Six triple three-input gates

i 210 pins to be soldered 114 quad two-input gates

| : 30 driver transistors

244 pins to be soidered

TEXAS INSTRUMENTS
INCORPORATED
Electronics | March 6, 1967 21



From RGA
“overlay...

# first high- reliabili
RF-power transisto

available

off-the-shelf

RATINGS FOR RF SERVICE

40305 40306 40307 Units
Veeo (max) 65 65 65 Volts
Vcev (max) 65 65 65 Volts
Vceo (max) 40 40 40 Volts
Ic (max) 1.0 1.5 3.0 Amperes
Pour (min) 25W @ 7.5W @ 13.5W @

175 MHz 100 MHz 175 MHz

RCA, originator of the revolutionary “overlay” tech-
nique, introduces another new concept in rf-power
transistors . . . high-reliability units available off-the-
shelf. Designed primarily for critical aerospace and
military high-frequency applications, RCA 40305,
40306, and 40307 transistors go beyond the high
standard of reliability established by RCA “overlay”
to assure a new level of confidence ... confidence for
those designs where device failure cannot be tolerated.

Available now, these three “overlay” transistors
drastically reduce the time and effort normally de-
manded by hi-rel specs...response time is kept to
minimum with no delivery problems. And because
they are part of a formal RCA high-reliability pro-
gram, the high cost of “customizing” is eliminated.

Electrically similar to RCA types 2N3553, 2N3375,
and 2N3632, these hi-rel devices are designed to

meet MIL-5-19500. (Hi-rel selections of “overlay”
types 2N3733, 2N4012, and 2N4440 are also avail-
able.) Each transistor is subjected to strictly con-
trolled pre-conditioning tests including:

e Fine Leak, 1 x 10-® cc/sec/max.

e Gross Leak, 70 psig, 16 hours min.

e Acceleration Test (2006 of MIL-STD-750,
10,000 G, Y, axis)

e Temperature Cycling (MIL-STD-202)

e Power Age (168 hours)

o X-ray Inspection, RCA Spec 1750326

For more information on RCA’s “overlay” high-relia-
bility capability, consult your RCA Representative.
For technical data on 40305, 40306, and 40307,
write: RCA Commercial Engineering, Section IN3-1,
Harrison, N.J. 07029.

ALSO AVAILABLE FROM YOUR RCA DISTRIBUTOR

RCA Electronic Components and Devices

The Most Trusted Name in Electronics
Circle 22 on reader service card
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Editorial

Credibility gap in hiring

There are more job openings for electronics engi-
neers than there are engineers available and seek-
ing to fill them. That’s the conclusion of Elec-
tronics” annual survey of employment which be-
gins on page 211. To hear the recruiters tell it,
a good engineer with the right specialization can
pick a top notch spot anywhere in the country.

But the survey produced one alarming note:
fewer and fewer engineers believe what com-
panies tell them about their jobs and their fu-
tures. In spite of—or maybe because of—the
tantalizing descriptions in advertisements that
would have applicants believe that the job is
the way to wealth, power, prestige, and paradise,
a credibility gap has opened. One executive of
a personnel agency reported that some of his
engineer applicants were insisting that com-
panies guarantee the jobs will still exist in a year.

The disenchantment with what recruiters
promise is part of a bigger picture of business’s
sagging reputation. Not too long ago, a study at
Harvard University concluded that the brightest
undergraduates don’t want to work in private
industry. The students associate industry with
some distinctly distasteful characteristics, mainly
exaggerated advertising whose claims are over-
stated or overdramatized, products that are de-
livered new but in unworkable condition, and
unfilled promises of services. So, instead, they
seek jobs at nonprofit foundations or in govern-
ment agencies. An 1BM executive complains that
his company can’t hire the crecam of a college
graduating class because the top students prefer
nonindustrial work.

Fear of being drafted has caused some young
engineers to go to work in industry when they
preferred other work, but clearly their motivation
is the poorest possible.

Unhappily, a lot of companies have earned this
distrust. They have hired willy-nilly for a short-
term project, completed the work, and promptly
laid off the engineers. Then they’ve gone out and
hired a batch of new technical men for a new
project. Or a few companies have stockpiled en-
gineers on the chance that they would receive a
big contract. When the project went to another

Electronics | March 6, 1967

company, they promptly dumped the engineers
they had so recently hired. Practically none of
these defense-business-oriented companies were
interested in cultivating long-time engineering
employees, training engineers to keep pace with
technology, or planning growth to build a solid
enterprise.

Too often, a company has jumped on a techni-
cal fad, hired a lot of engineers to pursue it, then
discovered the company had no management or
marketing ability in this area so the executives
closed down the entire new operation, throwing
the engineers onto the street without warning.

At too many companies engineers have become
expendable, like paper clips, staples, and type-
writer ribbons. Now management is beginning
to pay for this sloppy attitude and haphazard
hiring practice.

Not enough companies can boast, as Hewlett-
Packard Inc. did in an advertisement last month,
that it has never had a layoff. Steady employment
has not come easy to this progressive and profit-
able instrument company. It takes careful plan-
ning, painful patience, intimate knowledge of
technical trends, aggressive product planning,
and superb management. The company may have
missed participating in one or two technical
areas because its management couldn’t be sure
the developments wouldn’t be just passing fan-
cies, but it is represented in most of the impor-
tant product lines.

The credibility gap makes hiring more difficult,
but there is cven a more important aspect that
should concern the industry. If an engineer
doesn’t trust a company enough to go to work
for it, will he trust its products in a critical
application that could cost him his job? The
answer clearly is no.

Thus electronics companies have several
urgent reasons to improve their reputations—
and quickly. The best method is not with a
public relations campaign to improve the image,
a favorite ploy in the 60’s. What's needed are
realistic hiring practices, a business-like ap-
proach to planning the company’s future, a will-
ingness to train the company’s technical people
so they can keep pace with technological ad-
vances, and a determination to tell the truth
about job prospects, product performance, and
the company’s future.

Some electronics companies have already
reached the point where they cannot hire good
engineers because their reputations are so bad
and they have trouble selling their products. Un-
checked, the credibility gap can sink a company.
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They've just been approved as Automatic
Direction Finding antennas on the new
supersonic jets where high skin tempera-
tures demand an antenna with a high Curie
point coupled with low loss characteristics
at high frequencies.

They are used on submarines where low
frequency signals demand high-perme-
ability, low loss, and the ability to operate
over a wide range of temperatures.

Both these ultra-sophisticated antennas
are made from the same Indiana General

ferrite material. Our Ferramic® O-5.

This versatile material is the preferred
antenna material in practically every type
of application. It exhibits high permeability,
a high Curie point, low loss and maintains
these characteristics over a frequency
range up to 400 KHz. it can be fabricated
in practically any antenna configuration
from the smallest rods to plates a foot or
more in length. This is one more example
of the newest uses of ferrites in an ever-
widening range of industries.

Our engineering department is perhaps
the most knowledgeable in the industry in
the application of ferrite materials to an-
tenna designs. Their experience is avail-
able to you. So is literature on our O-5
ferrite and a complete set of ferrite infor-
mation sheets. Just write Mr. K. S. Talbot,
Manager of Sales, Indiana General Corpo-
ration, Electronics Division/Ferrites,
Keasbey, N.J.

INDIANA GENERALE=23

Our new ferrite antennas can follow
faint radio signals just ahout anywhere.

©1967, Indiana General Corporation




Litton plans
two computers
with MOS arrays

Scr’s power rises
but prices hold

Patent reform hits
a shag in court

Electronics Newsletter

March 6, 1967

Litton Industries is designing two experimental computers based on
large-scale arrays of metal oxide semiconductor integrated circuits. Both
are in the early stages of development; the more advanced design has
recently received financial support from the Air Force.

One machine is essentially a complex of digital differential analyzers
that can perform such limited tasks as solving for trigonometric functions.
Designed for aircraft navigation, it could be applied to automatic tool
control. The other machine, planned as either a backup or replacement
for the differential-analyzer unit, uses MOS arrays to perform logic and
memory functions. Its design, more advanced and more along the lines
of a general-purpose computer, could be expanded to handle target
recognition or fire control.

Both designs depend heavily on the development of highly reliable,
easily reproducible MOS arrays. Litton has asked Philco-Ford and Gen-
eral Instrument to prepare experimental circuits.

The two circuit makers are acting as consultants to Litton. Both
received specifications for the production of a limited quantity of test
arrays designed to be quickly tested with a single probe. Litton’s plan
is to determine quickly the expected yield (the number of usable functions
on an array) that will result from the still-infant MOS technology.

For the more advanced machine, called a block-oriented computer,
Litton engineers haven't decided whether to use single or two-layer
metalization to interconnect the circuits within the wafers.

The major reason for turning to the MOS arrays is reduction in cost,
size, and power needs. It’s estimated that the price of a production-model
MOS computer would be about a tenth the cost of a computer using
bipolar devices; the size would be reduced by a factor of 5 to 10 and the
power needs would be cut by a factor of from 100 to 1,000.

The power-handling capability of low-cost silicon controlled rectifiers
is continuing to rise, making them more attractive for use in consumer
appliance. Motorola Semiconductor Products has just introduced an
8-ampere, 600-volt scr—one of a series of four plastic-encapsulated types.
The scr’s, 2N4441 through 2N4444, are rated at 8 amperes root-mean-
square forward current and have blocking voltages ranging from 50 to
600 volts. Typical gate current is 10 milliamps. In quantities over 100,
they cost from 80 cents to $3. General Electric’'s C106 series of plastic-
encapsulated scr’s cost about the same. However, the highest power unit
in GE’s line, which has probably had the giant share of the consumer scr
market, is rated at 2 amperes, 300 volts.

Just as the Administration’s patent reform bill was being sent to Congress
late last month, a Federal court handed down a ruling that threatens to
stir up a new controversy over patent jurisdiction.

The bill, containing sweeping proposals to end the long and costly
court battles, calls for ultimate jurisdiction by a regional court. But the
U.S. Court of Claims, ruling in behalf of Technograph Printed Elec-
tronics, said a patent judged invalid in one court case can be brought
up in another case.

Technograph, whose main business is to exploit its patents and licenses,

<—Circle 24 on reader service card 25



Peak laser pulses
top billion watts

FAA will test
‘“inexpensive"
anticollision unit

Production woes
beset Philco-Ford

Transit bids

Electronics Newsletter

had lost its battle for back royalties on printed circuits from Bendix
[Electronics, Nov. 2, 1964, p. 23]. Now the firm has been given the green
light to sue the Government, as purchaser of circuits, and others over the
same patents as in the Bendix case. Outlook: the controversy is likely to
embroil the Supreme Court as well as Congress.

Peak powers greater than a billion watts have been achieved with an
experimental two-stage Raman-effect laser that uses reverse pumping.
The work, done at Gaithersburg, Md., by the International Business Ma-
chines’ Federal Systems division, has produced pulses as short as %
nanosecond. Although the in-house effort is a long way from application,
IBM believes an optical system based on the development could enable
precise tracking of orbiting spacecraft.

A new proximity-warning system, designed by the National Co. of Mel-
rose, Mass., will be flight-tested this spring by the Federal Aviation
Administration. The system is being considered for use by planes flying
the North Atlantic routes.

National’s design is hardly a full-fledged collision-avoidance system,
but it can wam a pilot if another aircraft comes within 60 nautical miles
in any horizontal direction and within 1,500 feet in either vertical direc-
tion. It'1l cost considerably less than the estimated $50,000 unit price of a
collision-avoidance system, which would use either cooperating ground
stations or highly accurate time-frequency techniques.

With an expected accuracy of within 1 mile, the National system is
adequate to maintain safe separation between planes flying over the
ocean. For the dense overland routes, better accuracy is needed.

Though it is not yet out of trouble with its integrated-circuit calcula-
tor (see story on p. 31), the Santa Clara, Calif., operation of the Philco-
Ford Corp.’s Microelectronics division has a new worry with one of
its major programs in bipolar integrated circuits. Because of production
difficulties, the plant has been temporarily suspended as a qualified
source on the National Security Agency’s classified R-13 program. Santa
Clara was making milliwatt resistor-transistor logic for the project. Ac-
cording to insiders, unless the suspension is lifted, the plant will have
to lay off a large percentage of its 1,200 employees. Although Philco-
Ford executives have admitted having a problem, they say no layoff
is now planned. Nearly 60% of Santa Clara’s output is in bipolar IC’s.

The troubles are in the deposition of aluminum metalization. If the
suspension on the Santa Clara plant continues, Philco-Ford will shift
all its bipolar production to a sister plant in Lansdale, Pa., which cur-
rently is also producing circuits for the security agency project. Ironically,
Philco had wanted to switch bipolar production there a year ago, but
the agency opposed the idea.

The Westinghouse Electric Co. was the apparent low bidder for the
train control and communications portion of the San Francisco area’s
rapid-transit system. The bid, for $26.2 million, must now be studied to
make sure it meets specifications. Official word is expected March 23.

Circle 27 on reader service card—>
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“We don’t disappear once we
sell you the process.”

If precious metal electroplating could be learned from a set of textbook
rules, half the need for service would vanish.

But since electroplating is a dynamic, living thing, a blend of skill and
science, optimum results depend on more than just a process.

That’s why Sel-Rex offers a “total approach”. One that guarantees con-
sistent reliability. Maximum production.

Such an approach starts out with the best process for your product. (Sel-
Rex probably has the best process for you because Sel-Rex has the greatest
number of precious metal electroplating processes.)

And if we don’t have a process that’s just right for you, we’ll develop one.

You'd expect that from the company that developed the first bright gold,
the first acid gold, and the first non-cyanide gold processes for industry.

Prototype Plating Service

Bring us your product, and we’ll con-
duct process studies for you aimed at sat-
isfying your specifications. (Last year we
were involved in evaluating over soo0
high-reliability electroplating applications.)

Whether you have an in-plant plating |
operation or a job shop, we’ll help you
select a process and we’ll run a sufficient
number of samples to prove out the process.

We'll recommend the proper type of
plating equipment, supply it if you need

Chg | provide information on plating procedure and process control,

| and offer technical information on the maintenance of the bath.

I . If you’ve re-designed a product and it’s not going through the
‘i ’ cycle properly, our prototype plating service will check it out for you.
Or if your product can’t be plated with standard equipment,

. we'll help design new equipment for you—just as we designed the
(r'm ‘special type of plating barrel that made transistor plating a
¢ routine operation.

) , )




Matter of fact, the Meaker Company
(a Sel-Rex subsidiary), is responsible for
many widely-accepted advances in rectifier A
and control circuitry, and in manual and "'\3
automatic equipment design. A number of
these are still exclusive with us.

Preventive Maintenance

Once you’re set up and running, we'll help you continue running prop-
erly—with preventive maintenance.

We'll backstop your control procedures in our analytical labs.

Every month we'll double-check samples from your plating baths with
- our direct emission spectrograph and our X-ray spectrograph. (In
-° about 2% minutes we obtain analyses of 22 elements in your

.- & - sample.) We also check for non-metallic constituents, efficiency

e < and other physical values.
I @ By L LS Within 48 hours of receipt of your sample, we’ll put our
24 > & .nalysis in the mail to you. If the sample reveals less than opti-
L | mum conditions, we'll offer recommendations for improving the

bath’s plating performance.

Research for your needs
While all this is going on, we’ll also serve you indirectly through con-
tinuing research; and we’ll make available to you the results of our
new knowledge.

Our research spans the full spectrum from extremely high purity gold
deposits to the relatively unexplored areas of low karat gold.

For example, we’ve developed several low karat gold alloy processes that
perform the same functions, at lower cost, in certain applications, as high-
karat deposits.

And though we’re best known for our work in gold, we’ve made and
continue to make significant contributions in rhodium, silver, platinum and

palladium plating. H B
The final step ¥/
One other thing. If you use precious metal, ‘

you are bound to generate scrap. When we handle |

. your scrap salvage, you can be sure of a complete
refinery service with full technical facilities.
Including, under one roof, a fire assay laboratory,
instrumentation laboratory, and laboratory facil- |
ities for wet chemical analysis and electrolytic

methods of analysis.
Fact is, when it comes to research and technical service, Sel-Rex

has more people involved than anyone else in the field.
Any questions?
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Sel'Rex specialist\s share
their knowledge with you.

If you run into a particularly unusual or difficult situation, you can turn to the staff at Sel-Rex’s
central headquarters—the greatest concentration of know-how in the precious metals plating field.

This staff represents a totality of diverse experience that ranges from the purely theoretical to
the highly practical.

They’ve provided answers to just about every question that’s ever been asked...so they
probably know the answer to most any question you might ask.

But quite often you need a plating specialist close at hand. Therefore, in order to make service
more convenient, we’ve divided the U. S. into major areas, and have placed a man in each of them,
close to your plant.

These specialists back up our field men, who are excellent technicians themselves and represent
our first line of service.

Which means that wherever you are, there’s someone within hailing distance who can supply
technical advice. Immediately.

If your product involves precious metal electroplating, find out what Sel-Rex service can mean
to you. Write to us about your specific requirements. We can be sei;'Rexo
of help. Address: Sel-Rex Corporation, Nutley, New Jersey 07110. v

SR.102 G/D PRINTED IN U.S.A.




We keep some powerful
experiments quiet.

Fuel cells don’t have to be noisy.

We developed one for the Army
that you can’t hear only 100 feet
away. This 300-watt cell should
produce 28 VDC for more than
1000 hours without special atten-
tion.

Yet, complete with cell stack,
blower, pump, starter and voltage
regulator, it weighs only 30 lbs.

Fuel cells are the lightest, most
effective, non-mechanical devices
yet discovered for generating
electric power.

We make them in all sizes.

But fuel cells are only one of
the activities that keep Union
Carbide up front, on the frontiers
of electronics. For instance,
among other things, we're lead-
ers in research, development and
production of single crystals and
crystal products; solid tantalum
and foil-film capacitors; laser
systems and accessories; solid
state devices.

These are among the reasons to
think of Union Carbide for help
before your projects get beyond
the talking stage.

Union Carbide

UNION Corporation, Elec-
tronics Division,
270 Park Avenue,

New York 10017.
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Magnetic Division Modules

BULLETIN MMT10  ° il s cvontuaron;,

; _( §)
&, 'ljlg EQUATION SOLUTION

appropriate semiconductor-transfer gain to solve the indi-
cated expression. Micro miniature, solid state microblock
design features high accuracy, extremely stable operation
through the application of micro magnetic stages in cas-
cade circuitry.

G/M COMPONENTS have proven to be
superior in function and reliability of operation in thou

sands of mili
including air

tary, space and commercial applications,
craft automatic flight control, guidance,

weapon systems, fire control, missile and space vehicle

flight and. st

abilization control, pressure volume-tem-

perature control of gases and liquids
~~~~~~ = They conform to MIl T 27 and MIL-E 5400 specifica

tions, and provide a ready solution to problems involv

ing solid sta

te —integrated or micro circuit — analog

computer design. Call or write for Builetins

Analog Computi

ACCURACY OF 1% OR BETTER!

These Analog Division Modules
employ a concept which elimi-
nates high gain operational am-
plifiers and logarithmic circuitry
used in electronic dividers. The
result is fewer components, ex-

cellent stability, micro-miniature ‘:,l ] of 0 to 100 cps minimum for a
size, lower cost. The combina- QE"S’}(')LUS%E o8] /14‘_ carrier excitation of 400 cycles.
tion of magnetic and semicon- . ?V\’ 71 Excellent zero point, amplitude
FEATURES : ductor circuitry results in analog (e contaoc soue. 2 !: 2 ta and phase'angle stability with re-
Mi iniat division accuracy of 1% or better. 533§ L7 2 4 s s SPECt to line voltage, frequency
Iguinlk: ureSize ) S 1’ ."E and temperature range.
B —_—
Completely Sl E— M Wide Frequency Response (over 100 cps)
Solid State ¢, 1T otolpaDC Full Scale Input
Low Power s olpa ull Scale inpu
Consumption 2, Drift: Less than 10 Nanoamps
Wide Numerator g FEATURES: referred to Input Terminal
and Denominator =% Input Resistance 1 Megohm
Ranges £ Complete Solid State Magnetic
2" Rugged, Unlimited Life
REQUEST ]

Eo=V sin‘?©

ACCURACY—2% fs

A micro magnetic multiplier and
squaring block assembled with

o . FEATURES:
| [, il*";v-w'oa Operates over Wide
Ve - ' g ’ — V=it Environmental
. I » Ranges
k | ‘Tg [ ,/V Unlimited Life, Low
vaw — I— & / =% Milliwatt Power Level
(B 31'@
=

I =" Wide Frequency Range
+ I

o e ww  Wide Dynamic
s 6 .ANGLEOODEGRELS‘ [ ) computing Range
INPUT VOLTS

REQUEST DESCRIPTIVE LITERATURE

NANO AMP LEVEL
Current Sensing
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