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Designing ruby lasers: page 90 ::9::19.1968
Transistors on paper substrates: page 100 A McGraw-Hill Publication

Inspecting IC’s visually: page 104
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Only .25" tall, UTC's new BIT-250 gives you the biggest
performance in miniature audio transformers.

The unique BIT-250 audio transformer |s
UTC's newest technological break.
through, Up to 80 miv pover hiandling
capability. Frequuncy respanze flat within
=2 dBfrom 200 Hz 16 250 KH2. Low 25"
profile. BIT.250 outperforms units many
timas it size!

The BIT-250 leads n packaging flax:
hillty. too. Gold-plated ribbon Kavar leads
are solderable or weldable. Fiat pack
terminations may be adapted for PC
boird plug in applications.

BIT.250 is metal-encused (Grade 4)
and fully ruggedized. It 1s designed. man-

ufpctured and succassfully tested to all
MIL-T 278 environmental pecs
Sevientean standerd types covering 8
wide Variety of applisations are »eauly for
oftAhe-shelf delivery. Custom designs
#vailabis o your special requwrements
For all the tacts on the BIT-250, the
giant amone miniature transformers, call
vour disteibutor and ask for Bulletine
250A. Or write Unitad Transiormer Com-

pany, Division of TRw

TRBW INC,, 150
Varick St.. New
York. N.Y. 10013, unitep snansrishen company



Need distortion measurements in a hurry?
CUT YOUR TIME 70%!

hp Distortion Analyzers save
time in the lab—and require a
minimum of operator training
on the production line. With
automatic nulling on the 333A
and 334A, you cut measurement
time 70% by a simple, fast pre-
null, and a fiip of the MODE
switch to AUTOMATIC. The in-
strument does the rest! It accu-
rately completes the nulling,
typically >80 dB rejection. It
will also track drifting and un-
stable signais!

Circle 1 on reader service card

Use the all-solid-state hp
333A or 334A where you need
fast measurement of total dis-
tortion of any signal between 5
Hz and 600 kHz; harmonics up
to 3 MHz.

Extras—You can make voltage
measurementsupto 3 MHz. Use
the HIGH PASS FILTER to get
pure distortion measurements
of signals greater than 1 kHz
without 60 cycle and harmon-
ics.Onthe 334A, measuredistor-
tion at carrier levels as low as 1
volt with the 550 kHz to 65
MHz RF Detector.

The 331A and 332A Distortion

Analyzershaveallthese features
except automatic nulling and
high-pass filters. H05-332A and
HO05-334A meet FCC require-
ments on broadcast distortion
measurements.

Get full information on how hp
Distortion Analyzers can cut
your distortion measurement
time. Contact your nearest hp
field engineer, or write to
Hewlett-Packard, Palo Alto,
California 94304. Europe: 54
Route des Acacias, Geneva.
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Hewlett-Packard’s 3950
Series of Analog Tape
Recorders gives you the
best slot signal to noise ratio
PR F available in the industry. To
prove it,we'll present you with
verified data for any tape speed from 3% to 120 ips.
HP knows how important this information is in pinpoint-
ing signal to noise ratios for multiplexed subcarrier
channels in your telemetry recording—so we invite you
to demand proof of the 3950 Series’ high performance.
But superior performance with up to 2 MHz capability
isn't the whole story. To people with critical deadlines
=
HEWLETT |hﬂ' PACKARD

MAGNETIC RECORDERS

and government contracts to meet, price and delivery
are of the utmost importance. HP can deliver, and at a
price that fits comfortably into your budget.

Here's an example of what we mean: a 3950 Recorder
with cabinet, up to 15-inch reels, switch panel, 6-speed
transport, 3-speed equalization, meters, 14-track direct
record/reproduce—at 1.5 MHz. All for $19,700.

You can’t afford not to check further on these high-
reliability, low-maintenance recorders. And while you're
at it, don't forget—demand proof.

Call your local HP field engineer for specifications, or
write Hewlett-Packard, Palo Alto, California 94304;
Europe: 54 Route des Acacias, Geneva.

S/N RATIO
(DB)

40 | 35| 30

45 | 40| 35

50 | 45 | 40

55| 50| 45

60 | 55 | 50

65 | 60| 55

70| 65| 60

75 4 2203865
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Sweden: Computer plots instant patient
data; Weather maps in a hurry

Latin America: Moving toward inter-
american telecommunications; Brazil
may drop PAL tv

France: Accurate, reliable low-level
aitimeter

Great Britain: Small company takes
space cutback in stride; Radar to
defend against locust swarms

New Products

High-capacitance busbar
keeps noise off d-c lines
Instruments review
Capacitance bridge is fast, accurate
Synthesizer offers pure wave
Components review
Switch contacts fight contamination
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1968 by McGraw-Hill Inc. All rights reserved,
including the right to reproduce the contents

of this publication, in whole or in part.

Electronics | August 19, 1968

Broadcasting

Circuit design

Applied design

Instrumentation

Advanced
technology

Reliability

4 Readers Comment 33
8 Who's who in this issue 59
14 Who's who in electronics
22 Meetings
31 Editorial Comment
181

74

84

90

96

100

104

Technical Articles

CBS nominates a convention hopeful

Lightweight, portable color tv camera sends NTSC
signals to a base station where an operator can
control as many as six cameras through a new
digital command system

Marvin Kronenberg, Renville H. McMann Jr.,

Paul Berger, Howard W. Foodman,

Clyde W. Smith, Joseph Petit, and

Robert Moore, CBS Laboratories

Designer’s casebook

» FET and IC keep oscillator linear

® Flip-flop isolates pulse from switch bounce

= Schmitt trigger built from a logic IC

= SCR’'s monitor discharge rate

= Rule of thumb for ripple calculations

® Bridge and transistor form exclusive-OR gate

Charting a simpler approach to lasers

Intead of plowing through equations, engineers
can now use plots of component parameters

to build or modify normal-mode pulsed systems
S. Donald Sims and Lawrence Waszak

Biorad Inc.

FDR: a new deal for faultfinders
Frequency-domain reflectometry pinpoints
defects in microwave systems at actual
operating frequencies and tests waveguide links
James D. Thompson and Alden Hart

Alfred Electronics

Flexible thin-film transistors

stretch performance, shrink cost

Ability to deposit insulated-gate FET's

on a variety of substrates promises continuous
manufacturing process with high yields

Peter Brody and Derrick Page

Westinghouse Research Laboratories

Visual inspection of IC’s

boosts reliability at little cost

Vendors and users can agree on manufacturing
specs and test criteria to weed out latent
failures before fabrication is completed
William R. Rodrigues de Miranda

Raytheon Co.
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Readers Comment

But is it art?

To the Editor:

The RCA Music Synthesizer may
have been a scientific success, but
its artistic standing is still in doubt
at this late date. Unfortunately,
credits earned in the scientific com-
munity are not transferable to the
artistic community especially where
the performing arts are involved, as
Dr. Harry F. Olson has yet to dis-
cover, judging by his intemperate
letter [July 8, p. 7]. When one ven-
tures into the arts, he must recogn-
ize that he is delving into the sub-
jective matter of taste. Here there
is no academy that hands down ac-
colades from above to protect him
from criticism, but a rough democ-
racy that votes with its dollars from
below. Unlike engineering, how-
ever, where few objective stand-
ards exist for evaluating the prac-
titioner, it instantly becomes clear
when the musician places the horn
to his lips whether he is adept or
inept and no amount of formal
schooling, including the Ph.D., will
save him.

The disclaimer that “the reason
we developed the synthesizer was
to learn more about the sound that
we reproduced” does not echo the
statements made publicly before
the Northern New Jersey Section
of the IEEE (then the IRE) that the
synthesizer was developed to elimi-
nate costly fees paid the artist and
otherwise remove his objectionable
presence. It is this gratuitous ma-
ligning of the living musician that
has made RCA especially vulner-
able. Dr. Olson simply does not
appreciate the creative role of the
artist. Witness the naive statement
that “this demonstration showed
that the synthesizer was inherently
capable of producing great music.”
The synthesizer is no more capable
of inherently producing great music
than a grand piano is inherently
capable of producing great music.
Great music is an invention of the
composer and the performing artist.
The demonstration merely showed
that the synthesizer could imitate
music once it was created, but
hardly as efliciently as the familiar
tape or disk recorder. We are still
waiting to hear original great music

Electronics | August 19, 1968



Here’s a new digital IC
from Sprague. The 54/74107A.

It’s a single-chip
replacement for the
5473/7473 dual JK
m-s flip-flop.

S In DIP it has pin 7 GND,
just like the rest of the Series 54/74 family.

ﬁ%{/// For existing designs,
it’s also offered in the “old”

pinning in either DIP or flat pack.

SPECIFICATIONS
Dual JK m-s Flip-Flop

Choose 0 to +70 or -55 to +125C ~ — Er

t t Ch 6 Id” PIN 7 GND PIN 11 GND | PIN 11 GND
empera ure range' oose o 0to 4+70C USN-74107A | USN-7473A USN-7473J
& I - o —55t04-125C| USS-54107A USS-5473A USS-5473J
or new compatible pinning. Clock freq. | 15 MHz 15 MHz 15 MHz
a . 50 mwW/ff 50 mW/tf 50 mW/ff
Choose Sprague for all Series 54/74. |;°=,, o " ol

And coming soon: Complex-Function circuits.

To request samples, call your Sprague representative. 2
For further information, write to Technical Literature
Service, 35 Marshall St., North Adams, Mass. 01247.

THE MARK OF RELIABILITY

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

Electronics | August 19, 1968 Circle 5 on reader service card

5



T R o P i SR e S

Interface directly with transducers in all areas of electronics

Applications: Medical electronics—pH, blood pressure, flow rate.
Consumer electronics—volts, ohms, current.
Military electronics—altitude, field strength, dBm.

Applications Contest

Data Technology is sponsoring a contest to deter-
mine the most unique application for the new
high resolution DT-340 series panel meters. First
prize will be a round trip ticket for two anywhere
in the contiguous United States. Five other win-
ners will receive monogrammed attache cases.
Entries must be submitted before August 31,
1968. Decision of the judges is final. Send coupon
for complete details.

Please enter me in the contest for the most unique application of
the new high resolution DT-340 Panel Meter.

Name
Title
Address

Data Technology Corporation
2370 Charleston Road, Mountain View,
California 914040. Phone (415) 964-2600, TWX (910) 379-6476.



Readers Comment

from it.

Whether the RCA Music Syn-
thesizer can measure up to its press
releases will depend upon its wide
availability to creative composers.
Its size and cost will have to be
reduced by many orders of magni-
tude before it replaces the ubiqui-
tous piano as the composer’s work-
ing tool. At present, it is conceiv-
able that their synthesizer could
turn out endless fake Iturbi’s, but
it would be amusing to see how
many of these recordings RCA
could sell.

Sam Levine
Reston,
Va.

Gamma radiation

To the Editor:

An article, entitled ‘“Radiating
worry,” [April 15, pp. 56-59] stated
that different brands of tv sets were
emitting harmful amounts of gam-
ma radiation. However, nowhere
did the story indicate at what dis-

tance from the television sets this
quantity of radiation was detected.

Was it at the surface, 1-inch, 1-
foot, or 12 feet in front or back of
the screen?

The distance, as I am sure you
are aware, is of considerable im-
portance (inverse square law states
that at double the distance, the
amount of radiation is decreased to
one quarter the original dose rate,
or at half distance increases four-
fold).

Though the general public is
probably not aware of this, I be-
lieve that most of your rcaders are
technical personnel and, like my-
self, would be most interested in
this information.

Arthur W, Hall
Bureau of Mines
Dept. of the Interior
Morgantown,
W. Va.

s The distance was 5 centimeters
from the set, and measurements
were taken from top, front, bottom,
and sides.

Calkins

Skingley

Schiff

Mistaken identity. These authors were incorrectly identified in the

Aug. 5 issue. We regret the error.

i 'SUBSCRIPTION SERVICE

| Please Include an Electronics Magazine address
I label to Insure prompt service whenever you
write us about your subscription.

l Mall to: Fulfiliment Manager
Electronics

| P.0. Box 430

I Hightstown, N.J. 08520

mABH If you are moving, please let us know
five weeks before changing your address.
LABEL

CHANGE OF ADDRESS

Place magazine address label here, print

I To subseribe mail this form with your payment
| and check [J new subscription [J renew my
| present subscription

I Subscription rates: qualified subscribers In the
U.S.: 1 year $8; two years, $12; three years,
$16. Non-qualified: 1 year $25. Subscription

| rates for foreign countries available on request.
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|
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Application For

IFET l

'SWITCHES |

pr

I PROBLEM: Switch high level signals with l
minimum drive voltage. I

N maa GUT

(24

|
e -2 < Nge oAy l
REQUIRED: Select FET to switch l
+15 V signals . . . maximum available
drive voltage is =20 V. Use either a
MOS or a junction type. I
GIVEN: ey,... 20V

Available supply voltages. ..
Maximum r gq(on allowed ...

UEE DM EER mm N S RN M S
T

+20V I
150

a2 15Y
YoM +15

Yo 07 -89

| SOLUTION: junction FETs are available
in various ranges of Vp and ry ., This
provides a trade-off between drive volt-
| age and ON resistance. A good choice
I for this application is the 2N4393:
Vpmax: -3V
I ds(on) MaX: 100 @
The required drive voltages are:
Veorn = =19V

Pinched to pick a FET? Contact us for
applications help . . . and our FET
g switch data packet.

|
| |
e
|

i Siliconix incorporated|

1140 W Evelyn Ave ® Sunnyvale, CA 94086
I Phone {408) 245-1000 ® TWX:910-339-9216
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Who's Who in this issue

The job of coordinating efforts to
produce the compact Minicam VI
color tv camera featured in the ar-
ticle on page 74 fell to Marvin
Kronenberg, manager of CBS Lab-
oratories’ television engineering de-
partment. The holder of five pat-
ents in the color tv field, Kronen-
berg has worked on crt displays,
closed-circuit setups for medical
research, transistorized cameras,
and an educational tv system.
The new camera reflects the ba-
sic concepts of Renville H. Mc-

McMann

Mann Jr., vice president and di-
rector of engineering at CBS Labo-
ratories. Also the holder of several
patents, McMann designed much
of the Minicain’s circuitry.

Paul Berger contributed to the
design of the key digital command
system by which the camera is con-
trolled from a base station. An-
other who helped develop this re-
mote control system is Harold W.
Foodman, a section chief in the
television engineering department.

The Minicam’s video processor

-
Brody

Kronenberg

and power system were designed
by Clyde W. Smith, who, before
joining the labs in 1966, developed
two portable color television cam-
eras for use at low light levels.
Joseph Petit, a project engineer
and specialist in tv camera cir-
cuitry, helped design the camera-
head deflection system and video
preamplifier, while Robert Moore,
a former GE engineer, worked on
the r-f portion of the Minicam. He
is a project engineer and has been
with CBS for about three years.

Enthusiastic about the potential of mate-
rials other than silicon, Peter Brody has
devoted most of his working life to the
study of thin-film phenomena and devices.
After receiving his Ph.D. in physics at the
University of London, he taught for several
years, then came to the U.S. in 1959 and
joined Westinghouse. Since 1962 he has
headed a group of device physicists and
engineers and, among other things, devel-
oped the thin-film transistor process de-
scribed on page 100. Derrick Page, another
Briton, received his Ph.D. in electrical engi-
neering from the University of Birming-
ham. He came to the U.S. in 1963.

Waszak

Sims

To get long flash-lamp life and useful, reliable output
energy from a laser, S. Donald Sims and Lawrence Waszak
of Biorad, Inc. developed a short cut for designing ruby
laser systems. They bypassed time-consuming equations
and guesswork with a set of design charts (page 90). Before
becoming the president of Biorad in 1966, Sims was direc-
tor of solid state laser technology for the technical research
group of the Control Data Corp. He received his Ph.D.
from Purdue University. Larry Waszak worked at Kolls-
man Instrument, and at TRG where he helped develop
new laser products. He is currently the manager of the
electronics department at Biorad.

Electronics | August 19, 1968



Developing new
applications for
instruments, like
the one de-
scribed on page
96, is one of the
side-jobs en-
countered by
Alden Hart, re-
gional sales
manager for Al-
fred Electron-

Hart

Do you have this
new capacitor data ?

s"“‘“‘ o~ —— m

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 +485C.
Capacitance values from 10 to 360 pF, =5% are available.
Put this quality and performance into your next design.
Ask for Engineering Bulletin 1010.

ics. He worked on the project with CIRCLE READER SERVICE NUMBER 220
James Thompson who is a sales ) @ S o]

engineer at Alfred. Hart’s engineer-
ing degree is from Stanford Univer-
sity. He worked
for Sylvania and
Eimac before

versity of Cali-
fornia at Berke-
ley.

Thompson

When Raytheon decided to do
something about the quality of pur-
chased integrated circuits, it found
that William R. Rodrigues de Mir-
anda’s work for the communica-
tions and data processing operation
had already resulted in a set of
visual criteria of reliability (p. 104).
The equipment

SPARK GAPS . . . for TV tube protection

Sprague spark gaps suppress transient voltage surges and
protect your expensive picture tube and allied circuitry.
They are available in 1.5 kV and 2.5 kV ratings, and have
a maximum capacitance of 0.75pF, providing an economical

ioini i r means of safely bypassing transient overvoltages. All

]lommg Ale}:'ed m .!1 Sprague spark gaps are 100% tested to insure your circuitry.
9§5' oml?' ]| Use them to protect your picture tube warranty. Ask for

son’s degree is | ESSSSSSSSSSS | Engineering Bulletin 6145A.

from the Uni-

CIRCLE READER SERVICE NUMBER 221

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

Cera-mite® general application discs for bypass and cou-
pling at low cost. Nine disc sizes from .300 to .875 inches
have 100, 250, 500, and 1000 WVDC ratings, in standard or
temperature-stable formulations. Dual-section discs have up
to .022uF @ 1000 V. Ask for Engineering Bulletin 6101D.

CIRCLE READER SERVICE NUMBER 222

Cera-mite temperature-compensating discs for controlled
capacitance change with temperature in R-F oscillators,
precision amplifiers, timing circuits, other critical applica-
tions. Select from ten linear temperature coefficients from

division adopted T T T NPO to N2200. Capacitance values from 1 to 2200 pF with

. s T 1000 WVDC ratings are available, plus popular values at
de Miranda’s SUMREREER | 3000, 4000, and 5000 WVDC for TV yoke circuits. Mini-
spemﬁcatlon, fied units in 250 WVDC ratings may be obtained with

and other divi-
sions later con-
tributed ideas
and accepted
the spec too.
Now it's in the
process of be-
coming a corpo-
rate Raytheon
specification.
Before he joined
Raytheon, where he is in charge of
reliability analysis, he worked for
Honeywell's Areo-Florida facility,
studying failure modes in IC’s and
interconnection techniques for

de Miranda

© s

~

1

. i

¥

nremcon Wiamonciang | |
s CAPACIORS

SPRAGUE COMPONENTS

capacitance values ranging from 22 to 990 pF. Ask for En-
gineering Bulletin 6102B.

CIRCLE READER SERVICE NUMBER 223

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

has a diameter of .875 inches; the 0.1uF, 25 volt unit

measures .750 inches. Ask for Engineering Bulletin 6141F.
CIRCLE READER SERVICE NUMBER 224

For bulletins in which you are interested, write
Technical Literature Service, Sprague Electric Co.,
35 Marshall St., North Adams, Mass. 01247

SPRAGUE

: : L ] CAPACITORS PACKAGED COMPONENT ASSEMBLIES
high-density IC packaging. He is a  |ransistors FUNCTIONAL DIGITAL CIRCUITS
RESISTORS MAGNETIC COMPORENTS

native of the Netherlands and has
a BSEE from Hogere Technische in
Eindhoven.

INTEGRATED CIRCUITS
THIK-FILM MICROCIRCUITS
INTERFERENCE FILTERS

asc-a

PULSE TRANSFORMERS
CERAMIC-BASE PRINTED NRETWORKS
PULSE-FORMING NETWORKS

THE MARK OF RELIABILITY

‘Sprague’ and “(D° are registered trademarks of the Sprague Electac Co,
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What’s new in counters?

GR’s new 1191-Z Counter is a 500-MHz general-purpose counter that has full counter-timer func-
tions, programmability, high-speed data access, eight-digit readout, and a high-precision time
base . . . and it costs only $2190!

It's a combination of the 1191 Counter that has become the first choice of many counter users and
GR’s new 100-to-1 scaler. In combination, they provide all the many features Tound in the 1191
alone (see opposite page) plus the added benefits of high-frequency operatior.




(&)

The 1191-Z is also available in a 100 MHz model that uses a 10-to-1 scaler. In all other respects performance is
similar to that of its 500-MHz counterpart. Price is $2040.

,nqosoozo ¢
@ *

Everything you want in a low-cost, general-purpose counter

This counter is celebrating its first anniversary, and it's had a busy year. The reason? it gives
a lot of performance per dollar For instance, with the 1191 you can:

* measure frequency (to 20 MHz), single period, multiple period, time interval, frequency ratio,
and count events.

» program measurement functions, ranges, and most of the secondary controls.

e read your measurement to eight significant figures, and with automatic display of decimal
point and units.

* have two high-sensitivity input channels with full controls for trigger level, slope, and polarity.

» have a choice of time base to match needs and budget; a room-temperature oscillator with better than
2 x 107 /°C stability or a high-precision oscillator (optional) with better than 2 x 1070 /°C.

e have included (optional) fully buffered 1-2-4-8 BCD output.
» spend as little as $1340 for the basic counter or as much as $1540 with both options.

Automatic-ranging counter that measures to 6 Hz in less than 0.2 second

We call this counter the countirg man's thinker . . . and it's more the truth than it is a play on words. Once
you turn the power on and connect the unknown signal to this counter's input terminals you can forget about
it. You need give no thought to selecting range, units of measurement, or where to place the decimal point.
All that thinking is done for you . . . by the counter| And that's not all. It will measure frequencies as low as
6 Hz (with 6-figure resolution) in less than 0.2 second and to 0.6 Hz in less than 2 seconds. How ? By means of
a built-in IC computer that converts a multiple-period measurement into a frequency readout.

The 20 MHz frequency range of the 1159 can be extended to 100 MHz or 500 MHz by use of one of two scalers,
while retaining six-figure resolution.

Price of the 1159 Recipromatic Counter is $2235 for either the bench or rack model.

For complete information on GR's exciting new line of IC counters, write to General Radio Company,
W. Concord, Massachusetts 01781; telephone (617) 369-4400. in Europe: Postfach 124, CH 8034, Zurich 34,
Switzerland. Prices apply only 'n the U.S.A.

GENERAL RADIO
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New hp 1802A 3.5 ns, 100 MHz Plug-in

Now You Can Disregard Capacitive Effects
When You Measure Nanosecond Rise-Times
And High Frequencies With a Real Time Scope!

.
<

ORBDON®

The new hp 1802A Dual-Channel Vertical Amplifier
plug-in used with any of the mainframes in the hp 180
scope system is designed to eliminate the effect of input
capacitance—and its associated problems of signal
attenuation and circuit loading. In fact, the input
capacitance of the 180/1802A system is too low to be
measured, so Hewlett-Packard now specifies the system
as having a low reflection (<0.13)and an extremely low
SWR of 1.35:1 at 100 MHz, 10 mV/cm sensitivity

(1.1:1 at all other deflection factors).

-
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For the first time you can forget about the influence of
capacitance—the big problem in making high frequency
real time measurements. You can measure nanosecond
rise times and high frequencies over a wide range of
source impedances—with 10 mV/cm sensitivity. You can
look at your signal—without capacitive distortion of your
display—and without capacitive disturbance of your
circuit under test!

You have a near-perfect termination for your 50 0
systems—regardless of your signal frequencies—with
the 50 2 impedance of the 180/1802A system. Optional
resistive dividers increase resistance 5, 10, 50 or 100X
with only 0.7 pF capacitance. You can make more than
90% of your high frequency real time measurements
with these dividers and the 180/1802A system.

You can get higher resistances with the new hp 1123A
100 k2 Active Probe which adds only 3.5 pF capacitance
to your measurement system. Combine the active probe
and its set of X10 or X100 matched resistive dividers
and you've increased resistance greatly and reduced
capacitance to only 3 pF!

Use the new 1802A Plug-in with the hp 181A Variable
Persistence and Storage mainframe when you want to
capture and hold high frequency single shot phenomena—
or look at low rep rate fast rise time pulses.

Get the full story on the new 1802A plug-in and your
free measurementerror calculator for calculating rise time
accuracy of your measurement system from your
nearest hp field engineer. Or write to Hewlett-Packard,
Palo Alto, California 94304. Europe: 54 Route des
Acacias, Geneva.

Price: hp 180 Scope System with 100 MHz capability,
$2500; with 100 MHz and variable persistence and
storage, $3150; hp 1802A amplifier plug-in alone,
$1200; hp 1123A Active Probe, $325.
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These are photographs of a 2 ns
rise time signal—showing the
effects of different probe
capacitances.

50 Q Source to 50 © Load

200 © Source Impedance,
0.7 pF capacitance

200 Q Source Impedance,
10 pF capacitance

500 Q Source Impedance,
20 pF capacitance

—

Capacitance and Fast Rise
Time Measurements

Rise time displayed on an oscilloscope is
basically the result of the relationship of source
impedance—and the capacitance of the signal
source, the capacitance of the probe, and the
capacitance of the scope.

The formula for calculating rise time—if you
want to do things the hard way— is t, observed
~ Vtrg? + tp? + ts2 where tg is rise time of

the signal source; t;p is rise time of the probe
(trp = 2.2 RgCi); and t,s is rise time of the scope.

To get an accurate rise time measurement of
high frequency, fast rise time signals you need

a measurement system with capacitance so

low, it is essentially insensitive to a wide range
of source impedances and frequencies.Otherwise
you will have signal attenuation and capacitive
loading of your circuit under test.

See for yourself what capacitance does to
the rise time of your circuit under test. Use the t;
sy == 1 formula or calculate

t; using the new hp
‘ measurement error
Aol i calculator—it’s

" free on request!

trs F

HEWLETTW PACKARD
OSCILLOSCOPE SYSTEMS
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LOW COST
$35*
HIGH PERFORMANGE

.05% Regulation

POWER SUPPLIES

Specifically Designed
for Op Amp use

(Integrated Circuit and Discrete)

Fully
Warranted
5 years

Modularized on Plug-in Cards

Model 2.15.50*

output current of 50 ma, each output.
(Priced at $35.00, 1 to 9)

Model 2.15.100

output current of 100 ma, each output.
(Priced at $48.00, 1 to 9)

Input, remote sense, and output are

brought to the edge of the epoxy glass

circuit board for mating with a 10 pin

P.C. connector.

Dimensions: 42 L X3 W X 112 H "’

Also available in bench style cases; other

voltages and current ratings on request.

- ——
F-THE-SHELF SHIPMENT

(Within 24 Hours) ‘

For complete data on these and
other SCI power supplies, request
Catalog 1167

SEMICONDUCTOR
CIRCUITS, INC.

163 Merrimac St. —~ Woburn, Mass. 01801
(617) 935-5200
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Who's who in Electronics

Venner

Jack H. Venner is a navigator, and
when he plots the course for the
Electro-Optics division of the
Kollsman Instrument Corp. he sees
more than the vastness of space.
For Venner, who has just added
a corporate vice presidency to his
job as divisional general manager,
has watched the once-bright space
market lose a good deal of its
luster.

When his group burst into the
light six years ago as Kollsman’s
Space division, it was totally de-
pendent on NASA for its business.
But, says Venner, that dependence
turned out to be merely a prologue
to disenchantment—*“We found that
we couldn’t commingle aircraft-
oriented people and hardware with
what was needed for those space
contracts.”

Three baskets. The next step
toward Kollsman’s present setup
occurred about two years ago.
Space business was dwindling, and
the company was forced to look
for other markets. Attention was
naturally drawn to Southeast Asia
and what appeared to be a drawn-
out Vietnam war, with its demands
for specially designed materiel.
With the old Space division as a
base, personnel were drawn from
throughout the 4,000-employee

company, and the Electro-Optics
division was born.

While space business is still a
factor—work is going on, for ex-
ample, on the Orbiting Astronomi-
cal Observatory’s optical subsys-
tem—Venner places the division’s
future eggs in three baskets. They
are:

= Optomechanical devices, such
as the Army’s night-vision project.
“We missed out on the first genera-
tion of the Starlight scope, but
were in on the second—use of
channel amplifiers to reduce the
scope to 20% of its present size,”
says Venner.

s Advanced tracking systems.
Venner believes that by “getting
away from classic detectors (vidi-
cons and the like) sensitivity can
be increased and we can build
smaller systems.”

» Digioptics, with lenses capable
of wide spectrometry. Digioptics
is Kollsman’s term for systems
used to track stars, measure laser
beam position and deflection, align
antennas, and boresighting.

Venner summarizes his division’s
attitude this way: “We're optimis-
tic because we're certain that new
areas of business are going to con-
tinue to open regardless of changes
in the economy.”

IBM relies heavily on its centers—
such as the Electronics Systems
and the Federal Systems centers
—to pave its way into new tech-
nologies and markets. Now the In-
ternational Business Machines
Corp. has decided to take elements

from several centers and unite
them into the Communications and
Engineering Sciences Center.
“The center will concentrate
IBM’s thrust into the area of com-
munications,” says Robert P.
Crago, the center’s new chief. “It
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squeeze powder!

Fansteel’s “FD " capacitor grade tantalum powder
cuts anode size...capacitor cost. Yet improves electrical
parameters,

How's that for putting on the squeeze ] Compare standard
with FD powder. You'll see how FD reduces material

cost 35-45% per anode ... how high purity achieves
maximum capacitance without sacrificing electrical
properties . .. how low density FD anodes reduce
impregnation problems!

As a result of new powder making techniques, you can
have smaller, more economical medium and high voltage
capacitors. Fansteel FD powder is available in finished
anodes or bulk powder form.

Your Fansteel Sales Engineer has detailed technical data,
Ask him, .. or write us for your copy.

Electronics | August 19, 1968

grade of

Ta Powder Standard Fansteel FD
weight 4.4 gm 23 gm

density 10.5 gm per cc 8.5 max. gm per cc
CV rating 7000 7000

ANSTEE

Mersls Division

FANSTEEL INC.
NUMBER ONE TANTALUM PLACE
NORTH CHICAGO, ILLINOIS 60064

Circle 15 on reader service card
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You can order this circuit breaker
in a current rating of 0.020 amp.

The Heinemann Series JA breaker. We
can wind any rating you'd like—up to
30 amp—into the overload-sensing coil.

And you can be certain that every breaker
will carry its full rated load without any
nuisance tripping, no matter how high
ambient temperature may climb.
Overcurrent, and overcurrent alone,

trips Heinemann hydraulic-magnetic
breakers—though their time delay is

16 Circle 16 on reader service card

Or 0.437 amp.
Or 6.84 amp.
Or 14.3 amp.

appropriately shortened or lengthened
as temperatures rise and fall.

Understand, we make our breakers in
conventional ratings too, and we're happy
to sell you these if they’re what you

really need. But we needn’t cajole you to
accept a 'standard” for lack of a

more precise rating.

Equipment manufacturers who demand
both good looks and performance in
components are turning more and more
to the JA breaker. It has a lot going for
it—optional special internal circuitry,
small size, easy-mounting round boss,
white h7 1dle, a choice of nine color caps,
andar Je of time delays for fast or
slow tri, ving. Bulletin 3350, newly
revised, gives complete information on
the JA line. Write Heinemann Electric
Company, 2600 Brunswick Pike,
Trenton, N.J. 08602.

« <=HEINEMANN

Who's who in electronics

will get us more deeply into an
area in which IBM is already in-
volved.”

Crago, 41 years old, is an elec-
tronics engineer with a communica-
tions background. He most recently
headed the civil programs depart-
ment of the Federal Systems Cen-
ter, and has now been appointed
a vice president of the parent Fed-
eral Systems division. The union
of several elements, he says, will
give the new center instant experi-
ence in hardware development, ad-
vanced technology, and electronic
systems.

Computer talk. If any one theme
is to characterize the new center,
it will be communication between
computers. Explains Crago: “We’ll
be working on anything that will
make it easier for one computer
to talk with another.” Other hard-
ware will include high-speed mo-
dems, multiplexers, faster data cor-
rection devices and data displays,
lasers, and sensors.

The new center will be organ-
ized into four departments: com-
munications and exploratory stud-
ies, engineering, signal processing,
and special processors. It will em-
ploy its own staff of marketing
men and be treated from the out-
set as a complete center.

Crago has been with IBM since
1949, when he worked on the com-
pany’s first large-scale commercial
data processors, the 700 series. He
has headed the 1BM plant and labo-
ratory in Kingston, N.Y., and has
held various positions in the Fed-
eral Systems division.

Last year he was put in charge
of bringing the defense-oriented
Federal Systems Center into civil
programs. This department is now
well established, he says. This
June, for example, it received five
civil contracts.
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jIlustration is 1400X magnification

ross-section through selectively plated contact at point shown

CINCH PUTS THE GOLD
ONLY WHERE YOU NEED IT

IN THE AMOUNT YOU WANT—With Cinch selective plating you benefit
from reduced gold content and the absolute control of gold thickness at the
contact area. The result is a better connector at lower cost . . . that also
helps reduce the U.S. gold drain.

In conventional barrel plating, the amount of gold deposited at any point is
a function of the geometry of the part and cannot be accurately controlled
from part to part. To compensate, excessive gold deposits must be used,
but there is still no guarantee that every part will receive the minimum gold
plate specified, due to the random nature of the process.

Cinch continuous process selective plating deposits the same controlled
amount of gold on every contact. Only the contact area is plated, reducing
gold consumption as much as 60%.

A wide range of Cinch connectors is available with selectively plated
contacts. For information on how selective plating can provide you with
a better product at lower cost, write to Cinch Manufacturing Company,
1501 Morse Avenue, Elk Grove Village, Illinois 60007. c-6814 CINCH

MEMBER
P T DIVISION OF UNITED-CARR

)
l@ CONSISTING OF CINCH MANUFACTURING COMPANY, CINCH-GRAPHIK. CINCH-MONADNOCK, CINCH-NULINE. UCINITE (ELECTRONICS) AND PLAXIAL CABLE DEPT
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DANA SERIES §700

The most accurate pvm
there is—0.0025%. And the
most stable —0.009% for a
year. And the fastest—-18
milliseconds for dc, 45
milliseconds for ac. It also
has a 3-speed filter, and
can be calibrated with just
a single adjustment.The

finest pvm in the world.

§j00

DANA SERIES §600

Best pvm in the $3000-
$4000 class. Accuracy is
0.005%. Six months sta—
bility is 0.006%. It has 5 dc
ranges, 3 ac ranges, § ohm
ranges, 3 ratio ranges,
autoranging and 10%

over range.

§goo

Go to the head of



DANA SERIES 4400

Our newest pvm. It takes
on all comers in the $1000-
$2000 class. 9o-day accuracy
is 0.01%. There’s a 1-volt
range on ac and dc with
20% over ranging. There
are plenty of integrated
circuits to keep reliability
honest. It even has the
Dana 3-pole active filter
for noise nuisance.You can
choose between two rack-
mount units and one
portable unit. And anyone
who can push buttons

can operate it.

DANA SERIES 5400

There’s no better 4-digit
instrument made. It’s a
multimeter. Measures
ac/ac ratio. Has sample and
hold, differential input,
integrator and/or broad-
band filtering. It, too, has

a 3-pole noise filter. With
more than 1000 of them out
in the field, it’s almost

a legend.

There’re all in full detail in our handsome new
brochure. So is the rest of the Dana line. The book
is yours {'f)'ou ask. Dana Laboratories, Inc.,
2401 Campus Drive, Irvine, California 92664.

DANA

§400

he cdlass. Any dlass.



When will someone introduce a
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true 200-M Hz counter-timer?

NOW!

And it’s yours for
less than *2500 !

Imagine a universal counter-timer that offers 200-MHz
direct counting instead of 100 or 125...that provides nine-
decade readout instead of eight...that offers gate times from
1 microsecond to 100 seconds instead of to only 10 seconds
... that provides time-interval resolution of 10 nanoseconds
instead of 100...that has an input sensitivity of 10 mV
instead of 100...and that can be operated completely by
remote control, including attenuator and trigger levels.

Imagine all that in a new state-of-the-art IC counter-timer.
Then decide how much more you would be willing to pay.
Brace yourself: This unique CMC Model 901 actually costs
from 8250 to 81000 less than the closest competitive models,
which still fall far short of 901 performance!

See the Model 901 at WESCON Booth 1806-8!

Electronics | August 19, 1968

But that’s not all. The CMC 901 achieves its 200-MHz
range without prescaling, heterodyning, or requiring plug-
ins. And it offers time-interval measurement as an integral
function of the basic counter at no extra cost. Also, the
unique CMC design and the use of advanced IC’s through-
out the main circuitry greatly enhances reliability and re-
duces heat dissipation and maintenance problems.

And here’s more. Two optional heterodyne converters are
also being introduced with the 901 —the Model 931 for a
range to 1.2 GHz, and the Model 935 for 3.2-GHz operation.

For complete specs on this first, true, 200-MHz universal
counter-timer — circle the reader service card.

CIMC

A Division of Pacitic Industries

12970 Bradley/San Fernando, Calif. 91342/(213) 367-2161/TWX 910-496-1487
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Precision
plotting.

That's what our new Micro /Plotter
coordinatograph offers you— precision
plotting to =.001 inch.

Now you can produce highly accurate
master layouts for printed circuits,
optical resolution targets, maps, charts,
graphs, and tool templates.

Micro /[ Plotter features rack and
pinion motion, ultra-flat work surface,
and abscissa rail pivots. And it's
available with a special hardwood or
backlighted translucent glass top—
rectangular or rotary. An optical elec-
tronic digital display unit eliminates
scale dials and tapes, increases
operating speed and efficiency. And a
new electrostatic top prevents
movement of drafting films, minimizes
air pockets, and improves accuracy.

MICRO < PLOTTER

Write today for complete information.
Consul & Mutoh, Ltd., 519 Davis St.,
Evanston, lllinois 60201

Eastern Regional Office: 7601 Castor Ave.
Philadelphia, Pa. 19152

MICRO PLOTTER

22 Circle 22 on reader service card

Meetings

Satellites in spotlight at Eascon

Though it’s almost impossible these
days to find a person who can’t de-
tail what’s wrong with air traffic
control, it’s not nearly as easy to
find someone who’s got an answer
—even a partial one. A growing
number of companies, however, are
suggesting that special-purpose sat-
ellites could improve at least a por-
tion of this rapidly deteriorating
situation.

Several will detail their design
ideas at the 1968 Electrical and
Aerospace Systems Conference
(Eascon) Sept. 9-11 in Washington.

RCA’s Defense Electronics divi-
sion proposes a Spot (speed, posi-
tion, and track) system for trans-
oceanic aircraft and ships that
would generate data for both posi-
tion fixes and ground surveillance.
M.W. Mitchell and J.D. Barnla, RCA
engineers, will describe in their pa-
per the stationary satellite network
that would work at L band. Ground
stations would transmit a continu-
ous-wave signal, modulated with
two or more tones and a data link,
to the satellite. Aircraft would de-
rive their position from this signal
using onboard data processors and
then report their location via the
satellite to ground stations.

A way of reducing the separation
distance between planes making
North Atlantic commercial flights
and thereby increasing the amount
of traffic that could be handled, will
be offered by the Hughes Aircraft
Co. It will suggest a modification
of its design for a vhf aeronautical
communications satellite. Roy TJ.
Adams, Hughes space sciences di-
vision engineer, said the proposed
stationary satellite, “without any
significant increase in complexity,”
could reduce cross-track errors in
aircraft doppler and inertial naviga-
tion systems. The satellite would
provide aircraft with a single line-
of-position nearly coincident with
North Atlantic routes. Combining
the accurate measure of aircraft
cross track position with the other
cockpit-derived position data could
provide a “significant reduction” in
cross track error, Adams will pre-
dict.

A study of economical ground/

aircraft satellite communications
systems will be offered by Quintus
C. Wilson of the Mitre Corp. He'll
propose the use of higher frequen-
cies to allow satellite phased-array
steering, subsynchronous satellite
orbits, and time division modula-
tion.

Satellite systems design for trans-
oceanic air traffic control will also
be discussed in papers to be deliv-
ered by TRW Inc.’s Systems group,
and General Electric Co.’s research
and development center. In a re-
lated topic, infrared proximity-
warning indicators for general avia-
tion will be discussed by Dr.
Charles Leigh, NASA’s Electronics
Research Center. The status of
proximity-warning indicator proj-
ects will be detailed by John L.
Brennan of the Federal Aviation
Administration.

It’s anticipated that the direction
Comsat will take with some of the
ground stations to be used by the
upcoming Intelsat 4 satellite will be
disclosed by William G. Schmidt
of Comsat. He will discuss the de-
sign of a 32-access time-division
multiple access system that could
be used by emerging nations with
modest channel demands. The sys-
tem is designed to work with one
of the Intelsat 4 transponders and
a network of ground stations that
have average traffic of 20 channels
per station.

New ideas in radar processing
will also be discussed at the three-
day meeting. A General Electric
Co. airborne radar design that
would more accurately distinguish
between low-flying aircraft and
ground clutter will be offered by
Charles P. Rasmussen of GE’s Aero-
space Electronics department. Bet-
ter clutter rejection is obtained with
a coded burst waveform in which
two bursts of slightly different
pulse spacing are used instead of
one. A scaled-down nonflyable fea-
sibility model of the burst-coded
processor is currently being con-
structed and will be tested on sim-
ulated moving targets.

An Emerson Electric Co. doppler
radar processor using digital modi-

(Continued on page 24)
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New ITT

C-7COAX
offers GRE
FLEX-LIFE

@ At least 30% greater flex-life than
other types

@ Brute tenslle strength of 100,000 F'S1

® Minimum elongation of 10%%

Improved C-7 is an exclusive 7 strand high sirength
conductor for our new miniature TFE coaxial cables
11 combines ihe most desirable characteristics of hard
and soft drawn conductor materials—tensile sirength
and flexibility. Conductor breakage during assembly and
installation is sharply reduced—a real cost-saving feature!

New TFE coaxial cables with C-7 conductors are available now.
They meet or exceed all MIL-C-17D specifications.

Set your nearest authorized ITT Electronic Wire and Cable distributor
or contact ITT Wire and Cable, Division of International Telephone
and Telegraph Corporation, Clinton, Massachuseits 01510.
IN CANADA: ITT WIRE AND CABLE, Cooksville, Ontario
< IN EUROPE: ITT WIRE AND CABLE, Lister Road, Basingstokes,

Hants, Englan |

WIRE AND CABLE
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SOLID CARBIDE
18” SHANK
CIRCUIT BOARD
DRILLS

Series 260 & 265

Precision drilling with every dril!
size. 58 drill sizes from No. 80 to

! e o e 18", Maintain location and hole
size tolerances to very close

limits . . . at drill feeds up to
15 feet per minute. Ends J/

delamination and bur problems.
Use same collets and bushings for
every drill size. Write for
Catalog D67.

Unique four facet drill
point for chip-clearing
precision penetration.

SOLID CARBIDE
DIAMOND CUT @
ROUTERS

The Edge Diamond cut teeth, not flute
edges, give faster, smoother
routing of all materials. Hold
closer tolerances, last longer than
e standard design routers. Cut
k53 stacked boards without board
|2 flutter, Write for Catalog EGS.

AIR BEARING
SPINDLES

Rotational center line
runs true to less than 2
millionths of an inch!
Speeds up to 150,000
e et 0 RPM. Totally free of
vibration . . . spindle
shaft literally floats on
air. Friction free with air
turbine drive for cool
operation constantly!
Ideal for circuit board
drilling and routing. Also

supplied with electric /
high-frequency drive. %
Write for Catalog ABGS.

MASTER TOOL AND WHEEL MAKERS FOR THE WORLD
END MILLS /DRILLS / REAMERS / BURS / SPECIAL TOOLING
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Meetings

(Continued from p. 22)

fied discrete Fourier transform
techniques will be discussed. Using
time-compression techniques and
digital filter banks, the processor
employs metal-oxide-semiconduc-
tor memory elements and medium
scale integration.

By offering a technical session
covering a wide range of subjects,
and other inducements, Eascon
hopes to lure back much of the
military and Government audience
it lost when it ceased being pri-
marily a military show a few years
ago. There’s only a $1 charge for
advance registration and the con-
vention will offer free bus trans-
portation between major Govern-
ment buildings, the Pentagon, and
the meeting location, the Sheraton
Park Hotel.

For more information, write Mrs, Harriett
Manley, Page Communications, 3300 White-
haven Northwest, Washington, D.C. 20007; or
call 202-337-7600.

Calendar

Western Electronic Show and
Symposium, IEEE; Biltmore Hotel and
Sports Arena, Los Angeles, Aug. 20-23.

Electronics and Aerospace Systems
Conference, IEEE; Sheraton Park
Hotel, Washington, Sept. 9-11.

Meeting of the Union Radio Scientific
International; Hotel Somerset, Boston,
Sept. 9-12.

Group on Antennas & Propagation
International Symposium, IEEE;
Northeastern University, Boston,
Sept. 9-12.

International Conference on Microwave
and Optical Generation and
Amplification, IEEE; and the University
of Hamburg; University of Hamburg,
West Germany, Sept. 16-20.

Cedar Rapids Conference on
Communications, |EEE; Veteran’s
Memorial Coliseum, Cedar Rapids,
lowa, Sept. 19-21.

Aerodynamic Deceleration Systems
Conference, American Institute of
Aeronautics and Astronautics; El Centro,
Calif., Sept. 23-25.

Conference on Electronics Design,
Institution of Electrical Engineers,

Institution of Electronics and Radio
(Continued on page 26)
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Allen-Bradley hot-molded resistors are the first resistors to meet
l r s the requirements at the S /eve/ of the new MIL-R-39008A speci-

fication, which covers the general requirements for established reliability

for Insulated Fixed Carbon Composition Resistors. ® And Allen-Bradley
provides this “peak’ performance in all three ratings—the 1 watt,
1/2 watt, and 1/4 watt—and over the complete resistance range from

2.7 ohms to 22 megohms! ® This conclusively demonstrates the

superiority of Allen-Bradley’s exclusive hot-molding tech-
nique. Completely automatic machines developed, built, and
used only by Allen-Bradley produce such uniformity from
resistor to resistor—billion after billion—that long-term performance can be accurately predicted. And
Allen-Bradley hot-molded resistors have no known incident of catastrophic failure. ® For complete
specifications on this quality line of resistors that afford tops in performance,
please write to Henry G. Rosenkranz and request Technical Bulletin 5000. @
Allen-Bradley Co., 1201 S. Second St., Milwaukee, Wis. 53204. Export
Office: 630 Third Ave., New York, N.Y., U.S.A. 10017. In Canada: N/

Allen-Bradley Canada Ltd. !\ LLE N 2 B R A. D L E Y

QUALITY ELECTRONIC COMPONENTS

Type CB “

Type EB
1/4 WATT

1/2 WATT

-
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with Sola
CV Transformers in mind

Sola constant voltage transformers are available in designs with har-
monic neutralized (CVS) and normal harmonic (CVN) wave shape out-
puts. Our CVS transformers contain less than 3% total rms harmonic
content in the output and are recommended for all AC applications
where harmonics can affect operation. Regulation is +1% for an input
range of +15% of nominal voltage. CVS transformers are patented
by Sola.

CVN transformers provide the same +1% regulation and contain an
average of 20% rms harmonic content. They’re recommended for elec-
trical loads not affected by harmonics, such as solenoids, relays and
filaments, and where rectification to DC is required.

Sola CV transformers also are available in electronic-power com-
ponent types providing a regulated source of plate and filament voltages
(CVE and CVF).

Give your equipment design the best chance of operating at peak
efficiency, without the damaging effects of voltage dips and surges.
Contact Sola today for more information on how our transformers can
fit your line. SOLA ELECTRIC, 1717 Busse Rd., Elk Grove Village, lllinois.

SUPPLIERS OF CONFIOENCE
TO THE INDUSTRIES
WE SERVE

——
SOLA ELECTRIC [
i

[u1]

oivisioN oF sSOoLaA oASIC INDCuUBsTRIGS

IN CANADA: 80LA BASIC LTD.. 377 EVANS AVENUE. TORONTO 18, ONTARIO
OIVISIONS: ANCHOR ELECTRIC + ENGINEERED CERAMICS » HEVI-OUTY ELECTRIC
LINOBERG HEVI-OUTY « NELSON ELECTRIC « SIERRA ELECTARIC » SOLA ELECTRIC
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Meetings

(Continued from p. 24)

Engineers, IEEE; Cambridge University,
England, Sept. 23-27.

Symposium on Physics &
Nondestructive Testing, Gordon &
Breach Science Publishers; O’Hare
International Inn, Schiller Park, Ill.,
Sept. 24-26.

Instrumentation Fair, IEEE; Sheraton
Park Hotel, Washington, Sept. 25-26.

Ultrasonics Symposium, IEEE; Statler
Hilton Hotel, New York, Sept. 25-27.

Association for Computing Machinery
Conference & Exposition; Las Vegas,
Sept. 27-29.

International Fair for Electronics,
Automation, and Instruments;
Copenhagen, Sept. 27-Oct. 4.

Engineering Management Conference,
IEEE; Marriott Motor Hotel,
Philadelphia, Sept. 30-Oct. 1.

Government Microcircuit Application
Conference, Department of the Army;
Washington, Oct. 1-3.

Allerton Conference on Circuit and
System Theory, IEEE; Allerton House,
Monticello, Ill., Oct. 2-4.

Call for papers

Geoscience Electronics Symposium,
IEEE; Marriott Twin Bridges Motor Ho-
tel, Washington, April 16-18, 1969. Jan.
1 is deadline for submission of ab-
stracts to M.E. Ringenbach, director,
Equipment Development Lab, U.S.
Weather Bureau, Room 201, Gramax
Building, 8060 13th St., Silver Spring,
Md. 20910.

International Microwave Symposium,
IEEE; Dallas, May 5-8, 1969. Jan. 3 is
deadline for submission of abstracts
and summaries to J.B. Horton, chair-
man, technical program committee,
Texas Instruments, MS-905, P.0. Box
5012, Dallas 75222.

Short courses

Design and application of measurement
systems, Ohio State University,
Columbus, Aug. 26-30; $175 fee.

Display systems engineering, University
of California, Los Angeles, Aug. 26-30;
$275 fee.

Digital process control systems, Purdue
University’s Schools of Engineering

and Laboratory for Applied Industrial
Control, Lafayette, Ind., Sept. 16-25;
$250 fee.
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| INTEGHATECCUITS |

| When choosing your Custom HYBRID Circuit Source. .. ?
f Check ERIE'S “Total Package” In-Plant Capability |

There are very specific reasons why ERIE is becoming a preferred source for ,!
l
!

(| Custom Hybrid Integrated Circuits. Our distinctly superior resistor technology is

| unique in the industry, as is our in-depth capacitor technology. We produce our
own precious metal formulations, our own substrates, semiconductors and the best
protective encapsulant available. Result? Economy, greater reliability, excellent |
quality control and delivery to meet your schedules. Prototypes available in |
about two-weeks with production quantities in about six weeks.

Look first to ERIE as Your Custom Hybrid source. Our total in-plant capability
and expERIEnce are unparalleled in the industry.

/ ACTUAL J ‘

. -
| e 2 W\ V1
\ ST T ERIE “JET-SEAL" f

N - s

| . 3 | '&'T"‘ N PROTECTIVE L
| ERIE SUBSTRATES 7 r] ‘ 3 ENCAPSULANT |
ALUMINA (OR TITANATE) J \ i

-
-~
Se—_
pare
.

ERIE
SEMICONDUCTORS

B9
' ) ERIE PRECIOUS METAL
FORMULATIONS \

| ERIE METAL GLAZE

RESISTORS
| = 100 PPM
| 1% TOLERANCE

ERIE MONOBLOC }
CHIP CAPACITORS tH

Write today for ERIE “Custom Hybrid | / C” Brochure...
“;'(" ERIE TECHNOLOGICAL PRODUCTS, INC. - 644 West 12th St. + Erie, Pa. 16512 - Phone (814) 456-8592
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For the modular man, the do-it-yourself
AMPMODU* |nterconnection System solves
your interconnection problems for modular
packaging. You start with a post and a
receptacle—and you build from there. Two
sizes: Standard which uses .031 x .062
posts and Miniature which uses

.025 x .025 posts.

Standard or
miniature—vertical receptacles v
Stake posts in a mother board. Machine
apply vertical female contacts randomly or in
a row on the daughter board. Horizontally plug
daughter board to mother board.

Standard or miniature—
horizontal receptacles. Stake
posts in mother board. Stake female

contacts horizontally on edge of daughter Crimp-snap-in connectors.

board and plug daughter board vertically .150 and .100 centers—miniature
into mother board. Posts can be placed size only. Crimp female contacts
randomly or in even patterns in both on wire. Snap them into connector
horizontal or vertical approach. housing. Mates with posts

installed on printed circuit board.
Also for input/output jumpers
for grid plates. When not used in
a housing, similar contacts can
also be crimped to flat flexible cable.

Incremental nylon connectors provide
standard size posts in three different lengths.
Permits one, two or three daughter boards

to be stacked horizontally to mother boards.
Where metallic chassis are required, posts
are available in snap-in nylon blocks.

*Trademark of AMP Incorporated



Grid plates—AMPMODU
posts inserted in nylon
bushings in aluminum
plates. One- or two-row
daughter board connectors
plug vertically into grid plate.
Wiring side of post available for
* TERMI-POINT* or wrap-type con-
nections.

."'g
Y-

\ Tooling: The AMP-O-LECTRIC* with
miniature applicator inserts AMPMODU
receptacles and posts into circuit boards
at rates up to 2000 an hour.

Double row connectors—.100 or .150
grid layout provides female contacts in
connector housing for two row capability and
individual protection of contacts. Single

' row connectors also available.

The AMPMODU Interconnection System is
your electronic building block connector set
providing you design flexibility and cost
advantage unmatched by other systems.
Complete details are available by writing

AMP INCORPORATED, HARRISBURG, PA. 17105.

INCORPORATEO

Circle 29 on reader service card




RCA-2N5470

“overlay’” power transistor
for UHF and Microwave

S Reh -

Now, RCA announces availability in
quantity of a microwave power tran-
sistor inits ‘overtay'’ line—2N5470.
And the price is right—just $60 each
for 1000 or more.

Designed to meet the high relia-
bility requirements of military and
aerospace applications, this epi-
taxial silicon n-p-n transistor offers:

1 watt (min.) power output with
5 dB gain @ 2 GHz

2 watts (typ.) power output with
10 dB gain @ 1 GHz

This unusual transistor employs
an all-new, ceramic-metal coaxial
package, which features very low
inductance and low parasitic ca-
pacitances—the industry’s first unit
that lends itself to both cavity and
strip-line use at UHF and micro-
wave frequencies for RF ampilifier,
frequency multiplier, and oscillator
service.

It is an excellent choice as a
power source in L- and S-band,
and can be used advantageously
as a varactor driver for microwave
power sources through X-band.

For more information on RCA-
2N5470, see your RCA Representa-
tive. Ask him, too, about RCA devel-
opmental type TA7403 for your spe-
cial microwave fundamental fre-
quency power oscillator applica-
tions. For technical data, write: RCA

Electronic Components, Commer-
cial Engineering, Section P-M-8-2,
Harrison, N.J. 07029,
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Editorial comment

Down with the upkeep

When consumers start saying “It’s not the initial
cost, it’s the upkeep,” designers and manufac-
turers listen. Too many trips to the local repair
shop and the buyer will do more than switch
brands; he’ll warn his friends and neighbors
against buying the article. The threat of lost
sales is an extremely effective weapon, and man-
ufacturers respond by designing goods not only
for low cost, but minimum maintenance.

Unfortunately, the Federal Government doesn’t
follow the consumer’s lead. Once it has bought
and installed an inefficient system, usually on the
basis of a low bid, Congress is expected to vote
the funds for its upkeep.

With the advent of cost effectiveness tech-
niques, the picture is changing. Cost effective-
ness is no longer just a buzzword; real cases
have proved its worth. The Government pro-
motes it in many ways—the Defense Depart-
ment’s directive on integrated logistics support
(ILS) is a good example. It has as its goal high
efficiency and cost effectiveness over the life
span of a system. The cornerstones of ILS are
planned maintenance, support personnel, and
logistic technical data.

Assistant Secretary of Defense Thomas Morris
put it well when he said that in addition to a
plan for the operational performance of a new
system there must be a companion plan for its
logistic support. As development proceeds, both
plans must be constantly revised if the system
is to be most effective.

Nothing sells ILS like its successful applica-
tion. For example, Hughes Aircraft redesigned
the airborne computer for the fire control system
of the F-106; the result was impressive—an an-
nual savings in maintenance and support that is

Electronics | August 19, 1968

estimated at over $3.5 million.

Grumman applied ILS in an entirely different
way. It examined the contracts it had for two
carrier-based aircraft, the A6A and the E2A, and
recognized that critical manpower limitations
and limited carrier deck space were major prob-
lems. Grumman’s solution was to design com-
mon support equipment for the two aircraft.
Specifically, the autopilot, air data computer, and
inertial navigation systems for the A6A and E2A
are identical, and other parts of the avionics use
common subassemblies. The common test equip-
ment costs about $6.5 million; if designed sepa-
rately, the two sets of test equipment would have
cost about $5 million each.

Morris recently posed some interesting chal-
lenges to the electronics industry. Should we, he
asked, be seeking “no maintenance” systems?
For example, is a 4,000-hour “no overhaul” air-
craft worth considering? The 4,000-hour figure
is about double today’s average. At this figure,
it is conceivable that some classes of aircraft
would outlive the time span of their primary
mission. Would development and production
costs for such a system be prohibitive or would
they be reasonable when compared to the sup-
port resources saved and the complete elimina-
tion of downtime?

Determining whether goals such as Morris
postulates can be reached requires careful analy-
sis—perhaps by computer modeling of the whole
complex system. Further, if ILS is to work, the
engineer must design his support gear as an
integral part of the system, not as an after-
thought. Success in meeting the Assistant Sec-
retary’s challenge would approach the ultimate
in integrated logistics support.
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To solve some sticky ferrite problems,
we're pressing tubes and rods up to 20 inches.

The old way of making large ferrite
parts is simple: epoxy or glue small
ferrites together. But the resulting
problems aren’t so simple. Magnetic
characteristics suffer. Costs are
high. And delivery schedules are
excessive.

Now, new pressing and firing tech-
niques let Indiana General make
single piece large parts. Up to 35
Ibs. And in giant sizes, like 10" sq. x
2’ plates, 3" dia. x 20" rods, and
6" 0.D. x 4* I.D. x 20" tubes.

Our large ferrite parts have opened

up new design opportunities in
oceanography. VLF communications
applications, in the 10to80 kcrange,
need large ferrite parts for higher
power. And our new sizes, in
Ferramic® O-5, deliver the massive
‘‘brute wave forces' to penetrate
denser-than-air media with none of
the problems of epoxied ferrite as-
semblies. 0-5's high permeability
results in higher sensi-
tivity in antennas where
signal strength dissi-
pates rapidly.

So instead of looking high and low
for high power, low frequency an-
tenna ferrites, look to Indiana
General. Where we keep magnetics
problems from making you come
unglued. For technical information
on our new large ferrite parts capa-
bility, write Mr. K. S. Talbot, Man-
ager of Sales, Indiana General
Corporation, Electronics Division/
Ferrites, Keasbey, New Jersey.

INDIANA GENERAL

Making Magnetics Work.



Six Motorola aides
switch to Fairchild

Integrated system
for communication,
navigation, IFF...

... could be flying
within 10 years...
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The expected recruiting drive by C. Lester Hogan to strengthen Fair-
child Semiconductor has started. In his first move since leaving Motorola
Semiconductor to become president of Fairchild Camera & Instrument
[See story on p. 45], Hogan hired Leo Dwork, Motorola’s vice president
in charge of the product and operations groups, and five key managers.

Already at Fairchild Semiconductor’s Mountain View, Calif., head-
quarters with Dwork are Andrew Procassini, manager of reliability
assurance; Wilfred Corrigan, director of three product groups—silicon-
transistors, hybrid circuits, and germanium mesa transistors; Eugene
Blanchette, director of integrated-circuit operations; George Scalise,
manager of European operations, and William Lehner, manager of
equipment and plant operations. Their Fairchild jobs haven’t yet been
assigned.

The big question: where does Dwork’s arrival leave Fairchild Semi-
conductor’s general manager, Tom Bay? A possible clue: Hogan is also
wearing the hat of “acting general manager” at Fairchild Semiconductor,
says one source, and Bay is “on Hogan’s staff.”

Big problems—money and political—slow what will be the most ambitious
avionics program in Air Force history, but the proposed integrated
communications, navigation, and identification system (I/CNI) will
definitely be funded this year. About $2 million will be spent, probably
for competitive industry studies. A more ambitious effort had been
planned, but the funding squeeze killed it.

An in-house Air Force Systems Command study group, aided by Mitre
and industry, concluded last year that I/CNI is technologically feasible,
but the program hasn’t yet been approved. The Air Force is now putting
together a more detailed plan in hopes of getting approval later this
year. The program grew out of concern about the proliferation of black
boxes aboard aircraft and the wasteful use of r-f spectrum.

An integrated system would offer all CNI functions in one secure radio
link: low-duty-cycle navigation signals, providing precise navigation
and timing, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>