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ew! Type 1681 Automatic

Impedance Comparator — $4975

We've made
life more
difficult

Now you must choose
between TWO
automatic bridges

With the introduction of the 1681
Automatic Impedance Comparator,
you are forced to decide whether it
or the 1680 Automatic Capacitance
Bridge is better suited to handle
your measurement problems. You'll
thank us, though, because we've
made life easier for you in the long
run.

Whichever instrument you choose

- 1680 or 1681 — you get a true
three-terminal bridge, with all the
inherent accuracy and stability of a
bridge. You also get BCD output
data, %4-second (or less) automatic
balance, and a choice of frequencies
(120, 400, or 1000 Hz).

Like the 1680, the 1681 can be used
by itself or it can form the nucleus of
an automatic measuring system.
Systems typically include devices
such as scanners, recorders, card-
or tape-punches, and even on-line
computers. Call your nearest
General Radio Office, or write
General Radio, W. Concord,
Massachusetts 01781; telephone
(617) 369-4400. In Europe Postfach
124, Ch 8034 Zurich 34, Switzerland.

Type 1680 Automatic
Capacitance Bridge — $4975

W T Mgy

The 1681 is direct reading in
impedance-magnitude and phase
angle differences, and it can
measure R, L, or C from 2Q to
20 MQ.

The 1680 is direct reading in
capacitance and dissipation factor
(or conduclance) over a 0.01-
pF-to-1000-uF range.

The 1681 achieves its flexibility
through the use of external
standards — precision laboratory
standards or your production
samples.

The 1680 contains its own highly
stable internal standards.

The 1681 can read A|Z| to within
10 ppm of your standard and A6
to within 0.00001 radian. Com-
parison accuracy is as good as
0.005%.

The 1680 reads absolute value of
capacitance and loss factor to
five-figure resolution at 0.1%
basic accuracy.

The 1681 is best suited for com-
parison measurements or for
measurements requiring extreme
resolution. Typical applications
are component evaluation such
as temperature-coefficient mea-
surements, receiving inspection,
production testing, sorting, and
precise measurement of small
and low-loss capacitors.

The 1680 is best suited for general
capacitance measurements where
wide range, ease of use, and
direct readout are desired.
Capacitor sorting, process
control, and quality control are
typical applications.

Circle 900 on reader service card
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A better Ay
V-F Converter? iy
Look no

farther. —

Take this voltage-to-frequency converter, couple it with your electronic counter—
and you have a highly accurate low-level integrating digital voltmeter with high
rejection of superimposed and common mode noise. Use it with counter remote
start-stop signals to measure long term integrals. Use it with a preset counter and
you can scale or normalize analog signals. Or integrate signals crossing zero with a
reversible counter. Use two converters for ratio.

The Hewlett-Packard 2212A is more accurate, stable and linear. faster responding,
smaller than any other V-F converter on the market. Input ranges down to 10 mV
for 100 kHz output. Bipolar response with polarity output. 114 dB common mode
rejection at 60 Hz. Internal calibration reference included. Use on the bench or in-
stall in combining cases; cases available to hold two or ten converters. Price, $1100.

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

RESOLVED:

get dc to 135 MHz in a general purpose counter

RESOLVED:

get 10 ns time-interval resolution

RESOLVED:

get both in this new team from Hewlett-Packard
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You get more and more from HP counters. Now we've
extended the basic frequency-counting range to
135 MHz with a new general-purpose HP 5248L/M
Counter. And increased time-interval resolution to 10
ns with the new HP 5267A Time Interval plug-in.

This new team offers the best price/performance com-
bination available to measure period or interval in such
high-speed areas as wind-tunnel testing, shock wave
propagation, computer switching, pulse generation,
pulse delay, and similar investigations. Moreover,
you're getting the most versatile, general-purpose
counter available.

The 5248L Counter is based on the same technology
as the widely used HP 5245 series. Besides extending
the frequency range to 135 MHz, the 5248L increases
period measurement resolution to 10 nsec, too. Time
base aging rate is less than 3x107" per day. (The
5248M version gives you fast warm-up and greater
time-base stability, <5x10-'""/day). And you can use
all 12 plug-ins and other accessories for the 5245's,
like the transfer oscillator and heterodyne converters
that go up to 18 GHz.

2 Circle 2 on reader service card

For the first time, the 5267A Time Interval plug-in
combines all these features in one unit: 10 ns resolu-
tion above 100 ns, dual trigger level controls, marker
outputs to identify the measured interval on an oscil-
loscope, 100 mV sensitivity, ac or dc input coupling,
and 1Mq/35 pF input impedance that doesn’t change
with multiplier settings. Together the 5248 and 5267
make a universal counter team the exceeds all previous
limits. (The new plug-in will also add these features to
the 5245 series counters, except time interval reso-
lution will be only 100 ns.) Price: 5248L Counter,
$2900; 5248M Counter, $3300; 5267A Time Interval
plug-in, $400.

Your HP field engineer can help you attack any count-

ing problem. Or write Hewlett-Packard, Palo Alto, Calif.
94304; Europe: 54 Route des Acacias, Geneva.

o817

HEWLETTﬂ PACKARD

ELECTRONIC COUNTERS
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Third-generation small computer to
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Components review
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Infrared detector spots intruders

Phase detected automatically
Microwave review

Circulator silences 4-Ghz echoes
Production equipment review

Laser moves onto assembly line

Tester checks most components
Semiconductor review

MOS memory costs a dime a bit

Converter built on one substrate

Title R registered U.S. Patent Office; © copyright
1968 by McGraw-Hill Inc. All rights reserved,
including the right to reproduce the contents

of this publication, in whole or in part.
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Readers Comment

ABC votes nay

To the Editor:

Many of the technical comments
in the article “CBS nominates a
convention hopeful” [Aug. 19, p.
74] missed the point entirely con-
cerning characteristics for a suc-
cessful r-f camera operated in a
convention hall.

In addition, a major focus of the
article is on construction of the
camera around three lightweight
hybrid lead-oxide tubes which are
claimed to approach the perform-
ance of the standard magnetic
focus and deflection 30 mm Plum-
bicon. The performance is actually
far from that of the Plumbicon and
it took ABC to develop a lightweight
camera which has the low lag and
long life of the standard Plumbicon
by using it in a unique two-tube
configuration.

In the article much was made of
the reduction in color error due to
multipath resulting from transmis-
sion of NTSC encoded video. ABC
utilized a system of Secam-type en-
coded video which completely
eliminated error due to multipath,
and actually made the r-f connec-
tion as solid as that of the cabled
cameras.

At the Miami convention, the CBS
cameras made pictures that flut-
tered in hue and saturation, as con-
trasted with the solid ABC pictures,
which benefited from the f-m
chroma transmission standard of
Secam. This latter feature also adds
to the ability to tape record distor-
tion-free pictures directly from the
camera.

The article made a point of the
well-planned rf system that in-
cluded an omni antenna at the
backpack. Unfortunately, it is com-
mon knowledge that this would be
anathema in a crowded convention
hall. ABC anticipated this and de-
signed a 75° horn mounted on a
radio-controlled platform. CBS mud-
dleddled through by adding a
second man to the camera team to
carry a pole with a horn attached.

As far as remote controls are con-
cerned, ABC was right there with
not only the remote controlled an-
tenna but also tally, horizontal
sync, vertical sync, color lock and

Electronics | September 30, 1968



Add Sprague Series 7400A
L

to your prints for

Series 74N TTL circuits.

l“

They’re pin-for-pin identical.

SERIES 74N FUNCTION SPRAGUE PART NO.
SN7400N Quad 2-Input NAND USN-7400A
SN7401N Quad 2-Input NAND (No Collector Load) USN-7401A
SN7402N Quad 2-Input NOR USN-7402A
SN7410N Triple 3-Input NAND USN-7410A
SN7420N Dual 4-Input NAND USN-7420A
SN7430N Single 8-Input NAND USN-7430A
SN7440N Dual 4-Input NAND Buffer USN-7440A
SN7450N 2-Wide 2-Input Expandable AND-OR-INVERT USN-7450A
SN7451N 2-Wide 2-Input AND-OR-INVERT USN-7451A
SN7453N 4-Wide 2-Input Expandable AND-OR-INVERT USN-7453A
SN7454N 4-Wide 2-Input AND-OR-INVERT USN-7454A
SN7 460N Dual 4-Input Expander USN-7460A
SN7470N D-C Clocked J-K Flip Flop USN-7470A
SN7472N J-K Master Slave Flip Flop USN-7472A
Dual J-K Master Slave Flip Flop:
SN7 473N Single chip, pin 1T GND USN-7473A
- Single chip, pin 7 GND USN-74107A
SN747 4N Dual D-Type Edge-Triggered Flip Flop USN-7474A
- Dual AC Clocked J-K Flip Flop USN-7479A
COMPLEX ARRAYS
SN7441N BCD-To-Decimal Decoder/Driver USN-74418B
SN747 5N Quadruple Bistable Latch USN-74758B
SN7 480N Gated Full Adder USN-7480A
SN7482N 2-Bit Binary Adder USN-7482A
SN7483N 4-Bit Binary Adder USN-74838B
SN7 490N Decade Counter USN-7490A
SN7491AN| 8-Bit Shift Register USN-7491A
SN7492N Divide-By-Twelve Counter USN-7492A
SN7493N 4-Bit Binary Counter USN-7493A

For complete technical data on Series 5400 and 7400A
circuits, write to Technical Literature Service, Sprague
Electric Co., 35 Marshall St., North Adams, Mass. 01247

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

Electronics | September 30, 1968

SPRAGUE

THE MARK OF RELIABILITY

“Sprague’ and '@' are registered trademarks of the Sprague Electric Co.
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Some people will buy a Sierra
High-Power Signal Generator

You can change the output tube in a Sierra Model 470A in as
little as 30 seconds. With other signal generators, the job eats
up precious hours. So you can’t really fault a man who goes
overboard on this quick-change act, even though he may be
overlooking some of the more important advantages of owning
a 470A.

For example, consider the low cost of high-power output, as
depicted by this table:

Fn(a&u"er)lcy Range 50-200 200-500 500-1000 1000-1800 1800-2500
z

Maximum Power (W) 50+ 65+ 60+ 40+ 20+
Price $2,650 $2,555 $2,555 $2,835 $3,360

Each of the five models puts out more than enough power to
comply with field-strength requirements of currently effective
EMI specifications.

Consider such conveniences as: Direct-reading, front-panel
meters that keep you posted on power output plus grid and
cathode current; an output monitor jack that gives you power
samples 35 db down from the main output, ideal for waveform
analysis and frequency calibrations; automatic protection
against no-load or underload conditions.

Weigh the specs. A magnificent body of technical literature
awaits your pleasure. Write Sierra/Philco-Ford, 3885 Bohannon
Drive, Menlo Park, California 94025,

...for the pure pleasure
of changing the only
tube in its magnificent
solid-state body

PHILCO

PHILCO-FORO CORPORATION
Sierra Electronic Operation
Menlo Park, Califorma « 94025




Readers Comment

iris which permitted its three
cameras to be operated via r-f for
the entire convention period within
the highest broadcast standards.

If the CBS camera was nominated
I can safely say that ABC’s Scram-
bler was elected.

Max Berry

Manager
Audio/Video Systems
American Broadcasting Co.
New York

Creating incentive

To the Editor:

The article on CO; laser systems
[Aug. 5, p. 51] though interesting in
itself points out three more signifi-
cant points or, if you prefer, elec-
tronics industry maladies.

The first of these is the fallacy in
the industry belief that all advance
technology flows forth only from
Bell Labs, and secondarily that
only well-known scientists such as
C. Kumar N. Patel deserve credit
for advancements in their fields.

Although I respect Mr. Patel’s
reputation and admire his contribu-
tions to the science, I for one am
pleased that, within our crippled
and sadly ailing patent system, the
man there “first with the most”
gets the credit.

The third and perhaps most sig-
nificant point is the “He’ll get noth-
ing” statement uttered by Robert
Dressler, president of Riker Video
concerning inventor R.C. Vickery.

I am sure this attitude is war-
ranted if Vickery was a full-time

= === = e e— o — e ——

research scientist. Then, credit is
payment enough to negotiate for
higher paying positions in his ca-
reer development. On the other
hand, if he were just a creative en-
gineer—as is often the case in a
small company—not being paid as
a researcher, I am sure Mr. Dres-
sler’s ill-chosen words will cause
his own technical staff as well as
many others to reflect more than a
little on the expressed creative in-
centive of “He’ll get nothing.”
W.D. Summers
TRW Inc.
Loveland, Colo.

Television in India

To the Editor:

“India bids for self-sufficiency”
[Sept. 2, p. 117] reflects an inform-
ative image of the nation today and
tomorrow. The various statistics are
quite accurate. However, the article
may develop a misleading impres-
sion for a reader not familiar with
living standards, inceme, etc. of the
different masses in India.

For example, a price of $250 for
a 23” tv set may sound reasonable
by American standards but the
median income of a salaried per-
son from a middle class family is
between $400 and $533 (approxi-
mately 3,000 to 4,000 rupees). That
means he will have to save at least
half a year’s salary to enjoy tele-
vision entertainment.

Ramakant Dhond
Bendix Semiconductor
Holmdel, N.J.

SUBSCRIPTION SERVICE

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

Mail: to: Fulfiliment Manager
Electronics

ATTACH tf you are moving, please let us know

CHANGE OF ADDRESS

five weeks before changing your address.
MBEI- Place magazine address label here, print
HERE your new address below,

Air Traffic
Control System
0f

Central America

uses Farinon radio and
multiplex systems for
reliable telephone
circuits.

So do 16 US government agencies,
45 US telephone companies of

all sizes, 36 communications
agencies of other governments,
and the Volta Aluminum Company
of Ghana...among 223 others.

Farinon has won a world-wide
reputation for performance,
reliability, economy and all-
around engineering judgment.

Write for our catalog of radio,

P.0. Box 430 , 5 4
Hightstown, N.J. 08520 A = microwave and multiplex equipment,
| accessories and services.
I To subscribe mail this form with your payment
and check [] new subscription [] renew my | name
| present subscription hl " .
I Subscription rates: qualified subscribers In the | agdress ° . '
U.S. 1 year $8 two years, $12; three years, l b
I $16. Non-qualified: 1t year $'|256I Subscnptlgtn
rates for foreign countries available on request. a5 ats 7Ip code _J Erarlrgon_Electric,.iss_mshinmn st, San CM(’. Cal. 94070
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Who’s Who in this issue
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Padwick

Matching test equipment to the requirements of customers is Gordon D.
Padwick’s job. As applications manager in the systems group at the Fair-
child Instrumentation division, the author of the article on the dynamic
testing of integrated circuits (page 74) is strongly aware of the importance
of dynamic parameters as well as the problems of measuring them. Pad-
wick is a native of Birmingham, England, and holds a BSEE from the
University of London.

Now a consultant on computer applications in processing industries,
George Marr, co-author with Leo Noronha of the article on hybrid com-
puters on page 86, studied chemical engineering at Yale, received a Ph.D.
from Princeton, and taught at Yale. He left Electronic Associates Inc.
this year, having worked at that company since 1961. Noronha is man-
ager of computer systems applications at Electronics Associates. He
received his BSEE from the University of Birmingham, England, in 1958,
and has worked in Mexico, England, and Belgium. He is a member of
the British Computer Society and of the British IEE.

| i

Noronha

Marr
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Shapiro

Computers need programs to make
them work, and planning the world-
wide distribution of these programs
is the job of Saul Shapiro, author
of the article about choosing a
simulation system on page 91. Sha-
piro is an advisory systems analyst
in the program information depart-
ment of IBM’s Data Processing divi-
sion. He has been with the com-
pany since 1959. Like most com-
puter applications people, Shapiro
relies on a mixed bag of skills. He
holds a bachelor’s degree in chemi-
cal engineering from Cooper Union,
and a MSEE and Ph.D. in mathe-
matical statistics from Columbia.

After receiving
his bachelor’s
degree in indus-
trial engineering
from the Univer-
sity of Minne-
sota in 1955,
Donald Gray
joined the West-
inghouse Elec-
tric Corp.’s Elec-
tronic Tube division. In 1960, when
solid state devices began to replace
vacuum tubes, Gray moved on to
National Electronics, where he has
worked on rectifier design, develop-
ment, and production engineering.
Since 1963 he has been doing de-
velopment work on SCR’s, work that
has helped produce the regenera-
tive-gate device described in the
article on page 96.

Gray
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Do you have this
new capacitor data ?
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DIPPED MICAS. .. for entertainment and
commercial equipment

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

CIRCLE READER SERVICE NUMBER 220

SPARK GAPS . .. for TV tube protection

Sprague spark gaps suppress tramsient voltagc 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
means of safely bypassing transient overvoltages. All
Sprague spark gaps are 100% tested to insure your circuitry.
Use them to protect your picture tube warranty. Ask for
Engineering Bulletin 6145A.

CIRCLE READER SERVICE NUMBER 221

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

GENILAL-APPLICATION
Cote-mela DL CAPATTONS

i

AP R ATURCOMPINSATING
Cove mads ORI CAPATTORY

*--C\Q&a‘e:'@

¢

|

SPRAGUE COMPONENTS

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
NPO to N2200. Capacitance values from | to 2200 pF with
1000 WVDC ratings are available, plus popular values at
3000, 4000, and 5000 WVDC for TV yoke circuits. Mini-
fied units in 250 WVDC ratings may be obtained with
capacitance values ranging from 22 to 990 pF. Ask for En-
gineering Bulletin 6102B.

CIRCLE READER SERVICE NUMBER 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

CAPACITORS

TRANSISTORS

RESISTORS

INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS
INTERFERENCE FILTERS

apc-TINIM

PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS
MAGNETIC COMPONENTS

PULSE TRANSFORMERS
CERAMIC.BASE PRINTED NETWORKS
PULSE-FORMING NETWORKS

THE MARK OF RELIABILITY

“Spragus” ang @ are reistered trademarks of the Sprague Electne Co,

9



5 things you should know

3.More than a switch:

Most double-diffused power transistors can only
be used for switching applications. But, Fairchild
power transistors have extremely high power dissi-
pation. That means they can also be used as ampli-
fiers. (Servo-amps, power amps, class B push-pull
amps, etc.) They also make good switches.

10 Electronics | September 30, 1968



L.The discrete emitter:

Fairchild has improved beta linearity character-
istics of power transistors. We chopped the emitter
into many small discrete emitters connected in
parallel by buss bar metalization. As a result, the
increased emitter-base peripheral area raises
emitter injection efficiency.

2.Integrated feedback
l‘eSISfOI‘S: We also increased the safe

area of operation. With a built-in safety fuse. Each
discrete emitter is connected to the buss bar through
a deposited thin film nickel-chromium resistor. That
keeps the current flow under control and increases
the device’s second breakdown capability. If any
emitter overheats, its resistor will open. Fairchild
power transistors will perform without detectable deg-
radation with up to 10% of the emitter sites opened.

about silicon power transistors:

4.Planar II;

Several manufacturers use the Planar* process to
make power transistors. But, not the way we do.
(That's why other power transistors are limited to
switching functions.) So, if you're a circuit designer,
you don't have to put up with the low reliability and
poor frequency response of Mesa designs. Fairchild
offers reliable, 100%-tested epitaxial Planar power
transistors with high frequency response. And, with
all the advantages Fairchild power transistors offer,
they cost only a little more than Mesa.

i3 " '-"IY'- Jrrrwi:r

Electronics | September 30, 1968

5.Power source:

You can get power transistors from your local
Fairchild distributor. He’s got NPNs and PNPs.
Amplifiers and switches. Simply circle the Reader
Service Number below for complete specifications
and applications information.

Fairchild Semiconductor, A Division of Fairchild Camera and
Instrument Corporation, 313 Fairchild E————————
Drive, Mountain View, California 94040 w
(415) 962-5011 TWX: 910-379-6435 SencONDLCTOR

Circle 11 on reader service card 11



The
New
Emancipator

63 KEYS TO COMPUTING FREEOOM ARE NOW WITHIN YOUR REACH!

Freedom from waiting to get on the BIG computer;

Freedom from translating your problems into
foreign computer languages;

Freedom from starvation-level computing with
under-developed calculators;

Freedom from the drudgery of manual computation.

The new hp 9100A puts heroic computing power
responsively at your fingertips. ..
for the unheroic, one-time-cost of $4900.
Fast core memory delivers answers
to log, trig and other keystroke functions in milliseconds.
And...in seconds you get answers to more complex computations wiair = wmeorary | Dynamic range 10-** to
such as roots of a fifth degree polyromial ... sustuns oy scomuael 10%°, nearly 200 dec-
il B Rl f i . Observation of

Fourier analysis. . .elliptic integrals...Fresnel integrals... . ades ¢

1 e | | - luati math operations on 3 displayed registers.
[Ed a.n complex polynomia e\{a uation. °) Up to 16 more registers for data storage.
coordinate geometry... regression analysis. ..
three dimensional vectors... numerical integration
and many, many, more!
This major computing capability is compressed into o) Complex and vector arithmetic
one 40 pound package. simplified with coordinate trans-

) . formation keys, rectangular-to-
Its only moving parts are the keys, the switches polar and vice-versa, in milliseconds.

and one decimal wheel.
No noise!

The 9100A is being delivered now
along with an extensive —and growing — program library
that puts you in control.

Trig functions covering all quad
Examine the keyboard. Question every key and switch. rants and any size angle in
Then join the participators! degrees or radians.
A telephone call or purchase order directed to any
Hewlett-Packard sales and service office
(located in principal cities throughout the world)
will start your liberation from the tyranny and
tradition of too BIG, too slow and too weak.
If you are still skeptical or of faint heart,
ask for a demonstration.
It will affirm, assure
and delay — but only slightly
—your entry into the solid-state
of personal computing freedom. Hurry.
Being a leader has its advantages.
Hewlett-Packard, P.O. Box 301,
Loveland, Colorado 80537.
Europe: 54 Route des Acacias,
Geneva.

9100A puts answers just a touch away!

HEWLETT @E PACKARD o
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@ Up to 196 program steps, each

a simple key stroke. “IF” keys
permit looping and branching
flexibility found only on large computers.

e Edit programs easily. Single-step
through programs to check and
de-bug. Address an individual
step and make corrections without re-

entering the entire program.

Program from the keyboard.
Record and store programs on
credit-card-size magnetic cards
for repeated use.

Designed for expansion. Printer,
plotter, electrical data input/
output will become available.



“Four to six weeks
for power supply

delivery?
- Forget it!

Acopian will ship
any of their
62,000 different

. AC to DC plug-in
power supplies
in just 3 days!”

1]

| This catalog lists

| 62,000 models of
AC to DC plug-in

| power supplies

| available for ship-

| ment in just three

| days. Choose the
exact outputs you
need. Singles or

| duals, regulated

| or unreguiated.
Write or phone for

| your free copy.

|
|
|
|
|
| Name I
| Title ‘
I Company {
I City :
| State Zip |
| : |
I HAecapizn |
| Acopian Corp., Easton, Penna. 18042 '
I Phone: (215) 258-5441 !

14 Circle 14 on reader service card

Who's who in electronics

“Demand for small general-purpose
computers is simply outstripping
the industry’s ability to fulfill it,”
according to Edson D. de Castro,
who’s generally recognized as the
father of such computers.

The company de Castro and two
other former Digital Equipment
Corp. officials formed to make help
meet this demand has already pro-
duced a new breed of small ma-
chine, the Nova (see *“Third-gen-
eration small computer to make its
debut in December,” page 147).

Now, as president of the new
firm, Data General Corp. in Hud-
son, Mass. [Electronics, Sept. 16,
p. 34], de Castro will be competing

pany’s profits. And though the
Nova will compete aggressively
with the various PDP-8’s, the three
men expect a fast-expanding mar-
ket to provide room for both firms.

The Nova has more achitectural
characteristics in common with an
IBM 360 than with a PDP-8, says
de Castro. “And we're taking more
advantage of large integrated-cir-
cuit arrays than other builders of
small general-purpose computers.”
Adds Sogge, “We'll use anything
we don’t have to buy on a purely
custom basis.”

The firm also stresses logic at
the expense of hardware in an at-
tempt to cut parts costs. This com-

Burkhardt de Castro

with his past. He left DEC as head
of small-computer design, having
created since 1962 the PDP-5, PDP-8,
PDP-8I, and PDP-8S.

His cofounders and vice presi-
dents at Data General are Henry
Burkhardt, who was head of small-
computer applications programing
at DEC, and Richard G. Sogge,
head of memory and circuit devel-
opment.

Lebensraum. When the three left
last April, the PDP-§ series ac-
counted for the lion’s share of
DEC’s unit volume and, it is said,
for as much as half of the com-

Richman

Sogge

bination of high power and low
price is expected to spur quick sales
to original-equipment manufactur-
ers. According to Data General’s
director of marketing, Allen Z.
Kluchman, also a former DEC em-
ployee, a 16-bit Nova with four
kilobits of memory will sell for
$8,000—but an order for 200 Novas
will give OEM’s a 40% discount, to
$4,800.

Burkhardt says Data General’s
software package will also be aimed
at the OEM’s, Burkhardt, who wrote
all DEC’s pulse-height-analysis pro-
grams, as well as its typesetting
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DC to 40 MHz in Seven Inches!
90 db Clean.

Up above, you see just one member of Fluke's ex- Brief Specifications
citing new family of frequency synthesizers. Model

644 covers DC to 40 MHz. Model 633 covers DC to e - - =
Frequency DC - 40 MHz DC - 11 MHz DC - 2 MHz
11 MHz. Modgl 622 covers DC t.o 2 MHz range. . Range 0.1 hz Steds d1hiz Staps 0.1 bz At
All three qmts feature exceptlonglly onv spurious Non-Harmonic At least90 DB —90 DB to 5.5 MHz
content, high signal to phase noise ratio, modern Spurious Below the —80 DB to 6.5 MHz  —90 DB
. A s e q q q o Fundamental —60 DB to 11 MHz
packaging in minimum panel height, in-line, in- E ‘ T
as
plane frequency readout and fast remote program- e Bolow the _3508 _3508
ming to give you synthesizers with the right figure Fundamental
of merit. Internal 1 part in 10 to the 8th per day stability
3 d Standard Higher stabilities optional
Want a demonstration? Your full service Fluke e 97er S8 P
] q Size 7" high, 17" wide, 23" deep
sales engineer will be glad to arrange a demonstra- Mounting ears fit standard 19" rack
tion of any or all of these high performance new Power 100/115/200/230 VAC plus or minus 10%

50 - 400 Hz 75 watts max.
Price $10,490 $7,090 $6,490

FLUKE

Circle 15 on reader service card

synthesizers. Or write or call us here at the factory
for more information.

Fluke, Box 7428, Seattle, Washington 98133. Phone: (206) 774-2211. TWX: 910-449-2850. In Europe,
address Fluke Nederland (N.V.), P.O. Box 5053, Tilburg, Holland. Telex: 844-50237. In the U.K., address
Fluke International Corp., P.O. Box 102, Watford Herts, England, Telex: 851 934-583.




if you’re using
any other

miniature fan
in your equipment,
you're getting

less efficient cooling...

and paying more dollars to do it!

THE NEW ALL-METAL MODEL 8500 IS...
THE QUIETEST...

(Unmatched low noise level of 28.8 dB SIL.)

THE MOST COMPACT...

(%'’ thinner than conventional 3’ fans. Standard
mounting dimensions for EIA 3%’ rack panels.)

THE MOST EFFICIENT...

(Delivers 45 cfm at zero static pressure. .. up to 50%
more air than other 34’ fans.)

31/g” FAN YOU CAN GET YOUR HANDS ON

(Immediate delivery through leading electronic distributors
or directly from factory stock.)

IF THIS SEEMS TOO GOOD TO BE TRUE,
FILL IN THE COUPON AND WE'LL MAKE YOU A BELIEVER!
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OK, so prove to me that the new Model 8500 offers better per- 1
formance at a lower cost than any other 3" fan. i
(] Have sales representative call (] Send me complete data :
B el O e L T 11,3 RARSRSIRY. 888 0o o0 000000 :
COMPANY . e eevveeeeeneanuneeeeenaneeeeensnnnes PhOne. ....ovvvvvrvnnnns Ext.......... =
ATHABESEY - o - o o o o TR « o o5l sermt 44 g0000006000500 00 Statelr. .. (5555000 1
|
i
|
|

W;ﬁfro Rl INC.

312 Seventh Street, San Francisco, Cal. 94103 |
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Who's who in electronics

software, estimates that 150 to 200
of DEC’s typesetting computers are
now in the field. With his experi-
ence in these and other applica-
tions, Burkhardt says he has a feel
for new OEM applications that have
yet to surface. In fact, he says some
of the Nova’s powerful multiaccum-
ulator architecture was developed
with such new applications in
mind.

Basic scheme. The hardware in
Nova was largely selected by
Sogge, who is said to have picked
all DEC’s IC’s. Sogge also played a
key role in developing the special
core memories for DEC computers.
He had worked for Raytheon, where
he developed the basic scheme used
in the read-only memory of the
Apollo guidance and navigation
computer, as well as one of the first
IC sense amplifiers. Nova makes
heavy use of very similar read-only
memories.

Heading the sales effort, with the
title of vice president, will be the
outlander among the founding four.
Herbert J. Richman came not from
DEC but from Fairchild Semicon-
ductor, where he was Eastern sales
manager. Fairchild will supply
transistor-transistor logic IC’s for
most of Data General’s output; Sig-
netics is to be the second source
for the circuits.

And, unlike many new ventures,
Data General plans to buy vast
numbers of parts almost from the
outset. Next year, the company is
planning to build at least 200
Novas—possibly more—according to
Kluchman.

Anything but undercapitalized,
the company has leased a 15-acre
site in Southboro, Mass., and is
readying a 10,000-square-foot-plant
it hopes to move into before Christ-
mas.

The money to make such a fast
start possible has come from a
group of about 15 investors, (de
Castro & Co. retain control), many
of whom are in the electronics in-
dustry. Running financial interfer-
ence with Wall Street and with in-
dustry personalities was Richman’s
job, and, judging by de Castro’s
smile when he mentions the till,
Richman succeeded.
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The Heinemann Series JA
circuit breaker

Legend has it that the equipment that
wears one is forever safe from harm. (Al-
though our claims for it are considerably
more modest.)

We do believe, however, that a bouquet
of color-coded JA’s on your equipment
panel will give you a distinct feeling of
well-being.

For one thing, those bright JA color caps
make your panel look better. (They also
make faults easier to find and correct.)
There are nine happy colors to choose
from.

For another, you have all the advantages

of Heinemann'’s kind of hydraulic-magnetic
protection working for you.

What advantages?

Ultra-precise current ratings, from 0.020
to 30 amps, in fractional increments. Ab-
solutely temperature-stable current ratings
and trip-points. Job-matched overload re-
sponse curves. Special function internal
circuits like relay-trip, auxiliary-switch, and
so forth. Multipole models for multiple pro-
tection requirements.

And a five-year warranty.

We think maybe the warranty was the
beginning of the legend.

For more information on our colorful
JA breakers, write for Bulletin 3350,
Heinemann Electric Company, 2700 Bruns-
wick Pike, Trenton, N. J. 08602,

4056 l
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7 digit Universal Counter 5995
30-day celvery 2 year warranty

0 to 20 MHz

Integrated circuits

10 mv sensitivity

2 input amplifiers

Pushbutton controls

100 xsec minimum display time
Simplified programming
8-digit readout (optional)

How come such a whale of a buy for a true
universal counter? Because of its superb design! Roundabout

circuitry has been simplified, interconnections reduced, and logic minimized.

Also, normally unused extras have been made available as options. Model 300 shows

the conceptual, design, and manufacturing skill you'll get used to expecting from Time Systems.
Circle the reader service card, write or telephone for complete specs.

New Computing Counter
measures very low frequeneies
with 7 digit resolution #1995

7-digit resolution
0.1 Hz to 20 MHz
Autoranging
Autofiltering*
Autoreset

10 mv sensitivity
Pre-set trigger level

Why is this counter like no other? Because it gives
you direct frequency reading as low as 0.1000000 Hz! Never
again wilt you need to read period and convert to frequency. Our unique,

low-cost digital computing circuit does it for you. Makes period reading obsolete,

doesn't it? Model 210 is another in a new class of computing counters from Time Systems.
Circle the reader service card, write or phone for complete data.

* patent pending
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Execlusive new lite needl¢
adds fastglance analog readout
to digital panel meters

MODEL 700

Lite needle

Autopolarity

0.1% accuracy (10 to 40° C)
>1000 megohms/volt

100 wv resolution

What makes these panel meters
unique? Time Systems’ exclusive
lite needle simulates the left-to-right
action of an ardinary deflection

type meter. You get simulated
analog readout for quick-look trend
information, plus digital readout for
high accuracy. Complete voltage
and current ranges are available.
Stack them in banks — ask for
quantity discounts. For complete
information, check the reader
service card, write or telephone.

* patent pending

TE TIME SYSTEMS CORP

MODEL 710

Lite needle

Autopolarity

Floating analog ground
Floating BCD output

0.1% accuracy (10 to 40° C)
>1000 megohms/volt

100 wv resolution

o ] h 2
LR

* P e

-vJy P

MODEL 700

=

21! | =
It 1 "\J/! S

SYSTEMS CORPORATI

N

265 Whisman Road ¢ Mountain View, California 94040  Telephone (415) 961-9321
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BY ARNOLD
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speed time
in new
dimensions

The *‘tick-tock” of the pendulum clock is quaint,
but passé in today’s world of precision. Modern
and inexpensive timing devices rely on permanent
magnets which won’t lose their power, hence
maintain accuracy. Clocks, timers and pinwheel
motors requiring low torque and constant speed
use rotors of Arnox 3 impregnated into a resin.
When time is a design parameter, forward-looking
manufacturers look to Arnold for high-quality
magnetic materials, design,
technology, components. Magnetic
cores. Powder cores. Laminations.
Permanent magnets. You ask. We’ll
supply. The best in magnetic materials.

Write for free gulde to the only complete line of magnetic materials.

In other areas where time is a factor you'll find Arnold magnetic
materials: soft ferrites in pushbutton phones . MPP cores in
high frequency selection or control . powdered iron cores and
toroids in electronics, radio and communication equipment , tape
cores in NC machine tools » bobbin cores in telemetering and
delayed action fuses « Supermendur “C’' cores in transformers.

ARNOLD

SPECIALISTS IN MAGNETIC MATERIALS

The Arnold Engineering Company, Main Office: Marengo, Ill.
Branch Offices and Representatives in Principal Cities
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The more
you need from

crystal filters,
the more yuu
need Bulova!

Today's sophisticated systems call for filters
with “difficult”’ characteristics. Difficult, that
is, for everyone but Bulova! Bulova has had so
much experience with crystal filters, there's
hardly anything we don’t know about them,

Take single side-band filters, for example:
Attenuation figures alone are not enough to
adequately describe today’s military commu.
nication filters. More and more filters require
limitations on envelope time delay, while
others must follow a precise time-delay
envelope curve.

Bulova has been testing for these parameters
— providing measurements both in terms of
phase linearity and, in many cases, directly in
envelope time- delay readings. As a result,
Bulovacanengineer
and produce to the
exact measure-
ments you specify.
And at a realistic
price!

b _—
: ]

Proof:

Here are the
actual curves and
specs for just one

Bulova filter,
Model 562.
Mwassa
o *IJIUDERES £t
! n-zaur-snoamn_ L3
0~ Ly LI .

L T~ R TR T B T R TV R I T

Bandwidth (1db) 100.255 to 103.035 K¢
Bandwidth (60 db) 99.990 to 103.260 K¢
Carrier frequency — is 100 K¢

Loss at carrier — 55 db min..

Ultimate attenuation — 70 db

Max. insertion loss — 6 db

Max. ripple — 1 db max.

Operating temperature— —40° to +65°C
Impedance — 5002 (in and out)

Differential envelope time delay — 500 usec
max. over 809% of pass band

With specs like these you ¢an see why we say
— the more you need from a filter, the more
you need Bulova! Call or write Dept. E-21.

Iry Bulova first!
FREQUENCY CONTROL PRODUCTS

ELECTRONICS DIVISION
OF BULOVA WATCH COMPANY, INC.

61-20 WOODSIDE AVENUE
WOODSIDE, N.Y. 11377, (212) DE 5-6000
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Meetings

Hybrid microelectronics: still thriving

Despite the increasing importance
of monolithic integrated circuitry,
hybrid microelectronics technology
appears to have a secure hold in
the solid state world, as evidenced
by the caliber of papers that will
be presented at the third Hybrid
Microelectronics Symposium.

This year’s meeting, in Chicago
Oct. 28-30, comprises 50 papers
divided into eight sessions and will
concentrate on advances in beam-
lead techniques, stable resistor
pastes, and thin-film capacitors,
and on recent experimental work
in hybrid microwave IC’s.

In a session on component de-
sign, Roger D. Quick, of the Friden
Research Center’s technical staff,
will describe a computer-aided sys-
tem for designing hybrid circuit
masks. The program is run on an
IBM 360/30 and uses a Calcomp
plotter. Patterns are inked first on
frosted Mylar and then replotted
over the first inking to provide
enough opacity for direct photo-
graphic reduction.

Colorful. In the area of applica-
tions, five engineers from the

Zenith Radio Corp.’s research lab-
oratories will present a paper on a
hybrid thick-film chroma-demodu-
lation and color-difference amplifier
in which three circuit sections are
combined on a single 1-by-2-inch
ceramic substrate. The first section
is made up of two dual-diode color
demodulators; the second is the
color-difference amplifier. The final
section is a four-diode d-c restora-
tion circuit that clamps all three
color signals,

The amplifier consumes 9 watts.
It’s still experimental, but could
replace 50 to 65 discrete compo-
nents in a color tv set.

Other papers will cover a tech-
nique for testing circuit compo-
nents before incorporating them on
the substrate, a room-temperature
nickel metalizing process for alum-
ina ceramics, and a digital process
control system for tuning thin-film
devices designed for the RC audio
oscillator in Western Electric’s
Trimline Touch-Tone dial.

For further information write Joseph Eng-
lish, c/o Cozzens and Cudahy, 9501 W. Devon
Ave., Rosemont, IIf. 60018.

Calendar

Allerton Conference on Circuit and
System Theory, |EEE; Allerton House,
Monticello, lll., Oct. 2-4.

International Telemetering Conference,
International Foundation for
Telemetering; Ambassador Hotel,

Los Angeles, Oct. 8-11.

Symposium on Multivariable Control
Systems, International Federation of
Automatic Control; Duesseldorf,
West Germany, Oct. 7-8.

Fall Meeting of the Society of
Automotive Engineers, Commitee on
Electromagnetic Compatibility;
Cabana Motor Hotel, Atlanta, Ga.,
Oct. 8-9.

International Telemetering Conference,
Foundation for Telemetering;
Ambassador Hotel, Los Angeles,

Oct. 8-11.

Symposium on Applications of
Ferroelectrics, IEEE; Catholic University
of America, Washington, Oct. 10-11.

German Society for Medical and
Biological Electronics, Munich,
Oct. 10-11.

Conference on Analytical Chemistry in
Nuclear Technology; Mountain View
Hotel, Gatlinburg, Tenn., Oct. 10-12.

Metallurgical Society of the American
Institute of Mining, Metallurgical, and
Petroleum Engineers; Detroit,

Oct. 13-17.

International Astronautical Congress;
Waldorf-Astoria Hotel, New York,
Oct. 13-19.

Systems Sciences & Cybernetics
Conference, IEEE; Towne House,
San Francisco, Oct. 14-15.

(Continued on page 24)
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Innovation in IC packaging panels

Let Augat provide flexibility, reliability and fast turn around time you need

You can have increased flexibility — and save time, llustrated are four methods of input-output

space and money — with Augat's unique 2-dimensional connections. These are available on virtually any size
approach of packaging IC's on a point-to-point basis. or shape panel required to fit your existing cabinets,
And regardless of the size of package, Augat can racks and drawers. Variations in contacts and

design and produce the panels and peripheral hardware materials permit unusual pricing flexibility.

to solve your most difficult packaging problem. Why wait. Call Augat for fast proposal and delivery.
In addition to standard panels, modifications can be Tel: 617/222-2202 or write

made to your specification without premium charge: for our complete IC folder. Augat, Inc., AUGAT
Standard sockets and connectors, providing excellent 30 Perry Ave., Attleboro, Mass. 02703. INC
lead retention, low contact resistance, and long

life reliability are used on all panels.
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wise,
printed
circuit board
foolish -

Our printed circuits often appear to cost a bit more. But when quality counts
and your final assembly costs are checked, the cost turns into savings. WHY?
These parameters tell the story: dimensional stability, solderability, shelf
life, repeatability, reliability, and assurance from the largest printed circuit
supplier in the world that your requirements have been maintained.

Consider the other savings. Inspection time saved. MRB time saved. Eatra
paperwork and bookkeeping on rejects avoided. You might say it sometimes
takes a dollar to save two.

Our boards are built to pioneer the moon, explore Mars, power the finest
hi fi system, are used in computers that add to our very existence. We've
had to build some of our own machinery and develop special processes in
order to give you this kind of reliability. Is it the kind you're looking for?
Write us, visit us, we'll meet your exact needs.

CINCH-GRAPHIK

DIVISION O F UNITED-CARR

FSEd 200 South Turnbuil Canyon Road, City of Industry (Los Angeles), Cahit 91744 - Phone (213) ED 3-1201 Sales
" e offices in 33 principal cities througnout the United States, Great Britain, Canada, Australia and West Germany.
MEMBER

CONSISTING OF CINCH MANUFACTURING COMPANY, CISCH-GRAPHIK, CINCH-MONADNOCK, CINCH-NULINE, UCINITE (ELECTRONICS) ANG PLAXIAL CABLE DEPT,
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Meetings

(Continued from p. 22)

Symposium on Switching and Automata
Theory, IEEE; Schenectady, N.Y.,
Oct. 15-18.

Symposium of Reliability in Electronics,
Hungarian Academy of Sciences;
Budapest, Oct. 15-18.

Conference on Electrical Insulation and
Dielectric Phenomena, National
Academy of Sciences—~National
Research Council; The Inn, Buck Hill
Falls, Pa., Oct. 20-23.

Meeting and Technical Display,
American Institute of Aeronautics and
Astronautics; Philadelphia Civic Center,
Philadelphia, Oct. 21-25.

Shock and Vibration Symposium, Naval
Research Laboratory; Asilomar
Conference Grounds, Pacific Grove,
Calif., Oct. 22-24,

International Electron Devices Meeting,
IEEE; Sheraton Park Hotel, Washington,
Oct. 23-25,

Nuclear Science Symposium, IEEE and
United States Atomic Energy
Commission and Atomic Energy
Commission of Canada; Bonaventure
Hotel, Montreal, Canada, Oct. 23-25.

Seminar in Depth—Image Information
Recovery, Society of Photo-Optical
Instrumentation Engineers; Benjamin
Franklin Hotel, Philadelphia, Oct. 24-25.

Instrument Automation Conference and
Exhibition, Instrument Society of
America, Hilton Hotel; New York
Coliseum, N.Y., Oct. 28-31.

Machine Tools Industry Technical
Conference, IEEE; Wagon Wheel Lodge,
Rockford, Ill., Oct. 28-30.

Applied Superconductivity Conference
a