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A multifaceted computer world has to consider the growing list
confronts today’s designer. He's of non-traditional peripherals. And
got to keep up with progress he must recognize new computer
in architecture made possible by uses such as in robotics and
improved chip technology. He numerical control. Turn to P. 32.
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UNIVERSAL
MODEMS

Anaheim Convention Center,
Anaheim, Calit
May 18-22, 1975

See us at Booth 2467
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Universal makes modems any way you want them — as
OEM cards, rack-mountable units or free-standing pack-
ages. In a word, we combine the latest in modem tech-
nology with the ultimate in personalized service and
personalized applications engineering.

For example, using CMOS technology, we’ve put a
whole 201 modem on a single card in less than 50 square
inches. Of course we also offer many choices of 103s
and 202s.

Our custom design capability offers you the perform-
ance options you need, as well as complete compatibility
with your mechanical layout. Besides cards, rack-
mounted or free-standing units, Universal also provides
multi-channel packages, with modems in any frequency
mix up to 2400 bps.

In addition to our products, we’re awfully proud of our
customer service. Check us out: Call us on the tele-
phone. You’'ll like what you hear.

IIIIIVHI'ﬁﬂl llﬂlill SYShems

2611 Leeman Ferry Road * Huntsville, Alabama 35805 - Telephone (205) 533-4500 + TWX 810 - 726-2100
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'63 [ > _ Dimensions: 12" wide x 5%
‘» WaveTE! Q wordel 3000 SIGNAL GENERATOR Price: $1,975
Note: In addition, the entire frequency range is

emotely pro 1mable in | kHz steps using
INFORMATION RETRIEVAL NUMBER 2 ceticlely prgratmaple n . ki siope iting
six lines of BCD programming.

We'll remember your pounds of solid state ingenuity.  would be cruel. So we'll just print
impressive bulk, your incredible  Yet the phase-locked Wavetek the Wavetek 3000’s specifications
weight, the glow of your vacuum 3000 can do everything you for youtoread . . . and weep.
tubes burning into the night. used to do. (Some things a little

Whenever anyone said ''signal better.) All the while consuming

generator’’ we thought of you. less than a tenth the power and a WAVETE Ke

But someone new has come fraction the bench space. Even B TAN S HEOROORATED

along—from Wavetek. Slim, the price is a little lower. P.O. Box 190, 66 North First Avenue
g 2 Beech Grove, Indiana 46107
attractive, a mere twenty-five We could go on, but that Tel. (317) 7833221 TWX 810-341-3226
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There's now a new energy source that's a superb
alternative: Rechargeable, sealed lead-acid batteries
from Gates.

We call these batteries the future in energy cells. And
for good reason.

They have all the product advantages you need plus
economic advantages that may well give a new dimen-
sion to your product pricing.

Advantages: Gates Energy Cells are as compact as
nickel cadmium or gelled type cells. And they are com-
pletely sealed, so that no acid vapor can leak out
(they also include a self-sealing vent for extra
safety). Gates Energy Cells provide low in-
ternal impedance for high discharge rates
(more than 100 amps from the D cell and
200 amps from our X cell for short periods
of time). And can be operated or stored in
any position.

Gates Energy Cells offer great packag- =Nnergy Products

Where the
energy future is now

ing flexibility. In fact, our individual cell availability
allows you to choose your own sFecific voltage (in 2-volt
increments) and current, as wel

Just as important as what Gates Energy Cells have to
offer is what they don’t have to offer. Like outgassing
problems. Or cell reversal. Or “memory” problems.

Because Gates Energy Cells are made from low-cost
materials that are readily available, they’re very high in
watt-hr. per dollar value. Which means that if you specify
them, you’ll probably save your company more than a
few dollars. And make yourself into something of a
hero in the bargain.

as configuration.

To find out more about the future in energy
cells, circle our reader service number or
write us. We'll send you free literature con-
taining features, application information,
ratings and specifications. George Sahl,
Gates Energy Products, Inc., 1050 S.
Broadway, Denver, CO 80217.
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Intel announ

recyclable PRO

The new Intel 2708 is the first 8K erasable
and electrically programmable read only
memory (EPROM). With a guaranteed
access time of 450 nanoseconds from 0°C
to+70°C, the 2708 is twice as fast as any pre-
viously available EPROM. Intel is now the first
supplier with a complete family of 2K,
4K, & 8K EPROMs and 2K, 8K, &
16K interchangeable metal mask
programmable ROMs.

The significance of the 2708 is
best illustrated by comparing it with
the industry standard, Intel's 1702A.
—— [he 2708 has four
» times the density (8192 bits vs 2048), twice the speed
* 450 ns vs 1 usec), consumes one third the power
=il = (95 puw/bit vs 300 uw/bit) and the 2708 programs
almost five times as fast as the popular 1702A
(12 ms/bit vs 58 ms/bit). All 8192 bits in the 2708
~ can typically be programmed in 100 seconds on
— any one of several commercially available program-
mers. With an order of 10,000 or more Intel EPROMs,
we'll provide the programmer.

All Intel EPROMs have interchangeable metal mask programmable
ROMs. For example, the 2708 can be interchanged with the 8K, 2308 ROM.
For systems requiring higher ROM densities, two 8K, 2708 PROMs can
be replaced with the new 16K, 2316A ROM.

If youre working on ROM pattern development or designing systems
where the bit patterns may change, you'll save time and money using

ELECTRONIC DESIGN 10, May 10, 1975



ces the first 8K

EPROMSs. They can be erased and repro-
grammed again and again. To erase simply
illuminate the die by shining a shortwave
ultraviolet lamp through the transparent lid.
You can use Intel EPROMs for micro-
program control, read-mostly memories,
code conversions, lookup tables, random
logic simulation, secure communica-
tions, etc. Their static operation, TTL
compatibility, standard +5, =5, + 12V
supplies, chip-select control, and three
state outputs make system design
easy and economical.
Intel’'s complete family of EPROMs and

bipolar PROMs are available from TS BIPOLAR RO

distributor stock. Most Intel distrilous- | s ik | orsseaton |ens | AGEES T | orescolizoron | nrercisvceseLe
tors also offer free programming for | « (& | ae |w| @R | & Bon,
prototype quantities. Contact: Almac/| | 3 Bir
Stroum, Component Specialties, Inc., | ™ |8, | ™ || 2=
Cramer, Hamilton/Avnet, Industrial 0 e oc 0
Components, Inc., Sheridanand LA.| “ |87 ™ |"| s i

*—55°to +125°C **Low Power

INTEL EPROMS
WORST-CASE OUTPUT INTEL

Varah Ltd. For more information call

any Intel reglona-]- Ofﬁce WeStI (7 14) SIZE ngéa ORGANIZATION | PINS [ ACCESS TIME | OPEN COLLECTOR | INTERCHANGEABLE
. - 0° TO +70°C) | OR THREE STATE ROM

835-9642: Mid-America, (214) 661- T T e TaT fos T = e

1702A-6 1.5us 1302

8829: Great Lakes, (513) 890-5350; == TR AR g o
Fast, (617) 861-1136; Mid-Atlantic, sl Moo 4ol K A zsien
(215) 542-9444. For your copy of the new application note AP-6 “Design-
ing with Intel PROMs & ROMs" write Intel Corporation, 3065 Bowers

Avenue, Santa Clara, California 95051.

intal delivers.
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( Across the Desk )

More talk
about torque

It is curious that some com-
panies seem to take pride in a
“me too” attitude. One letter to
the editor recently bragged about
the manufacture of a torque
transducer like that of another
manufacturer, but it omitted cov-
ering important differences in
this field (“Acurex Corp. Sets the
Record Straight,” ED No. 26, Dec.
201904 “piiT)

Apparently reference was made
to a transducer type based on
electromagnetic transmission of
the torque signal from a rotating
shaft. A good deal more was left
to the imagination. Readers inter-
ested in torque-transducer appli-
cation could be confused by the
implication that a coupling is di-
rectly convertible to a torque
transducer merely by addition of
an electromagnetic signal path. A
fundamental requirement is in-
corporation of a torque-detection
element, which was prominent by
its absence.

Conventionally torque transduc-
er signals have been transmitted
from rotating systems by means
of slip rings (a feature incorpo-
rated in one torque-measuring sys-
tem produced by West Coast Re-
search). Contrary to the disclaim-
er of knowledge in the Dec. 20
letter, slip rings have proved re-
liable for signal transmission for
many years. In fact, we have
achieved speeds from 1 to 60,000
rpm with negligible noise, using
the slip-ring technique. It is a
surprise that others in the busi-
ness do not know that this is a
most reliable method, since it is

the most widely accepted tech-
nique.

To join the “me too” ranks, let
me state that West Coast Research
can also employ other methods of
signal transmission from rotating
shafts—namely, FM wireless link
or an electromagnetic (transform-
er) coupling and even an optical
signal link.

Getting back to the torque de-
tector: Probably still the most re-
liable and accurate, as well as
straightforward, method of sens-
ing torque is by means of a bond-
ed strain-gauge bridge. Many
torque-transducer manufacturers
have not mastered this technique
but employ other sensing methods,
including variable-reluctance, dif-
ferential-transformer and a va-
riety of optical techniques.

Further, the measurement of
power is not a direct measure-
ment, as stated in the letter, but
is derived from the torque signal
and a rotational speed signal. It is
necessary to combine angular rate
measurement with torque to ob-
tain a rate of energy input to
the system.

H. M. Spivack
West Coast Research Corp.
P.O. Box 25061
Los Angeles, CA 90025

Parking-meter sensor
makes him blow fuse

I note with alarm that a com-
pany is making a Hall-effect park-
ing-meter sensor (“CMOS Parking
Meter Eliminates Dead Time,” ED
No. 25, Dec. 6, 1974, p. 23). Aside
from the fact that a less noble use

(continued on page 14)

Electronic Design welcomes the opinions of its readers on the issues raised
in the magazine’s editorial columns. Address letters to Managing Editor, Elec-
tronic Design, 50 Essex St. Rochelle Park, N.J. 07662. Try to keep letters
under 200 words. Letters must be signed. Names will be withheld on request.
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nin-irim
capacitors

&},-' Tucked in the corner of this
" Pulsar Watch is a miniature
capacitor which is used to trim the crystal.
This Thin-Trim capacitor is one of our
9410 series, has an adjustment range of 7
to 45 pf., and is .200” x .200” x .050" thick.
The Thin-Trim concept provides a variable
device to replace fixed tuning techniques
and cut-and-try methods of adjustment.
Thin-Trim capacitors are available in a
variety of lead configurations making
them very easy to mount.

A smaller version of the 9410 is

" the 9402 series with a maximum

capacitance value of 25 pf. These are per-

fect for applications in sub-miniature cir-

cuits such as ladies electronic wrist
watches and phased array MIC's.

Johanson Manufacturing Corporation,
Rockaway Valley Road., Boonton, N.J.

07005. Phone (201) 334-2676, TWX 710-
987-8367.

okansond>

MANUFACTURING CORPORATION



Industry standards...
Seven cermet trimmers that can

How?

® Through design
versatility

e Fast delivery

¢ Excellent quality

Necessary Decisions:
1. Single vs. multiturn
2. Sealed vs. not sealed
3. Size
4. Resistance
5. Pin spacing
6. All-important,

PRICE

Take a close look
before you select
your next trimmer.

Call your local

Beckman Helipot

distributor for free

evaluation samples,
orimmediate
technical literature.

HELIPOT DIVISION

¥ Still waiting for dolivory on trimmers from another

manufacturer?

Call your local Beckman Helipot distributor for

Single-turn
Model 91

|
i

e High quality —low
price

e Unique brush contact

e Excellent setability

* 100% inspected

¢ Protective dust cover

e Top or side adjust

e Screwdriver or hand
adjust

¢ Standoffs prevent
rotor binding and
permit board washing

e Small 3" dia. size

e 12 pin configurations

e Wide resistance
range: 10€) to2 meg()

Price: $0 42‘

Model 72
¢ Sealed for board
washing

e Available in VALOX

420-SEO housing
e Top or side adjust
e Brush contact
¢ Excellent setability
¢ Only 2 ohms of end
resistance
e 38" square
¢ 100% inspected
e 7pin configurations
* 19 resistance values

Price: $0.54°

a convenient cross reference from stock.

Model 82

e Lowest profile
trimmer in industry

e 14" dia. by 0.150” max.
height

e Sealed for board
washing

e Flame-retardant
design

e 82P —top adjust

» 82PA —side adjust

¢ 100% inspected

* Brush contact
provides excellent
setability

* A cermet benefit that
wirewound can’t
approach: resistance
range 10() to 1 meg()

Price: $l 12

ELECTRONIC DESIGN 10, May 10, 1975



Multiturn
Model 64

» Miniature, sealed
trimmer

e 22 turns of
adjustment

¢ Operates with 0.25
watt at 85°C
derating to zero watts
at 150°C

* 100% inspected

¢ 18 resistance values:
10Q2to 1 meg )

e U4" square size is
excellent for P.C.
board packaging

¢ Uses Beckman’s
unique brush contact
design

e Adjustability —
voltage ratio within
0.01%

Price: $4.20

*I,OOO-piece price

Model 66

¢ Low-cost, multiturn
with benefits of more
costly trimmers

e Sealed for board
washing

e 20 turns for
adjustment accuracy

e Compact 3" square
housing

e Brush contact

¢ 3 pin styles for
efficient space
utilization

¢ Broad resistance
range: 10€) to 2 meg()

¢ Operates with % watt
at 25°C

¢ 100% inspected

Price: $2.70°

7 e e
—
(WY Mgy
\\ 0y |
3
o
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Model 89

* Our lowest cost
multiturn

e Sealed for board
washing

* 3" rectangular
trimmer just 0.250”
high

e Needs no O-ring
because of our unique
ultrasonic sealing
technique

e Only 2 ohms of end
resistance

e 15 turns for accurate
and quick adjustment

¢ 3 pin styles for
mounting versatility

* Panel mount available

* 100 ppm/°C tempco

e 19 resistance values
available

¢ 100% inspected

Price: $1.05°

INFORMATION RETRIEVAL NUMBER 8
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Model 78

e Military performance
at industrial prices
e 1%" rectangular only
0.195" wide
e Sealed
¢ 3 terminal styles:
Flex leads
Printed circuit pins
Solder lugs
¢ Panel mount available
e Power rating 0.75
watt at 70°C
¢ 100% inspected
e 22 turns of
adjustment
* Resistance range: 10Q)
to 2meg()
* 100 ppm/°C tempco

Price: $2.28"




INTRODUCING THE WORLD'S FIRST

MEGA

THE INTERDATA 8/32-UNMATCHED LEVELS OF

PERFORMANCE IN A MINICOMPUTER SYSTEM.

MEGAMINI ARCHITECTURE: AN ABUNDANCE
OF SHEER POWER.

Interdata’s new 8/32 Megamini has
performance characteristics found only on large
scale computers. Like direct addressing to one
million bytes. Full 32-bit hardware with
performance enhancers such as dual instruction

The 8/32 MEGAMINI — with a full Megabyte.

look-ahead stacks, multiple register sets, interleaved
32-bit memory, and fast floating-point hardware.
What our 8/32 Megamini means to you is an
unequalled combination of power, flexibility, and
reliability in a compact package. All at a price
that’s fully competitive.

MEGAMINI SOFTWARE: POWERFUL, FLEXIBLE,
EASY-TO-USE.

Today’s hardware must be designed to ease your
software effort. You shouldn’t have to spend a lot
of expensive programming time trying to figure out
how to get around minicomputer hardware
limitations. With the 8/32 Megamini you don’t —
because there are none.

For example. The direct addressing capability of
the 8/32 Megamini allows you to build programs
and data arrays in any size up to the amount of
memory you have — no more 64K limits.

It also means we can give you versatile and
powerful software to help lower the cost of building
your system. Software with a multi-tasking
operating system, OS/32MT, with unique multi-user

Multi-Wire Technology — a key to MEGAMINI performance.

ELECTRONIC DESIGN 10, May 10, 1975



Interdata and Megamini are trademarks of Interdata, Inc.

M | “ lTM

COMPARE: THE INTERDATA 8/32 MEGAMINI VS. THE-LESS-THAN-MEGAMINI COMPETITION.

*(6 Additional Stacks Optional)

INTERDATA XEROX IBM DEC DG
8/32 550 370/158 11/70 Eclipse
WORD LENGTH 32 bits 32 bits 32 bits 16 bits 16 bits
INSTRUCTION TIMES
(Register to Memory)
Integer Add 1L25 1.8 9 1.8 25
Multiply 3.54 6.2 2.0 3.9 8.8
Divide 5.8 14.4 99 8.3 152,
Floating Point Add 2.3 6.1 24 8.25 335
Multiply 3.0 91 2.3 23 12
Divide 585 2o 8.9 1225 7.9
HARDWARE I/0 Yes Yes Yes No No
MAX. DMA RATE/SECOND 6MB 4MB 6.7MB 4MB 2MB
DIRECT ADDRESSING RANGE IMB 1MB 16MB 64KB 64KB
GENERAL PURPOSE REGISTERS 2 stacks 4 stacks 1 stack 2 stacks 1 stack
16 each* 16 each 16 each 8 each 4 each
PRICING (Basic Configuration)
CPU + 128KB Memory $51,900 $128,700 N/A $54,600 $32,500
CPU + 1048KB Memory $179.400 $478,700 $1,905,700 $163,800 N/A

program development capabilities. Software that
has an optimizing macro assembler, MACRO CAL.
And software with a sophisticated
telecommunications access package, ITAM, that
allows you to treat remote communications
terminals and computers as if they were simply
local devices.

Now, with all of this available, you can concentrate

FOR MORE MEGADATA, CLIP AND MAIL.

Interdata, Inc., Oceanport, N.J. 07757
O All that power sounds marvelous. Send me more
information on the Interdata 8/32 Megamini.

O You may have hit on the solution to my
megaproblem. Have a representative call me.

your efforts on the real problem at hand — your Name____ -~ Title =
application. Company _ e

THE MEGAMINI: NOT JUST A COMPUTER — Address - S
BUT A SYSTEM. City State Zip

The Interdata 8/32 Megamini gives you a full range Telephone

of peripherals, software and advanced features to
choose from in tailoring your system: 166MB disc
systems, fast line printers, 1600 BPI tapes and
graphic CRT’s. Plus software modules like
FORTRAN. BASIC, EDIT, AIDS and many more.

Subsidiary of Perkin-Elmer ED-5-10-75
Oceanport, N.J. 07757. (201) 229-4040

INFORMATION RETRIEVAL NUMBER 9
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switching
puzzles

SWITCHMODE| Vcev @ 100°C
v v
2N6542/3 | 650/850 | 350/450

2N6544/5 | 650/850 | 350/450
2N6546/7 | 650/850 | 350/450

iClamped inductive load

\
)
~—
i
|
|
|

Pulsed
Forward
Biased SOA

Reversed
Biased SOA

“. . . both blocking voltage and sustaining voltage are
important in switch-mode applications. The circuit illu-
strated requires high blocking capability since the transis-
tor is subjected to a substantially higher voltage than V¢
after turn-off . . .”

“. .. for inductive loads, high voltage and current must be
sustained simultaneously during turn-off, in most cases
with E-B junction reverse biased. The safe level for these
devices is specified as Vpy «us) at given high collector
currents as shown on the reverse biased SOA curve . ..”

(from Switchmode Designers Data Sheet)

$2.25/ 2.85

3.75/ 4.75

7.50/10.75




2N6546 TYPICAL TURN-OFF WAVEFORM
“. .. In most applications, a large percentage of total Clamped Inductive Load
device power dissipation occurs during turn-off time
and t; is normally used as a figure of merit. There are,
however, two portions of the turn-off waveform that
can add losses and in some cases can be significant.

The interval t, is part of total storage time t, and is
defined as voltage switching time. During t,, the V
voltage changes from saturation to clamp voltage
while collector current has only decreased by 109%,.
The time t; occurs after fall time and appears as a
“tail” on the collector current waveform. Significant
dissipation occurs during the total period t, + t, +
tt - i Collector
(from Switchmode Designers Data Sheet) Xolme

t = 50ns/DIV

You'll never go back to linear or series-pass again.

Qmag



Meet rshelly”

LED-EYE

Industry’s first
complete line of
LED indicators
in standard

T1 packages.

Wide range of colors

Another first for Shelly. Industry’s
first T1 LED package. They're
bright! In red/2.5 MCD @ 20 ma;
green, orange & yellow/2.0 @
20 ma. Also a current regulated
LED which provides constant
intensity from 4.5V to 11V. And a
voltage sensing LED for battery
status indication.

Just snap into panel

Easiest to use too. Just insert into
0.191” hole and press into
position. LED-EYES are ideal for

a premium. Mounting on 0.225”
centers they offer clean design
and high illumination.

Digi-caps, too

Cap styles include Ball End and
our unique Digi-cap, a LED-EYE
imprinted with 1 or 2 letters,
numerals or symbols to give
added dimension to a display.

P® | =

Ball End Digi-cap

Shelly — The T1 specialists

With Brite-Eyes — T1
incandescents in 7 cap styles & 7
colors. Front relampable without
tools.

With Trans-Eyes — A Brite-Eye
with built-in hybrid amplifier.
Eight base/circuit configurations.

With LED-Eyes — The first LED in
a standard T1 package. 4 colors
and 2 cap styles.

@

Send for our free “How
To Order” brochure or
phone 800-645-9200
EEM Dial-A-Source.

shelly agociater

A Subsidiary of Datatron, Inc.

1562 REYNOLDS AVENUE, SANTA ANA, CALIFORNIA 92705
PHONE (714) 540-9330 - TWX 910-595-1859
MAILING ADDRESS: P.O. BOX 11427, SANTA ANA, CALIFORNIA 92711

INDICATORS * MULTI MESSAGE DISPLAYS * FIBER OPTIQS “ ANNUNCIATORS
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ACROSS THE DESK
(continued from page 7)

of electronics is hardly imaginable,
I obiect to the idea that a gizmo
like that could be made sufficient-
ly reliable so it could be used by
untrained city employees.

If the device were sensitive
enough to detect the presence of
a motorcycle or a fiberglass car
(Corvette, Avanti), it would also
be decoyable. Taping a magnet
onto the meter would be another
effective countermove.

What knowledgeable individual
would want to take the time to
try to explain to a law officer
that the parking meter had reset
for unknown reasons, even though
he did everything right? What of-
ficer would believe him ?

Having been robbed over the
years by vending machines that do
things a human would never have
the chutzpah to do, and having
had my long-distance phone calls
answered by machines that never
reply, I believe there are areas
where technology has no business.
Adding machines and color TV,
yves; parking meters, no.

James Rieger
Engineer
Naval Weapons Center
Code 3735
China Lake, CA 93555

Misplaced Caption Dept.

“Engineering said it wouldn’t
leak.”

Sorry. That's Rembrandt’s Wom-
an Bathing in a Stream,” which
hangs at the National Gallery in
London.

(continued on page 16K )
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DEVICE  PACKAGING ACCESS POWER
TYPE TIME (NS) SUPPLIES

TMS 4050-2

—oV,+12V

VIUS memori

Design Flexibility:

Texas Instruments 4K RAM family.
Helps you achieve optimum cost/performance designs.

When the design objective is to save confidence. Because TI has more ¢ First to combine the single tran-

space by increasing part density, experience in building 4K RAMs  sistor cell with thereliable N-chan-

the compact 18-pin TMS4050 may than any other manufacturer. In  nelsilicon gate process.

well be your best choice. = ‘ - * First to have an 18-pin 4K.

You’ll get 200ns perfor- X e First to offer a 200ns 18-

mance and lower cost too— 5 T o iy pin 4K.

compared to 16-pin 4Ks, this | 0 I . All TI 4K RAM types are

is a 40% speed improvement | o il " in volume production. Avail-

and a 30% lower cost. B el ability is off-the-shelf
On the other hand, when | s s 14l through TI’s authorized

separate data inputs and | ° N/ ol distributors in plastic (NL)

outputs are a design must, | | CE O or ceramic (JL).

then the 22-pin TMS4030 or | s 2@ @ For a Reliability Report

TMS4060 is the perfect | A |00 or data sheets (indicate by

choice. [s J X i type and number), write on
Now with nine new 4K R 2 ‘ your company letterhead

RAMs available, in plastic — to Texas Instru- o

or ceramic, you can tailor the mem- fact, TI can claim four big firsts in ments Incorporated, P.O.

ory system performance to CPU 4K technology: Box 5012, M/S 308, Dallas,

needs. And you can design with e Firsttooffera4K RAM. Texas 75222.

TEXAS INSTRUMENTS

© 1975 Texas Instruments Incorporated INCORPORATED



This Data Acquisition System
is the Best Alternative
to Building Your Own

Here's why. First, it's pre-engineered to
save you design time and money. Then,
we've put everything together for you,
including a few very neat Burr-Brown
microcircuits, to save your purchasing,
production, and test time. All components
are performance matched to offer
low-cost, accurate, and reliable data
acquisition. You eliminate a lot of hassle,
and, in turn, you get a complete, high
performance 12-bit, 8- or 16-channel
modular analog data acquisition system
that's ready to plug in. Your total cost is
just our low price for the system plus the
cost of your purchase order.

Designed to accept either 16 single ended
(SDM850), or 8 differential (SDM851)
analog data channels, each model
contains its own Burr-Brown multiplexer,
differential amplifier, sample/hold, 12-bit
successive approximation A/D converter,
and programming sequence logic. All
working together to multiplex and convert
up to =10 volt analog data signals into
12-bit digital samples with guaranteed
accuracies of =0.025% at throughput
sampling rates of up to 50kHz per
second without the use of any external
components. Throughput of up to
100kHz is possible in an “overlap” mode.

16
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And, a complete set of compatible
multiplexer expanders and a DC/DC
converter are available to let you
configure your system to accept up to 128
differential or 256 single-ended analog
signals.

Each system module is 100% tested for
every channel and burned in for 168
hours to assure that key system
parameters are met and premature
component failures are eliminated. Each
is housed ina 0.375” Hx 4.6” Wx 3.0" L
steel case designed to minimize space
requirements while providing
electromagnetic shielding.

w
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You could build one of these modules
yourself, but your parts cost alone would
probably equal or exceed our unit price
for either model of just $595. When you
add your costs for design, documentation,
purchasing, production, and testing,
we're convinced you'll think a “buy”
decision is the best alternative. ..
especially when you see our OEM pricing.
Burr-Brown, International Airport
Industrial Park, Tucson, Arizona 85734.
Telephone (602) 294-1431.

BURR-BROWN

INFORMATION RETRIEVAL NUMBER 14
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Cive s ot of those. And well

give you a magnetically operated solid state
proximity switch and some change.

The advantage of a mechanical proximity
switch is its low price.

The advantage of a solid state
proximity switch is its reliability.

The advantage of a MICRO
SWITCH 103SR is that it gives you both.

For under $10, the 103SR offers you
the almost infinite cycle life of solid state
design. Because its design is based on
the Hall-effect chip. s

And, because the
103SR is magnetically op- !
erated, you get added design |
flexibility. It senses only
magnetic targets, not other
metals.

The bushing is
threaded aluminum, for easy
mounting and adjustment.
And the aluminum housing
is environmentally sealed. ,

It's built to handle two

different voltage ranges: 5 VDC; or 6 to
16 VDC with a built-in voltage regulator.
Also, it provides sensing speeds from O to
in excess of 10 KHz—in a temperature
range from —40°C to +150°C.

Each unit comes with six inches of
lead wire and is available with either digital
or analog output. There's a choice of various
magnetic targets, including multiple pole,
or ring magnets. Special
magnet mounting hardware
is also available.

If you'd like to find out
how the 103SR can lower
your costs and increase your
productivity, call your nearest
MICRO SWITCH Branch
Oftice. Or write for literature.

MICRO SWITCH

FREEPORT,ILLINOIS 61032
A DIVISION OF HONEYWELL

MICRO SWITCH products are available worldwide through Honeywell International.

Circle #1289 for Data,

#1290 for Salesman to call.

= Voko




New low prices and
Texas Instruments 900

960B minicomputer
with 8K words of

memory . . . $3760*
8K memory o $
board i %
$980* oy

AT nmmm

1) IR RRHAnEAEE
TCECECT LA

' AR T 1311084 24K memory
16K memory . T\ \\ board

board - - : W oo
$1960* N

*Prices quantity 100 OEM, USA only.

Improving man’s effectiveness through electronics

16B ELECTRONIC DESIGN 10, May 10, 1975



proven reliability for
series computer memories

Now, semiconductor memories with built-in
error-correction circuitry and 100,000 hours MTBF...
for as low as $980 for 8K 16-bit words.

TI's 900 ies minicomputers offer e
3 i 4 TI TI HP DEC DG

users memory features that yield _ 4

reliability . . . 100,000 hours 960B 980B 21-M/10 PDP-11/05 Nova 1210

MTBF . . . unsurpassed by any other S/IC S/C S/IC Core Core

minicomputer memory design. memory memory  memory  memory memory

wlerror corr. wlerror corr. w/parity w/o parity w/o parity

New low prices CPU w/8K words $4,700 $5075 $6,150 $ 5995  $5800

As has always been the case at Tl, CPU w/16K words 6,100 6,475 7,650 7,495 7,400

improved performance and rehab"ny CPU W/24K words 7,500 7,875 9, 150 12, 195 9,400

have continued to come down in price. Price includes:

The trend continues . . . with new ROM loader Yes Yes Yes No No
Power fail protect Yes Yes No Yes Yes

reductions in memory prices up to 38%. Hardware Mult./Div. No Yes Yes No No

Each 8K increment of memory for TI's
minicomputers is now only $1400 in
CPU quantity one. With attractive e
end-user and OEM discount schedules,

this price drops to as low as $980 for

All prices quantity one, USA only.

OEM CPU quantity 100. Innovative features such as these increased density, along with built-in

provide significant reliability benefits for reliability, comes at very low prices.
iahili users. MTBF, for instance, is 100,000

Reliability features ; hours for an 8K word board . . . which What's more, Tl backs these products

TI's computer memories are designed means increased uptime. with a network of sales and service

using reliable 4K RAM devices. Multi-bit offices across the U.S. and in major

error detection and single-bit error : ntri ver .

correction are standard features of Den5|ty son S e A

these memories. With these features, if an attractive feature For the full story, contact the nearest

a single-bit failure should occur, the Increased density is another very sales office listed below. Or, write

memory controller corrects the error important benefit. Because of TI's 4K Texas Instruments Incorporated,

and transfers valid data to the CPU so RAM, users can have 8K, 16K, or 24K Digital Systems Division, P.O. Box

that valuable processing can continue. 16-bit words of memory on a single 1444, M/S 784, Houston, o

Also, light emitting diodes indicate the board, and can get as much as 65K Texas 77001. Or call [7

exact location of a faulty memory words of memory in the main CPU. (512) 258-5121, Computer

device. Significant? Indeed it is . . .because this Systems Marketing.

Arlington, Va. (703) 527-2800 - Atlanta, Ga. (404) 458-7791 - Boston, Mass. (617) 890-7400 - Chicago, IIl. (312) 671-0300 - Clark, N.J. (201) 574-9800 - Cleveland, Oh. (216) 464-2990 - Dallas, TX. (214) 238-5318 - Dayton,
Oh. (513) 253-6128 + Denver, Co. (303) 751-1780 - Detroit, Mich. (313) 353-0830 « Houston, Tx. (713) 777-1623 « Minneapolis, Minn. (612) 835-5711 - Orange, Ca. (714) 547-9221 « Orlando, Fla. (305) 644-3535 - San
Francisco, Ca. (415) 392-0229 + Sunnyvale, Ca. (408) 732-1840 - Amstelveen, Holland 020-456256 « Bedford, England 58701 - Beirut, Lebanon 353188/353189 + Cheshire, England 061 442-8448 - Copenhagen, Denmark (01)
917400 - Essen, Germany 02141/20916 - Frankfurt, Germany 0611/39 9061 « Freising, Germany 08161/801 - Milano, Italy 683034 & 6899215 - Montreal, Canada (514) 332-3552 - Paris, France (1) 630-2343 - Slough,
England 33411 - Stockholm, Sweden 62 71 59/62 71 65 + Sydney, S. Australia 831-2555 « Toronto, Canada (416) 889-7373

TEXAS INSTRUMENTS

INCORPORATED
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SHIFT INTO HIGH PERFORMANCE
WITH A 4K STATIC RAM

FULLY STATIC: The SEMI 4402
is a fully static 4K RAM. That’s
important. For one thing, it
means you can now design a
250 nsec MOS memory system
around a 4K device without
worrying about refresh or
charge pump circuitry. For
another, static RAMS are
inherently less susceptible to
soft bit error problems than
comparable dynamic devices.

350 NANOSECOND CYCLE:
The SEMI 4402 4K static RAM
has a complete cycle time of
just 350 nsec and 200 nsec
maximum access time. That
makes it the fastest 4K static
RAM in production. Now you can design a truly high
performance MOS memory around a static 4K device.

AVAILABLE NOW: The SEMI 4402 4K static RAM is

here now. We're already delivering it to customers at

the memory system
level. And it is
second sourced by
a major supplier of
MOS devices.

LOW POWER:
The SEMI 4402 4K
static RAM has
similar power
levels to
comparable dynamic devices. However, power
conservation is achieved by the Chip Select Input,
which causes the 4402 to enter a low power standby
state whenever it is unselected. Normal V, is

12 Vdc, but Vyp can also be reduced to 5 volts without
risking loss of stored data. And the 4402’s differential
output results in inherently high noise immunity
memory systems.

=

PERFORMANCE TESTED: Like all SEMI NMOS

) components, the 4402 4K static RAM must meet our

J own tough test standards, since we use it in our
memory systems — for example the MICRORAM
3400N. With our reputation riding on its performance,
you may be sure the acceptance standards are high
indeed. In fact we
100% ac and dc

Part No. Bit Org. Access Time
test our RAMS
components SEMI-1801 1024 x 1 90 nsec.
twice — at wafer SEMI-1802 1024 x 1 70 nsec.
and again in the SEMI RA-3-4256 256 x4 1 usec.
package. SEMI RA-3-4256B 256X 4 1 usec.
MODEL o
SELECTION: SEMI RO-3-4096 512x8 500 nsec.
In addition to SEMI RO-3-5120 512x10 500 nsec.
SEMI RO-3-16384 4096 x 4 1.0 usec.

the 4402, EMM
SEMI offers you
a complete line
of static NMOS RAM and ROM components to meet
your design needs. Make your selection from the
adjacent chart.

More new products to come . . . additional 4K static RAMs, ROMs

PROVEN TRACK RECORD: At EMM we've been making
memory components and systems since 1961. Unlike
memory suppliers who market components only, all

e e e EMM components
Jo - 4 | WL WY
AHHHH N are all performance
AHAH e proven in our own
systems. When

you buy from
EMM, you get the
benefit of the
unusually high
acceptance
standards we
impose on ourselves, as well as our years of
experience in meeting the needs of the memory
marketplace. If you'd like further information about any
of the products featured here, or any other EMM
components or systems, contact your local EMM

office today.

EMM sem

A division of Electronic Memories & Magnetics Corporation
3883 North 28th Avenue, Phoenix, Arizona 85017
Telephone (602) 263-0202
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ACROSS THE DESK

(continued from page 14)

Liquid-crystal supplier
lets us in on ‘secret’

We found “Focus on Displays”
(ED No. 26, Dec. 20, 1974, pp. 52-
62) to be very interesting, well-
written and an accurate reflection
of the current status of this indus-
try. We were disappointed, how-
ever, in not finding Ashley-Butler
listed among the companies at the
end of the article.

Ashley-Butler is the world leader
in the design, development and
manufacture of large-area liquid-
crystal displays. Most of our busi-
ness has been in the area of cus-
tom displays, ranging from 3 X 5
to over 12 x 12 in. Unfortunately
our name and capability seem to
be a secret throughout much of the
industry.

We hope that situation will
change, as Ashley-Butler has re-
cently designed, developed and de-
livered a liquid-crystal digital clock
for the home and office market.
This clock reached the market be-
fore Christmas and has sold ex-
tremely well. The clock’s appeal
rests in the unique appearance
made possible by the dynamic-scat-
tering liquid-crystal displays.

Richard Klein
Director of Engineering
Ashley-Butler, Inc.
208 U. S. Highway 206 S.
Somerville, NJ 08876

Right facts, wrong pic

In the new-product item ‘“Micro-
programmed Minis Are 32-bit Ma-
chines” (ED No. 4, Feb. 15, 1975,
p. 112), the wrong picture accom-
panied the description of the SEL
32/50 and SEL 32/55 minicom-
puters from Systems Engineering
Labs, Fort Lauderdale, FL. The
photo was that of the Connectran
data-set simulator from Computer
Transmission Corp., El Segundo,
CA. Here is the correct picture of
the SEL 32/50 and 32/55 minis.

The Connectran incidentally is
a dial-up data set simulator that
eliminates two data sets and phone
line. A single unit gives local data

ELECcTRONIC DESIGN 10, May 10, 1975

service at distances up to 1200
feet via 11-pair twisted cable.
For Systems Engineering Labs

CIRCLE NO. 318
For Computer Transmission

CIRCLE NO. 319

Astrodata reports
it's alive and well

I have read with interest your
article on Disney World in the
Feb. 15 edition (“That Dazzling
Dizzy Disney World Is Run by
Computer,” ED No. 4, p. 24). I was
shocked by the reference to Astro-
data as a company that is “now
defunct.” I wish to advise that
Astrodata is a viable company lo-
cated in Anaheim, CA.

I am pleased to report that the
formation of a single division for
manufacturing and marketing
telex switching systems under the
sponsorship of the Plessey Co.,
Ltd., is proceeding as scheduled.

A retraction of the statement
contained in your article would be
in order.

Leo F. Imhoff

Vice President of Administration
Astrodata Inc.

270 E. Palais Rd.
Anaheim, CA 92803

Ed. Note: Astrodata reports
that it filed for reorganization un-
der Chapter 11 but was rescued
from bankruptcy by a financial
house in New York on Aug. 17,
1972. The company was forced to
abandon the Disney computer proj-
ect before its completion and mno
longer makes computers.

There’s an ENIM
office near you.

WESTERN REGION
Regional Office
SAN FRANCISCO
(408) 247-9711

LOS ANGELES AREA
(213) 644-9881

ORANGE COUNTY AREA
(714) 639-5811

MINNEAPOLIS AREA
(612) 941-2404

PHOENIX AREA
(602) 968-2492

DALLAS AREA
(214) 231-7207

EASTERN REGION

Regional Office
BOSTON
(617) 861-9650

CHICAGO AREA
(312) 297-7090

WASHINGTON, D.C. AREA
(703) 941-2100

NEW YORK AREA
(516) 423-5800

CLEVELAND AREA
(216) 842-8920

INTERNATIONAL OFFICES
European Headquarters
BELGIUM
(031) 76.69.75

UNITED KINGDOM
(01) 751-1213

WEST GERMANY
(089) 74.30.40

SALES REPRESENTATIVES

FLORIDA, ALABAMA,
GEORGIA, NORTH CAROLINA,
SOUTH CAROLINA, MISSISSIPPI,
TENNESSEE, LOUISIANA
Gentry Associates
(305) 894-4401
(205) 534-9771
(919) 227-3639

AUSTRALIA, NEW ZEALAND,
HONG KONG, SINGAPORE
Delairco Industries Pty. Ltd.

Sydney 29-2863

FINLAND
Digelius Electronics Finland OY
(90) 650-995

CANADA
Megatronix
(416) 742-8015
(514) 488-0404
(613) 729-4004
(604) 526-3312

INDIA
Southern Electronics
442-397, 445-983

ISRAEL
S.T.G. International Ltd.
(03) 53459

JAPAN
Nissho Electronics Corporation
(03) 542-2351

Emm ELECTRONIC MEMORIES &
MAGNETICS CORPORATION.
12621 Chadron Avenue

Hawthorne, Calif. 90250
(213) 644-9881
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This unique new electric power sensor is
finding success in an amazing number of
worthwhile applications. And many more are
vet to benefit! The reasons are clear.

The new real power sensors have qualities
ideally suited to contribute to the solutions
of today’s energy and economic situations.
The modules accurately measure real elec-
tric power (£0.25%). They are simple, reli-
able, and reasonably priced. F. W. Bell, Inc.
real power sensors are versatile, rugged, and
easily applied to single phase, three phase,
60 Hz to 10 kHz sinusoids and non-sinusoids,
and any power factor operation.

Here are some application examples of PX
series transducers which are now in use.

ACTUAL PERFORMANCE vs.
REAL POWER:

Bell real power sensors provide the
information necessary to rate electrical equip-
ment performance versus real power con-
sumption. An example would be gallons per
kilowatt for a pump, or cubic feet capacity
versus watts for refrigerators.

BENEFITS:

Accurate

Low loading, one watt

Simple, reliable

Inexpensive

Used to save energy and money

'S REAL POWER

TORQUE MEASUREMENTS:

Bell real power sensors are in use measur-
ing motor torque. Shaft torque is real power
divided by shaft angular velocity. The real
power sensor provides the accurate power
signal for the torque computation.

VISCOSITY SENSOR:

Bell real power sensors are used on pump
motors to sense and measure the viscosity
of the pumped fluids.

POWER DRAW MEASUREMENTS:

Bell real power sensors are employed in
portable and fixed energy management sys-
tems. The real power sensor can be used with
recorders, PT’s, CT’s, and related equipment
to measure the power consumed within a
manufacturing or other facility. The results
are used in energy management to reduce
power bills and maintain operation with re-
duced energy consumption.

For complete application and technical
details, use the inquiry card.

/"/\/}er (o;\\
S G )/49?1)\; ‘
Allegheny % \\
Ludlum :
Industries,
Incorporated

/ <
/<
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hand you the ready-made

It anybody can

P/C connector you need,

———

| ' @ Viking.

ELECTRONIC

That’s because we have more of them
on the shelf than anybody else we know.
We have them from .050 contact cen-
ters through .156, from 6 to 210 contacts,
with full bellows, semi-bellows and canti-
lever designs, with gold saving Aulac™
plating, low insertion force contacts, in
micro miniatures, dual and single read-
outs...and on and on and on.

We've been at this 23 years. And —
because we don't compromise on quality

WE Cail.

when we make our connectors — we don't
like to see your P/C designs compromised
by a make-do connector. So, we have a
lot of them.

They're all cataloged in our latest 44-
page brochure. Send for your free copy
so you'll have it when you need it.

Or, if you need help right now, just pick

up your phone and call Customer Service.
(213) 341-4330.

[J Details on your line of P/C connectors.
Ok- Sel‘ld me: o and, come to think of it, your low cost circular connectors, too.

Name Title

Company

Address

City State Zip

CONNECTORS

Viking Industries, Inc./21001 Nordhoff St./Chatsworth, Calif. 81311

£
o
=

ok
&

o

s
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Superautoinserdensity

Pronounce it super-auto-inser-density. potential cost savings there, too.

It's the good thing that happens to
your costs when you switch over to
GTIl/Tensor’s axial-leaded ceramic
capacitors.

For starters, axial-leaded capaci-
tors can be automatically inserted in
your circuit boards. Our 0.065-inch-
diameter by 0150-inch-long type
C150 can be automatically inserted
at the same machine setting used
for diodes. Tensor’s C150 has a
range of 100 pf to 22,000 pf at
25V in temperatures from —55°
to +125°C (X7R characteristics).

You get maximum capacitance in a
small package for greater component
density on your cards. And low-profile
from axial-leaded capacitors for
maximum cards per drawer. Some big

tensor
electronics.inc.

A SUBSIDIARY OF GTI CORPORATION

GT

s
W

Tensor’s caps are hermetically sealed
~ in glass.We process them with
unique and proprietary tech-
niques that give them longer
life and greater stability.

&

;/,

0 While concentrating on your

higher productivity, we haven't

neglected our own.We've auto-
- mated our processing, sealing,
JL testing and sorting, device mark-

ing, and taping and reeling oper-
ations. So we can make 'em as
fast as you can use 'em.

Get superautoinserdensity in your
assembly line and good things will
happen to your bottom line. Write or
call: Tensor Electronics, Inc., 11558
Sorrento Valley Rd., San Diego, Calif.
92121,(714) 453-7262 / Telex 69-5056.

INFORMATION RETRIEVAL NUMBER 157
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Siripswitch.

Not much fo yvou.

But bié

If we had to design a new switch for
circuit board applications, we’d de-
sign Stripswitch again.

Not some other switch. Stripswitch.

The one with coded output—deci-
mal, BCD, complimentary, special
binary, and 1-, 2-, 3-, and 4-pole.

The one with 1 to 11 stations, each
with 8, 10, 12, or 16 positions, actu-
ated by thumb, finger, or screwdriver.

The one that mounts both horizon-
tally and vertically, and reads out on
the front or the side.

The one you wave-solder to your

*Registered General Electric trademark

ELEcTRONIC DESIGN 10, May 10, 1975

Actual size.

INFORMATION RETRIEVAL NUMBER 15

board, or plug into DIP sockets and
strips.

The one made of durable Valox*,
with lots of legends and markings,
colorcodings,and rotation limit stops.

The one that costs less than $1.00
per station if you order enough sta-
tions.

That’s little enough, whether you
buy Stripswitch from us or our dis-
tributors—G. S. Marshall, Hall-Mark,
or Schweber.

And that makes it big.

EECO

FOR SWITCHES

1441 East Chestnut Avenue, Santa Ana, California 92701

Phone 714/835-6000



Some people
justwon’toperate
by the book.

Fortunately, we have our share of those people—
Bill Herbert for example. One of our customers f
discovered they had a serious shortage of ceramic
cylinders used in an electronic assembly. They neec
additional parts...and fast. Using normal channels, ¥
it just wasn’t possible to fabricate them on such '
short notice.

Bill took the challenge. He figured

out a way to take existing ‘

cylindrical parts, and with a special

grinding operation, meet the specs
AL for the assembly. It worked. And

we were able to deliver enough parts so our

customer avoided a costly delay.

Not exactly a conventional solutlon But then we’ v
never been able to convince Bill to operate that waa
He continues to browse through .
his private ceramic stock, operate a -
lathe, push trays of parts, load a
kiln, and just about everything
else outside of his job
description to help a customer
out of a jam.

Scrambling, dlscovermg, expediting 13
everyday Bill Herbert and people like him
are helping our customers solve pmbtems,
It's a Coors speclallty Egt us to th%test

B e T o s b s

L -

B

A’

Coors Porcelain Company
600 Ninth Street/Golden, Colorado 80401/(303) 279-6565/Telex 45-593
INFORMATION RETRIEVAL NUMBER 16
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Laser and radar systems
speed pinpointing of targets

A hand-held laser system that
can determine the range of a tar-
- get in one second is being built
for the Army by the RCA Govern-
ment Communications and Auto-
mated Systems Div. in Burlington,
MA.

Meanwhile in nearby Wayland,
MA, Raytheon’s Equipment Div.
has developed a radar that pin-
points the site of a mortar or
artillery emplacement after one
shell has been fired.

The RCA laser system, being
developed for the Army Electron-
ics Command, Fort Monmouth, NJ,
resembles field binoculars. The sys-
tem measures the range and dis-
plays it in meters in the sighting
eyepiece. The unit, designated the
AN/GVS-5, weighs only 5 Ib.

The user sights the target and
activates the system by pushing a
“fire” button. The laser emits a
narrow beam at the target, and a
receiver collects the reflection. The
time delay is converted to distance
in meters.

The laser transmitter incorpo-
rates a chemical Q switch wafer—
a saturable absorbing dye in
acrylic—that costs only pennies to
produce. The Q switch is pack-
aged in a compact, sealed resona-
tor subassembly about the size of
a cigarette. The subassembly con-
sists of a rod coated at one end
to provide a mirror that gives par-
tial reflections, a cylindrical filter
to keep ultraviolet light away
from the Q switch and a mirror
that gives total reflections.

The complete module mounts di-
rectly to the transmitter telescope.
If a failure occurs, the entire as-
sembly can be removed and re-
placed with a new one.

The unit’s receiver elements con-
sist of a detector/preamplifier
module, video amplifier, range
counter and display module.

The Raytheon radar system pin-

ELECTRONIC DESIGN 10, May 10, 1975

points mortar or artillery emplace-
ments with a minicomputer and a
digital Doppler signal processor.
It is a completely redesigned, solid-
state version of a mortar-and-ar-
tillery-locating radar that saw ac-
tion in Vietnam, according to
H. H. Thomas, program manager
at Raytheon.

The detection range is 24 km, as
opposed to 12 km in earlier sys-
tems. The advance has been
achieved with all-solid-state de-
sign and an electrostatically focus-
ed klystron. Full coverage of 360
degrees is provided as opposed to
earlier units that could monitor
only one sector at a time.

Designated the AN/TPQ-31, the
radar is reported to have achieved
989% average probability of detec-
tion on the first round fired during
field tests of 1000 rounds.

During the first few weeks of
the tests at a Marine Corps base
in 29 Palms, CA, the firings were
used to refine signal and target
data-processing algorithms. Very
high subclutter visibility—the
ability to see through ground clut-
ter caused by reflections from
bulbs and other obstructions—is
attained with a fast-Fourier-trans-
form signal processor, Thomas
points out. This is necessary, he
says, because the artillery and
mortar shells have such small
cross-sections.

The detected targets are fed to
a Univac 1616 minicomputer, which
is to be placed by the UYK-20, a
standard Univac military version.
The computer takes the two-di-
mensional data of the target and
infers the third dimension by add-
ing the most probable parabolic
trajectory.

From the velocity projected, the
computer also predicts what type
of projectile the incoming target
is, as well as the launching and
impact points.

Transducer simplifies
image processing

The development of a unique
optoelectronic image transducer
has led to simple, image-processing
devices.

The transducer consists of a
thin cadmium-sulfide layer deposit-
ed on a substrate that is excited
with hf or vhf surface acoustic
waves. It was developed by Philip
Kornreich and Stephen Kowel, as-
sociate professors in the Dept. of
Electrical and Computer Engineer-
ing, Syracuse University, NY.

According to the inventors, con-
ventional image processors are
complex and require computer sys-
tems. In their device, image proc-
essing is done as an integral func-
tion of the device itself.

The following devices have been
built:

m A focus detector for still and
movie cameras.

® A simple motion detector for
optical surveillance or motion com-
pensation systems.

m Pattern recognition of simple
forms.

The image transducer works,
Kornreich explains, because the
conductivity of the cadmium-sul-
fide layer is altered by two phe-
nomena: light falling upon it and
mechanical deformation of the
film caused by the passage of sur-
face acoustic waves through the
layer.

The coupling of light and sound
produces signals that represent the
spatial Fourier transforms of an
image on the surface. The opto-
transducer output is taken from
the cadmium-sulfide layer. The
electrical output is the equivalent
of the Fourier transform of the
image.

The transform signal—unlike
that of a TV camera—cannot be
directly processed to give a recog-
nizable image, Kornreich notes.
However, he points out, the in-
herent characteristics of these
transform signals make them use-
ful where conventional image-de-
vice signals are not.

As an example, Kornreich points
to the focus detector, recently
patented, which could be used in
home movie cameras to keep the
scene in focus, despite camera or
subject movement.

This is a simple form of the
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device, Kornreich notes. The cad-
mium-sulfide layer is deposited on
a lime-glass substrate and is ex-
cited by the sine-wave output of
a single discrete surface-acoustic-
wave transducer. The transducer
is fed from a 20-to-30-MHz source.

When an image is focused onto
the opto transducer, high-frequen-
cy components appear at the opto-
transducer output, Kornreich ex-
plains. These sine-wave components
are largest when the image con-
tains the sharpest edges—at the
point of sharpest focus.

The opto-transducer output is
fed to a tuned network to improve
the signal-to-noise ratio.

The latest device under develop-
ment gives a two-dimensional scan
of the image surface, Kornreich
says, as contrasted with the in-
focus device, which scans in only
one direction. The new device,
which has a 17-by-17-mm photo-
sensitive surface deposited on a 20-
mil-thick lithium-niobate ecrystal,
has two interdigital transducers
mounted on the niobate substrate,
with one at right angles to the
other.

These interdigital transducers
are fed sine-wave signals at 140
MHz, Kornreich says, and when
the signals are applied in the
proper phase relationship, it is
possible to scan the sensitive sul-
fide in any desired fashion, such
as in rasters or circles.

Where the X and Y acoustic
scans meet on the cadmium-sulfide
surface, Kornreich says, inherent
nonlinearities in the electrical
characteristics produce a mixing
effect and beat frequencies appear,
which can be monitored.

The niobate device is suitable
for detecting motion in a scene,
Kornreich points out, because when
the image moves, the phase of the
Fourier transform signal shifts,
while the magnitude remains con-
stant.

Harris offers new line

of 24-bit computers
Harris Corp. has developed a

family of six packaged, virtual-

memory, 24-bit computers ranging
in size from 96,000 to 768,000

bytes. The machines are aimed at
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the growing big-mini market al-
ready supplied by such companies
as Interdata, DEC, Data General,
Systems Engineering Laboratories,
Computer Automation and Hew-
lett-Packard.

Besides virtual memory, the new
line’s competitive features include
bundled software, compatible across
all six machines; remote job entry
capability for use with large host
processors and a scientific arithme-
tic unit that provides floating-
point hardware for fast calcula-
tions. All systems are supported by
the Vulean operating system, which
permits concurrent time-sharing,
multibatch and real-time process-
ing.

Other major software packages
include Fortran IV, Cobol, RPG II
and extended Basic.

Shipments of the computer sys-
tem will begin in the fall.

CIRCLE NO. 315

Switch inside knob
saves valuable space

As instruments shrink, space be-
hind the front panel becomes more
valuable. So much so that design-
ers at Tektronix in Beaverton, OR,
have designed a special knob that
contains the electronics for a 32-
position switch. It requires virtu-
ally no space behind the panel.

The first use of the new switch/
knob is in the 7L5 spectrum ana-
lyzer module that Tektronix re-
cently introduced. The device
mounts on the panel with two
screws and has seven wire leads
coming out of it.

In describing it, Carlos Beeck,
a senior engineer at the company,
notes that 5 LEDs and five photo-
sensors, along with a coded shut-
ter, are mounted inside a 1-in.-
diam-knob. Also included in the knob
is an’ internal shaft, on which the
knob can rotate, and a mechanical
detent mechanism. By coding of the
shutter and selection of the right
detent mechanism, it is possible to
produce a switch with as many as
32 positions, Beeck says.

The switch/knob is said to give
higher reliability because it elimi-
nates mechanical switching. The
output from the device is either a
ONE or a ZERO. Darlington driv-
ers are used to provide higher
current-handling capability.

Advanced sensing used
to study causes of fog

Using three advanced remote-
sensing techniques, researchers at
the Naval Electronics Laboratory
Center in San Diego are investi-
gating how and why fog forms.

The approaches are these:

m A frequency-modulated, con-
tinuous-wave radar that senses
moisture fluctuations in the at-
mosphere.

® A sound-detection and rang-
ing system (Sodar) that gives a
picture of the thermal structure of
the atmosphere.

m A light-detection and ranging
system (Lidar) that senses par-
ticulate matter in the air.

According to Ray Noonkester, a
research physicist on the project
these sensing systems, when used
together, provide an accurate pic-
ture of the thickness and structure
of the part of the atmosphere in
which the fog forms.

The radar-sensing system, he
notes, produces a swept S-band
signal that ranges from 2.8 to 3
GHz. This system is capable of
sensing air-turbulence structures
as small as 5 em. It can indicate
small moisture fluctuation in the
atmosphere and rainfall rates as
low as 0.01 mm an hour. Drizzle
or rain can be sensed aloft, even
if it doesn’t reach the ground. This
is important, Noonkester says, be-
cause drizzle that does not reach
the ground may be responsible for
some types of fog.

The acoustic sensing system uses
bursts of audible acoustic energy
that are scattered by temperature
fluctuations in the atmosphere.

The system consists of a 2-kHz
source, audio power amplifiers and
a 3-by-3 array of Altec Lansing
speakers. The electrical input pow-
er to the system is 1350 W. How-
ever, since the transmitter and
transducer are only 27% efficient,
the radiated acoustic power is only
365 W.

To detect small particles in the
air, such as those found in fog and
clouds, the Navy researchers are
using a light-detection and rang-
ing system that contains a GaAs
laser diode array. This system can
determine the location of the low-
er boundary of clouds, while the
other systems determine the upper
boundary.
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( ANOTHER REASON HEINEMANN IS NO. 1 IN OEM CIRCUIT BREAKERS )

THE INTEGRATED
CIRCUIT BREAKER

THREE TECHNOLOGIES—
ELECTROMECHANICAL, HYBRID, AND
SOLID-STATE—TO MATCH YOUR
GROWING PROTECTION REQUIREMENTS

You'll always need overcurrent and short-circuit protection. But
with the vulnerability of solid-state circuits and the increasing
threat of brownout, that alone may not be enough.

For example, if you're designing with integrated circuits and
other semiconductor components, you've got to guard against
overvoltage as well as overcurrent. Transient overvoltage pro-
tection requires nanosecond response; overcurrent for semi-
conductors may require microseconds. Sometimes conven-
tional circuit breakers simply aren’t fast enough.

And if you're designing equipment to be used on a typical ac
line—motors that can burn up, instruments that can become
inaccurate, and computers that can garble—you've got to
watch out for brownout. But undervoltage protection is some-
thing else you can’t get with conventional breakers.

500 ns€cy j—

EHeinemann
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These are tough problems. But Heinemann can solve them
all—often with a single device combining several protection
functions. We have three kinds of breakers—electromechan-
ical, hybrid electromechanical/solid-state, and all solid-state
—so we're not committed to selling you any one technology
that may have limitations.

Our highly experienced field representatives and factory ap-
plication engineers can apply any or all of these technologies to
solving your protection problem. Whether you make computers
or coffee machines. Whether you make them in South Bend or
Singapore. Heinemann has representatives in all major indus-
trial areas. And factories in the U.S., Canada, West Germany,
South Africa, and Australia.

Send for our electronic protection literature package. It'll tell
you what you're up against. And what kind of protection you
need to safeguard your circuits and your company’s reliability
reputation. Heinemann Electric Company, Trenton, NJ 08602.
Phone (609) 882-4800.

<>HEiNEMANN

We keep you out of trouble.
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When it comes

o wire processing
we won't

leave you stranded
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BELDEN

Your design is set. The components are on
hand.The line is starting to roll. All of a sudden
wham! That essential wire connection cannot
be controlled. Your production schedule is
“bofttlenecked, and more importantly, your
costs have skyrocketed.

While such situations are difficult to avoid
completely, most wire processing problems
can be foreseen if you take advantage of
Belden’s “total engineering view” to wire,
cable, and cord applications.

Not only will it foresee a fabricating
problem, for example, it can also uncover
opportunities for cost reduction without
hurting performance.

Consult Belden specialists when you get
ready to look into the fine points of wire
feeding, cutting, stripping, terminating, and

INFORMATION RETRIEVAL NUMBER 234

assembly. Our wire specialists and engineers
will meet with your people, at your plant, to
discuss a wire problem. Helping solve
customer problems has always been our long
suit. It still is.

We not only have the capability to provide
standard techniques, we also have
developed proprietary technology to
anticipate your needs.

When we can't help you “get it all together”
using standard procedures, we'll innovate a
solution for your problem! For answers right
now, phone:

(312) 887-1800, Transportation Division

(312) 681-8920, Electrical Division

(317) 966-6681, Electronic Division

Or write Belden Corporation, 2000 South
Batavia Ave., Geneva, lllinois 60134.

BELDEN @

...new ideas for moving electrical energy
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SURPRISE! $9-95

DIRECTIONAL
COUPLERS

= Frequency 10KHz - 1000 MHz =High directivity to 35dB
= Wide selection of coupling *From $9.95
= Low main line loss from 0.1dB ®* One week delivery

Mini-Circuits ships thousands of signal processing compo-
nents each week to more than 500 companies throughout the
world. These units are included in over 300 critical military
programs as well as communications, medical, CATV, telephone
transmission and instrumentation applications.

Our years of experience in high-volume production result in
high reliability units with guaranteed repeatability of perform-
ance at lowest cost. That's why more and more systems engi-
neers are specifying Mini-Circuits’ directional couplers, mixers
and power splitter/combiners as the industry’s standard.

For complete specs, performance curves and application
notes, see MicroWaves 1974 Product Data Directory (p. 187-311)
or circle Reader Service No. for your 132-page catalog.

Model Coupling, dB  Freq. MHz Price Qty.
PDC  10-1 o $11.95  (5-49)
ZDC 10-11 IS0 0.5- 500 <2695 (4-24)
ZMDC 10-1 $36.95  (4-24)
PDC  10-2 $15.95 (5-49)
ZDC  10-2 10505 250-1000  ¢39/95  (4-24)
ZMDC 10-2 $40.95 (4-24)
PDC 156 : $19.95 (5-49)
ZDC 156 15:5°0,5¢ L0030 Neakiax (4204
ZMDC 15-6 $44.95 (4-24) ZDE
PDC  20-3 0 ] $11.95 (5-49)
20C | 203 @ 2= 0a 0:2- 250 = ¢rgla5  (a-24)
ZMDC 20-3 $36.95 (4-24)
PDC  20-1 , : $19.95 (5-49)
ZDC  20-1 21 =05 25- 400 <3495 (4-24)
ZMDC 20-1 $44.95  (4-24)

¥ppC 10-1B 115+ 05 1- 400 $ 9.95 (6-49)

¥ppC 20-1B 19.2

I+

05 0.5- 200 $14.95 (5-49)

*Bidirectional

OUR NEW ADDRESS IS: 837-843 Utica Avenue,
Brooklyn, NY 11203 (212) 342-2500
(7 Mini-Circuits Laboratory 2ok NY 11203 (212)

A Division Scientific Components Corp

Foreign Sales Representatives: [ AUSTRALIA General Electronic Services, 99 Alexander Slreet New South Wales, Australia 2065; [] ENGLAND
Dale Electronics, Dale House, Wharf Road, Frimley Green, Camberley Surrey; ] FRANCE S.C. -D. .M. E.S., 31 Rue George - Sand, 91120
Palaiseau, France; [] GERMANV AUSTRIA, SWITZERLAND Iindustrial Electronics GMBH, Kluberslvasse 14, 6000 Frankfurt/Main, Germany; [] ISRAEL
Vecnomcs Ltd., 69 Gordon Street, Tel-Aviv, Israel; [] JAPAN Densho Kaisha, Ltd., Egucm Building, 8-1 1 Chome Hamamatsucho Minato-ku, Tokyo;
[] EASTERN CANADA B. D Hummel 2224 Maynard Avenue, Utica, NY 13502 (315) 736-7821. NETHERLANDS Coimex, Veldweg 11, Hattem, Holland

US Distributors: [] NORTHERN CALIFORNIA Cain-White & Co., Foothill Office Center, 105 Fremont Avenue, Los Altos, CA 94022 (415) 948-6533-
[J SOUTHERN CALIFORNIA, ARIZONA Crown Electronics, 11440 Collins Street, No. Hollywood, CA 91601 (213) 877-3550

For complete U.S. Rep listing and product line see MicroWaves’ Product Data Directory
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Solar energy program planned by U.S.

The Energy Research and Development Administration is planning an
ambitious solar energy program, starting with a 10-MW solar power plant
that it hopes to have in operation somewhere in the Southwest in four
to five years. It is seeking proposals from industry for the design of a
plant that would use the central-receiver concept with four basic sub-
systems: a field of solar-radiation collectors, a radiation absorber and
boiler heat exchanger, a thermal storage unit and a heat-to-electricity
conversion cycle. The collector field will consist of an array of controlled
heliostats that will reflect radiation to an absorber boiler atop a tall tower.

In another move, the agency has awarded three contracts for nine-
month studies of energy-storage concepts involving flywheels, compressed
air and thermal. Rockwell International has the flywheel project and
General Electric the two other studies.

Increase in defense R&D sought

The Defense Dept.’s Advanced Research Projects Agency will try to
match Soviet defense-related R&D with a $226.6-million request for fiscal
1976, a boost of $24.3-million over last year’s appropriation.

With this money, the agency will break new ground in work on ‘“organic
superconductivity and new semiconductor materials to perform new tasks
at microwave, submillimeter and optical wavelengths,” George H. Heil-
meier, director of the agency, told a Senate Armed Services Committee’s
subcommittee on R&D. -

Among the major thrusts will be the development of charge-coupled
technology applications to satellites, advanced air defense radar and
higher-powered chemical lasers. To solve the problem of locating hostile
weapons, the agency envisions a small remotely piloted vehicle (RPV)
equipped with a lightweight, low-cost, high-performance radar, or a laser
line scanner.

New radio service for offshore drillers proposed

Because of growing offshore drilling activity, particularly in the Gulf
Coast region, the Federal Communications Commission is proposing a
new radio network—Offshore Radio Telecommunications Service. At
present there are some 2200 platforms in the Gulf, and the number is
expected to reach 5000 within two to three years. Businesses operating
drilling and other operations maintain communications through the com-
mon-carrier Rural Radio Service and the private Petroleum Service.

ELECcTRONIC DESIGN 10, May 10, 1975 25



The FCC considered a number of frequencies, from below 100 MHz to
above 900 MHz, before finally deciding to allow shared use of the uhf-TV
Channel 17 (488-494 MHz). Major factors in the decision were the off-
the-shelf availability of a complete line of equipment for this frequency
band and the fact that use of Channel 17 in the Gulf offshore area would
have “only minimal impact on future television service.” While awaiting
public comment, the FCC has already frozen the TV assignment table
for Channel 17 in the region.

The agency will likely have a similar problem to solve on the West and
East Coasts in the future when more areas of the Continental Shelf are
opened for petroleum exploration.

NASA and NSF expecting full budgets for 1976

Although the Senate has yet to act, both the National Aeronautics and
Space Administration and the National Science Foundation are likely to
get the funding authorization they want, pretty much as requested by the
President.

The House has authorized $3.59-billion for NASA fiscal 1976. The
agency had asked for $3.54-billion. On the other hand, the House reduced
the three-month transition budget (July 1 to Sept. 30, 1976) request of
$959-million to $922-million. Some $30-million is to be deferred from re-
search and development and used for construction of facilities.

The National Science Foundation’s request for $755.4-million has been
approved to the dollar by the House, but a number of Congressmen have
been sharply critical of some social-research aspects, particularly a pro-
gram called “Man: A Course of Study.” That program, funded at $7-mil-
lion, has been called objectionable because of sections dealing with sex
and violence among Alaskan Netsilik Eskimos. The NSF has agreed to
stop funding the program.

Capital Capsules: In the interest of increasing competition, the Coast Guard has an-
nounced that it is willing to test and evaluate 400-kW (minimum) solid-
state Loran-C transmitters, although it has one in hand developed under
contract by Megapulse, Inc. The Coast Guard wants three transmitters
now, with a total purchase in the future of up to 20 units. . . . Companies
with research and development capabilities in modular infrared, IC video
amplifier modules and visible light-emitting diode arrays are being in-
vited by the Army Electronic Command to make their capabilities known.
The Army has a need for high-density infrared detector FLIR arrays and
video-processing inte<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>