E' cll on-c nes- n |7
FOR ENGINEERS AND ENGINEERING MANAGERS g AUG. 16, 1970

'3
. .
‘.;;
‘e

o = 0,0.0,0@3 y) :




ASTRO/348 CONNECTORS FROM CINCH-NULINE
internationally accepted —Tri-Services approved!

Cinch-Nuline can meet your needs for these high density, subminiature devices.

The MIL-C-81511 Astro/348 represent the highest state-of-the-art in round con-
nectors. They have .085” contact centers with dielectric separation of .021” (equal
to other connectors with .130” centers). The dielectric has a one-piece retention
system that eliminates metal construction. Other important features include
scoop-proof mating, grounding prior to electrical contact, removable crimp con-
tacts and extreme environmental stability.

The complete line includes shell sizes for contact configurations of 4, 12, 37, 55,
and 85 contacts, five receptacle styles and standardized accessories.

For delivery information contact any Cinch Sales Office or write to Cinch-Nuline, a
division of TRW Inc., 1015 S. Sixth Street, Minneapolis, Minnesota, 55415.

MIL-C-26500 Omega Connectors are also available from Cinch-
Nuline on short delivery cycles (generally 6-8 weeks) for any shell
style, contact size and insert configuration. CN-7074

CINCH-NULINE

CINCH DIVISIONS OF TRW INC., CINCH MANUFACTURING, CINCH-GRAPHIK, CINCH-MONADNOCK AND CINCH-NULINE
INFORMATION RETRIEVAL NUMBER 202



A wave analyzer with a
10,000-second sweep time?

...because, in low-frequency spec-
trum analysis work, you need to use
a narrow-bandwidth window. The
narrower the window you use, the
slower you must sweep it across the
frequency range to be analyzed. And
the slower you sweep, the smaller a
frequency range you can cover in any
given time. Thus, until now, your
choice has been either accuracy or
range but not both.

The new HP 3590A/3595A system
solves that dilemma. The HP 3595A
plug-in is a sweeping local oscillator

38804 WAVE ANALYZER
WEWART © pACRARD

Why?

with 10,000 seconds of sweep time
available. By using it with the HP
3590A Wave Analyzer mainframe, you
can scan the entire three-decade
audio frequency range at 2 Hz per
second, inone sweep. And, by adding
an HP X-Y recorder, you can see the
results on asingle 11 x 17-inch graph.

In addition to extended sweep time,
the 3590A/3595A combination also
gives you a choice of five sweep rates
(from 1 Hz to 1,000 Hz per second)
and four filter bandwidths (from 10 Hz
to 3,100 Hz), an 85 dB dynamic range
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over either of two frequency ranges
(20 Hz to 62 kHz and 200 Hz to 620
kHz), 3 nV to 30 V sensitivity, and
built-in autoranging for ease of
operation.

The result is a systems-analysis
tool ideally suited for work in the
lower frequency ranges, with the
capability to workin higher frequency
ranges as well!

The 3590A Wave Analyzer main-
frame is $3200; the new 3595A plug-
in with the 10,000-second sweep time
is $1250. Other plug-ins available for
the 3590A are: the 3592A slave and
program unit, for use with a second
mainframe, $80; the 3593A with
3-digit mechanical display and 620-
second maximum sweep time, $1100;
and the 3594A with 5-digit electronic
counter frequency display and 620-
second maximum sweep time, $1600.

To getcomplete information on the
HP 3590A and the various plug-ins,
contact your local HP field engineer.
Or, write to Hewlett-Packard, Palo
Alto, California 94304. In Europe:
1217 Meyrin-Geneva, Switzerland.

HEWLETT

 PACKARD

SIGNAL ANALYZERS
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If you need a visual indication of what is
happening in your system, equipment or
instrument you should be using the
FLV100 or FLV101 light emitting diode.
Either one will provide you with a bright
red status indicator. These products fea-
ture mLow cost (99c in 10,000 quantities)
B High brightness (typically 1500 foot
lamberts for the FLV100) @ Mechanical
rigidity (impervious to mechanical shock
and vibration) B Solid state reliability m
Moisture resistance (65°C and 95% rel-
ative humidity) ®Low power consumption
(within drive capability of standard dig-
ital IC's) m Wide viewing angle (160
degrees for FLV101) B Plug in package
for easy mounting

You can have either a large area, wide
viewing angle indicator (the FLV101) or

(%]

visible |i

...from the MOD line

a highly intense point light source (the
FLV100) for the same low price. Whether
you need one lamp for an ON/OFF switch
or thousands for a complex panel display
you should contact Fairchild MOD.
Fairchild Microwave and Optoelectronics
Division (MOD), in addition to these de-
vices, makes a complete line of opto-
electronic products.

Your local Fairchild MOD distributor,
listed to the right, has sensors and
emitters in stock. You can order the de-
vices you need from him or if you need
detailed information he will be glad to
send you data sheets.

The FLV100 and FLV101 are the latest
optoelectronics devices from Number 1.
Keep watching Number 1 because more
new products are on the way

INFORMATION RETRIEVAL NUMBER 1

FAIRCHILD MOD DISTRIBUTORS

SCHWEBER ELECTRONICS
(516) 334-7474 (617) 891-8484 (416) 925-2471 (305) 927-0511
(301) 427-4977 (205) 539-2756 (216) 336-7020

HAMILTON/AVNET SALES
(213) 870-7171 (415) 961-7000 (713) 526-4661 (602) 272-2601
(714) 279-2421 (206) 624-593C (303) 433-8551 (503) 255-8550

COMPUTER COMPONENTS CORP
(214) 239-0271

SEMICONDUCTOR SPECIALISTS, INC
(312) 279-1000 (313) 255-0300 (513) 278-9455 (412) 351-3611
(317) 243-8271 (612) 861-3400 (314) 423-6500

e R
FAIRCHILD
e

MICROWAVE AND OPTOELECTRONICS

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

2513 Charleston Rd., Mt. View, Ca. 94040
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We know our
optical mark readers
can save you

money.

Just one is saving us
$32,000 a year.

We did. it by cutting out the keypunch bottleneck
at our Palo Alto plant.

Instead of slow, costly keypunching, we now use one
of our optical mark readers. And we're already saving
more than $32,000 a year on payroll processing alone.

The reader handles 125,000 job cards turned in by

3000 employees each month. Everyone writes his own
work record on a simple tabulating card, using an

ordinary pencil. The process is so easy and efficient, payroll
accounting is ready three days earlier than before.

And we don’t build our optical mark readers just to

handle payrolls in plush offices. They're rugged enough to
work in machine shops, warehouses, even on construction
sites. In fact, you can put them just about anywhere you need
important information fast. Information on material
movement, order entry, quality assurance, inventory control.

New design techniques are the key to our readers’

reliability. For example, we've developed a special feed
system that virtually eliminates card jamming and mutilation.
And a unique mark detection feature assures accurate
reading of even poorly marked cards.

All our optical mark readers cost less than $3000.

That'’s another reason they make it so easy for you to save.
Your local HP computer specialist can show you just sow
easy. Call him. Or write to Hewlett-Packard, Palo Alto,
Calif. 94304; Europe: 1217 Meyrin-Geneva, Switzerland.

HEWLETT hp; PACKARD

DIGITAL COMPUTERS
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with this quiet family.

Hot Molding with Allen-Bradley's exclusive
technique, gives these composition variable
resistors an unusually low noise level. And
importantly, this low noise level actually de-
creases in use. Under tremendous heat and
pressure the resistance track is molded into
place. A solid element with a large cross-sec-
tion is produced.

This important Allen-Bradley difference
means better short-time overload capacity
and a long operating life. Control is smooth,
resolution almost infinite. These variable re-
sistors are ideal for high frequency circuits.
Why should you trust the performance of

your designs or your reputation to anything
less than Allen-Bradley quality? Use the most
thoroughly “field tested” (over 20 years) vari-
able resistors available today. Quantity stocks
of popular types J, G, W and GD available for
immediate delivery from your appointed A-B
industrial electronics distributor.

For information write: Marketing Department,
Electronics Division, Allen-Bradley Co., 1201
South Second Street, Milwaukee, Wisconsin
53204. Export office: 1293 Broad Street,
Bloomfield, N. J. 07003, U.S.A. In Canada:
Allen-Bradley, Canada Ltd., 135 Dundas
Street, Galt, Ontario.

SPECIFICATIONS

TYPE J— TYPE G—

STYLE RV4 TYPE K STYLE RV6 TYPE L TYPE W TYPE GD
CASE 5/8" deep x 5/8" deep x 15/32" deep x | 15/32" deep x 15/32" deep x | 35/64" deep x
DIMEN- 1-5/32" dia. 1-5/32" dia. 1/2" dia. 1/2" dia. 1/2" dia. 1/2" dia.
SIONS (single section) | (single section)
POWER
at + 70°C 225 W 3w 0.5 W 0.8 W 05 W 05 W
TEMPERA-
TURE —55°C to —55°C to —55°C to —55°C to —55°C to —55°C to
RANGE +120°C +150°C +120°C +150°C +120°C +120°C
RESIST-
ANCE
RANGE 50 ohms to 50 ohms to 100 ohms to 100 ohms to 100 ohms to 100 ohms to
(Tolerances: |5.0 megs 5.0 megs 5.0 megs 5.0 megs 5.0 megs 5.0 megs
+10and 20%)
TAPERS Linear (U), Modified Linear (S), Clockwise Modified Log (A), Counter-Clockwise Modified Log (B),

Clockwise Exact Log (DB). (Special tapers available from factory)

FEATURES |Single, dual, Single, dual, Miniature size. | Miniature size. | Commercial DUAL section
(Many and triple and triple Immersion- Immersion- version of version of
electrical versions versions proof. SPST proof. type G. type G.
and available. Long | available. Long | switch can be Immersion- Ideal for
mechanical |rotational life. rotational life. attached. proof. attenuator
options Ideal for applications.
available attenuator Immersion-
from applications. proof.
factory) Snap switches

can be

attached to

single and dual.

Sy
5o/
o

© Allen-Bradley Company 1970
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. ....SLOW CIRCUITS WOULD
HAVE BEEN LIKE HAVING
HALF-A-SATELLITE!

When COMSAT elected to develop its Time-Division Communi-
cations System using digital techniques, it was immediately obvious that
system capacity would be limited by circuit speed. That’s why they chose
Motorola MECL integrated circuits for the job.

COMSAT Laboratories, with the support of INTELSAT, developed
an advanced, 700-channel, Time Division Multiple Access system capable
of processing and transmitting information to the satellite at a 50 mega-
bit rate. Motorola’s Applications Engineering department helped with
engineering assistance and the kind of technical information that could
be provided only by the people who pioneered high-speed, emitter-coupled
logic.

Using high-speed gates, flip-flops and complex functions from Moto-
rola’s MECL II line, COMSAT was able to develop general purpose digi-
tal logic cards that are actually capable of handling rates of 70 megabits.

More importantly, COMSAT found that these same techniques can
be used for 150 megabit units — and there is consideration for logic in
the 200 to 500 megabit range.

New, Motorola MECL III circuits can easily handle speeds up to
the 300 megabit level, using gates with 1.0 nS propagation delay and flip-
flops with toggle/shift frequencies on the order of 350 MHz.

MECL 1V circuits, now in development, will yield 500 MHz flip-
flops and 900 picosecond gates — thus providing for even higher-capacity
communication systems. Other systems such as radar signal processing,
audio and video bandwidth compression, digital adaptive reception and
digital filtering will also benefit from this advanced line of high-speed
integrated circuits.

And, the speed and versatility of high-speed MECL is not limited
to digital communication uses. Coming soon are fourth generation com-
puters, ultra-high-speed instrumentation, and a variety of advanced
avionics gear — all designed around Motorola MECL circuits.

For complete information about how MECL can put speed in your
system, write on your company letterhead to Box 20912, Phoenix, Arizona
85036. Ask for the “MECL High-Speed Systems Design Library.”

System Speed, Family Compatibility with MECL
FAMILY PROP. DELAY TOGGLE/SHIFT FUNCTIONS GATE POWER
(TYP) FREQUENCY (TYP) AVAILABLE | DISSIPATION (TYP)
MECL I 4.0nS 180 MHz 41 25 mW
MECL 111 1.0 nS 350 MHz 16 55 mW
MECL IV 0.9nS 500 MHz - 20 mW

MECL — Trademark of Motorola Inc.

MOTOROLA MECL
the only way to go...FASTER

ELECTRONIC DESIGN 17, August 16, 1970 9



Tomake a Register that does
a lot more than shift,

Fairchild’s 9300 is the world’s most versatile shift register.
And we can prove it. The 9300 Four-bit Universal Register can
perform as a high-speed shift register, modulo N counter,
up/down counter, storage element, four clocked D-type latches,
a programmable divider, a binary to BCD shift converter,
serial to parallel converter (and vice versa), and a dozen other

functions. It’s a prime example of the kind of versatility inherent in
Fairchild’s entire MSI family.

Other features which help
make the 9300 the fastest-selling
register on the market include
a 20MHz shift frequency, J and
K inputs (which, tied together,
provide D-type input),
gated synchronous parallel
inputs, Q and Q outputs.

The 9300 is completely
compatible with all Fairchild
MSI elements. It comes in a
16-lead hermetic DIP and
Flatpak in both military and
industrial temperature ranges.

To order the 9300, call your Fairchild Distributor and ask for:

PART TEMPERATURE PRICE (100-
NUMBER PACKAGE RANGE (1-24) (25-99) 999)
U4L930051X Flatpak —55°C to +125°C $21.45 $17.15 $14.30
U41L.930059X Flatpak 0°C to + 75°C 10.70 8.60 7.15
U6B930051X DIP —55°C to 4125°C 19.50 15.60 13.00
U6B930059X DIP 0°C to + 75°C 9.75 7.80 6.50

10 ELECTRONIC DESIGN 17, August 16, 1970



you have to get serious about
MSI family planning,

We put together a family plan by taking systems apart. All kinds of digital
systems. Thousands of them.

First we looked for functional categories.We found them.Time after time,in a
clear and recurrent pattern,seven basic categories popped up: Registers. Decod-
ers and demultiplexers. Counters. Multiplexers. Encoders. Operators. Latches.

Inside each of the seven categories, we sifted by application.
We wanted to design the minimum number of devices that could
do the maximum number of things. That’s why, for example,
Fairchild MSI registers can be used in storage, in shifting, in
counting and in conversion applications. And you’ll find this
sort of versatility throughout our entire MSI line. %oglﬁi%ﬁjﬁm

Finally, we studied ancillary logic requirements and il
packed, wherever possible, our MSI devices with input
and output decoding, buffering
and complementing functions.
That’s why Fairchild MSI reduces—
in many cases eliminates—the

need foradditional logic packages.

LATCHES
9308 —Dual 4-Bit Latch
9314 —Quad Latch

REGISTERS

20101

The Fairchild MSI family b : ¢
328 —Dual 8-Bi
plan. A new approach to MSI T s et | L AR
. . ’ . Digital
that’s as old as the industrial revolution. % galﬁu‘?pzeg_,w
. . . e —8-Input Digi
It started with functional simplicity, Multiplezer

extended through multi-use component parts, and
concluded with a sharp reduction in add-ons.
Simplicity. Versatility. Compatibility.
Available now. In military or
industrial temperature ranges.

In hermetic DIPs and Flatpaks.

DECODERS AND

DEMULTIPLEXERS
9301 —One-Of-Ten
Decoder
9315 —One-Of-Ten
Decoder /Driver
9307 —Seven-Segment
Decoder
9311 —One-Of-16
COUNTERS Decoder
9306 —Decade Up/ 9317 —Seven-Segment
Down Counter Decoder /Driver
9310 —Decade Counter 9327 —Seven-Segment

1 1 1 1 9316 —Hexidecimal Decoder /Driver
From any Fairchild Distributor. . Hezidec
9318 — Priority 8-Input
Encoder
[ T T ek e S O
FAIRCHILD
(R G SRR L

SEMICONDUCTOR
FAIRCHILD SEMICONDUCTOR A Division of Fairchild Camera and Instrument Corporation Mountain View, California 94040, (415) 962-5011 TWX: 910-379-6435

INFORMATION RETRIEVAL NUMBER 6
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Where’s the trend to
denser p.c. packing
going?

R T N R R R, !

LR B B B RO B
CINE N B O I TR BN NN BN RN N

R R T N R N R R

db b ddqddd
R R R N

' E T EREEERERTY

T,

Here’s one answer.
Actual size.

Use Elco Series 6309 card-edge connectors and you can
condense the connectors for ten pc boards into 17.1
square inches. Without paying a premium for the privilege.

That’s one thousand contacts. On .100”’ centers. Ready
for wrapping. Easy.

But that’s only one answer. We have eighteen others.
With contact spacings of .100”°, .125”, .150”, or .200”’,
accommodating from 14 to 100 contacts in eight different
basic configurations.

And that’s not counting our Mojo ™ (.150”) modular
connectors, which obligingly, inexpensively, change their
size to suit the job at hand.

Ready to accept your boards. Ready to be mounted
on metal plates, frames, and boards and with their tails
wrapped for whatever little thing you’re making. (We
can even do that job for you.)

You'’ll find all our little helpers in the Elco Card-Edge
Connector Guide. Call, write, wire or TWX us for a copy.
Elco Corporation, Willow Grove, Pa. 19090.

215-659-7000; TWX 510-665-5573. :

Or Elco Pacific, 2200 Park Place, ==

El Segundo, California 90245.

213-675-3311; TWX 910-325-6602.

ELC Card Edge
Connectors




Designer’s
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SEPTEMBER 1970 ]

For further information on meet-
ings, use Information Retrieval Card.

Sept. 21-24

International Conference on En-
gineering in the Ocean Environ-
ment (Panama City, Fla.). Spon-
sor: IEEE. Lewis Winner, 152 W.
42nd St., New York, N. Y. 10036.

CIRCLE NO. 403

Sept. 23-24

Electron Device Techniques Con-
ference (New York City). Spon-
sor: IEEE. Mayden Gallagher,
Hughes Res. Labs., 3011 Malibu
Canyon Rd., Malibu, Calif. 90265.

CIRCLE NO. 404
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OCTOBER 1970 L

Oct. 7-9

Allerton Conference on Circuit
& Systems Theory (Monticello,
I11.) Sponsors: IEEE, Univ. of
Illinois. G. Metze, Univ. of Illinois,
Urbana, I1l. 61801.

CIRCLE NO. 405

Oct. 13-15

International Telemetering Con-
ference (Los Angeles). Sponsors:
International Foundation for Tel-
emetering, et al. J. Wayne
Matthews, c¢/o Electronic Re-
sources, 4561 Colorado Blvd., Los
Angeles, Calif. 90030.

CIRCLE NO. 406
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If You Need A Power Transformer
Tomorrow - Call Abbott Today

Now Abbott Stocks 60 Hz and 400 Hz Transformers
With Output Voltages from 5 to 5000 Volts

Both the 60 Hz and the 400 Hertz transformers are built to meet the
specifications of MIL-T-27B. Long life and reliability are inherent in these
hermetically sealed, ruggedly built power transformers. The 60 Hertz line
comes in a variety of even power ratings from 5 to 300 watts. The 400 Hz
line comes in six power ratings from 2 to 175 watts. Most all of your
power transformer needs can be found in this line of Abbott transformers.

60 Hertz

Input Primary 115 VAC, 60 Hz = 5 Hz, 1 phase

Insulation
Construction

Environment

Secondary

1750 VAC or 150% of secondary
voltage (whichever is higher)

To MIL-T-27B, grade: 4, class: “S”,
life: “X” (10,000 hrs. ), case: steel

To operate in 105° maximum ambi-
ent temperature. Encapsulated to meet
MIL-E-5272C and MIL-E-5400H for
vibration, shock, acceleration, sand,
dust, humidity, saltspray, fungus,
sunshine, rain, explosion, and altitude
(to a vacuum)

From 5 volts at 1 ampere to 5000
volts at 32 milliamperes

400 Hertz
115V, 400 Hz = 20 Hz, 1 phase

2500 VDC or 150% of secondary
voltage (whichever is higher)

To MIL-T-27B, grade: 5, class: “S”,
life: “X” (10,000 hrs.), case: smaller

Encapsulated to meet MIL-E-5272C,
including vibration to Proc. XII,
temperature to 105°C, shock, sand,
dust, humidity, saltspray, fungus,
sunshine, rain, explosion, and altitude
(to a vacuum)

From 5 volts at 400 milliamperes to
5000 volts at 35 milliamperes

A complete description of all of these power transformers together with
their prices is contained in Abbott’s 10 page transformer brochure, avail-

able FREE on request.

Please write for your FREE copy of Abbott's
transformer brochure or see EEM (1969-70
ELECTRONIC ENGINEERS MASTER Directory)
Pages 2848 to 2852.

TO: Abbott Transistor Labs., Inc., Dept. 92
5200 West Jefferson Blvd.
Los Angeles, California 90016
Sir:
Please send me your latest 60 Hz and 400
Hz transformer brochures:

NAME DEPT.
transistorl COMPANY
LABORATORIES., INCORPORATED ADDRESS.
5200 W. Jefferson Blvd./Los Angeles 90016 CITY & STATE

(213) WEbster 6-8185

Cable ABTLABS

INFORMATION RETRIEVAL NUMBER 8
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We don't have a crystal ball. And rarely
resort to mystic means in recommend-
ing what terminal should be used for a
particular data communications appli-
cation.

Some of the things, we at Teletype look
at, that make the job a little easier are
these:

Distribution Volume
Urgency of message Language
Frequency of use Accuracy

The diagram below demonstrates how
you can fit a number of Teletype termi-

nals into a system based on function
and usage requirements. Magnetic tape
makes the speed and language of vari-
ous terminals compatible. In this hypo-
thetical case we use one computer
program, one major line control proce-
dure, one computer port, one type of
data set per link. And deliver greater
data through-put per on-line dollar.
Using terminals that offer the best
capabilities within each station's com-
munication situation.

Using Teletype magnetic tape data ter-
minals, combined with various Teletype
keyboard send-receive sets, you obtain

STANDARD SPEED LINK,

...trya Teletype’ 87

...and look
into mag tape!

some unique system flexibility. And the
on-line time saving aspects of operation
are really dramatic. Magnetic tape data
terminals can keep data flowing on-line
at up to 2400 wpm.

Inthe example shown, the manufacturer
has linked sales, engineering, account-
ing and inventory control departments
to a central office computer. As well as
manufacturing plants, warehouse and
regional offices. He's covered all critical
data points with a common medium
speed link, using a variety of terminals.
Magnetic tape data terminals make it
possible.

/, g
/,r/

linE

REGIONAL
O is 4-MEDIUM SPEED LINK
7/ vda'dd
MANUFACTURING
PLANT *|
37 —-IMT—/A/ A (AY f MTl 53
SALES
DEPARTMENT | ¢—l
/'4 ’
4 INKTRONIC
E A4 PRINTER
ACCOUNTING
e Sm—— INVENTORY CONTROL
s
COST 1 ENGINEERING
ACCOUNTING DEPARTMENT
35 IMT \ /, /7, Y o . J
NS N

35 —E 35

WAREHOUSE

37 33

MT: MAGNETIC TAPE
DATA TERMINALS

REGIONAL MANUFACTURING
OFFICE PLANT %2
2 //

4 STANDARD SPEED LINK
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Routine aspects of the system are main-
tained in standard speed links. Branch
offices are tied into the regional office
terminals on standard speed networks.
Regional offices batch routine branch
office dataon one magnetic tape. Trans-
mit the data to the central office proces-
sor at one time. Saving a number of
additional computer port requirements.

Since data generated at manufacturing
plants is urgently needed, but volume
is low, low-cost model 33 terminals are
used here. The warehouse data volume
is higher, but not complex, so a heavy-
duty model 35 is working here.

Volume requirements are heaviest in
the accounting department. Cost ac-
counting, payroll, billing and invoice
payment functions generate data all
day long. Here magnetic tape is pre-
pared off-line at various terminals. And
an on-line stand-alone magnetic tape
terminal is used to transmit data to and
receive data from the central processor.

Sales and engineering departments are
equipped with Teletype 37 terminals.
But for different reasons.

model 33 series: An extremely low-cost 100
wpm terminal line. Uses ASCII. The most
widely used terminal in time-sharing
systems today.

Inktronic® data terminals: A unique
electronic, solid state terminal. Prints up to
1200 wpm. Forms characters through
electrostatic deflection (no typebox). ASCII
compatible.

ELEcTRONIC DESIGN 17, August 16, 1970

DATA COMMUNICATIONS

equipment for on-line, real-time processing

This terminal offers engineering people
some unique format flexibility. Half-line
and full-line forward and reverse line
feed can be used to communicate com-
plex equations and engineering formu-
lae to the processor. It is possible to add
special graphic engineering symbols
to the normal compliment of letters,
numbers and punctuation marks found
in the typebox (up to 32).

The sales department uses the model
37 for order processing. It has on-line
vertical and horizontal tab set control,
and form feed platen (optional) which
makes data transmission and reception
on multiple copy business forms easy
and economical.

At the inventory control point, this man-
ufacturer has an urgent need to obtain
printed page copy of large volumes of
inventory items. Magnetic tape is used
to feed data to the processor and a
Teletype Inktronic® KSR set receives
data and prints page copy on-line up
to 1200 words per minute.

As you can see, Teletype's modular
terminal design allows you to use vari-

model 35 series: A rugged, heavy-duty line
of 100 wpm terminals. Uses ASCII.

magnetic tape data terminals: Use compact
reusable tape cartridges. Operate on-line

at up to 2400 wpm, and connect "'locally”
to lower speed Teletype terminals

using ASCII.

ous units as building blocks to meet the
most demanding system needs.
Teletype also has the station and error
control accessories necessary for more
efficient and economical data commu-
nications operations. Since cost is a
very important part of the mix, Teletype
offers greater terminal capabilities on a
price/performance basis than any other
manufacturer.

If you're involved in designing a tele-
processing, time-sharing, remote batch
or computer switched system; looking
into a multi-point private line, point-to-
point private line or switched data com-
munications network; talk to Teletype
about terminals. For ideas, equipment
and understanding, you'll find no better
source. Anywhere.

Teletype data communications equip-
ment is available in send-receive capa-
bilities of up to 2400 words per minute.
If you would like specific information
about any of the equipment described
here, write: Teletype Corporation, Dept.
89-16, 5555 Touhy Ave., Skokie, . 60076.

model 37 series: One of the most versatile
heavy-duty terminal lines going. Generates
all 128 characters of ASCII. Operates at 150
wpm. Prints in upper and lower case.

Stuntronic™ accessories: Electronic solid
state terminal logic devices offering many
control options. Such as, automatic station
control, error detection and correction
capabilities.

Teletype is a trademark registered in the U.S. Pat. Office

TELETYPE

machines that make data move rH\
®
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If youre reed-switching
510V 540 ma loads

(as in keyboards and IC packages),

there’s agood,small but growing company
good,small reed switches
you should know about:

GENERAL REED

A31
090 x .560 max.

A19 A4
125 x .800 max

In the last seven years, General Reed has designed and pro-
duced many millions of high-quality, miniature magnetic reed
switches of Form A and Form C types. Expansion of our manu-
facturing, including the installation of over 1000 sq. ft. of Class
3-4 clean room facility, has now increased our capacity to de-
liver highly reliable snap-action reed switches in quantity, at
competitive prices, to meet your requirements. Many standards
can be shipped immediately from stock, specials in as little as
three days depending on the characteristics you need. General
Reed quality assurance techniques include on-line testing of elec-
trical characteristics . . . production in controlled clean room
areas . . . heat-treating in controlled atmospheres for precise
control of magnetic and mechanical properties . . . mechanical
run-in of at least 100,000 operations for all switches . . . micro-
scopic inspection for all Form C switches.

100 x .800 max.

Co05

125 x .650 max
A30

100 x .650 max

To achieve low and stable contact resistance throughout the
operating life, General Reed selects from over 50 different com-
binations of noble contact plating materials specially developed
to match a wide variety of specific load requirements. This capa-
bility alone offers significant advantages in difficult minimum-
current switching applications, such as keyboards and other
solid-state circuit interfaces, where erratic contact resistance has
been a frequent problem.

Low bounce, long life and relatively high immunity to vibra-
tion, shock and temperature extremes are characteristic trade-
marks of General Reed switches. Call or write the Sigma stocking
distributor near you for full details — or contact General Reed
Division, Sigma Instruments, Inc., 19 Walnut Avenue, Clark, N.J.
07066. Tel. (201) 382-7373.

GENERAL REED

DIVISION OF SiGMA INSTRUMENTS INC.
INFORMATION RETRIEVAL NUMBER 10
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Do we mean “‘guaranteed?’’ You bet we do. The RI-
1080 has its own thin-film resistor ladder network
built right on the same IC chip as the bipolar switches.
Without that, any guarantee would be meaningless.
With it, the RI-1080 is the only D/A converter that has
a guaranteed 8-bit performance over the entire military
range from —55° to +125° C

Not only that, but by using current-mode switching,

Lexington, Massachusetts (817) 882-1055

Norwalk, Connecticut (203) 853-3646

Frederick, Maryland (301) 862-5400

Oaklawn, Illinois (312) 423-8010

Dallas, Texas (214) 231-9031

Albuquerque, New Mexico (505) 268-3549

Palo Alto, California (415) 321-2280

Long Beach, California (213) 426-7687

P. 0. Box 37, Melbourne, Florida 32901 (305) 727-5430

EXPORT SALES, DAGE CORPORATION, STAMFORD, CONNECTICUT

ELECTRONIC DESIGN 17, August 16, 1970
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UARANTEED
MﬂNﬂlITHIG DA

Guaranteed performance from —55° to 4125° C.

Incorporates an internal resistor ladder network on
the same chip.

Operates in bipolar, unipelar positive or unipolar neg-
ative modes.

1 us typical settling time to =145 L.S.B.
$82.50 in quantities of 100 to 999.

Available off-the-shelf in 24 lead dual in-line or flat-
pack packaging.

the converter ladder bus can be returned to voltages
off-ground for high versatility. Current switching
reduces ringing in output and reduces power-supply
transients. The converter is capable of conversion
rates in excess of 10° words/sec. Just check our specs
with any other D/A — monolithic or hybrid — and we
think you’ll agree that the Radiation RI-1080 offers
the best price/performance on the market.

r»

RADIATION

INCORPORATED

SUBSIDIARY OF HARRIS-INTERTYPE CORPORATION
MICROELECTRONICS DIVISION
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FUNDAMENTALS OF INTEGRATED CIRCUITS
Lothar Stern

A practical guide to integrated circuits — their
theory, manufacture and applications. This
book offers complete discussion of the various
techniques of integrated circuit fabrication
and their strong influence on circuit design
and performance. From a marketing view-
point, it compares the relative qualities of the
numerous IC's devised to date in terms of
economics and logistics.

The book covers basic semiconductor prin-
ciples, monolithic integrated circuits, thin-film
circuits and their characteristics, hybrid and
other integrated structures. There is also dis-
cussion of packaging, design and layout prin-
ciples, and LSI. A volume in the Motorola
Series in Solid-State Electronics. 208 pages,
7 x 10, illustrated, cloth cover.

oo - N T o e R W B $8.95

LEVEL-HEADED LETTERS
Dr. Dugan Laird and Joseph R. Hayes.

Will help the executive to write better letters,
faster. In practical, down-to-earth style, this
book shows how to find the real reasons for
writing; provides a simple plan for organizing
ideas logically and psychologically, and points
out ways to get affirmative responses from
readers. Shows how to avoid cliches, verbiage
and how to inject an air of informality into
letters. Key feature is the programmed learn-
ing section on painless grammer. 134 pages,

6 x9.
Paper cover, #5032 $3.50
Cloth cover, #5033 $4.95

PROJECT ESTIMATING BY ENGINEERING
METHODS Paul F. Gallagher.

A practical approach to attaining consistently
accurate estimates by summarizing many
general practices and introducing specific
methods proven valuable in various kinds of
work. Five methods of estimating are dis-
cussed, the fifth of which combines the two
most important developments in the field:
standard hours and the learning curve. To
insure complete understanding, full coverage
is given to construction and use of learning
curves. Nearly 100 pages of learning curve
tables appear in the appendix. 344 pages,
814 x 11, illustrated, cloth cover.

#5018 $15.00

PRACTICAL PA GUIDEBOOK: HOW TO
INSTALL, OPERATE AND SERVICE
PUBLIC ADDRESS SYSTEMS

Norman H. Crowhurst

A practical guide covering all aspects of the
subject. The book shows how to select and
install the appropriate equipment, covers
routine operation and maintenance of the
finished system. Special attention is given to
solving the problems encountered in provid-
ing successful service. 136 pp., 6 x 9, illus.,
paper.

#0778 .. $4.45

THEORY AND APPLICATIONS OF TOPOLOGICAL
AND MATRIX METHODS Keats A. Pullen.

The dependence of electrical circuit theory on
topology (theory of line graphs) is of growing
importance because line graphs for networks
represent their flow patterns. Applicaton of
topological methods has lagged behind the
use of matrix methods only because of minor
application problems. This volume resolves
these problems in a logical and understand-
able way. 100 pages, 514, x 81/, paper cover.
#0300 . oo $2.50

INDUSTRIAL STROBOSCOPY Gilbert Kivenson.

A comprehensive description of the history,
development and use of stroboscopy in indus-
try, commerce and research. Stroboscopy for
analysis and measurement has spread to
many specialized areas of science and engi-
neering, such as high-speed cinematography,
photometry, radiometry, torsional vibration
and other areas. This book discusses the state
of the art today and areas of further usage.
284 pages, 6 x 9, illustrated, cloth cover.

#5045 ! ... $9.95

DESIGN OF LOW-NOISE TRANSISTOR INPUT
CIRCUITS William A. Rheinfelder.

Design engineers and others interested in low-
noise circuit design will find this book a real
time saver. Gives a multitude of labor saving
graphs and design curves for the practical
circuit designer. Simple derivations of all im-
portant formulas help the reader obtain a
deeper insight into the fundamentals of prac-
tical low-noise design. 128 pages, 6 x 9, illus-
trated, cloth cover.

#5014 $6.50

WAVEFORM MEASUREMENTS Rufus P. Turner.

Complete how-to information on the various
techniques of electrical waveform measure-
ment—from troubleshooting to signal synthe-
sis. Book details procedures for the isolation
and measurement of a single harmonic from
a multisignal mixture, measurement of total
distortion, calculation of harmonic values
from heights of the wave patterns, etc. 96
pages, 534 x 81, illustrated, paper cover.

#0775 ... $2.95

UNDERSTANDING SILICON
CONTROLLED RECTIFIERS
Saul Heller

A compact, illustrated guide to the capabilities
and operation of the versatile SCR and the
triggering circuits associated with these de-
vices. Throughout the book, schematic dia-
grams illustrate the application of the various
SCR's as static switches, phase-control
switches, inverters, choppers, etc. Emphasis
is placed on choosing the right SCR to do a
given job. 134 pages, 534 x 81/, illustrated,
paper cover.

FOTBD ......coooimrerrsniiossssensssmmansssoes $3.95

TRANSISTOR AND DIODE NETWORK PROBLEMS
AND SOLUTIONS Harry E. Stockman.

This two-way reference demonstrates the
practical application of theory and serves as
sourcebook of step-by-step mathematical so-
lutions to practical problems. With schematic
situations covering the entire field of tran-
sistor and diode networks, the reader develops
effective techniques by comparing his own
solution methods with the author's. 352
pages, 6 x 9, illustrated.

TRANSISTOR AND DIODE LABORATORY COURSE
Harry E. Stockman

Structured on engineering concepts and facts,
this new course first provides a groundwork
in transistor technology. Two-part theory view-
points are applied continuously to give the
work an engineering slant. The balance of the
experiments deal with more intricate transis-
tor networks, such as the theory and opera-
tion of multivibrators, and the concept of
parametric action. 128 pages, 7Y4 x 10, illus.
#5671 $3.95

REVIEW ANY OF THESE BOOKS FOR 10 FULL DAYS —-FREE!

—__—_-_——___——-_--_——-----—_-___---—_—_-_—--_-ﬂ

1 HAYDEN BOOK COMPANY, INC. 116 W. 14 St., N. Y., N. Y. 10011 [=]=
= Please send me the books circled below, on a 10-day free examina- l
tion. At the end of that time | will remit payment, plus postage, or Narie
I return the books without obligation. :
: 5695 0778 5014 Firm I
5694 5032 0775
1 se71 5033 0782  Address |
| 5018 0300 5045 ; |
I City. State Zip i
| [] Payment enclosed (Hayden pays postage). Same return privilege. On all overseas orders, payment in U.S. dollars must be enclosed. |
Publisher pays postage with same return privilege. |
| ED-270
L-—-—---——--—__---——-—-—_--————---——_—_----——_—
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General Electric VU]~ 1L variable transformers
help you vary voltage dependably...year after year,

00000000000000000000000000000000000000000000040
Section 413-34

General Electric Company

Schenectady, New York 12305

Please send me free bulletin GEA-8110 on Volt-Pac Variable
Transformers.,

NAME
COMPANY
TITLE e
ADDRESS -
CITY STATE 1P

Send in this coupon for free bulletin giving complete
details on Volt-Pac transformer features, ratings and appli-
cation data; or see your GE sales representative today.

* Laboratory tested for over one million failure-free operations.

GENERAL @3 ELECTRIC

INFORMATION RETRIEVAL NUMBER 11
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SOLID TANTALUM CAPACITORS

RIGHT ON THE MONEY

FOR PRINTED WIRING BOARDS
IN INDUSTRIAL, COMMERCIAL,
AND ENTERTAINMENT
ELECTRONICS

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

 BOARDABLE
AFFORDABLE

Sprague Type 196D Dipped Solid-Electrolyte
Tantalex® Capacitors cool the performance/budget
argument. Newly broadened line—now available
in all popular 10% decade values between 0.1 uF
and 330 uF. Voltage range: 4 to 50 vdc. Hard insu-
lating resin coating is highly resistant to moisture and
mechanical damage. Straight or crimped, long or
short leads. Operate to 125C with only Y3 voltage
derating. Write for Engineering Bulletin 3545A.

Technical Literature Service
Sprague Electric Company
347 Marshall Street

North Adams, Mass. 01247

SPRAGUE

THE MARK OF RELIABILITY

4SM-0139

INFORMATION RETRIEVAL NUMBER 12
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Monolithic random-access memo-
ry (RAM) devices offer new ap-
proaches for implementing read/
write digital memories, but their
use is sometimes overlooked be-
cause the design engineer lacks a
general knowledge of their actual
operation.

Basically, the RAM is a group
of latches or storage flip-flops that
store binary data in a digital sys-
tem when the system is not using
that data. Information can be
randomly written into or read out
of each flip-flop as required.

Author C. D. Talbert, shown
above, an engineer in the Avionics
Division of Bendix Corp., at Fort
Lauderdale, Fla., tells how RAMs
operate and how to select the de-
vice best suited to your needs.
Page 70
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A new data storage system called

Comfile provides the data access
and organization styles of discs
and drums at the low costs asso-
ciated with magnetic-tape cartridge
systems. At the heart of the new
system is a 30-inch-long magnetic-
tape loop capable of storing up to
72,000 characters of data. This
stored data is accessible within an
average time of 315 ms.

The magnetic-tape loop is com-
pletely enclosed in a magazine that
is easily inserted into the drive
mechanism. A file-protect mecha-
nism—similar to a write ring in
a reel-type drive—guards against
inadvertent recording.

Page 191

THE ISSUE
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A growing awareness that tech-
nology can help solve certain of the
nation’s most pressing civil prob-
lems is reflected at this year’s
Western Electronic Show and Con-
vention in Los Angeles.

In addition to the regular tech-
nical program covering such areas
as microelectronics, computers and
microwaves, there are papers on
ecology and water-pollution instru-
mentation, medical electronic equip-
ment and earth-resources satellites.
Also, Wescon is supplementing its
27-session program with a special
two-day symposium on ‘“Applying
Technology to Public Problems.”
Page W2




Why DEC uses the Teradyne J133
toinspect incoming ICs

Digital Equipment Corporation, as
the world’s leading maker of small com-
puters, knows the economics of incom-
ing inspection as well as anybody. It
knows that even with garden-variety
ICs, defectives can easily run to 2 or 3
percent. Assuming 25 to 50 dollars to
findand replaceabad|Cinalogic mod-
ule, you don’t need acomputer tofigure
out that even one-percent defectives
can do a job on a balance sheet. So
DEC subjects all its incoming ICs to

thorough testing. Lots are first sample-
tested dynamically. Once a lot passes
these tests, DEC puts every IC in that lot
through a full battery of functional and
dc parametric tests. And it manages
these dc and functional tests with an
Instrument that isn’t much bigger than
a breadbox and that costs less than a
Cadillac. The instrument is a Teradyne
J133.

Why did DEC choose the J133
from among the many IC test instru-
ments available?

First, because it is so easy to use
and program. Plug-in PC cards do the
job, and DEC doesn’'t have to worry
about getting stuck for a program:
Teradyne offers cards for over 1000
different ICs.

Second, it is economical. At only
about $5000 apiece, DEC’s pair of
J133s paid for themselves in a few
weeks.

Third, it is handler-compatible.
One of DEC’s J133s works with a 4800-
unit/hour Daymarc handler, taking
bowl-fed ICs and putting the bad ones
where they belong —in reject bins.

m SRR
s

Fourth, it is protected against
obsolescence by a strong applications-
engineering program at Teradyne and
by the continuing development of new
program cards to test new devices.

Fifth, it is backed up by a 10-year
warranty from a service-conscious
manufacturer. If trouble does occur,
Teradyne moves fast to keep downtime
down.

If you would like to know reasons
six, seven, eight, etc., your local
Teradyne sales engineer would be de-
lighted to take up the count with you.
And if you want a closer, faster, more
economical look at your incoming ICs
(or transistors or diodes or capacitors
or resistors), Teradyne has the answer.

Teradyne, 183 Essex St., Boston,
Mass. 02111.

Teradyne makes sense.

INFORMATION RETRIEVAL NUMBER 14
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DC-10 getting set to fly
with ‘first’ in electronics

Santa Monica, Calif.

With advanced guidance for
automatic landings in zero-visibili-
ty weather, an on-board computer
and a color CRT cockpit display
among its electronic highlights, the
first McDonnell Douglas DC-10 is
undergoing taxiing tests prior to
making it maiden flight.

If the guidance system is ap-
proved by the Federal Aviation
Administration, the DC-10 will be
the first transport in airline serv-
ice to fly in Category 3b conditions
—7zero visibility for landings. The
DC-10 is McDonnell Douglas’ entry
in the jumbo-jet field.

The guidance that allows auto-
matic landings was developed by
the Bendix Corp.’s Navigation and
Control Div. in Teterboro, N.J.

The computer and the color CRT
display—also firsts in airline serv-
ice—were manufactured by Hon-
eywell’s Aerospace Div. in Minne-
apolis. The cockpit display gives
the pilot a symbolic runway with
a predicted point at which the
plane will touch down. The com-
puter incorporates a digital control
system that evaluates sensor data
from 13 avionics systems.

To convert pressure inputs to
digital frequency-modulated sig-
nals, the computer system uses a
solid-state pressure transducer with
a silicon wafer diaphragm. Two
piezo-resistive elements are diffus-
ed in the face of the wafer to

ELECcTRONIC DESIGN 17, August 16, 1970

Po i;;;i_a‘ i

SR 11

control two oscillators. The oscil-
lators generate the signals that are
fed to the computer.

Honeywell points out that inte-
grated circuitry is used extensive-
ly in the design to increase re-
liability and reduce complexity.

The computer provides control
and instrument output signals by
monitoring altitude, airspeed and
temperature. And, according to
Boris Boskovich, program manager
in Honeywell’s Aerospace Div., the
system will aso predict the per-
formance of the automatic landing
system as much as 150 seconds
ahead of time, based on signals
from radios, altimeters and iner-
tial sensors.

Almost 20 feet wide and 182
feet long, the DC-10 accommodates
345 passengers. McDonnell has or-
ders for 237 aircraft. Each plane
costs about $15-million.

ABM expansion facing
showdown next month

The battle in Congress to expand
the Safeguard ABM system beyond
the four sites already included in
a general $1.3-billion appropriation
bill has temporarily receded while
forces in the House and Senate
regroup.

The House has approved a $305-
million addition for further expan-
sion, but the Senate Armed Serv-

ices Committee has voted to lop
that outlay from the bill. The
House-approved bill calls for con-
struction of one more site and
planning for three others.

The Senate is expected to vote
on the general appropriation by
mid-September, and then  Senate
doves hope to bury the entire Safe-
guard program. Even without the
$305-million addition, there’s little
confidence the bill will pass easily.

Who'll be NASA chief?
4 are called possibilities

The resignation of Dr. Thomas
0. Paine as head of NASA caught
Washington by surprise and has
triggered the ever-popular Potomac
game of picking a successor before
the President does. At least four
names are being bandied about.

Names in the running to replace
Paine include NASA’s deputy ad-
ministrator, Dr. George M. Low,
who was acting director after Dr.
James Webb resigned in October,
1968; Air Force Secretary Robert
Seamans; Dr. Hilliard Page, presi-
dent of the General Electric Space
Div., and Dr. Wernher Von Braun,
now NASA’s planning director.

The computer auction
gets its start in U. S.

A Univac 1107, valued at about
$2-million when new, could have
been bought for $50,000, and an
IBM 7094 system, with an original
price tag of $2.3-million, had a
knockdown price of $15,000.

But the first public auction of
used computers and peripherals
proved to be a flop in New York
City, in spite of a standing-room-
only audience. The problem was
that many came to watch, and few
were prepared to buy.

Time Brokers, Inc.,, a computer
equipment brokerage house, spon-
sored the auction in cooperation
with Parke-Bernet Galleries, Inc.,
an auction house usually associated
with art offerings. Time Brokers
was seeking a new outlet for used
computers, and Parke-Bernet was
interested in expanding its hori-
ZOons.

Over ninety lots were offered,
including the Univac 1107 and IBM
7094. No bid was entered for
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either of these. Two minicomputers
were sold, one for $7,000 and one
for $9,000. The highest price paid
for any item was $52,500 for an
IBM 360/20. It was rumored that
the buyer was the original seller,
who feared that the price was too
low.

Despite the setback, it appeared
that computer auctions had arrived
in the U. S. to stay.

The sale was held July 30, the
same day that Standard Prudential
Corp., a diversified financial serv-
ices company, announced that it
would open soon in New York City
a permanent trade center specializ-
ing in the auctioning of computer
equipment. The center is to occupy
the 10-floor building at 226 West
26th Street, owned by the New
York Auction Company, a division
of Standard Prudential.

“New York Aution is keeping
abreast of the times by changing
from auctioneers for fur traders
since 1916 to computer auc-
tioneers,” said Theodore H. Silbert,
chairman of Standard Prudential.
“As one industry becomes history,
we are pioneering in another.”

The disappointing showing at
Parke-Bernet was attributed vari-
ously to the economic slowdown.
smog or the summer doldrums.
Both Time Brokers and the art-
auction gallery said they hoped to
try another sale when the time
seemed more propitious.

New aerospace computer
features compatibility

A new military aerospace com-
puter that is software-compatible
and input/output-compatible with
its commercial prototype has been
announced by the Honeywell Aero-
space Div., St. Petersburg, Fla.

The military computer, the HDC-
601, is totally compatible with the
DDP-516, produced by Honeywell’s
Computer Control Div., Framing-
ham, Mass. Clinton M. Crabtree,
director of computer products at
the Aerospace Div., says:

“With this new concept, the cus-
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tomer does not have to wait for
delivery to begin programming. He
can do his software work on an
existing DDP-516 and be ready to
operate when the HD-601 arrives.”

Although the two machines are
compatible, they are not at all
alike. The aerospace machine
weighs 30 pounds and occupies 0.7
cubic foot, compared with 250
pounds and 30 cubic feet. The
memory of the HDC-601 may be
either ferrite core or plated wire.
All current production, however,
calls for plated wire, which is fa-
vored because of its inherent non-
destructive read-out characteristic.

Aerospace concerns hail
fly-before-buy proposal

Changes in Defense Dept. pro-
curement recommended by a Presi-
dential commission—from “total
package” procurement to “fly be-
fore you buy’—have stirred the
hopes of the aerospace giants.

“Anything is better than total
package procurement” is the gen-
eral attitude of most.

According to a spokesman for
Lockheed, the industry has not yet
had a chance to review the entire
report of the commission, but the
proposed policy “has to be an im-
provement over total package pro-
curement—that kind of award was
catastrophic for the industry.”

North American Rockwell’s
president, Robert Ander, sums up
the case against total package pro-
curement this way: “As an auto-
motive man [Chrysler], I was
amazed by my first encounter with
the total-package procurement con-
cept . . . . [It] not only delayed
the procurement of many needed
systems and equipment, but it also
fostered an utterly unrealistic
budgeting process. Can you imag-
ine an automobile manufacturer
contracting at a fixed price to de-
liver a model 1977 automobile six
yvears from now.”

Lasers help identify
air-pollution gases

Lack of a simple, fast way to
measure smog particle sizes and
motions precisely, and to determine
the types and magnitudes of the
pollutants, has hindered the battle
to clean up the air over big cities.

But two new pulsed-laser instru-
ments—one developed at the Poly-
technic Institute of Brooklyn, the
other at the General Electric Space
Technology Div., Valley Forge, Pa.
—may provide solutions.

A pulsed laser to identify and
measure concentrations of pollutant
gases has been announced by the
Brooklyn institute’s graduate cen-
ter in Farmingdale, N. Y.

Conventional methods of running
an analysis to find out what gases
are in a mixture can take hours.

“With the pulsed laser,” says
Dr. Samuel Lederman of the
Brooklyn institute, “instantaneous
measurements can be made using
Raman scattering.”

General Electric’s laser measures
the concentration and motion of
air-pollution particles, according to
Dr. Fritz Mezger, manager of ad-
vanced studies in the company’s
Space Sciences Laboratory. A laser
and a receiving telescope are align-
ed on the same optical axis. Light
reflected by smog is collected by
the telescope and focused on a
photomultiplier tube. The photo-
multiplier output gives backscat-
tered light as a function of laser
range.

Custom LSI at low cost
promised by Motorola

Motorola’s Semiconductor Prod-
ucts Div. has opened a new center
in Mesa, Ariz., for the design and
manufacture of custom large-scale
integrated circuits.

At the dedication ceremonies,
Stephen L. Levy, vice president
and general manager of the divi-
sion, promised that the new center
“will permit custom circuit design
at a rate of a new design a day
by 1971.”

With the help of computer-aided
design—in which a small, inexpen-
sive computer will be used for test
generation and layout programs—
Levy promises “the lowest fixed de-
sign costs in the industry.”

He said the center would pro-
vide customers with prototype de-
livery of LSI parts in 10 to 14
weeks. And he described “an ex-
pandable system that is capable of
delivering MOS/LSI designs now,
and will be expanded to provide
similar capabilities for bipolar logic
designs in the near future.”

INFORMATION RETRIEVAL NUMBER 15 b
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HERE ARE TWO EASY WAYS TO SOLVE
LIGHTED PUSH BUTTON SWITCH PROB-
LEMS. Economically. Reliably. Fast. The

Molex 1175 snap mounts. Offers spade or wire
terminals for fast, easy assembly. A choice
of nine colors, 500 variations. And look at
the Molex 1820. You can use one, or a gang
of them, for an infinite variety of applica-
tions. Lighted push button can be wired to
light independently of the switch. And it’s
available in colors galore. Best of all . . . both
switches are priced considerably under one

M159

dollar ir quantity. ®* These components are
good examples of the Molex creative approach
to design problems. And we have the ability
to design reliability and ease of assembly
into a product without letting costs run wild
due to over-engineering. ®* If this makes
sense, and you would like a free sample of
either the 1175 or 1820 switch, write: Molex
Incorporated, Downers Grove, lllinois 60515.
Or phone (312) 969-4550.

.=« Creating components that
simplify circuitry

molex
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NEWS

Do R&D cuts peril U.S. lead in electronics?

Some engineering educators say they do, others
aren’t worried, but all agree research is essential

John N. Kessler
News Editor

Cutbacks in federal support of
research and development may cost
the U. S. its future leadership in
advanced electronics, says Dr. Har-
vey Brooks, Dean of Engineering
and Applied Physics at Harvard
University.

Brooks, who expressed concern
for the general climate of tech-
nological innovation, told ELEC-
TRONIC DESIGN: “At a time when
the United States shows signs of
losing its technical leadership, par-
ticularly its advantage in foreign
trade, it doesn’t seem to be a very
wise thing for the Government to
be cutting back on its research pro-
gram, particularly in engineering
and more applied areas.”

But Dr. Eric Walker, president
of Pennsylvania State University
and former president of the Na-
tional Academy of Engineering,
isn’t alarmed. He told this maga-
zine: “It’s high time we’ve had a
shake-out to make sure that what
we’re doing really is relevant.”

$53-million slash due

The two opinions represent the
opposing poles in a sampling of re-
action to Government cuts in R&D
funds for colleges and universities.
The Bureau of the Budget reports
that such spending totaled $1,471,-
000,000 in 1969. For 1970, the esti-
mated figure is $1,418,000,000,
down $53-million. For 1971, the
amount planned is $1,532,000,000,
but the increase will go to solve
social problems rather than to
further basic engineering and sci-
entific research.

At Harvard, federal research
funds were cut about 10% in 1968-
1969 and, according to Dean
Brooks, they will be down 10 to
159% more this year. “This,” he
says, “represents an even larger
cut in effective work, because of the
increasing cost of research.”

At the other extreme, Penn
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Reductions in federal support of research and development at colleges and

universities will curtail the supply

of PhDs in science and engineering.

Scientists like W. M. Gibson (above) of Bell Telephone Laboratories, Murray
Hill, N. J., create theories vital for electronics technology.

State’s president reports that its
budget has suffered little from fed-
eral cuts of approximately $2-mil-
lion in a research program that
totals $40-million this year. The
state of Pennsylvania has made up
the difference, Walker explains.

In between, the reactions are
somewhat more moderate, but they
tend toward pessimism. Dr. Fran-
cis H. Clauser, chairman of the
Div. of Engineering and Applied
Science at California Institute of
Technology, says that “ceilings
have been placed on funds, and you
can’t look forward to a climate of
growth.” Like Brooks, he voices
concern for the work of young
engineers who do not yet have an
established reputation.

In commenting about technologi-

cal innovation at Cal Tech, Clauser
says: “Certainly we don’t have the
atmosphere we had here 10 or 20
years ago, in which there was
enough growth so that all segments
of the scientific and engineering
community were able to find sup-
port for good work. Now the funds
are limited.”

At the Polytechnic Institute of
Brooklyn, the cut in federal sup-
port of graduate research fellow-
ships is causing concern. “This is
serious,” says the Dean of Re-
search, Frederick R. Eirich, “be-
cause it reduces the trained man-
power four, five, six years from
now.”

According to Eirich, the United
States has been leading the world
in electronmicroscopy, computers,
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supersonic flight and radio astrono-
my. But, he says, Japan, Germany,
the Soviet Union, Britain and
France recognize the importance of
research in these fields and have
become serious contenders to
American leadership.

“The best electron microscope,”
says Eirich, “is not being built
here, but in France. And the best
computer facilities in a few years
will probably be in England.”

Government agencies, such as
the Dept. of Defense, the Atomic
Energy Commission and the Na-
tional Aeronautics and Space Ad-
ministration, have been forced to
cut their academic support as
budgetary economy measures. As
a result, Eirich says, “we are go-
ing to lose [over an 18-month
period] almost 30% of our gradu-
ate fellowships.” And since this is
happening at engineering colleges
throughout the country, Eirich
sees serious consequences for the
United States.

“We have lost already—in three
or four important fields—the tech-
nological leadership of the world,
and in 10 years we will have lost
more,” he says.

Here at Argonne National Laboratory in lllinois, the AEC cuts will total about
$300,000. But the AEC's total high-energy physics budget is down from

Effect on world trade cited $120-million to $119-million. With the costs of research going up, the net
effect is much more than the $1 million cut would indicate.

This is also the view of Dr.
Chauncey Starr, Dean of the School
of Engineering and Applied Sci-
ence at the University of Califor- U.S. R&D spending' at a g|ance
nia at Los Angeles and vice presi-
dent of the National Academy of Federal support of R&D in colleges and universities, as reported

Engineering. “The very serious de- by the United States Government:
pletion in our technological re-
sources, as represented by the 1969 (actual) 1970 (estimated) 1971 (estimated)
highly educated scientific and engi- HEW 663 (millions) 617 (millions) 678 (millions)
neering manpower, shows up in our NSF 210 225 270
inability to complete internation-
ally in new technologies,” he says. Defense 247 223 220
Starr mentions Japanese TV and AEC 101 100 97
miniature calculators as being not NASA 128 110 88
g?llt_\v as good as P.xmet‘rican prlc))dtlicts Agriculture 62 70 81
, In many instances, better.
“Japanese optical goods,” he says, 2o &0 3 28
“from the point of view of price Totals 1471 1418 1532
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(R & D cuts, continued)

and quality, are the best of any-
thing we have.”

Shipbuilding, he notes, is an-
other example of Japanese ingenui-
ty. “It’s not just the cost of labor;
it’s the fact that they are using
more advanced technology in their
manufacturing,” says Starr.

As an example of the relation-
ship between advanced engineering
and international trade, Starr
gives this illustration: “The big-
gest production problem with inte-
grated circuits is their rejection
rate. If we had the best advanced
engineering and scientific skills
brought to bear on that problem,
we could come up with an improved
production technique.” This, he
says, would lower total cost and
make U.S. electronic products more
competitive in world markets.

A shift to social concerns

Starr is not overly impressed by
the rise in federal spending plan-
ned in 1971. According to a spokes-

man for the Bureau of Budget,
that $114-million increase will be
used to “assist those who wish to
undertake research within or across
disciplines related to a better un-
derstanding of the problems faced
by contemporary society.”

“Practically every graduate en-
gineering school in the country has
almost 80% of its support coming
from the Dept. of Defense,” Starr
says. And this support, he points
out, will drop a little over 10% in
three years, while the cost of sup-
porting the same work goes up
roughly 15 to 20%.

The Atomic Energy Commission,
another big supporter of universi-
ty engineering research, will drop
its support by 5%, but with infla-
tion, the net effect will be about
20%, Starr says.

“The NASA cut,” he continues,
“will represent close to a 509 real
cut:?

What about increased amounts
planned through the Dept. of
Health, Education and Welfare?
Starr contends that UCLA doesn’t
get much support from that de-
partment, and never has.

Cuts in the Atomic Energy Com-

mission’s high-energy physics
budget have resulted in depleted
operating funds for some of the
nation’s giant particle accelerators.
The total high-energy physics
budget is down from $120-million
to $119-million for fiscal 1971.

By terminating operation of the
3-billion-electron-volt Princeton-
Pennsylvania Accelerator at
Princeton, N. J., in June, 1971, the
AEC will trim off $2 million; fund-
ing for the 6-Bev Cambridge Ac-
celerator in Massachusetts will be
cut from $3.5-million to $2.4-mil-
lion; and budgets have been trim-
med at Argonne National Labora-
tories, near Chicago, and at
Lawrence Radiation Laboratory in
Berkeley, Calif.

The National Science Founda-
tion (NSF) in its 1970 Report on
the Physical Sciences discusses the
connection between esoteric con-
cepts and practical applications. It
notes, for example, the effect of
solid-state physics on the develop-
ment of the computer.

A spokesman for the foundation
puts it this way: “Basic research
is the mother of applied research
and development.” mm

How is industry reacting to
federal cuts in R&D spending?

If industry is going to be in-
ventive, if it is going to create
cheaper ways of doing things,
it must have bright young PhDs
in science and engineering, says
Dr. Albert M. Clogston, director
of physical research at Bell Tele-

phone Laboratories, Murray
Hill, N. J.
Clogston 1is concerned that

federal cuts in R&D at universi-
ties will limit the number of
fellowships and traineeships and
indirectly reduce manpower for
industrial laboratories.

But focusing on R&D cuts
and the current economic down-
turn in the U. S., Lee Daven-
port, president of General Tele-
phone & Electronics Laborato-
ries in Bayside, N. Y., doesn’t
see any long-range damage to
electronics growth.

He does admit that the pace
of R&D is slowing, and he says:

Industry links R&D to creative engmeermg
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NATIONAL SCIENCE FOUNDATION
R&D spending for 1965 and 1970.

“There is an increased emphasis
on projects that will place a
product in the market promptly.”

“Employment is down,” ac-
cording to Davenport, “but not
appreciably.” And GT&E Labs is
looking to hire younger people
who can generate and accept
new ideas in the research and
development area.

Also he notes a shift “toward
more systems-oriented people
having broad skills in electronic
systems, as applied to telephony,
communications and the like.”

Industry plays a crucial role in
the R&D pattern, because it
conducts about 70% of all re-
search and development in the
nation, according to the National
Science Foundation. While the
figure for Government R&D has
remained essentially the same,
or has increased slightly, in the
last five years, it has not kept
pace with the rising cost of re-
search, according to a spokesman.
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Signetics Announces

the 5741 Op Amp.

Direct replacement for uA741. Internally
compensated. Ours has the highest temper-
ature stability, lowest drift in the industry.

And Announces

the 5723 Voltage Regulator.
Direct replacement for uA723.

And Announces

the 5748 Op Amp.

Direct replacement for uA748 and LM101.
Again, highest stability, lowest drift.
Comes in TO-5, 14 pin DIP and our
exclusive 8 pin DIP.

And Announces

the 5558 Dual Op Amp.

Direct replacement for MC1558.

Dual internally compensated op amp.

Same as two 741’s without offset null.
Only Signetics has a dual op amp in an 8 pin
DIP offering substantial design savings.

And Announces

the 5596 Balanced Modulator.

Direct replacement for MC1596.
Carrier suppression —50dB at 10MHz.
Balanced inputs and outputs.

And Announces

the 5595 Four Quadrant Multiplier.*
Direct replacement for MC1595.
Linearly multiplies two input signals.

And Announces

the 550 Voltage Regulator.

Can be strobed on and off with TTL and
DTL logic inputs. Line regulation
guaranteed for input voltages from 8.5

to S0V. Output continuously variable
from 2 to 40V.

And Announces

the 531 High Slew Op Amp.

Slew rate 40V /u sec typical at unity gain.
Compensated with a single capacitor.
Unity gain bandwidth 1 MHz minimum.

And Announces

immediate delivery on the above devices.
(Except those noted*. They’ll be available
within 30 days.) Check with your Signetics
Distributor. You’ll find the price is right.
And that’s our final announcement.

Signetics [sl

Sunnyvale, California 94086 /A subsidiary of Corning Glass Works
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Improved electronics at
weapons range puts
Navy on target

A target drone streaks
through the blue Caribbean
skies a few miles north-
west of Puerto Rico, pass-
ing low over an aircraft
carrier. A Terrier missile
lunges from the carrier and
misses by feet. The orange
pilotless aircraft, flying at
nearly the speed of sound,
makes a sharp right turn
and comes back for another
pass. This time the missile
almost intercepts. The
misses are measured for
distance by a doppler sen-
sor in the drone and the
information is telemetered
back to the Navy’s Atlantic Fleet
Weapons Range headquarters at
Roosevelt Roads on Puerto Rico’s
western tip.

The drone operator, sitting in a
small control room in the head-
quarters building, guides the drone
by uhf radio toward a destroyer a
few miles away to test the missile-
men skills on the ship.

Next door to the drone room, in
the large Range Operations Center,
the whole sea range exercise is car-
ried live—or only microseconds old
—on one of the most sophisticated
large-screen displays the military
owns. The sea range, which lies
both to the north of Roosevelt
Roads in the Atlantic and-to the
south in the Caribbean, covers a
total area of 195,000 square miles

Besides the open sea range,
where airborne drones provide
target practice to ships and fighter
planes and radio-guided boats serve
as targets for surface-to-surface
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Story and photographs
by John F. Mason
Military-Aerospace Editor

weapons, Roosevelt Roads manages
two other ranges. A few miles to
the west an inner range, consisting
of 60 miles of islands, cays and
rocks, provides targets for bomb-
ing, strafing and amphibious at-
tacks. And a 16-square-mile under-

water range at St. Croix is
available for submarines and sur-
face ships to test torpedoes, Asroc
rocket-torpedoes, sonar and other
equipment.

All three ranges offer realistic
training to 46,500 Navy men who
go there every year to sharpen
their weapons delivery skills. The
ranges are equipped with electronic
sensors to some extent and are
automated in varying degrees. The
manual portions are constantly be-
ing updated and facilities for new
services are being planned.

An elaborate underwater tactical
range, for example, is going to be
built so the Atlantic Fleet can
carry out thorough, well-monitored

antisubmarine warfare ex-
ercises just west of Roose-
velt Roads.

New floating hydrophone
target arrays are to be
built in the open sea so
that more strafing and
bombing practice can be
carried out when all the
target rocks are in use or
being repaired.

A phased-array radar is
also being requested that
will double the reach of
the present surveillance
radar and more than double
its capabilities.

Besides the drone control
room at Roosevelt Roads, the pilot-
less planes can be controlled from
sites on St. Thomas and St. Croix
in the Virgin Islands. All three
drone stations have acquisition and
tracking radar, as well as micro-
wave radio links with each other
and to a computer in headquarters
for the large-screen display.

“What we need now—or by the
January, 1973, deadline the Navy
has given us—is a system that will
send six drones over the horizon
from different directions to sur-
prise an unsuspecting ship,” says
Don Duckworth, range development
engineer. “At present we can con-
trol only four, and those must be
within line-of-sight.”

Over-the-horizon control appears
to be the answer, Duckworth says,
probably using an airborne data
link aircraft.

“We could control a drone by hf,”
Duckworth says, “but you need to
see it to know where you want to
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The Atlantic Fleet Weapons
Range, despite its vast size, is
an intricately designed complex.
The sea and land areas used as
targets and for observation
posts, command and control sta-
tions, and communications links,
have been carefully selected.

Choosing, or in some cases de-
signing, electronic sensors for
| the complex, tying them togeth-
er with telemetry and communi-
cations, and then providing a
data-processing system with dis-
plays, has been a major engi-
neering effort. The result is
valued at $250 million and $300
million.

Duplicating the system now
would cost far more, even if
there were another complex of
uninhabited small islands and
rocks with a suitable configura-
tion—and belonging to the
United States—to which we
could go.

To close down one of our key
areas in the range—the island
of Culebra, inhabited by ap-
proximately 726 people—and its

? surrounding uninhabited rocks
i
go. The aircraft could relay radar

position data but only from one
drone at a time. We must have
multiple control.”

Several methods are being
studied. One calls for the drone to
be equipped with a navigation sys-
tem, such as loran, and to telem-
eter its position to the control

room. “This would be very expen-
he says, “and is going the
way.

sive,”
wrong

We want cheaper

Three 7-by-7-foot translucent screens
present in six colors the positions
and tracks of ships, aircraft and
drones on the sea ranges to the
north and south of Puerto Rico. The
information is fed both through a
computer and manually by operators
at consoles. Projection is from the
rear of the screen.
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Culebra is vital to Navy weapons range

and cays would cripple the range
where some 46,500 Navy men
train each year. To move part

of these facilities to a new
island over the horizon, as was
first suggested by some of the
Culebrans and now by other
groups in Puerto Rico, would be
an enormously difficult and ex-
pensive engineering feat. I be-
lieve an electronics design engi-
neer can readily see this.

New microwave communica-
tions links could, of course, be
built. New radars could be in-
stalled, but the cost, engineer-
ing complexities and degraded

drones, not more expensive ones.”

Another approach is for the
drone to send continuous telemetry
data that tells its speed, heading,
turns, and other maneuvers, while
a computer in headquarters calcu-
lates its position. This amounts
roughly to having the data-proces-
essing portion of an inertial guid-
ance system on the ground.

A third approach calls for a
beacon in the drone that responds

accuracies of monitoring aerial
practice bombing, strafing, and
gunfire from surface ships from
a site many miles away on the
other side of a hill, would be
staggering.

The only change the Navy is
proposing to the Culebrans, who
have shared the uninhabited
part of their island with the
Navy for 68 years, is to lease
2,200 acres of additional land on
the island where only five
houses now stand. The land
would serve as a safety zone
against remote miscalculation in
practice bomb runs that are
made on the uninhabited, five-
yvear-old bombing target of Lad-
ron Cay, 3/4 mile off Culebra’s
northeast coast. This land would
continue to be available for
farming and cattle raising.

?
Capt. R. L. Johns, U.S. Navy
Commander Atlantic Fleet
Weapons Range/Fleet Air

Caribbean

to two surface-based, pulsed and
timed transmitters. The return sig-
nals would provide two ranges from
known sites, thus revealing the
drone’s position.

The Navy’s need for more multi-
ple-target training by 1973 and
more antisubmarine warfare exer-
cises may bring in a phased-array
‘adar to help out the conventional
surveillance radar and the height
finder that now sit on Pico del Este




mountain, east of Roosevelt Roads.

Used by both the Navy and the
Federal Aviation Administration,
the radars have a range of 150
miles for air targets and 50 miles
for those on the surface. A phased
array would double this range and
could track at least eight surface
targets and seven airborne targets
at a time.

News from the range

The big push in the range telem-
etry facility at the moment is to
convert from vhf to uhf by Oc-
tober. Two of the new 16-foot
tracking antennas are installed and
a third is on the way. The 6-foot
antenna and receiving system is
also in place. Because the radio
horizon for the antenna for sur-
face-to-air missile operations is
only about 27 miles, airborne data-
link aircraft are used to relay in-
formation.

“Moving to uhf frequencies,
which are 10 times higher than the
present vhf frequencies, changes
operating procedures consider-
ably,” says the facility’s senior
analyst, D. C. Gibson.

The receiving antenna must be
physically larger to intercept ap-
proximately 100 times more radio
energy than that needed at vhf.

“This, of course, results in great-
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At the underwater tracking range
off St. Croix, 11 hydrophone ar-
rays (similar to the one at

left) are anchored at the bottom
of the sea, where they track
with great precision any moving
object that is equipped with a
time-synchronized pinger. Ships
evaluate their new torpedoes,
Asroc rocket-torpedoes, their
sonar and other gear. Much of
the show is run from a console
(below).

ly reduced antenna beam width,”
Gibson explains. The uhf anten-
nas will have a 2-degree beam
width compared to the present 35-
degrees width.

“At a range of 50 miles, the
present vhf antennas provide cov-
erage over a 62,000-yard-wide cone.
The uhf antennas will cover a
3400-yard cone.”

On a typical day, the sea range
might be the scene of an antisub-
marine warfare exercise involving
a submarine, surface vessels and
aircraft. There will be surface-to-
air missile shoots, dog fights with
air-to-air missiles, and bombing
runs on surface drones.

All this is carried live, or only
microseconds old, on three large
screens in the Range Operations
Center. Ship commanders and
other VIPs watch on translucent,
7 by T7-foot screens, in a vivid six-
color presentation, the positions
and tracks of ships, aircraft and
drones.

Data is fed to the three rear-
screen projectors by near-realtime
digital computers (Univac 1230)
and manually by radar operators
seated at consoles in front of the
screens. Called Vigicon Display, the
system was built by the Nortronies
Div. of Northrop Corp., Haw-
thorne, Calif.

As effective as the display is, it

is going to be improved. At
present, words go from the Univac
1230 computer to an interface
buffer. The buffer takes the word,
processes it and sends it to a digital-
to-analog converter. From there it
goes to a symbol generator, which
is a photoelectric device. The out-
put from this device is amplified
and fed to the synchronizers in the
projectors, which plot the data.
“The only part of the system
that gives us any trouble,” says
Chief Warrant Officer William
Tarvin, “is the photoelectric de-
vice we use as a symbol generator.
If anything breaks down, it’s this
device. It’s a mechanical monster.”
“Right now, we've got an analog
system from the interface buffer
to the projectors,” Tarvin says.
“We are going to get rid of the
symbol generator we have now and
replace it with a small general-
purpose computer. This will give us
a digital system from the big Uni-
vac computer right up to a digital-
to-analog converter at the projec-
tor. The computer will contain the
instructions to generate the sym-
bology that we want. This will give
us only one analog step—from the
converter to the projector.”

Air-to-ground and ship-to-shore

On a complex of islands, cays
and rocks, some 20 miles west of
Roosevelt Roads, Navy aircraft de-
liver their rockets and bombs, and
ships bombard the shore with shells
and torpedoes.

The rock called Fungy Bowl, 700
by 300 feet, rising to a height of
180 feet, makes an excellent high
and low level radar target. It is
also illuminated at night.

Culebrita Island, which has a
300-foot hill, a lighthouse and a
sheer cliff, provides a number of
functions. It has six banners
mounted on poles that are used for
strafing, and it is equipped with
acoustic devices that report the
success or failure of the strike by
wire to the lighthouse observation
post up the hill.

The most sophisticated setup, and
the one that points to the future,
is the way the observation post on
Luis Pena Cay works with the
nearby target of Agua Cay. Luis
Pena is equipped with a modified
Nike Ajax radar that monitors the
over-the-shoulder, or loft bombing,

ELECTRONIC DESIGN 17, August 16, 1970



and dive bombing on the 150-yard-
wide rock, some 800 yards away.

“Here’s the way, we work it,”
explains Tarvin. “A plane comes
toward Agua Cay at about a 2000-
foot altitude. The radar at Louis
Penia locks on. From the radar, we
get the plane’s range and bearing,
its altitude, speed and dive angle.

“When the pilot releases the
bomb, he automatically triggers a
tone to us by uhf radio. We then
calculate where the bomb would
hit. This data is then sent by
microwave back to Roosevelt Roads
to the drone control room. It’s dis-
played on the same 36-inch by 36-
inch displays that show the drones
over the sea range.”

This much automation is good,
Tarvin explains, but more is need-
ed. “Instead of having to calculate
where the bomb dropped, we would
like hydophones around Agua Cay
with cables to Louis Pena. This
would give automatic, precise scor-
ing information. For targets
farther from the observation post,
microwave links could be used in-
stead of cables.”

A hydrophone target in open
water has advantages over hydro-
phones around a rock, says Duck-
worth. “Dive bombing beats the
rock up pretty badly, and we have
to put a bulldozer on it to smooth
it out. Then we have to repaint
new targets. A hydrophone array,
on buoys, would solve this problem.

“Floating targets should be in
shallow water to permit repair by
scuba divers,” Duckworth says.’
“And no more than seven miles
from shore. Beyond this calls for
elaborate and expensive amplifiers
which require maintenance.”

Work on the hydrophone array
for Agua Cay is already under
way. Upgrading a second target
may begin soon.

Construction of a large 3000-
vard, open-sea target equipped with
hydrophones 1is also planned. It
will have changeable targets and
will be used for antisubmarine
warfare exercises.

Evaluating the underwater gear

Off St. Croix a three-dimensional
—air, surface and underwater—
tracking range is available. With
the aid of 11 underwater arrays,
each equipped with four hydro-
phones, 20 underwater targets can
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“be tracked simultaneously. Radar

and theodolites track objects on
the surface and in the air.

Torpedoes can be tracked from
water entry to the end of the run.
Sonar detection can be evaluated
using torpedoes, submarines and
surface ships as targets.

Objects to be tracked under-
water must be instrumented with a
pinger, consisting of a precision
electronic countdown circuit, ampli-
fier and acoustic transducer.

Pingers of all tracked objects
are synchronized to a central-range
timing system by a radio link, re-
ceiver and synchronizer. Approxi-
mately every 1 1/3 seconds, each
object puts a 1.5-ms pulse into the
water at 75 kHz. The acoustic en-
ergy travels through the water to
the array of hydrophones from
which the signals are hardwired
ashore. They are amplified and the
travel times fed into the facility’s
SDS 910 computer. Travel times
are known because a synchronous
timing system is used. The position
is then displayed on a 30-inch by
30-inch Milgo plotting board. The
delay is only about 2 1/2 seconds.

At the moment, two of the
hydrophone arrays are being pulled
up and new ones put down. The
old ones were damaged by lightning
during an electrical storm.

“We have such a good ground

Culebra’s uninhabited peninsula
makes an ideal target for
ship-to-shore bombardment. Men

at the observation post (foreground)
score the gunner’s skill by
watching with binoculars and
calling in results by uhf radio.
Scoring on most of the target rocks
and islands is not as automated

as the Navy would like. Observers
(left) talk with other posts via

uhf, to cviilian aircraft by vhf and
to ships by hf.

i

system,” explains Fred R. Berloga,
manager of the underwater range,
“and the rest of the island such a
poor one, that when the high volt-
age surge occurred it drained right
through us, down to our arrays
and burned two out.”

The new arrays are different
from the old ones. While both con-
sist of four hydrophones 30 feet
from each other, the old ones float-
ed above the bottom, their tilt in
the current being measured by a
pendulum potentiometer. Unfortu-
nately, the potentiometers degrad-
ed in time and the readings became
less accurate.

The new arrays are fixed on the
bottom, even though the bottom is
not level. The reason this freedom
is possible is that computer soft-
ware has improved so that, when
the tilt of a fixed array is deter-
mined, it is simply programmed
into the computer and the solution
comes out correctly. Not only can
the computer handle this problem,
but the 30-foot base line between
hydrophones doesn’t have to be so
precise. Instead of 1/8th inch maxi-
mum error in the old arrays it can
now be off as much as an inch.

Two improvements the under-
water range needs are a link to the
big Univac computer at Roosevelt
Roads by microwave and a more
powerful radar. mm
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Scanning for disease—a new diagnostic tool

Computer processor and CRT display, used with
radioactive technique, pinpoints damaged tissue

John N. Kessler
News Editor

Computer processing and display
technology is being used in con-
junction with radioactive sub-
stances to pinpoint diseased areas
of the body with greater accuracy
than ever before, a University of
Pennsylvania doctor reports.

The physician, Dr. David H.
Kuhl, associate professor of radi-
ology at the university, says the
technique is especially useful in
brain diagnoses. In carrying out
experimental studies, Dr. Kuhl has
been using a new brain-scan in-
strument that he and Roy Q. Ed-
wards, chief engineer at the Uni-
versity of Pennsylvania Medical
School, designed.

The instrument, combining a
computer and a cathode-ray dis-
play, operates in real time and
permits a doctor to obtain a three-
dimensional fix for a damaged or
diseased area. Also, by reprocess-
ing the image data, quantative in-
formation—the degree of damage
or disease—can be obtained.

This work is being supported by
a grant from the Atomic Energy
Commission and the U. S. Public
Health Service.

Basically the brain-scan instru-
ment consists of scintillation count-
ers that detect the presence of
radioactive substances, which have
been administered orally or intra-
venously to a patient. The radio-
activity tends to accumulate around
diseased areas of the body. By
scanning at a specific rate, the
doctor determines the intensity of
radiation for a specific body area.

In early work by Dr. Kuhl and
Edwards, this information was re-
corded on paper tape. The new
instrument records image data
directly on a magnetic drum; it is
then run through a small computer
processor for smoothing and boun-
dary definition—techniques similar
to those used by NASA in increas-
ing the resolution of photographs
of the moon and Mars. The proc-
essed information is then displayed
on a cathode-ray tube.

Computer processing permits,
for the first time, the viewing of
cross-sections of the body, thereby
enabling the physician to narrow
the diagnostic possibilities and to
focus his treatment directly on af-
fected areas.

Another important advantage of
the computer method is that ex-

Brain-scanning system developed at the University of Pennsylvania is being
used in experimental studies. Data is stored in a digital memory beneath the
bed, and the pictures are viewed as they build up on the display screen.

To view a transverse section of the
brain (at top), a doctor turns a knob

to adjust a cursor (black line)
through the area of interest. The
four radiation detectors then scan at
lines tangent to the side of the head.
This determines the radioactivity in a
thin cross-section of the brain. The
scan at the bottom was produced in
170 seconds.

ELECTRONIC DESIGN 17, August 16, 1970



20 from the tide

From the tide of 5,364 SCRs now
available,* TI has selected 20 that
meet 80% of low-level circuit re-
quirements.

They’re part of TI’s preferred
semiconductor line, selected after
months of computer demand anal-
ysis to save you time and money in
specifying discrete components.

TT’s preferred 20 SCRs are popu-
lar, proven and readily available
from TI distributor and factory
stocks. Volume production assures
you the most competitive prices.

Applications are many and
varied in consumer and industrial
equipment such as light flashers,
ignition systems, appliance and
stereo/TV controls. In military
systems they can perform relay-

Tl Preferred SCRs

Avg. Fwd.  Fwd. &Rev.  Gate Current Avg. Fwd.  Fwd. & Rev. Gate Current
Type Current Voltage to Fire Type Current Voltage to Fire

Iy (A) BV./BV: (V)  lor (uA) Ip (A) BV./BVy (V)  lor (uA)
TIC44 600 30 200 2N3007 .350 100 200
TIC45 600 60 200 2N3008 .350 200 200
TIC46 600 100 200 2N3555 1.6 30 20
Tic47 600 200 200 2N3556 1.6 60 20
2N3001 .350 30 20 2N3557 1.6 100 20
2N3002 .350 60 20 2N3558 1.6 200 20
2N3003 .350 100 20 2N3559 1.6 30 200
2N3004 .350 200 20 2N3560 1.6 60 200
2N3005 .350 30 200 2N3561 1.6 100 200
2N3006 .350 60 200 2N3562 1.6 200 200

ing, squib firing, fuzing and read-
out-tube driving functions.

If one of TI's preferred 20 SCRs
doesn’t fit your specific require-
ments, remember TI makes 111
standard and over a thousand spe-
cial SCR types from which to
choose.

*1969 Worldwide figure from D.A.T.A., Inc., publishers of Electronic Data.

Write for TI’s brand new 1970
Preferred Semiconductors and
Components catalog: Texas Instru-
ments Incorporated, PO
Box 5012, MS ‘308, Dal-
las, Texas 75222. Turn
the tide with TI’s pre-
ferred 20 SCRs.

TEXAS INSTRUMENTS

ELECTRONIC DESIGN 17, August 16, 1970
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'(\Bmin Scan, continued)

tremely small amounts of radio-
active material can be recognized
when their gamma rays penetrate
tissue.

The picture, produced by a raster
scan, is made up of radiation
counts recorded in 6-bit binary
code. This is recorded on a mag-
netic storage drum. In this way, as
an area of the body is being scan-
ned, the previously recorded in-
formation is recirculated. The
drum speed is 30 revolutions per
second. Thus a picture similar to
that on slow-scan TV is seen.

The brightness of a CRT spot is

proportional to the voltage applied
to the operational amplifier that
controls the intensity of electrons
hitting the screen. A range of 64
shades of gray is available, accord-
ing to Dr. Kuhl.

Significant advantages cited

The radiologist says that the
average general-purpose digital
computer has a number of dis-
advantages when used to process
image data. The hybrid system of
digital processor and analog CRT
that he is using, he reports, pro-
vides the following advantages:

m Flexibility—the system per-
mits radio-nuclide scanning of the

brain and the rest of the body.

m Simplicity — the instrument
does not require the use of com-
plex programs.

® Immediacy—pictures can be
processed so rapidly that the physi-
cian can remain with the patient
and redirect the scan to focus on
affected areas.

To view a transverse section of
the body, the operator turns a knob
that controls a line cursor. The
cursor passes through the suspect-
ed region and the radiation count-
ers are automatically positioned.
The operator presses a button to
begin the scan. Three to five min-
utes is usually sufficient for a good
picture, says Dr. Kuhl. mm

Industry ‘discovers’ standard MOS/LSI chips

For the first time, standard
MOS/LSI—previously confined to
computer memory—is being used
in an industrial product. Larse
Corp., Palo Alto, Calif., is manu-
facturing chips that form the heart
of sending/receiving remote moni-
toring and control units.

Each unit is contained in a box
about as big as a pack of king-
sized cigarettes but a little longer
—1 by 3.2 by 7.5 inches. In addi-
tion to the single MOS/LSI chip,
each box contains a few support
elements. All the user has to do is
connect it into his system and sup-
ply electrical power. The units can
be used in almost any remote moni-
toring and control system, such as
traffic control, monitoring of water
supply and distribution facilities

Standard MOS/LSI devices, such as
this data communicator developed by
Larse Corp., may eventually replace
pneumatic equipment now used for
control functions in factories.

34

and weather-data collection.

The nearest competing equip-
ment for either the sending or the
receiving unit would occupy half
a rack, cost about 50% more
($1500 or more compared to $600
to $650 for an MOS sending unit)
and consume almost 70 times as
much power—typically 20 W com-
pared to 300 mW, according to
George Larse, company president.

A natural for industry

The low cost, low power dissipa-
tion, and high noise immunity of
standard MOS/LSI make it a
natural for industrial environ-
ments. Larse foresees that it will
revolutionize electronics for indus-
trial and consumer applications.
Why hasn’t is been used in these
areas before?

“Because,” says Larse, “people
assumed that the amount of cir-
cuitry that goes on one chip would
have to be unique to a single sys-
tem and therefore couldn’t be
standardized.” But with LSI, he
says, it is possible to put many
different options on one standard
chip so that it can fill the needs
of many users.

For example, the Larse telem-
etry units can work with almost
any kind of communication link
(telephone line, de wire, microwave
link, radio link, etc.) and can trans-

mit or receive in eight different
modes, including single-word, con-
tinuous, tone interrogation and
coded interrogation. Every receiv-
ing unit has two types of output:
a control that provides an output
flashing signal for human inter-
face and a data-ready indicator
signal for computer interface. All
these options are provided in every
unit, but the user must choose a
different unit for different com-
munication modes (frequency shift
keying, AM tone, line switch, ete.).

Pneumatic equipment is out

Larse believes that standard
MOS will eventually replace pneu-
matic equipment now used for con-
trol functions in factories. “One of
the problems with electronic equip-
ment in a factory,” he says, “has
been that it inadvertently gets
triggered by electrical noise and
transients. But MOS has inherent-
ly high noise immunity, and now
we're getting the cost down to the
point where it will be competitive
with pneumatic devices.”

Larse Corp. designs its own
MOS/LSI chips, sends them out
for mask and wafer making, then
tests, scribes, dices and packages
the chips inhouse. Wafer yields
have been running around 30%,
Larse says—which is considered
phenomenally high for LSI. mm
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Resistance networks for A/D and
D/A conversion, digital volt meters
and numerical control systems de-
mand extreme precision. Allen-
Bradley can deliver. Precision that
starts with a patented chromium-
cobalt resistive material vacuum
deposited on a substrate made to
Allen-Bradley specifications. Preci-
sion based on exclusive computer
drawn grids. Precision backed by

extensive design and testing facili-
ties. Precision on a continuing basis
assured by Allen-Bradley's 14 solid
years of experience.

Add the reliability of a single sub-
strate, uniform temperature char-
acteristics, much lower attachment
costs and you see why Allen-

EC70-9A © Allen-Bradley Company 1970

ol

Bradley thin film networks are the
logical replacement for discrete
precision resistors.

SELECTED SPECIFICATIONS

RESISTANCE
RANGE

1K ohms to 2 megs, standard
25 ohms to 50 megs, special
(Single substrate range —
10,000 to 1)

=+ 25 ppm/°C
=+ 10 ppm/°C
+ 5 ppm/°C
=+ 5 ppm/°C standard
to == 1 ppm/°C special

TCR LEVELS
—55°C to +125°C

TCR TRACKING

TOLERANCES Absolute to
+ 01% @ +25°C
Matching to

+ .005% @ +25°C
Line width and spacing to
0001 inch

Exceeds MIL-R-10509F
Characteristic E
Procedure: MIL- 02D

RESOLUTION

ENDURANCE

Investigate the superiority of Allen-
Bradley thin film networks. Write:
Marketing Department. Electronics
Division, Allen-Bradley Co., 1201
South Second Street, Milwaukee,
Wisconsin 53204. Export office:
1293 Broad St., Bloomfield, N. J.
07003, U.S.A. In Canada: Allen-
Bradley Canada Ltd., 135 Dundas
Street, Galt, Ontario. Several stand-
ard networks are available through
your appointed A-B industrial elec-
tronic distributors.




Reliability is a spring, a wheel
and two thingamayjigs.




Every AE Type 44 stepping
switch comes with them.

One-spring power.

The drive spring is a coil.
What it does is store up
power. When it comes time to switch, the spring
lets loose and moves the wiper assembly forward.
Each time using precisely the same pressure.

Notice our spring is tapered at one end. It’s
designed to perfectly match the power input. That’s
why you always get the best possible transfer
of energy.

At one end of the drive spring is an adjusting
screw. We turn it a little this way or a little that
way and the tension is always perfect.

Try that with a flat spring.

We re-invented the wheel.

The ratchet wheel is a little different. The way
it’s made, for one thing. First, we blank it. Next,
shave it. And
finally, case-
harden it. Then (3 "
it’s super strong. e e

Notice the big, square . %"
teeth that always provide a NG
sure bite.

A thingamayjig with teeth.

That thingamajig next to
the wheel is the armature
assembly. When the teeth
on the end of it mesh
with the teeth on the
ratchet wheel, they stop
the wiper assembly and
position it precisely on
the contact bank. Smooth as
silk, every time. No jarring,
no jamming,
no banging.

No adjustments,
either. Astheteeth ™
wear, they just
drop further into
the wheel. So nothing
ever gets out of whack.

¢

A pawl that floats.

On the end of the armature is the pawl. We
made it “free floating” to eliminate the jamming
and binding that go with the old style pawl stop
block. And while we were at it, we stopped pawl
breakage and put an end to double-stepping or
overthrow.

Don’t bother looking for this special set-up
anywhere else. It’s patented.

The other thingamayjig.
It’s called a contact spring.
We’ve got some strong
feelings as to what
makesacontact 37" 3 ‘
spring strong. WD g B ~
In the first e 48 AR
place, we believe there’s strength in numbers. So we
put two sets of contacts on each spring. This means
you get a completed circuit every time. Without fail.
But some of the credit for this hasto go to our solv-
ing the most common cause of contact failure—the
build-up of insulating films on the contact points.
We make each set of points self-cleaning. That
way, the bad stuff doesn’t have a chance to build up.
Finally, take the buffers. We make ours of a
special, tough phenolic material that lasts. And
lasts. And lasts. All without wear or
distortion.
To make sure they stay in place, we
weld the buffer cups to the contact
springs. We weld, rather than use rivets,
because our lab found that rivets have
a habit of falling off or wearing out.

Seeing is believing.

We could go on talking reliability and
tell you about our testing and run-in
room. There’s a lot more to tell.
But we’d rather have our
Sales Representative show
you. And let you see first
{ hand the reliability
1 that’s built into every
i AE stepping switch.
s Just call or write.
» Automatic Electric
Company, Northlake,

Illinois 60164.

AUTOMATIC ELECTRIC

sussiiaRy oOF GENERAL TELEPHONE & ELECTRONICS
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Redesign that military product for civilians

More and more electronics companies are turning
defense-contract skills into consumer-market profits

Jim McDermott
East Coast Editor

A Plainview, N.Y., company that
built a $200 airborne power supply
for a military IFF transponder
has redesigned it into a minicom-
puter supply selling at $100.

A company in Bohemia, N.Y.,
has redesigned a $200 military
aircraft antenna into one for gen-
eral aviation use—again, at about
half the original cost.

A Palo Alto, Calif., concern has
reworked its design of a flight
director display for the Navy’s
A-6A attack plane and come up
with a simplified version for
civilian aircraft. The military
version sold for $40,000; the price
of the civilian unit is $9700.

These successes typify what
some elecfronics companies are
doing these days to counter the
temporary downturn in the nation’s
economy.

With many firms hit hard by
sharp decreases in military spend-
ing, an obvious reaction is to at-
tempt to use the background in
military technology to produce in-

1. Military version of airborne power supply by Trio
Labs, has costly, high-packaging density. It has eight
different output voltages.
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dustrial or consumer items—pref-
erably by redesigning a product
that the company has already de-
veloped for the military.

But the ground rules for design-
ing civilian products differ from
those for turning out military
equipment—in some cases they are
even more demanding—and it is
easy to squander money in new
developmental costs. What are the
guidelines to profitable redesign?

Interviews by ELECTRONIC DESIGN
with a number of manufacturers
who have successfully converted a
military product into a salable
commercial item indicate that
these are the common denominators
of redesign:

m Costs must be markedly re-
duced.

m Repackaging is necessary.

m Maintenance must be simpli-
fied.

®m The product must be reworked
for a more esthetic appearance.

The overriding problem in re-
designing from a military to civil-
ian version is reducing the product
cost. Although many techniques

are uniquely related to a particular
military design, there are cost-
shaving design principles that can
be universally applied.

For example, Clifford Crawbuck,
chief engineer at Trio Labs in
Plainview, N.Y., who is responsible
for the redesign of an airborne
power supply for an IFF (identi-
fication, friend or foe) transponder
into a minicomputer supply selling
at half the cost, makes these points
(Figs. 1 and 2):

“The compact military designs
are expensive to fabricate, and be-
cause of limited heat dissipation,
they require costly, high-temper-
ature components. So the first step
in lowering the price is to repack-
age the equipment—providing more
room between the individual com-
ponents.

“This makes it easier to build
and also helps get rid of the heat.
With the equipment running cool-
er, lower-cost, derated components
can be used. For example, where
the military supply uses 125°C
capacitors, we use 85°C units in
the computer version.

“Along another line, when re-
packaging, eliminate costly cast-
ings and substitute sheet metal
frames and chassis.

2. Commercial version of the military unit was redesign-
ed into this 5-V, 20-A minicomputer supply. Note the

better heat dissipation in this version.

INFORMATION RETRIEVAL NUMBER 20 >
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(Redesign, continued)

“Use standard components, read-
ily available from more than one
supplier. This includes many MIL-
standard components, which it fre-
quently pays to use, instead of a
special low-cost component from a
single supplier.”

Does it pay to save simply by
substituting low-cost equivalents
for such standard components as
resistors and capacitors?

“Not necessarily,” Crawbuck
says. “In the computer and indus-
trial applications for which our
power supplies are used, we want
reliability and equipment life that
is better than that of the military
equivalent. We achieve this by
using a total of 809% of high-re-
liability components.”

Simplification of design helps

The less-stringent requirements
of nonmilitary application can be
another source of cost reduction,
according to Joseph Margolin, vice
president of Granger Associates,
Bohemia, N.Y. For proof, he points
to his redesign of a military air-
craft navigation antenna to one
with equally good performance for
general aviation and at about half
the cost (Figs. 3 and 4).

He took advantage of the fact
that while the military version was
designed to withstand supersonic
speeds and high vibration, the gen-
eral aviation unit would be flown
at only 200 or 300 miles an hour.

“The less rigorous environment
allowed us to use smaller and light-

3. Military version of aircraft navigation antenna
by Granger Associates withstands supersonic
speeds. It is installed during plane construction.
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er mechanical elements,” Margolin
notes. ‘“Also, whereas the original
antenna operated from 108 to 122
MHz, the civilian version was re-
duced to 108 to 118 MHz. Although
the bandwidth reduction seems
small, it permitted simpler match-
ing elements and fewer detailed
parts in the antenna assembly.”

Paring of equipment advised

To reduce the cost of large mili-
tary equipment or subsystems, an
evaluation of each functional as-
sembly is required, according to
John Sabel of Kaiser Aerospace &
Electronics Corp., Palo Alto,
Calif., designer of both military
and civilian versions of an aircraft
flight director display.

The military display, called the
AN/AVA-1, was designed for the
A-6A Intruder attack plane. Called
a contact analog display, it gives
the pilot the impression he’s look-
ing ahead out the window, when
actually he’s not. It has ground

and sky references, and upon
these, various attack symbols are
superimposed.

While the military version sold
for $40,000, Sabel was given the
task of designing a simplified
version—the FP-50—that cur-
rently is selling for $9700.

There are two basic elements in
the FP-50: a cathode-ray tube dis-
play and a computer that generates
the ground, sky and other ele-
ments. These are tied in with the
plane’s navigational instruments,
so that as the craft moves, the
scene moves with it.

“With the military

system,”

Sabel says, “the mission is takeoff,
navigation, attack and landing. But
for general aviation we used only
the navigation and landing circuit-
ry, our first cost trade-off.

“Another area where we made
considerable savings was in the
display itself. The original require-
ments were for high-brightness
display, because it was under a
bubble canopy, which is subject
to high ambient light. This re-
quired an expensive, high-bright-
ness tube, plus a costly 15-kV
power supply.

“But the FP-50 uses a Sony
five-inch TV tube and deflection
circuits and substantially lower
voltage. To overcome ambient light,
we recessed the face of the tube
and added an optical, high-contrast
filter. This, plus the fact that the
ambient light is much lower in
general aviation planes, gave us a
workable, low-cost solution.”

As far as packaging is con-
cerned, Sabel and Crawbuck of
Trio Labs are in agreement.

“The military always wants
equipment in minimum size, weight
and power,” Sabel points out. “And
dense packaging runs the cost up
rapidly. For the general avia-
tion model, we reduced packaging
density and cost by separating the
system into two units: the display
and computer/symbol generator.”

As for the esthetic appearance
of equipment, the military isn’t
overly concerned about it but the
civilian buyer is. Granger Associ-
ates points out that in its redesign
of the military aircraft antenna
much effort was expended in mold-
ing the housings for eye-appeal. nm

4. The general aviation version has the same performance
electnically, but is lighter. It is designed for lower speeds and
to be mounted as a retrofit item.
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Bodine fractional ‘horsepower drive systems meet the needs
of copier-duplicator operations. Bodine designs and builds
exceptional performance and service-life into every drive and
control unit. For they have a reputation to live up to: Yours!
This means fewer callbacks. Fewer field service problems.
Power that meets the dependability standards you've engi-
neered into your product.

Whatever your product—copier, duplicator, business
machine, instrumentation—specify Bodine fhp drives and
controls. Over 3,500 standard specifications to choose from.
Bodine also builds custom fhp drives and controls to meet
design requirements. Our engineers will gladly help pinpoint
the right one for your application. Write for bulletin. Bodine
Electric Company, 2500 W. Bradley Place, Chicago, lll. 60618.

Bodine Motors Wear Out—It Just Takes Longer

E MOTORS/GEARMOTORS
SPEED CONTROLS



THE ULTIMATE IN Q

JFD has developed several series of fixed and variable capacitors espe-
cially designed for Hi Q applications. Each series incorporating a variety
of mounting configurations and capacitance values for a multitude of
applications.

The MVM series of Air Dielectric Variable Trimmers has a Q of greater
than 3,000 measured at 100 MHz. Offered in 4 basic mounting con-
figurations these miniature units are rugged and extremely stable.
Capacitance ranges measured at 1 MHz are 0.8 through 10.0 pf, and
1.0 through 20.0 pf.

The Uniceram series of microminiature ceramic fixed capacitors, glass
encapsulated, has a Q measured at 1 MHz and 25°C (values 1,000pf
and smaller) of 5,000 min. and features a constant ceramic dielectric
that is fused into a solid monolithic structure. This construction insures
complete protection from moisture and environmental stresses. JFD
ceramic capacitors are available in leaded and unleaded configurations
and are ideal for high speed switching and for capacitance at VHF and
higher frequencies when low inductance is essential. Capacitance range
0.5 to 3.000 pf.

Also available under the Uniceram brand is a series of Hi Q capacitors
with Hi RF power capabilities. Q measured at 1 MHz and +25°C (for
values of 1,000 pf and smaller) is 5,000 min. Entitled UFP’s, these
fixed ceramic units are the smallest high RF power capacitors avail-
able and represent the state of the art in manufacturing techniques.
Capacitance range 10 pf to 3,000 pf.

Write for catalogs.

£ I’ l"ronAv's COMPONENTS BUILT FOR TOMORROW'S CHALLENGES"

JFD ELECTRONICS CORP. / COMPONENTS DIVISION
15th Avenue at 62nd Street / Brooklyn, New York 11219 / Phone 212-331-1000
SUBSIDIARY OF RIKER-MAXSON CORPORATION

See JFD Electronics Corp. at the Wescon Show — Riker Maxon Components Group Booths 1324 and 1325.
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Letters

Some second thoughts
on DTL efficiency

Sir:

The article “Boost Your DTL Ef-
ficiency With Wired-OR” (ED 8,
April 12, 1970, pp. 89-91) omits one
important consideration: service-
ability. Consider the following cir-
cuit using 930 Series DTL:

“F=BC+AD
+BCD

(Incidentally, this circuit is the
correct wired-OR implementation
for F, as shown on p. 90 of the
article.)

Now suppose that due to some
failure—incorrect wiring, etec.—F
remains at logical 0. The DTL gate
outputs must be removed from the
wired-OR one at a time until the
one causing the problem is found.
If the wired-OR happens to be on
a PC board or wire-wrapped panel,
this can be a tedious task.

Rudolph Pappa
Link Division
Singer-General Precision, Inc.
Sunnyvale, Calif.

Author’s reply:

The wired-OR implementation
indicated by Mr. Pappa is indeed
the correct one and corresponds to
the circuit in my notes. The logic
network on page 90 contains a mis-
print. Note also that Figures 6c¢
and 6d were omitted; they are

shown below :
A

l I
b)
B
c
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Mr. Pappa’s point on service-
ability is well taken. The wired-OR
does present a problem when the
output, F, is at a permanent
ground. Granted that all DTL out-
puts must be removed to find the
defective gate, we really are only
interested in determining which IC
package is bad.

Thus in Fig. 6d, all four 2-input
gates are in one package, and so
a failure in the wired-OR circuit
need not be narrowed down to the
gate level. Rather the IC package
is replaced to cure the problem.
The wired-OR circuit of Fig. 6b
uses circuitry from two ICs, and
so repair of this circuit at most
requires the replacement of the two
packages.

As a general rule, then, it be-
comes rather obvious that all cir-
cuits connected to the wired-OR
point should be contained in the
same IC package, and if this is not
possible, then the number of pack-
ages used should be minimized.

I must whole-heartedly agree
with Mr. Pappa that troubleshoot-
ing a bad IC when, say, six differ-
ent ICs provide the wired-OR func-
tions can indeed be more tedious
than saving one or two gates is
worth.

Gilbert 1. Starr
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Isolation does it.
Through an unusual
“sandwich” design,
matrix-mounted reed
switches are sealed,
shielded and separated from %
their controls, achieving maximum
open circuit isolation and negligi-
ble crosstalk.

The matrix is ideal for intercon-
necting video channels, broadband
data switching, test systems for
nano-second digital pulses, telem-
etry equipment for multiple data
channels, antenna switching, and
medical data monitoring.

Proven reliability up to 100 million
operations. The whole story about

Cunningham
d Switch Matrix reduces
gh-frequency crosstalk

to a new low.

200
=0
.
=

\

\\\\\\\\\\\\\\

the Cunningham
Reed Switch

Matrix's ex-
cellent signal
characteristics, 100%

random access, computer compat-

ibility, single package design and
dual coaxial connectors for multi-
ple expansion is told in Data Sheet
No. 500. Write or phone Cunning-
ham Corporaticn, 10 Carriage St.,
Honeoye Falls, New York 14472.
Phone (716) 624-2000.

Cunningham
Corporation

SUBSIDIARY OF GLEASON WORKS
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Great Milestones

in Packaging

43RD IN A “PEOPLE PACKAGING”’
SERIES DRYLY APPROVED BY
JONATHAN MANUFACTURING COMPANY

Long, long ago, in
the early awaken-
"I,‘, ings amongst the
7 Isles, a happy acci-
dent happened.

A grape, then a
series of grapes
were squashed in
such a peculiar way
that, fermentation
being what it is,
- someone sensed
putting the results in a container would
prove of high interest. Thus does history
begin.

Bacchus, who established the first really
popular excursion trips with his Dionysian
Tours to Egypt, India, etc., forthwith then
set another record as the world’s original
wine bottler.

His own person found this endlessly pleas-
urable and grew to accommodate more of
the same. In fact, the Bacchus chassis soon
became unstable, unable, even fixed. Or, if
you like, utterly stoned, thus making neces-
sary an evolutionary step in package move-
ment so admirably exemplified today by
products made for modern markets by the
well known firm of Jonathan.

One of the results of Jonathan’s great
humanitarian interests is movement by the

44

Jonathan Type 110 Ultra Thin Steel Series
Precision Full Ball-bearing Slide. In fact,
they decided that the bulky balking that was
Bacchus’ bag is still a problem for elec-
tronic chassis slides. Modern packaging
concepts demand high capacity, compact
design and ruggedness. And solutions for
quick disconnect and tilt problems still must
be solved. The people at Jonathan have the
perfect solution—the Type 110.

JONATHAN MANUFACTURING COMPANY

The Type 110 is a full ball-bearing steel
slide with a heavy duty pivoting mechanism
that will easily handle any rated load
requirement. It is readily available and
inexpensive.

Jonathan’s Type 110 is so improved that its
smooth action would make the Saturnalia
Santa smile with delight.

Others, too, such as Raytheon, who utilize
this versatile slide in its 706 Computer, (see
photo) an expandable, low-cost processor
with large computer capability and com-
patibility. This newest addition to the
Raytheon computer family uses a packag-
ing concept designed for reliability and
maintenance ease. Sm-0-0-o-th Jonathan
Slides help make it possible. What’s your
requirement? Detail us your needs, today!

Have a

happy
chassis!

1101 S. ACACIA AVE., FULLERTON, CALIE 92631 « 1258 TEANECK RD., TEANECK, N.J. 07666 nanonacieA0
See the Jonathon Slide Show at WESCON, LosAngeles Sports Arena Booth No. 3170
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Defense Dept. reorganization heads for struggle

The proposed reorganization of the Defense Dept. may face a hard
battle in Congress when the DOD agency seeks legislation to enact some
of the proposals. As outlined by Defense Secretary Melvin R. Laird, the
new plan would take the Joint Chiefs of Staff out of the chain of com-
mand and replace them with a single senior military officer. This idea is
particularly repugnant to Congress, which, as one member puts it, has
“always feared the man on horseback.”

The reorganization report, prepared by a Presidential Commission
headed by Gilbert M. Fitzhugh, board chairman of The Metropolitan Life
Co., also recommends splitting the functions of the Pentagon into three
major groups; management of resources, evaluation, and operations, each
headed by a deputy secretary of defense. The position of director of de-
fense research and engineering, the top science job in the Pentagon,
would be abolished; and the director would be replaced by three assistant
secretaries.

The report also recommends the establishment of a defense test agency
under a civilian director, operating independently of the armed services.
The services would no longer test their own weapons or equipment. Big
development programs would be broken down into smaller sections to
give more contractors a chance to bid and to broaden the industrial base.

And, finally, the report recommends abolishing of the total package
concept of procurement. It would be replaced by the prototype-develop-
ment policy, which was used by the military prior to the ballistic missile
programs and McNamara’s era in the Pentagon. Secretary Laird has
already put this concept into action, and from now on, all major systems
will be developed in a series of steps, with prototype hardware construct-
ed and tested at each step. The development would be stopped at any
stage at which the hardware did not perform as promised.

Congressional and military leaders agree that about 90 per cent of the
proposals could be put into effect by Secretary Laird by executive fiat.
The other 10 per cent, they also agree, will make for some ‘“interesting”
debate on Capitol Hill.

Western Union seeks domestic satellite

Western Union is asking the Federal Communications Commission to
approve its application for a $95-million, three-satellite domestic com-
munication system. Western Union said the system would include 10 TV
channels, indicating that it would seek business from the three TV net-
works in addition to its own communications.

Comsat, AT&T and TelePromTer Corp. are expected to file similar
petitions.

Senate bars Defense loan guarantees over $20-million
The Senate has approved an amendment to the Defense Production Act
which would, in effect, stop the Government from underwriting a $100-
million loan that Lockheed was reported to be negotiating with some 24
banks. The amendment makes it illegal for the Government to guarantee
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Washington Report.o.u:

any more than $20-million and adds that the money may not be used to
avoid bankruptcy. The measure now goes to the House. Meanwhile the
debate over the $200-million ‘“‘contingency fund” already approved by
the House for Lockheed continues in the Senate.

Lockheed has more than $600-million in claims and litigation pending
against the Government, and says it needs the $200-million to continue
operation this year. The contingency fund is contained in the over-all
authorization for the C-5A program, part of a $19.2-billion defense
spending package.

FAA sees 300% rise in R&D costs to meet traffic demands

The Federal Aviation Administration has revised its thinking on re-
search and development needs for the next decade: it sees a jump of
almost 300% in expenditures to meet the demands of the air traffic sys-
tem of the 1980s.

The FAA now estimates that it will need between $150-million and
$160-million a year in R&D funds if it is to meet its goals. Previously
the agency had been projecting $60-million a year over the next decade.
This was knocked down to $47.5-million by the Department of Trans-
portation, and then to $45-million by the House. The money bill is now
before the Senate.

Capital Capsules: The National Transportation Safety Board has told the Federal
Aviation Administration that it believes passive radar reflectors could
and should be made part of light aircraft equipment. The board made the
recommendation because “small aircraft are difficult and sometimes im-
possible to detect with present-day radar.” . ... Dr. John S. Foster Jr.,
Director of Defense Research and Engineering, has told the House Ap-
propriations Committee that Communist China has embarked on a major
space program, aimed primarily at surveillance rather than placing
weapons in orbit. Foster says the Chinese are moving slowly on ICBM
and intermediate range missile development . . .. General Electric will build
the $50-million Earth Resources Technology Satellite that is expected to
be ready for launching early in 1972. The satellite will record crop growth,
water distribution, pollution and soil makeup. GE will develop two space-
craft, the equipment needed for a ground data system, and six ground
platforms for remote site data collection . . . . The high cost of living on
the moon is also up. NASA has just awarded $14.1-million more to United
Aircraft for work on an improved portable life-support system for astro-
nauts. The contract now totals $74-million . . . . Manufacturers of general-
aviation planes are feeling the effects of the material economic decline.
Piper Aircraft has shut down operations for four to eight weeks, blaming
the closedown on a high inventory caused by the economic slump. Aero
Commander meanwhile is laying off some 100 production workers and
engineers, also due to slow sales; earlier it had laid off 700 production
workers but had rehired half of them . ... One of the larger aerospace
corporations recently unsuccessful in several large bids, is eyeing its
leasing and data transmission field. The Defense Dept. would be a prime
practically idle computers with the idea of moving into the computer
target for sales.
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NEW

3 -PLUG - IN
OSCILLOSCOPE

B 60-MHz Bandwidth
M Dual-Trace, 5 mV/div
M 5 ns/div Sweep Rate
B 2% Accuracy

Bl 8 x 10 cm Display
M Solid State

$232

The TEKTRONIX 7503 THREE-PLUG-IN
OSCILLOSCOPE offers more measurement
capability per dollar than any other quality
oscilloscope.

COMPLETE
WITH PLUG-INS

Easier to use. An exclusive peak-to-peak
auto-triggering mode provides a triggered
sweep throughout the 360° range of the
level/slope control. The front panel is un-
cluttered, lighted push-button switches are
extensively used to conserve space. Con-
trols are conveniently related to function
through the use of a color-keyed front panel.

Faster measurements. Auto Scale-Factor
Readout is exclusive to Tektronix! It labels
the CRT with time or frequency/div; volts,
ohms, C (temperature), or amps/div; invert
and uncal symbols; and automatically cor-
rects for 10X probes and magnifiers. Read-
out is required when using the NEW 7D13
Digital Multimeter and the NEW 7D14 Dig-
ital Counter plug-ins. It can be ordered
initially or as a conversion kit, which is
easily installed. Either case, the cost is
only an additional $400.

THE 7000-SERIES

An Integrated Test System! With the intro-
duction of the 7D13 and 7D14 digital plug-
ins, the 7000-Series becomes an Integrated
Test System. ITS much more than an ordi-
nary oscilloscope. SEVENTEEN plug-ins
covering a wide performance spectrum are
available to solve virtually all of your mea-
surement problems. Some of the features
offered are: dual-trace, differential compara-
tor, 10-.V differential, sampling, current
amplifier, digital multimeter and digital
counter. For instance! Plug-ins can be
chosen to give the 7503 delaying sweep
“and 90-MHz bandwidth.
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TEKTRONIX-:
- committed to progress

in waveform measurement

Greater versatility. The following 7000-Series mainframes offer
unique four-plug-in versatility. The 7704 (150 MHz), R7704 (150-
MHz rackmount), 7504 (90 MHz), and 7514 Storage (90 MHz). The
7000-Series does not require a full complement of plug-ins, you
can start with only one horizontal and one vertical plug-in and
add more as your measurement requirements change.

Your Tektronix field engineer will gladly demonstrate the com-
plete versatility of the New Tektronix 7000-Series Oscilloscope
System, in YOUR lab with YOUR signals. Contact him locally or
write: Tektronix, Inc., P. O. Box 500, Beaverton, Oregon 97005.
See your 1970 Tektronix Catalog and WESCON Supplement for
complete specifications.

7503 Oscilloscope without readout, Option 1 .................. $1375
7A15 Single-Trace Amplifier ...................ccviiiun.. $ 250
TBS0 Time ' Base: . . . i i e T s o e e $ 450
7503 Oscilloscope with readout ... ........................... $1775

U.S. Sales Prices FOB Beaverton, Oregon
Available in U.S. through the Tektronix lease plan
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ANNOUNCING:

Gool
power

Model CP-5-5
Price: $145.00

for IC logic

These new power modules from ERA
provide cool performance, total protec-
tion for specialized use in IC, computer,
telemetry, strain gauge and transistor
applications.

The Transpac CP series is equipped
with unique heat sinking for cool (71°C,
free air) operation at high currents, pro-
tects itself and your equipment through
built-in short circuit protection with in-
stant recovery, adjustable current limit-
ing and overvoltage protection.

A special burn-in test program at the
factory assures reliability while compact
silicon design saves space.

Send for catalog. Write today — before
you design.

STANDARD MODELS

&‘:::;; Current @

vDC 50°C 60°C 71°C Model Price

3.6 3.2 2.8 2.5 CP-3P6-2P5 $125.00
5 3.2 2.8 2.5 CP-5-2P5 $125.00
3.6 6.5 5.7 5.0 CP-3P6-5 $145.00
5 6.5 5.7 5.0 CP-5-5 $145.00
3.6 13.0 11.4 10.0 CP-3P6-10 $185.00
5 13.0 11.4 10.0 CP-5-10 $185.00
36 22.0 19.5 17.0 CP-3P6-17 $230.00
5 22.0 19.5 17.0 CP-5-17 $230.00
36 32.0 28.5 25.0 CP-3P6-25 $310.00
5 32.0 28.5 25.0 CP-5-25 $310.00

A Subsidiary of
Electronic Research Associates, Inc.

67 Sand Park Road, Cedar Grove, N.J. 07009
(201) 239-3000
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Technology
Abroad

British gird for big
semi memory battle

Firms in the United Kingdom are
hoping to break the U. S. hold on
semiconductor memory markets in
that area with a series of new
products this year. Coming up: a
64-bit MOS random-access memory
with 200-ns access time from Mul-
lard; a word-oriented 16-word,
eight-bit read/write memory capa-
ble of de-to-4-MHz operation from
Marconi-Elliott Microelectronics
Ltd.; and 256-bit low-threshold
MOS RAMs with 0.5-to-1.0-us ac-
cess time from both Marconi-Elliott
and Plessey.

18-mile waveguide to be
communications link

An experimental communications
link, consisting of a 50-mm-dia-
meter circular waveguide nearly
18 miles long, will be installed by
the British Post Office between
Martlesham Heath and Mendle-
sham in Suffolk. When completed,
the two-inch “pipe” will be capable
of transmitting up to 300,000
simultaneous two-way telephone
conversations or 200 color-TV
channels.

The frequency range in the
waveguide link will be divided into
two main bands: 32 to 50 GHz and
50 to 90 GHz. In the lower band,
the system will provide 16 high-
speed digital broadband channels,
each capable of supporting a data
rate of 500 megabits per second.

West Germany develops
multilingual TV ‘dubber’

West Germany is working on a
system that will permit simul-
taneous broadcast of audio signals
in as many as 12 different
languages to “dub” a single video
picture.

Each language is assigned one

of the 12 vacant horizontal scan
lines that exist in the brief no-
transmission period between trans-
mission of each of the frames that
make up the moving TV image.
Audio and visual signals thus are
transmitted sequentially, with syn-
chronization provided by use of a
clock-pulse-controlled memory.

Because of the relative brevity
of the no-transmission period, audio
signals are first compressed by a
1:385 rate, then expanded as the
memory reads out from the appro-
priate channel.

Standard Elektrik Lorenz AG
says the only big remaining prob-
lem is getting authorities to agree
on standards for multisound trans-
mission.

Israeli minicomputer
invades U. S. market

An Israeli minicomputer, the
Elbit-100, is being marketed in the
U. S. Manufactured by Elbit Com-
puters Ltd. of Haifa and sold in
this country by Electronic Products
International Corp., Wheeling, Ill.,
the machine is a 2-microsecond, 12-
bit model available in 1024 to
12,288-word  configurations. It’s
priced at $4650.

Air traffic control data record-
ers are usually custom-made and
fairly expensive. This situation
may change if EMI Electronics of
England has its way. The com-
pany says it is developing a
$20,000 radar display video tape
recorder based on commercially
available Sony TV recorders.

Siemens AG of Germany has
announced it will soon begin
manufacturing transistors in
Singapore. The company expects
its staff there to grow from 150 to
1000 in three years.
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We deliver the goods

For the last six months, in this column, we’ve
been running on about what we're going to do for
you: We'll give you LIC this. LIC that. LIC to
make the mind boggle.

Promises, promises?

Nay. Realities, realities!

Specifically, we've made three basic commitments
in LIC:

‘ 1. Technological leadership.
We took the crown in 1965 when we
introduced the pA709 Op Amp, which
essentially “opened” the LIC market.
We intend to keep that LIC crown. By
giving you more of the same.

high-volume second source for those
' linears we didn’t invent but which
| have found a place in the market.
That’s us. We’ll duplicate them. Sure.
But more than that, where we can,

we’ll improve their performance
without raising the price.

" / 2. Second sourcing. A stable

3. Price leadership. We'll give
you LIC devices at prices so low

you’ll be able to use them in new
applications, where it would have been
prohibitive before. Pragmatic pricing,
as it were.

Not blue sky. Terra firma.

We deliver on our promises. To see how,
read on.

LLINEAR




logical crown
inment devices

We make promises into
realities like the pA754C
TV/FM Sound System

It’s just beautiful! What we did was
put a four-stage differential limiting
amplifier, a double-balanced quadra-
ture demodulator, an audio driver
stage, and a regulated power supply

all on one chip. Wow!

That’s the smashing new yA754C:
80 uV sensitivity. 50dB AM rejec-
tion. 3V RMS output. All at low
harmonic distortion plus a low
impedance IF output compatible
with ceramic filters.
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Use ’em in T'V, mobile receivers,
line-operated and automobile FM
and as synchronous AM detectors.

Available now in dual-in-line

$1.40 at 1 K pieces and

TO-100 $1.50 at 1 K pieces

Reader Service Number 218

uA754C
Sound IF

* Audio Driver

* 4 Stage Limiting IF
* Doubly Balanced
Quadrature Detector

nA785
Signal Processor
* Video Buffer

* Sync Separator
* Noise Cancellation
* AGC Keyer and Amp

To Audio

% Power

Amp

— 5
Horizontal

Oscillator

To

\/

Fairchild becomes 1st rate 2nd source
for linear IT (invented there) devices

As No. 1 in 2nd sources, we give you
not only pin-for-pin duplicates, but
even better performers, if we can

find a way of making ’em better
without adding to the cost.

Now here’s one of our MH (Made
Here) but IT (Invented There

HD (Highly Distinguished) LIC
devices: The —are you ready for this? —

MHITHDLIC pA7e61
Two Channel Core Memory
Sense Amplifier!

We promised to build the industry
standard core memory sense ampli-
fier, SN7524/25. So we did. Then,
because we are who we are, we
improved it by some tighter thresh-
old matching for greater signal-to-
noise performance and less pattern
sensitivity. Our [LA761 can be

used by commercial and military
computer manufacturers in small
and large memories. It has greater
speed for faster system cycle times.
AC characteristics for simulated
core input signals are guaranteed.
Each channel has independent T2L
compatible outputs and inputs,

but they share common threshold
and power supplies.

The pA761 is an exact pin-for-pin
replacement for the SN7524/25, but
if you need the same specifications as
the SN7524/25, specify the pA7524

and nA7525 Two Channel Core
Memory Sense Amplifier.
Electrical Performance

e Threshold uncertainty +2mV
¢ Differential input bias

current 30pA
e Input to output delay 20nS
e Propagation delay 15nS
e Recovery 20nS

Guaranteed AC min ONE and max
ZERO tests

The pA761 is available: In fully
hermetic ceramic DIP. Now. Off the
shelf from your friendly Fairchild
distributor. At prices that are the

lowest in the industry!
Reader Service Number 219

And two more MHITHDLIC
products from Fairchild
nA729/uA732 Stereo
Multiplex Decoders

The industry’s standard FM Stereo
Multiplex Decoders, now available
for immediate delivery from Fair-
child. And made even more Highly
Distinguished by Fairchild by
improved sensitivity, higher channel
separation, and lamp drive capabil-
ity increased to 100mA. The nA732
is a pin-for-pin replacement for the
MC1304 and the @ A729 is a pin-for-
pin replacement for the MC1305.

Both are available now. Off the shelf.
Reader Service Number 220

* RF AGC Delay and Amp Vertical
* Horizontal AFC Oscillator
* Vertical Integrator
To Luminance
7 Amplifier
AT74 —
AT To RGB

Chroma Demodulator
« Doubly Balanced Output

—— 1 Demodulator > Amplifiers
* Internal NSTC Color
Matrix

* Low Drift Output
Drivers

L IR |

[ R P T |
FAIRCHILD
S G e

FAIRCHILD SEMICONDUCTOR. A Division of Fairchild Camera and Instrument Corporation, Mountain View, California 94040. (415) 962-5011. TWX: 910-379-6435. SEMICONDUCTOR
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Fairchild price leadership
means big big big savings for you!

Prices shown are for industrial/com-
mercial products. Similar savings
apply to military grade products
(see your local distributor).

Save 31% on nA723

Precision Voltage Regulator con-
sists of temperature-compensated
reference amplifier, error amplifier.
power pass transistor, current
limiting circuitry.

TO-5 or DIP 0 to + 70°C. Now

$2.25/100 pc. You save $1.00.
Reader Service Number 211

Save 50% on nA725
Instrumentation Op Amp for precise
low-level signal processing where
low-noise, low-drift, accurate closed-
loop gain is required.

TO-5.0to +70°C. Now $7.50/100 pc.

You save $7.50.
Reader Service Number 212

Save 33% on pA735

Micropower Op Amp. High gain

with low standby power consump-
tion. For applications where battery
life, system heating, input current

are important.

TO-5.0to +70°C. Now $9.95/100 pc.

You save $5.05.
Reader Service Number 213

Save 35% on 1A740

FET Input Amplifier. World’s first
totally monolithic J-FET input
high-performance operational ampli-
fier. Ideal for active filters, long time
constant integrators, summing
amplifiers, sample and holds, bridge
amplifiers.

TO-5. 0 to +70°C. Now $15.00/100 pc.

You save $7.50.
Reader Service Number 214

Save 31% on pnA741
Internally Compensated Op Amp.
Low cost, high gain. Has replaced
WA709 as industry standard.
TO-5, DIP or Mini DIP.0 to
+70°C. Now $2.25/100 pc.

You save $1.00.
Reader Service Number 215

Save 62% on 1 A748

High Performance Op Amp designed
for applications requiring individual
tailoring of open loop frequency
responses. Ideal for feedback appli-
cations where flexibility is required.

Unity gain frequency compensation

achieved by single 30 pF capacitor.

Slewing rates of 6V/ uS achieved by

feed forward compensation.

Same pin configuration as LA741.

Easy to use. Increases system per-

formance. Lowers component count.

e High voltage gain: 200,000 V/V

e Short circuit protected

e Large common mode and differen-
tial voltage ranges

¢ No latch-up

TO-5, DIP or Mini DIP.0 to

+70°C. Now $1.25/100 pc.

You save $2.00. Available now.

Off the Fairchild distributor shelf.
Reader Service Number 216

FD100 10 ka
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Save 59% on pA749

General purpose dual monolithic

op amp. Each amplifier useful at

frequencies up to 20 MHz.

Output stage uses external load

resistor, which makes circuit ideal

for matching special output loads,

allows tailoring of open loop gain.

* 20 MHz bandwidth

¢ No latch-up

¢ 140dB channel separation at
10KHz

¢ Voltage gain: 50,000 V/V

e 2V/ uS slew rate at unity gain

DIP 0 to +70°C. Now $1.90/100 pc.

You save $1.59. Available now off

the Fairchild Distributor shelf.
Reader Service Number 217

N

Fairchild retains techno
with integrated entertai

(at a practical price, too!)

Perhaps there are others who might
have the talent to partition a com-
plete system into functional blocks.
Perhaps. But who else could have
done it and kept the cost practical?

Aha, no one!
Another proof of leadership, right?

The result of this coupisa TV in
which all the signal processing is
performed with 4 to 7 LIC devices.

Beats the stuffing out of vacuum
tubes in cost and performance.

Evenincludes such consumer
convenience functions as automatic
interstation muting and automatic
color control.

Our new manufacturing facility is
designed to produce torrents of these
low-cost devices for consumer
industries. As well as low-cost
linears for the military and indus-
trial equipment manufacturers. Our
commitment: to be all things linear,
to all people.

Incidentally, if you’re interested in
playing with the [LA780 Chroma
Oscillator and the nA781 Chroma
IF, let us know, on your company
letterhead, here at the factory.

We’ll get you samples, data sheets,
application information.

COLOR TV

uATO4

Automatic
Fine Tuning
/N

TUNER
(We haven't
figured out how
to integrate
it yet.)

T — -

Antenna
Video IF and
Detector
(Developmental)

TunerAGC
ST
wA780 wAT81
Chroma Oscillator Chroma IF
« Synchronous ACC Det * ACC Amp
* APC Detector * DC Controlled
« Crystal Controlled N Chroma Level > N
Oscillator * AGC'ed
* DC Controlled Tint Chroma Amp
(Hue)  Color Killer
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An indispensable design tool...
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the inaugural volume in the Hayden Series in
Materials for Electrical and Electronics Design!

MATERIALS FOR CONDUCTIVE
AND RESISTIVE FUNCTIONS

G, W. A. DUMMER, Formerly Superintendent Applied Physics

Royal Radar Establishment, British Ministry of Technology

Written by an internationally recognized authority, this volume satisfies the need for a
comprehensive, applications-oriented reference on conductive, superconductive, con-
tacting, and resistive functions. It is exceptionally broad and detailed in coverage,
setting forth the basic phenomena for each specific function, describing how the ma-
terials for each are used in component parts, and providing sufficient basic data to
prepare the reader for problems which may be met in specific applications.

In cases where combined materials are part of the design, such as cables and wires,
brief data is given of dielectrics, etc. in order that reasonably complete coverage is
available. More than one-hundred-forty charts, tables, and diagrams provide rapid
access to properties of materials for a specific requirement. Extensive references are
included to facilitate further study.

Thorough descriptive coverage ... more than 140 charts, tables, and diagrams.

Conductive Functions. Introduction to the Principles of Conduction in Low- and High-
Resistivity Metals. Tables of Physical Properties of Conducting Materials. Materials,
Applications, and Characteristics of Hook-up Wires, Covered Wires, Bus Bars, Transmis-
sion Cable, and Microwires. Materials, Applications, and Characteristics of Magnet
Wires. Materials, Applications, and Characteristics of RF Cables, Materials Applications,
and Characteristics of Printed Wiring Conductors. Materials, Applications, and Char-
acteristics of Integrated Circuit Conductors. Superconductive Functions. Phenomena and
Environments Associated with Superconductivity. Superconducting Switching Devices.
Materials with High Field Superconducting Capabilities. Contacting Functions. Contact
Functions and the Physics of Contact Phenomena. Contact Materials, Applications, and
Tables of Properties. Basic Connection Methods in Electronics. Make and Break Contacts,
Plug and Socket Functions, Switching Functions. Relay Functions. Sliding Contacts, Wear,
and Noise Phenomena. Resistive Functions. Conductivity, Resistivity, Resistance, and
Temperature Coefficient of Resistance. Materials, Applications, and Characteristics of
Fixed and Variable Resistors. Materials, Applications, and Characteristics of Resistive
Films. Index.

G. W. A. Dummer, author and co-author of scores of books on all aspects of electronics,
presently devotes all his time to writing and consulting activities. A pioneer in reliability,
thin-film circuits, and semiconductor integrated circuits, he initiated much of the British
Government's research in microelectronics. His earlier contribution to the development
of radar and radar synthetic trainers earned him Britain's award, Member of the British
Empire, and America's Medal of Freedom. Mr. Dummer is a Fellow of the I. E. E. E., the
. E. E,, and the |. E. R. E.

Subscribe at 15% savings, or order individual volumes
on 15-day free examination . . . mail this coupon today!

[] Subscription terms: Please enter my sub-

scription to the Haydan Series in Materials for ~Name — —_—
Electrical and Electronics Design. Each title Firm

will be automatically shipped as published, e e e B =5
and billed at 15% discount. This subscription  address Ll e ge® 4l
may be cancelled at any time.

[J Single volume order: 15-day Free Examina-  City State Zip_m

tion. Please send #5636, Materials for Con-
ductive and Resistive Functions, $13.95, on a 15-day Free Examination basis. At the end of that
time | will remit payment, plus postage, or return the book without further obligation. Payment
enclosed. (Hayden pays postage with same return guarantee).
[J Ship and bill as published those checked:
[ #5638 [ #5635 [J #5639
[] Send further information on the series.
On all overseas orders payment in U.S. dollars must be enclosed.

HAYDEN BOOK COMPANY, INC., 116 W. 14th St., N. Y., N.Y. 10011

[ #5637 O #5634 ] #5640
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Materials for

and Resistive
Functions
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326 pages,
6” x 97, illustrated,
clothbound, #5636, $13.95
Save 15% on this volume!
Enter your subscription to this
valuable new series today!

Hayden Series in Materials for Electrical
and Electronics Designavex e. savitz, editor-in-chier

A series of integrated engineering books designed to
meet the practical needs of all who design electrical
and electronic components, devices, equipment, and
systems. Offering a unified approach which treats ma-
terials according to functional classes, the books pro-
vide an essential background in fundamental principles,
combined with immediately workable data and tech-
niques for both conventional and advanced applications.
Each volume also discusses the relationship between
the fundamental nature of materials (microscopic prop-
erties) and their functional performance (macroscopic
properties).

Forthcoming volumes in the series:
Materials for Semiconductor Functions, #5638,
E. G. Bylander
Materials for Structural and Mechanical Functions,
#5637, G. Koves
Materials for Magnetic Functions, #5635, F. N. Bradley
Materials for Electrical Insulating and Dielectric
Functions, #5634, H. L. Saums and W. W. Pendleton
Materials for Combined Functions, #5639, E. Scala
An interdisciplinary volume in the series, Materials
Science and Technology for Design Engineers, # 5640,
edited by Alex. E. Javitz, provides an advanced exposi-
tion of the basic structure and molecular behavior of
all relevant materials. Approximate price of each forth-
coming volume, $18.00.
Alex. E. Javitz, Editor-in-Chief of this series, is currently
a technical consultant to industry. Formerly an editor
of electrical and electronics magazines, Mr. Javitz is
widely known in materials and related fields.

Add these valuable references to
your library automatically —
enter your subscription today!
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From custom designs to
volume delivery... Sangamo’s
precision line of communications
grade inductor/transformers.

We've been designing and manufacturing com-
munications grade inductor/transformers for
years to the most rigid specifications in the data
communication industry—ours. That's why we
guarantee the high quality and reliability of our
inductor/transformers. Custom designs are no
problem for Sangamo’s fully equipped and com-
puterized lab. And our automated facilities make
it possible to supply you with as many as you need,
military or telephone grade, with the same high
reliability. At a reasonable price, too. Sangamo
inductors and transformers feature plug-in moun-
tings, high Q and are available in a frequency range
of 200 Hz to 500 kHz. For more information, write:

SANGAMO

Communication Systems
P.O. Box 3347
Springfield. Illinois 62708 17022

INFORMATION RETRIEVAL NUMBER 28
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10 microvolt sensitivity
with a lot of numbers.

40,000 to be precise.

Our latest bi-polar Model 1294 packs
more numbers than any other into in-
dustry’s smallest package! And it reads
them with a sensitivity of 70 microvolts!
The 1294 is a true bi-polar 4V2-digit
instrument with a display capability of
19999 and out-of-range indication. Its
state-of-the-art electronics utilizes TL
logic and unique time-sharing circuitry
that cuts power consumption to less
than six watts. BCD output is optional.

Input impedance is high: 10 meg-

*U.S. Pat. #3,051,939
**Registered trademark, Burroughs Corp.

WESTON

ohms on thé 100 millivolt range. Read-
ing rate is 5 per second. Response
time is well under one second. Accu-
racy is .05% of reading, +1 digit.
Housed in the same 7 sq. in. front-
panel-mountable case as our five other
DPM'’s, the 1294 offers all the features
that have distinguished this line . . .
Weston's patented dual slope* integra-
tion, plug-in Nixie** tubes, repairable
(non-potted) circuit boards, and ten
standard voltage and current ranges.

If you're sensitive about your num-
bers, Weston Model 1294 provides the
ultimate at a reasonable price. See how
the 1294 complements industry's
broadest DPM line. Write for details
from the DPM originators.

WESTON INSTRUMENTS DIVISION,
Weston Instruments, Inc., Newark, N.J.
07114

a Schlumberger company

WESTON-'



Uery, Very Microdot.

Able cable.

“Mini-Noise” coaxial reduces noise voltage
magnitude by a factor of 100 to 1 compared with
other cables. Reason: Our Cable Division’s
proprietary process of coating cable with specially
treated Teflon* or polyethylene dielectrics. A great
solution to audio noise problems encountered by
electronic component manufacturers and users.
*Du Pont Trademark

We present, for your pleasure and
profit, a sampling of the superb in
electronics and aerospace products.
Engineered by divisions and com-
panies of Microdot Inc. Designed

to solve specific problems. For lack
of space, your particular problem
may not be discussed here. Don’t
fret. Call us. For some very,

very interesting solutions.

Watts the difference?

Microdot's Model 445 oscillator, of course.
A 50-watt plug-in performer from our
Instrument Division. With VHF-UHF power.
Choice of heads for 6
frequency ranges. From
2-2500 MHz.
Has posi-

tive no-load
protection.
Must equip-
ment for
everything from
power meter
calibration
to antenna
pattern
measure -
ments.

Don’t knock a good connection.

Especially “Micromate.” The only metal shell
microminiature connector that mates with all existing
plastic types. Perfect for external use — and when
frequent disconnect and remating is needed. No
retrofitting required, either.

In standard pin sizes

(9, 15,21, 25,31, 87, 51).

QA AT AR
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Decisions. Decisions.

You now have a choice in helically
coiled threading inserts.

Plus good reasons for
deciding on
Perma-Thread from
our Kaynar Manufac-
turing Division.
Available in Std. 208
Free-running and
Pitch-Lok 209 Locking
series. Inserts in-
crease assembly
reliability, eliminate
thread failures, stay
securely in place.
They're the lightest,
smallest inserts on
the market. Inter-
changeable with all
other coiled inserts.

Testing: 1-2-3-4-5.
Microdot's Instrument Division is offering a new line of
general test oscillators and waveform generators. Five in each
series. Waveforms cover frequency spectrum of .005 Hz to

3 MHz. Output signals: sine, square, triangle, ramp and

sync pulse. Oscillator frequencies range from 10 Hz to

10 MHz. Each has an output signal monitor.
Amplitude is controlled by precision
step attenuation.

56

@ MICRODOT INC.

220 Pasadena Ave., South Pasadena, Calif. 91030
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SIDELIGHTS

Assignment to the Caribbean

When our Military-Aerospace editor, John F. Mason,

. . . A% erto Ri , g ¢ Ss-
First things first. ent to Puerto Rico to see how 'the Navy has.succe%s
< - a T ZE X fully converted 195,000 square miles of open sea and 60
Like “Minimate.” It's the first connector to 4 .
meet MIL-E 5400 K on 0.050” centers. square miles of islands and rocks to automated weapons
1d&a'ef“r'e“c'g?é;ersedg;naﬁggrgonnmg’r’e Jg; ranges, he wasn’t prepared for the peripherals:

e O disconnect and = He hadn’t counted on having to enter San Juan Naval
connect oceur Station through the back gate to avoid the demonstra-

often. Edgeboard . e 2 v
connector normally tors out front shouting: “Yankee go home!” and “Get out
other/dl;asue%t%? of Culebra!” Culebra is the small island that’s more or
mboard congcept. less the center of the complex of rocks and cays the

Navy uses for strafing and for bombing practice. Once
inside, Mason bravely stood behind the perimeter fence
to view the protestors, and was surprised to note how
much some of the blond girls looked like the ones he had
seen demonstrating outside the Pentagon.

® He couldn’t see the admiral because he was closeted
all morning with a team of television reporters and
cameramen from New York, asking about the Navy’s

How low can we get? plans to quit or stay on Culebra.
e Plenty low, if handling costs = And later, in the observation post on Culebra itself,
b— Al Al h['lﬁt ?graglngmf’clg he had a hard time photographing the operators and
products. We streamline equipment without tripping over TV camera cables and

the operation with

Speed-Feed system vibra- reporters from New Yo'rk. : .
tory parts feeders, Apart from these minor distractions, Mason brought
St°ragfn"i‘§gpfi§dg:‘sd back a good technical picture of a sophisticated elec-
From Speed Feed tronic complex that cost $250-million and continues to

Systems, a division
of Microdot’s
Kaynar Company.

grow. For his report, see page 28.

Easy reader.

All the news that's fit to print about these prod-
ucts can be yours. Free. (Unless you're upset by
the price of postage stamps.) Just check the
items you're interested in. Mail this coupon.
And we'll send literature.

[] Perma-Thread inserts.
[] Speed-Feed system
[[1 Connectors

[] Cable

[] Testing equipment
[ Model 445 oscillator

Name & Company__

Address__

City P v LS R

State__ 4 Zip /

il

Atlantic Fleet Weapons Range deputy commander, Capt. E. C.
McGowan, flew Military-Aerospace Editor John F. Mason, center,
over most of the range's targets and to St. Croix to visit the
underwater range for submarines and sonar.
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JEWELL'S
SPACE-SAVING

- meters

. The Jewell Series 80T panel meters combine maximum readability
with minimum panel space. That big plastic barrel has been
eliminated making the Series 80T a little meter on both sides of

the panel.

Don’t let the size fool you! You’ll see the large easy to read
scale on an uncluttered dial. Behind the dial, Jewell’s
efficient taut-band mechanism is completely frictionless and
self-shielded. Since Series 80 meters cost no more than

conventional meters you don’t have to pay a lot to get a little.

actual size

4 6
2 8
‘ "
0 \\\\\\\\\\ IIII////// 1

O ’/
\QC\MILLIAMPERES

Want more facts about the “Space saving little meters”?

Write for our new catalog . . . or get in touch with your nearest

‘l H |l' u I I Jewell representative, distributor, or modification center.

JEWELL ELECTRICAL INSTRUMENTS, INC. ® GRENIER FIELD e MANCHESTER, N.H. 03105 e PHONE 603/669-6400

INFORMATICN RETRIEVAL NUMBER 31
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l.\lv\s Hampshire Division

Rochests

Eastern Division
Maity Sfeve

Western Division
6058 Walke: Ave
Maywood, Calif

Arizona Division
1900 Fast Fif .
f '

IMC's master piece.

It's entitled,“"The Master Catalog.”

We squeezed all our products into it.
This limited edition available only from
your IMO sales representative.

Arizona DivisionZ% Rotary solenoids/ Electrohydraulic subsystems/Solenoid valves/ Hydraulic and pneumatic components
Eastern Division D@ Airmovers: centrifugals, fans, tubeaxials and vaneaxials/Motors: induction, synchronous

hysteresis, reluctance, polarized, torque and servomotors/Solid-state AC-motor controller systems
New Hampshire Division 7 Boxer, MiniBoxer, SuperBoxer, IMCair and Condor fans/IMCair centrifugal blowers

Western Division 2@~ Tormax stepper motors and controllers/ Synchros/Resolvers/Solenoids/Flag indicators
All members of the IMC corporate family 2% IMC Magnetics Corp., 570 Main Street, Westbury, N.Y. 11591, (516) 334-7195




Need A Scope
That Remembers?

O If you make real-time measurements in the 50 MHz to : | 100 MHz frequency range, here'’s

something for you to remember: Only Hewlett-Packard offe BT =~ a storage scope with bandwidth

capabilities in these frequencies. In addition to this exclusive capability, Hewlett-Packard offers a scope that remem -

bers sampling displays and spectrum analysis displays. [ If you want low-frequency, high-sensitivity in a low-cost

scope that

you can

your low- frequency measurements. [J For application information on HP scopes that remember, contact your

local HP field engineer.

080/5

I

Or, write to Hewlett-Packard, Palo Alto, California 94304. HEWLETT 'Tﬁ_? PAC KARD

Europe: 1217 Meyrin-Geneva, Switzerland.
Prices: HP 141 Mainframe, $1395 or $1500;
HP 181A Mainframe, $1850; HP 1200 Series, $1550 or $1900. OSCILLOSCOPE SYSTEMS

INFORMATION RETRIEVAL NUMBER 33
60 INFORMATION RETRIEVAL NUMBER 34 »



- =
i '
clip transients [ Y
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with the New Uni-Imp
““ZERQO’’ Reaction Time
Voltage Surge Protector

Impulse Ratio ..
Trip Voltages ... .. 550V to 15.0kV
(constant up to 50 kV/microsec.)
greater than 5,000 shots
@ max. rating
Compatible with normal
relay closure times

Jignalle sew sroduct retease

Now it is possible to protect sensitive compo-
(7 i .
nents, even semi cqnductor equipment, against AR E L DR ON
voltage transients without concern for the rate of REQUEST Detailed
i o " H : H ita! Data Sheet . . . on
voltage rise. The ““zero reaction time of Signalite’s Signalite’s Uni-imp
new Uni-Imp is only one of the many unique \z/e:? Reagtlon T;)me
. . . arge ro-
features. Others include: bipolar, making them s
immune to di/dt restrictions; infinite high leakage A
resistance . . . plus more are described in a new Genatal Instropment

data sheet.
1933 HECK AVENUE, NEPTUNE » NEW JERSEY 07753
(201) 775-2490

323
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Consider the GaAsLITE opto isolator.

N N D A SNy

—_—

el

Couple a GaAsLITE to a silicon detector, and you get al-
most perfect isolation between input and output; 100,000,-
000,000 ohms. Our opto isolators listed here do just that,
and more. They give high performance at great speeds for
very low cost. Scan the details. Each is packaged for mass
production handling, and each is priced to suit quantity
applications.

e

ﬁﬁF\F\\

i

7] B
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MCT 2: d ol

a GaAsLITE/ phototransistor opto isolator compatible
with semiconductors in digital or linear circuits.

High current transfer ratio (35%) and isolation character-
istics make the MCT 2 an ideal isolation transformer, pulse
transformer, or relay. It can transmit a complex signal be-
tween subsystems without noise feedback.

The MCT 2 is a planar GaAs diode optically coupled to an
NPN silicon planar phototransistor. It delivers hundred-
billion-ohm isolation resistance and voltage isolation in
excess of 1500 V, with coupling capacitance of 1.3 pF. New
1SO-DIP six-lead plastic dual-in-line package makes it easy
to work with and gives maximum economy.

Characteristics:

Max. emitter forward voltage 1.5 V @ |lr = 100 mA
Detector Hre typ. 150 @ Vee =5V, lc = 100 pA
Bandwidth 300 kHz @ l. = 2 mA

Price: 1,000 quantities, $3.55. (All prices quoted are sug-
gested resale price.)

il

4 ()
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MCD 2:

if you need a really fast GaAsLITE opto isolator, this
is it.

In the MCD series, we've coupled a GaAsLITE to a diffused
planar Si PIN photodiode. The new MCD 2 gives you a
turn-on time of 5 nanoseconds, yet offers the high voltage
(1500 V) and resistance (10" ohms) isolation you need for
amplifiers, isolation transformers, pulse transformers, re-
lays, feedback circuits or logic switches. Its coupling ca-
pacitance is very low, too; 1.3 pF. It will perform beautifully
in linear or digital circuits. And the ISO-DIP packaging
makes pc board stuffing a snap.

Characteristics:

Max. Vr 1.5 @ lr = 100 mA
Typ. DC transfer ratio 0.2%
Bandwidth 8.5 MHz

Price: 1,000 quantities: $3.95.

GaAsLITE Update

How Monsanto GaAsLITEs, optically coupled to light de-
tectors, become ideal switches for digital or linear circuits.

°

= =N
=
= ===

MCS 1:

a new opto isolator — GaAsLITE/ photo SCR—a SPST
relay with no contact bounce, microsecond response
and solid state reliability.

High input-output isolation (10" ohms with 2500 V break-
down) and 3 pF coupling capacitance make the MSC 1
perfect for high speed switching or relay functions where
an IC is looking at AC line voltages or any application that
now uses an equivalent SCR. A bi-stable device, with a
built-in memory, it can be used as a latching relay in DC
circuits and carry 200 V across the anode.

Characteristics:

Vax 2 200 @ Rex = 27K

Vi = .9V (typ.) @ lx = 200 mA

lr =4 mA
Ix =1 mA
Price: $11 ea., 1,000’s.

E @ Vee =50V, Rex = 27K

Coupled pairs are in stock world wide \

You know that all of our products are available in the U.S.
through Schweber (516) 334-7474; Semiconductor Special-
ists (312) 279-1000; K-Tronics (213) 685-5888; or Kierulff.
You can get them overseas as easily:

United Kingdom: SEMICONDUCTOR SPECIALISTS, West
Drayton 6415

France: YOUNG ELECTRONIC, 604-10-50

West Germany: Alfred Neye, ENATECHNIK, (04106) 4022

Denmark: SCANSUPPLY, AEGIR 5090

Belgium: TECHMATION, 384078

Netherlands: TECHMATION, 020-173727

Norway: ARTHUR F. ULRICHSEN A/S, 21 6510

Switzerland: OMNI RAY A.G., 051-478200

Italy: SILVERSTAR LTD., 46.96.551

Sweden: GP-INGENJOERSFIRMAN, 08/930280

Japan: NEW METALS AND CHEMICALS LTD. CORP., (201)
6585-7

Australia: HAWKER DE HAVILLAND AUSTRALIA PTY.,

LTD., 93-0221 f

Israel: MONSEL

/J

Monsanto

For additional technical information write Monsanto
Electronic Special Products, 10131 Bubb Road, Cupertino
California 95014. (408) 257-2140.

’
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