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It’s a GRrrrand Counter

Aye, that's what you’ll think of our new counter. From its wee size

to its big performance, the 1192 is new in every respect.

® It's only 8% inches wide by 3% inches high.

® It measures frequency (from dc to 32 MHz), period (single and
multiple), time interval, frequency ratio, and, of course, it counts.

® Units of measurement and decimal point are automatically dis-
played.

® Input sensitivity is another surprise, a wee 10 mV is all you need
{up to 25 MHz); and you can control trigger threshold and
attenuation.

® An internal crystal oscillator gives more than enough stability for
most work.

You can select an 1192 with 5, 6, or 7 digits, with or without BCD
output, and for bench or rack use. And if 32 MHz is not enough
frequency range for you, add our new 1157-B scaler (same size)
to the 1192 and zoom up to 500 MHz. The counter/scaler combina-
tion, the 1192-Z, has a common cabinet. There's more, lots more,
to tell about the 1192; we’ll gladly send you a free data sheet upon
request.

But the grandest part of all about the 1192 is the money you'll save
when you buy one. Prices® range from $575 for the 5-digit bench
model without data output to $845 for a 7-digit rack model with
data output. You can add the scaler for another $850. Imagine, a
500-MHz counter for as little as $1425. Man, that's a real bargain.
You can save quite a few more dollars by ordering two or more units
and taking advantage of GR's quantity-discount plan. Discounts
range from 3% for 2-4 units to 20% for 100 units.

For free literature (postpaid) or a demonstration at our expense,
write or call General Radio Company, West Concord, Massachusetts
01781; telephone 617 369-4400. In Europe (except Scotland), write
Postfach 124, CH 8034 Zurich 34, Switzerland. In Scotland, write
General Radio Company (U.K.) Limited, Bourne End, Bucking-
hamshire, England, for special attention.

*Prices apply only in the U. S. A.
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Draw yourown
SI0NS

with thisnew
e-share

CONC

. 1Tiw

terminal.

Now you can have a time-share terminal

that lets you see your data graphically—
instantly — as it prints out on your
Teletypewriter. Now you can plot for
comprehension, for meaningful report
illustrations, for permanent records.
And do it while the time-share

data’s coming in.

The HP 7200A Graphic Plotter is
the first major advance in time-share
flexibility since the Teletypewriter
itself. The Graphic Terminal feeds
from standard EIA ASCII inputs and
automatically plots computer data in
points, lines, curves, bar graphs, pic

nll

HEWLETT \hp; PACKARD

GRAPHIC RECORDERS

11923

Circle 1 on reader service card

charts, or any other useful enginecring,
mathematical or business graphics you

need. Plot directly from the Teletype

keyboard, too, or silence the Teletype-

writer and use the plotter alone.
It's the end of the graphic time lag.
The HP 7200A is casy to use and
requires no special operating or
programming /language knowledg.,e
It plots smooth lines, not the staircase
drawn by the incremental recorder.
And it lets you position the graph
where you want it on any type or size
of graph paper up to 11" x 17",

Talk to your time-share service about

Hewlett-Packard’s new
7200A Graphic

Plotter. If your service
doesn’t offer it yet, have
them give us a call.

The Graphic Terminal.
For people who can
benefit from a dash

of art with their

cold hard

data. , -




Now you can make frequency
measurements instantaneously;

You're looking at the frequency of an
information-carrying pulse measured
the instant it occurred. Another impor-
tant breakthrough made possible by the
HP 5360A Computing Counter.

This counter is ideal for measuring
the frequency profile of even the most
advanced communications systems, such
as chirp radar and other pulse compres-
sion types. As well as pulsed RF, tone
bursts and transient signals.

You can measure the Doppler effect on
a pulse, and check the incidental FM
within the burst. And do it all with
accuracy.

Unlike other methods, measurement

with the 5360A is not duty-cycle-limited.

So you can catch a single pulse, like the
one pictured below. And even in short
bursts of a microsecond, four digits of
frequency information can be obtained.

You can measure the frequency of
an RF burst automatically. Also, by
triggering the counter, direct instanta-
neous measu-ements may be made
anywhere within the RF envelope. This
feature allows, for example, the
frequency profile of a Doppler radar
pulse to be measured with ease and
accuracy.

With the 5360A mainframe, you can
measure from .01 Hz to 320 MHz. Add
plug-ins from the popular 5245 counter
series, and you can go all the way to
18 GHz. And if you wish, order the
5375A Keyboard which adds extra
versatility in programming the counter
and in computation involving the
measurements as variables.

And the 5379 A plug-in affords
unprecedented versatility and accuracy

*Q'Af 5360A COMPUTING COUNTER

HEWLETT »

PACKARD

04,544

in time interval measurement, with
resolution to 100 picoseconds.

If you'd like to see how easily the
5360A Computing Counter can handle
your frequencies for $6500, just call
your local HP field office. Or write to
Hewlett-Packard, Palo Alto, California
94304; Europe: 1217 Meyrin-Geneva,
Switzerland.
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state doors; lowly FET gains strength;
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Q-meter with output voltages
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Production equipment review

Vacuum holds circuit probe in place
Industrial electronics review
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Logic interface IC is multipurpose

Title R registered U.S. Patent Office; © copyright
1970 by McGraw-Hill Inc. All rights reserved,
including the right to reproduce the contents

of this publication in whole or in part.
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‘Disciplining’ photons boosts efficiency

New waveguiding structure enhances room-
temperature operation; new uses are in offing
Henry Kressel, Herbert Nelson, Harry Lockwood,
RCA Corp.

Designer’s casebook

= Zener in bootstrap extends
amplifier’s range to d-c

= Two MOS FET's form
transient-free linear gate

s DTL/TTL controls large
signals in commutator

Portable optical communicator rides

laser for secure voice transmissions
Pulse-position modulation and a low-power
GaAs diode are combined in a high-fidelity,
single-channel portable system

Gabor Schlisser and Jules Insler,
Holobeam Inc.

Brighter digital readout with dot-matrix tube
Recessed cathodes eliminate darkening effects
of sputtering for brighter, longer-lived displays
G.F. Weston and R.F. Hall,

Mullard Research Laboratories

Four-wire performance from three-wire memory
Pairing sense and inhibit functions on one wire
is a logical approach, but designers must be
ready for a whole new set of problems

Tom Gilligan,

Electronic Memories & Magnetics

There's a read-only memory to fill your needs
ROM's are handy design tools; take your
pick, you're bound to find just what you need
John Marino and Jonathan Sirota,

Memory Technology Inc.
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A silver lining—for those who want it

® The pall of bad budgetary news out of Washington
this winter—particularly from the Pentagon and NASA—
has tended to obscure the emergence of some bright
spots in new business opportunities for the electronics
industry. The Justice Department’s infant Law Enforce-
ment Assistance Administration, which admittedly hasn’t
got much money to spend now compared to the military,
is a case in point.

But companies aren’t exactly breaking down doors to
size up this new source of business. It’s a tough, frag-
mented market, and there’s a feeling that the industry
isn’t really willing to commit itself to the growing needs
of law-enforcement agencies. Hardware proposals thus
far gencrally have been inadequate. This is what LEAA
wants to change.

Money is rapidly becoming available, declares Walter
Key, program manager for electronics communications
at the National Institute of Law Enforcement and Crim-
inal Justice, LEAA’s research arm. “A very substantial
part” of the institute’s $7.5 million fiscal 1970 budget
will be spent on electronics. In addition, a rough break-
down of the $50 million in grant-in-aid to local agencies
during fiscal 1969 indicates that about 20% was spent
on electronics.

And this is just the bottom of a steep growth curve.
LEAA’s total budget, at $268 million this year, is
quadruple the $63 million total in 1969, and the Presi-

dent has asked for $480 million for fiscal 1971. No prob-
lems are anticipated in Congress; in fact, members are
proposing an $800 million LEAA budget. And the gen-
eral feeling is that it will rise to $1 billion in the not-
too-distant future.

Most of the money will be spent at the local level,
and in some cases grants will be matched by the states.
And, as some in industry see it, this might be the major
stumbling block: instcad of one customer with one set
of requirements, there are hundreds of user-buyers.
Police departments aren’t used to dealing with industry
on the development and procurcment level for complex
electronics cquipment. There is much local divergence
of opinion and a lack of understanding, admits LEAA.

Some companies, particularly those oriented toward
single military customers, seem to have been spoiled by
their familiar methods of dealing with Federal agencies.
Few electronics companies presently are interested
enough to go out and pound on the doors of police de-
partments and city purchasing agents. And very few
new companies are going in and peddling their wares
intelligently, say LEAA officials.

Much of the electronic equipment offered to police,
LEAA feels, was not designed for law enforcement, but
for broader markets. For example, new portable trans-
ceivers put on the market recently have many features
requestcd by police, such as higher power output and
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Readers Comment )

smaller size. But the specifications have been oriented
at a much wider range of users in order to justify
development, production, and marketing. Because of
this, a new personal transceiver has LEAA’s highest
priority in communications gear. Here’s where LEAA
believes it can provide major assistance: Key maintains
that a substantially improved police transceiver is
possible, if designers would consider only the specific
requirements of public safety. He believes a unit de-
signed for police alone would provide cost tradeoffs and
benefits that would make law enforcement a large
enough market in itself.

To do this, LEAA recently sent out detailed question-
naires and reccived responses from over 400 police
departments on what they wanted in a transceiver;
the results of the survey were incorporated in the tech-
nical specifications of a new police transceiver [see
p. 45]. The goal of the specifications that Key wrote for
the transceiver was to combine law-enforcement require-
ments with the current state of the art. LEAA will fund
design, development, and even production of the new
portable unit. “If this isn’t laying out the red carpet”
for the electronics industry, Key maintains, “I give up.”
There’s an opportunity here for every segment of the
industry—from the one-man consultant to the aero-
space giant. But the market isn’t waiting on a silver
platter; it will require a lot of hard work to tap.—R.H. @

McGraw-Hill News Service

Director: Arthur L. Moore; Atlanta: Fran Ridgway; Chicago: Robert E. Lee;
Cleveland: Arthur Zimmerman; Dallas: Marvin Reid; Detroit: James Wargo;
Houston: Barbara LaRouax; Los Angeles: Michael Murphy; San Francisco:
Margaret Drossel, Tyler Marshall; Seattle: Ray Bloomberg; Washington:
Charles Gardner, James Canan, Herbert W. Cheshire, Seth Payne, Warren
Burkett, William D. Hickman; Bonn: Robert F. Ingersoll; Brussels: James
Smith; Hong Kong: Kate Mattock; London: John Shinn; Mexico City: Gerald
Parkinson; Milan: Jack Star; Moscow: Jack Winkler; Paris: Robert E. Farrell,
Stewart Toy; Tokyo: Marvin Petal
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Radome performance

To the Editor:

I do not agree with your statement that
radomes are on the way out [Feb. 16, p. 83].
The poor performance of the rubber air-in-
flatable type of radome at Andover, Maine
has been known for many years. The basic
problems stem from the air-inflated fabric,
which after aging, tends to absorb moisture
and allow a water film to form on its surface,
both of which are detrimental to performance.

However, Tedlar surfaced rigid-metal
space-frame radomes are available today
which do not absorb moisture or allow the
formation of water film on their surface. De-
pendable and continuous operation of en-
closed antenna systems have been demon-
strated with these latter-day radome designs.
The military is aware of these radomes and is
replacing the air-inflated types with the metal
space-frame radome for its satellite-communi-
cations terminals.

If Comsat’s goal is economical, reliable,
and continuous operation, I would suggest it
reconsider its decision not to use radomes.
Even though the Andover radome has its de-
ficiencies, it appears that AT&T was at least
originally aware of the fact that a radome
enclosed system is superior to an exposed an-
tenna system, otherwise it would never have
used a radome for its Andover site,

A. Smolski
Electronic Space Systems Corp.
West Concord, Mass.

* The radome at Andover served to pro-
tect from the elements not only the horn an-
tenna, which, unlike dishes, would otherwise
tend to clog up, but also a great deal of sensi-
tive equipment which Comsat now houses
in separate buildings at new installations. Im-
provement of color-tv signal and economy are
the reasons behind Comsat’s move away from
radomes. This trend is borne out by the fact
that commercial satellite users in other coun-
tries have replaced radome sites with exposed
antennas.

Communications link

To the Editor:

To round out your article on Central Ameri-
can communications [Jan. 19, p. 68], I would
like to point out that the Tropical Radio Tele-
graph Co., has been an international common
carrier since 1913, serving the Central Ameri-
can countries with telegraph service between
those countries by Morse operation. As the
state of the art progressed, we have updated
our communications equipment between these
countries with the addition of direct telegraph
circuits and an interconnecting Telex network.

(continued on page 6)



The
Alameda County
Sheriff’s
Department

uses Farinon microwave
and multiplex for reliable
long-distance
communications.

So do the Michigan State Police,

16 US government agencies,

33 independent telephone companies,
12 Bell telephone companies and

11 public power and light utilities
...among 223 others.

These people serving the US public
know all about Farinon performance,
reliability and economy, and so

can you.

Write for our catalog of microwave,
radio and multiplex equipment,
accessories and services.

i

famn

035 Washington St., San Carlos, Cal. 94070
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Tropical Radio also provides direct
telephone service between these
countries. Messages filed with
Tropical Radio are never trans-
mitted to New York and then
returned to the country of destina-
tion, except in an emergency wherc
the direct circuit is not operating
and we must usc an alternate ronte
for urgent messages.

George D. De Young
Vice president of engineeting,
Tropical Radio Telegraph Co.
Boston

4 Tropical Radio now has direct
telegraph circuits, using radio links,
and has an interconnecting Telex
service, using radio links to Miami,
where the company has a soon-to-
be-computerized switching center.
The company, a wholly owned sub-
sidiary of the United Fruit Co.,
serves Honduras, Nicaragua, Costa
Rica, and Panama, which is linked
by undersea cable. In addition, the
company is planning to use the
microwave link to be established
by the five Central American gov-
ernments.

Premium ‘brake’

To the Editor:

There are ramifications to your
story on radar braking [Jan. 5, p.
155] that should be explored. In
most states the fellow who plows
into the rear end of another vehicle
is held liable. This heing so, per-
haps insurance companies might
grant favorable premium rates to
owners of cars equipped with such
a system. In any event, a rate-of-
closure radar system connected to

the brakes shonld do more to in-
sure the proper wearing of seat
belts and safety harnesses than any
promotional campaign to date—at
least it would after the first time
the system applies the brakes.

In the same vein, why can’t
someone invent a gadget to cope
with the idiot who tailgates at 70
mph? The can’t-kill-me attitude dis-
played by some drivers is exasper-
ating, to say the least. In view of
the current conditions on the high-
ways, radar braking seems an im-
portant first step. Perhaps, if the
same magnitude of effort is ap-
plied to it as to lesser items, a $100
EOM cost could be arrived at.

Can you imagine the consterna-
tion that would ensue if a car broke
down during the rush hour and
stopped 20 miles of vehicles in a
matter of seconds.

F.C. Hervey
Charlotte, N.C.

‘Reorientateded capacitators’

To the Editor:

With reference to the phrase
“the capacitative display screen”
[Feb. 2, p. 46], I realize that sooner
or later we shall all have to become
“reorientateded.” In the meantime,
however, can those of us whose
“capacitators” are overloaded hope
for some editorial protection?

T.R. Jackson
Black Mountain Engineers
Corinth, Vt.

* Occasionally a gremlin does
creep in which accounted for the
appearance of “capacitative” in-
stead of capacitive.
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more
functions

in less space

radiation hardened magnetic Flat Pak

modulators, analog multipliers,

demodulators mount directly on IC cards.

e Flat Pak design only 0.1” thick.

o Zero Hysteresis.

0.1~ thick

Actual Size

Product accuracy 1% absolute or 2 MV whichever is greater

* Hybrid assemblies mount directly on IC cards.

~ Space saver design . . . typical dimensions 0.1” thick x 1.0”
x 0.75”

» Rugged design, extreme reliability. MTBF design goal 0.25
per million hours.

» Extremely low drift over —55° to +125°C range.

» Not affected by high intensity nuclear radiation.

» No externai nulling or offset adjustments.

* No aaditional compcnents or temperature compensation
required

» No external operational amplifiers requirad.

o Sta(ljndard + 15 V DC power supplier uniess otherwise speci-
fied.

¢ Linearity: Better than 1% absoiute or 2MV whichever is
greater.
Analog Multiplying Functions:
+DC X =AC =AC
DC X =DC = +DC
AC X AC ~AC
DC XAC — +DC
AC XAC = £DC

MAGNETIC MULTIPLIERS |
Dynamic Product Range

80 db

Magnetic Modulators
Dynamic Range:

60 db

As an Analog Multiplier of a Bipolar DC signal times an AC signal,
the output product accuracy is 1% of point, or 2 MV, whichever is
greater over a dynamic range of 10,000:1 in each quadrant.
Over the temperature range of —55'C to 125°C, the following
parameters hold:
1) Zero Point Drift: ... Less than 2 MV of in phase component
2)Gain Slope Stability:...................... Less than 2% change
3)Dynamic range and output wave quality independent of
temperature variations
4)Distortion:
Typical input/output parameters:
X Signal: ...

Less than 1%

impedance
Magnetic DC x OC Multiplier Squaring

Square Root

zssy Baaz

Amplitude Modulation Balanced Modutator

P
Dy

There is No Substitute for Reliability
GENERAL MAGNETICS, INC.

135 Bloomfield Avenue,
Bloomfield, New Jersey 07003




Who’s Who in this issue

A team that attends the same school ofter
goes on to score successes in industry to
gether. That's been the story of George F
Weston and Raymond F. Hall, authors of
the article on the dot-matrix display cell that
starts on page 98. Both received degrees from
London University—\Veston in 1951 and Hall
in 1957—and since 1955, both have worked
together at the Mullard Research Laboratories
as part of a team, lead by Weston, studying
gas-discharge phenomena. Weston and Hall
did much of the work in basic physics that
made possible the close voltage tolerances
on Mullard’s present range of trigger and
counting tubes. Weston is the author of a
hook called “Cold-Cathode Glow Discharge
Tubes” and is a fellow of the Institute of
Physics. Hall is an associate member. ‘Neston Hall

“MULLARD®

“MATRIX TUBE]

Familiarity breeds a bright career, and
Gabor Schlisser, author of the article be-
ginning on page 92 is thoroughly familiar
with modulazion and synchronization tech-
niques. Manager of the Electronics division
at Holobeam. Iuc., Schlisser has four pat-
ents pending in his specialty. He holds BEE
and MEE degrees from die City College of
the City University of New York, has done
advanced work at Columbia University,
and has becn taking business courses at
Farleigh Dickensou University. Co-author
Jules Insler has a hackground that’s pri-
marily military electronics-oriented. He's
presently working toward completing a
BSEE degree at the New York University. Schlisser

Three's not always a crowd, especially when
the trio teams up to produce a product like
the semiconductor laser described in the
article that begins on page 78. Vienna-born
Henry Kressel, author of the article, has
worked on avalanche and optical properties
of p-n junctions at RCA. Last year, he was
named chief of semiconductor optical devices
research. He holds-a Ph.ID. from the Univer-
sity of Pennsylvania. Co-authors Herbert Nel-
son and Harry F. Lockwood pulled their
share of the load, too. Nelson, who joined
RCA in 1930, pioneered techniques for liquid-
phase generation of epitaxial films that are
employed in fabricating germanium tunnel
diodes, injection lasers, and other semicon-
ductors. Tockwood, who worked on semi-
conductors at General Telephone and Elec-
: / : tronics Laboratories, joined RCA in 1969,
Kressel Nelson Lockwood where his speciality has been injection lasers.

~<—Circle 8 on reader service card 9
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General Instrument’s new one-package
MTOS counter display drivers replace
conventional counter decoding and driving

sten

)

s requiring at least 3 packages

MEM 1056 BLOCK DIAGRAM
PRESET -,
COMMAND 1
Cs | s 5) o ) N
21 1
~ .i) 2 —>1 —>8
2 scoto 3] > >
2 5% 51 pecmar af—> DECIMAL
3 5o | CONVERTER 5= TOSEVEN. B> outruT >0
= - 61 SEGMENT MEOS
7> CONVERTER - TRANSISTOR —>c
COUNT JISABLE %—j STORAGE Y e SWITCHES
COMMAND REGISTER } >4 > F
FORBIDDEN |4
COUNT UP/DOWN NUMBER b >4 > E
CoMMARE! DECODER
CLOCK INPUT >—— oot
STORED BLANKING
Dot
sﬁRRV %gNT BLANKING poT STORAGE
INPUT INPUY ENTRY
ouUTPUT OUTPUT COMMAND
MEM 1056 BCD BLOCK DIAGRAM
PRESET
CCMMAND:
cd o} j >4
2 1
UP/DOWN STORAGE BCD TO 2 —> 8
22| reisTER DECIMAL 3} IS
e B e ) s 7
- sk Donenr b rrenssios >0
61—>1 CONVERTER SWITCHES
71 e —>cC
COUNT DISABLE 9>
COMMAND - - — = —>»
FORBIDDEN
COUNT UP/DOWN
COMMAND> DtCabER £
C1OCK INPUT D>———
>
——D——) s2
L— D
CARRY STORAGE
ENTRY 58
ouTPuUT COMMAND 7

it takes only one MTOS MEM 1056 in one 24 lead dual
in-line package to drive a seven segment fluorescent read-
out tube such as the DIGIVAC* S/G.

Conventional IC counter decoder and driving systems re-
quire at least 3 packages to do the same job.

The elimination of the need for all but this single package
means lower installation costs, lower PC board costs, less
assembly and test time and, of course, higher reliability.

The MEM 1056 is an MTOS monolithic integrated circuit
designed primarily to operate in conjunction with a seven
segment fluorescent readout tube for displaying numeric
information. It contains a one decade up-down BCD
counter, a storage register, a BCD-to-seven segment de-
coding matrix and display drivers. The device features:

Direct Display Drive Capability
Low Power Consumption
Count Zero Indication
Decimal Point Indication
False Code Indication
Blanking Input

GENERAL INSTRUMENT CORPORATION

The up-down counter sections of the chips can be cascaded
to form synchronous counting chains. Also, by utilizing
external elements, asynchronous, one-megacycle, up-down
counting can be achieved irrespective of the number of
counter stages cascaded.

The description and features of the MEM 1056 BCD are
basically the same as those of the MEM 1056 except that
the BCD version has four BCD outputs.

Both the MEM 1056 and MEM 1056 BCDs are available
from your authorized General Instrument Distributor. For
full information write General Instrument Corporation,
Dept. 56, 600 West John St., Hicksville. L. I., N.Y. 11802.
(In Europe, write to General Instrument Europe S.P.A.,
Piazza Amendola 9, 20149 Milano, Italy: in the U.K., to
General Instrument U.K., Ltd., Stonefield Way, Victoria
Rd., South Ruislip, Middlesex, England.)

*DIGIVAC is a registered trademark of Wagner Electric Corporation

600 WEST JOHN STREET, HICKSVILLE, L. I. NEW YORK

Electronics | March 16, 1970
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The Kokomoans’ new
DTS 802 and 804 NPN triple
diffused silicon high energy tran-
sistors are here. You can order
them from your Delco Radio
distributors now in sample or
production quantities. They were
specially designed for high volt-
age inductive switching from
rectified 3 phase 220 line, and
magnetic deflection circuits in
large screen color TV receivers.

They’ve been application-
tested from production lots by

Insictors.
Delivering now, in quantity.

prospective users w1th stringent
reliability requirements. They
do the job. And their energy
handling capability is verified by
Delco Pulse Energy Testing.

The high energy relia-
bility of Delco silicon power
transistors has earned them a
reputation for survival in the
toughest switching jobs. It's a
built-in advantage, vitally im-
portant where circuits are sub-
ject to transients or fault
conditions.

Now you can simplify the
design of high energy circuits
with reduced size, weight, and
component cost. Convert HV
tube circuits to solid state reli-
ability without the complexity
associated with high current, low
voltage devices. And fewer com-
ponents mean higher reliability.

For prices and delivery or
additional data on Delco’s new
DTS 802 and 804 contact us or
your nearest Delco Radio
distributor.

SAFE OPERATING CURVES

PARAMETER DTS-802 DTS-804
Collector to emitter voltage (Vcgx).. 1200V max. 1400V max.
Collector to emitter voltage (VCEOQ) 1000V max. 1000V max.
Sustaining voltage (VCEO sus) 750V min. 800V min.
Emitter to base voltage (VEBO) 5V max. 5V max.
Collector current (Ic) continuous S5A max. S5A max.
hrg, Ic = 3.5A, VCcg = 5V 2.2 min, 2.2 min.
o I RN *P.E.T.; Ic = 7A, VCgE = 200V,
8 I tp = 300 u sec, duty cycle <4% .. 420 mJ min.
] 44 b ege
E —= L *Pulse Energy Test
| T Available in solid copper JEDEC TO-3 package.
SPECIFIED LENGTH AT A
01— PULSES PER SECOND ‘
I 0 ! ‘j?‘.:'
I resoc|]] A | B
- - fHH L H
0.03 LT | LN
10 100 nrs.aoz__t_} 1000
Vg (velts) DTS-804
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From these Delco Semiconductor distributors.

ALA., BIRMINGHAM e Forbes
Distributing Co., Inc. (205)-251-4104
ARIZ., PHOENIX e Sterling
Electronics, Inc. (602)-258-4531
e Hyer/Cramer Electronics, Inc.
(602)-263-1112
CAL., LOS ANGELES e Kierulff
Electronics, Inc. (213)-685-5511
¢ Radio Products Sales, Inc.
(213)-748-1271
CAL., PALO ALTO e Kierulff
Electronics, Inc. (415)-968-6292
CAL., SAN DIEGO e Milo of
California, Inc. (714)-232-8951
COLO., COLORADO SPRINGS
e L. B. Walker Radio Co.
(303)-636-1661
COLO., DENVER e L. B. Walker
Radio Co. (303)-935-2406
¢ Hyer/Cramer Electronics Inc.
(303)-758-2100
FLA., MIAMI ¢ Mountain
Electronics, Subsidiary of Avnet,
Inc., (305)-634-4556
FLA., WEST PALM BEACH
¢ Mountain Electronics, Subsidiary
of Avnet, Inc., (305)-833-5701
ILL., ROSEMONT e F-J-R/Midwest,
Inc. (312)-678-8560
ILL., SKOKIE e Merquip Electronics,
Inc. (312)-282-5400
IND., INDIANAPOLIS ¢ Graham
Electronics Supply, Inc.
(317)-634-8486
MD., BALTIMORE e Radio Electric
Service Co. (301)-823-0070
MASS., NEWTON e The Greene
Shaw Co., Inc. (617)-969-8900
MICH.. KALAMAZOO e Electronic
Supply Corp. (616)-381-4624
MICH.. ROMULUS (Detroit)
e Harvey Radio Co. (313)-729-5500
MINN., MINNEAPOLIS e Stark
Electronics Supply Co. (612)-332-1325

Electronics | March 16, 1970

MO., KANSAS CITY e Walters
Radio Supply, Inc. (816)-531-7015
MO., NO. KANSAS CITY ¢ ECI
Semiconductors, Inc. (816)-221-2400
MO., ST. LOUIS e Electronic
Components for Industry Co.
(314)-647-5505
N.J., CLIFTON e Eastern Radio
Corporation (201)-471-6600
N.M., ALBUQUERQUE
e Hyer/Cramer Electronics Inc.
(505)-265-5767
e Sterling Electronics Inc.
(505)-247-2486
N.Y., BINGHAMTON e Federal
Electronics, Inc. (607)-748-8211
N.Y., NEW YORK e Harvey Radio
Co., Inc. (212)-582-2590
N.Y., WOODBURY, L.I. ¢« Harvey
Radio Company, Inc. (516)-921-8700
OHIO, CINCINNATI e United
Radio, Inc. (513)-761-4030
OHIO, CLEVELAND e The W. M.
Pattison Supply Co., Industrial
Electronics Division (216)-441-3000
OHIO, DAYTON s F-J-R/Ohio, Inc.
(513)-278-9411
OKLA., OKLAHOMA CITY
® Radio, Inc. (405)-235-1551
OKLA., TULSA e Radio,
Inc. (918)-587-9123 ”

N

MARK OF EXCELLENCE

PENN., PHILADELPHIA e Almo
Electronics, Division of Sterling
Electronics (215)-676-6000
PENN.,, PITTSBURGH ¢ RPC
Electronics (412)-782-3770
S.C., COLUMBIA e Dixie Radio
Supply Co., Inc. (803)-253-5333
TEXAS, DALLAS o Adleta
Electronics Company (214)-742-8257
TEXAS, FORT WORTH e Adleta
Electronics Co. (817)-336-7446
TEXAS, HOUSTON e Harrison
Equipment Co., Inc. (713)-224-9131
UTAH, SALT LAKE CITY
e Hyer/Cramer Electronics Inc.
(801)-487-3681
VA., RICHMOND e Meridian
Electronics, Inc., a Sterling
Electronics Company (703)-353-6648
WASH., SEATTLE e Kierulff
Electronics, Inc. (206)-763-1550
WASH., TACOMA ¢ C & G
Electronics Co. (206)-272-3181
CANADA, ONT., SCARBOROUGH
e Lake Engineering Co., Ltd.
(416)-751-5980

Kokomoan's Regionai
Headquarters. Union, New
Jersey* 07083, Box 1018
Chsestnut Station, (201)
687-3770 M Santa Monica,
Calif.* 60401, 726 Santa
Monica Blvd., (213) 870-
8807 ® Chicago, Iilinois®
60656, 5151 N. Harlem Ave-
nue, (312) 775-5411 ® Kokomo,
Indi. 46901, 700 E. Firmin, (317)
459-2175 Home Office 8 *Office
includes field lab and resident
eng’neer for application assis-
tance

THE KOKOMOANS \ ARE IN POWER

WJELCO RADIO

5\ ION OF GENERAL MOTORS
KOKOMO, INDIANA

< I%.
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SWITCH

INFORMATION

CENTER

AN EASY-TO-READ
NEWLY EXPANDED
TECHNICAL CATALOG OF

INDUSTRY’'S MOST
COMPLETE SELECTION

MINIATURE
ROTARY
SWITCHES

WRITE FOR YOUR FREE COPY

General Sales Office

RCL ELECTRONICS, INC.
700 South 21st Street
Irvington, New Jersey 07111
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Who’s Who in electronics

Allison and Baker

The most direct way to grab off a
piece of the action in a particular
area is simply to start your own
company. But that route usually is
strewn with entrepreneurial obsta-
cles—among them financing and
possible legal battles over rights
to technology. A potentially
smoother path is being taken by
Orville Baker and David Allison,
two Signetics Corp. originals: their
newly formed Signetics Memory
Systems will be under the same
Corning Glass Works corporate
umbrella as Signetics itself.

Baker, 37, will become president
of Signetics Memory, while Allison,
34, will hold the vice president title.
At Signetics, Baker was vice presi-
dent in charge of corporate devel-
opment and Allison was vice
president heading up R&D.

Family. “We’ll have a relation-
ship with Signetics much the same
as two sister divisions of the same
company,” Baker explained. The
five-man board of directors is made
up of Allison and Baker, with Sig-
netics and Corning filling the rc-
maining three seats.

With this type of working rela-
tionship Baker and Allison feel they
have the best of both worlds: the
independence, flexibility, and free-
dom to maneuver quickly in the
exploding semiconductor memory
market, while still maintaining the
advantage of Signetics’ R&D as well
as memory chip design and pro-
duction capabilities.

“The market for semiconductor
memory bits is immense,” says

Baker, “and a lot of the market
is made up of people who want to
buy memory systems instead of
plug-ins. Signetics will do a great
job designing and producing
memory chips to meet the needs of
plug-ins, but it doesn’t have the
systems type of talent necessary to
compete successfully.

“Also,” he adds, “when you have
50 people, it’s difficult to get them
moving fast enough to take ad-
vantage of the opportunities we
sec in the memory systems busi-
ness.”

Allison points to the ability of a
voung, small company like Signet-
ics Memory to attract top talent
from larger companies.

Think small. Baker and Allison
want to keep the company small
and agile, with about cight people
making up the braintrust.

“We've got a lot of homework
to do before all our goals are es-
tablished,” says Baker. He insists
dollar figures in the memory sys-
tem market aren’t significant now
becausc until at least 1975 the mar-
ket will be “as large as pricing
allows it to be.”

What's the Pentagon’s biggest
problem? Some say it’s the slings
and arrows of Wisconsin Democrat
William D. Proxmire, whose Senate
assaults on the military-industrial
complex have achieved near-leg-
endary status. When Pentagon

Electronics | March 16, 1970



FROM

Weatthaor- “Bird”
Tropo-scatter
in one quick

Courtesy of National Fnvironmental Satellite Center -Washington, D. C

frequency change

MCL's 2-1/2-KW PLUG-IN CAVITY

Giving a big assist to the Department of Commerce’s
Satellite tracking command is MCL's 2.5KW plug-in
amplifier, an integral part of the up-link command
transmitter. This high-powered cavity unit supplies the
signal power so vital to the telemetry communications of
the ESSA Satellite (Environmental Survey Satellite)

or the Weather Bird.

Adaptability to a wide range of frequencies gives the
MCL amplifier system almost limitless applications
in other command communication channels.

Tropo-Scatter, for example, is used by oil companies
as a communications’ link in the Sahara desert. Other
applications include testing equipment for checking
out antennae, laboratory and field testing.

A conference call to MCL engineers just might put you
on the right wave length regarding your application needs.

Call (312) 354-4350 or send for MICROWAVE @
MARKETPLACE CATALOG—Edition “A”, &y

DIVISION OF KMS INDUSTRIES, INC.

Meé.mcnowwe CAVITY LABORATORIES
7

10 North Beach Avenue, LaGrange, lllinois 60525
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Sweep

9-2350 MHz
with a single

T cates

o
Focscan ,,,,...-m— g Lo s

" v 575 D6 M,ﬁ‘)"a’\)‘ F,

—."
/

~ B Price. $2495.00

VS-90 sweep generator packs more range—more
convenience—into one compact package. With no
extra, plug-in heads needed. Three overlapping bands
provide full sweep coverage from: 5-800 MHz;
750-1300 MHz; and 1250-2350 MHz. Each band can be
swept to its full width and each has the stability
required for narrow band circuit testing. Birdy-
by-pass marker provides for up to seven single
frequency or harmonic markers. External input takes
CW source for variable marker.

Basnc Specifications:

FREQUENCY RANGE: 5.0 MHz to 2350 MHz in three overtapping bands.
RF OUTPUT: The RF output is at least 0.75v rms into a 50 ohm load.
FLATNESS: The flatness is +0.5 db at maximum sweep width (tested
with a CD-51 detector).

HARMONIC DISTORTION AND SPURIOUS AT RATED OUTPUT:
Band #1 from 10 MHz to 800 MHz-25 db below fundamental output.
Band #2 40 db below fundamental output. Band #3 40 db below
fundamental output.

~Jexscan

Texscan Corporation
@ 2446 N. Shadeland Ave.

Indianapolis, Ind. 46219
AC 317/357-8781
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Who'’s Who in electronics

program managers say they’ve been
“Proxmired,” there is no doubt in
Washington as to their meaning.

But Richard F. Kaufman says
that the Prox-
mire attacks are
no more than an
overdue reaction
to a more fun-
damental Penta-
gon problem,
one he defines
as “a super-
abundance of
money.” At 35, the curly-haired,
sideburned economist, a University
of Texas law graduate, is close to
the problem. As a senior staff man
for the Joint Economic Committee,
Kaufman dredges up the data that
provides the Senator and the com-
mittee with the foundation for
attacks on waste in the military
establishment. “There is so much
wrong at the Pentagon,” contends
Kaufman, “that one can almost
close his eyes and point to come
up with something.”

History. In the past, Kaufman
emphasizes, the military’s simple
solution to coping with program
cost overruns was to get more
money from Congress—something
it could do without great difficulty.
The services rarely took the harder
course of searching out the prob-
lem and taking corrective action, he
says. But the Congressional econ-
omist emphasizes that this is
changing as more of Proxmire’s col-
leagues start to sharc his view.

The actual purpose of the Joint
Economic Committee, which was
created as a counterpart to the
President’s Council of Economic
Advisers under the Employment
Act of 1946, is to advisc Congress
on the national economy. In the
defense area, Kaufman’s specialty
since hc joined the staff three years
ago, the job is not to find problems
in specific programs, but to take
a broader view of the management
of defense spending and its impact
on the economy as a whole. But by
exposing gross inefficiencies on
particular programs, such as Prox-
mire’s subcommittce on economy
in government did on the C-5A
and Mark 2 avionics programs, it
is easier to prove waste.

Circle 17 on reader service card—>-
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TI's quiet
revolution in

TTL/MSI




Take a realistic look at MSI.
Compare the choice of functions.

Compare circuit complexity.
Compare availability. Compare price.

(Then you'll know why more of TI's 54/74 MSI
is second-sourced by second sourcers.)

Start your comparison with the left-
hand page.

FACT: You see that TI lays 48 sep-
arate, distinct MSI functions on the
line—your broadest choice by far.
4 data selectors/multiplexers, 13
decoders, 6 memories/latches, 8
shift registers, a parity generator,
6 counters and 10 arithmetic
elements.

No numbers game this. We're talk-
ing basies—not every variation made
possible by a choice of two tempera-
ture ranges and three package styles.

FACT: More complexity —more per-
formance—is packed into Series 54/74
MSI packages. The average com-

plexity of TI's MSI line is more than
30 gates—an order of magnitude
higher than competitive TTL/SSI
lines. So when you want all the bene-
fits of MSI, come to where not only
the choice is wider but also the overall
complexity is greater.

FACT: Availability is unequalled.
Huge in-house inventories (averaging
more than 100,000 MSI parts) are
maintained in all packages—plastic
and ceramic DIP and flat pack—and in
both temperature ranges.

FACT: Prices are low. TI has been
committed to MSI price leadership
since we introduced the first one in
1967. We've made more MSI than

anyone...and it’'s manufacturing
know-how and high yields that keep
TI costs, and prices, consistently low.
Make yours a tough comparison
on us and our competition. For facts
on our availability and prices,call your
TI salesman or authorized TI Distrib-
utor. To compare choice and complex-
ity, get the 184-page supplement to
our TTL catalog. It'll bring you up-to-
date on our 48 MSI functions. Circle
286 on the Reader Service Card or
write Texas Instruments Incorporated,
P.0O. Box 5012, M.S. 308, o
Dallas, Texas 75222. That’s
where the quiet MSI rev- ﬁl;
olution is going on.

TEXAS INSTRUMENTS

INCORPORATED



Introducing
The Electronics
Network.

Channel 1:
Sells the decision-making market.

Electronics is the worldwide electronics
marketing channel. Use it to build a market
position for your products. To create
acceptance for your advanced technology.
Or simply to sell ideas.

Electronics

Many of Electronics 81,000 subscribers Ptss it
cannot be reached through any other Chesivt et o s 61

publication. Sixty-seven per cent buy
anywhere from $10,000 to over $1,000,000
worth of products each year. And many of
them never see salesmen.

40 skilled editors located in the key market
areas and an annual editorial budget in
excess of $1,000,000 provide Electronics
readers with broadband technical
information to help them do their jobs
better.

Channel 2:
Covers the mass market.

Electronics New Product Preview is the
low-cost, mass-coverage channel to the
U.S. market (where approximately 70% of
the worldwide market is located). Use it as
cooperative direct mail to merchandise
off-the-shelf products, promote established
low profit-margin items. Or use it to
generate quick inquiries for your catalogs
and specification sheets. (Our first issue
produced over 50,000 inquiries.)

ENPP reaches 100,000 U.S. recipients
{(without duptlicating the circulation of
Electronics). It publishes more new-
product information than any other
electronics publication and presents it in
ten product sections.




Four channels

designed to work together
to make your

advertising budget

go farther.

Channel 3:
Reaches the ready-to-buy market.

Electronics Buyers’ Guide is the channel to
use for reaching customers who are
actively seeking sources of supply. EBG
goes to 85,000 engineers and purchasing
men, but is used by more than 375,000 of

Electronics

b ] them. (It's borrowed a [ot.) The “yellow
( pages” gives the buyers all the information
they need in one reference: sources,
J product and advertisements. Prime users
Euyer’s Guide tell us they prefer EBG two to one over all

other directories, catalogs and registers
because it is so complete and easy to use.

Channel 4:
Provides custom marketing services.

Electronics/Management Center can
develop a customized information
program to help you reach your markets. It
can probe market potentials, test new
product ideas, improve old products, even
design a complete marketing strategy.

(ELECTRUNESTROAT ST MENL ENIE R ! Electronics/Management Center has the
people and facilities to provide you with
custom-information in the areas of
management, marketing and engineering
consultation.

Write for the E/MC brochure, “Afull-circle
information resource.’

The Electronics Network.

A market-directed communications

service from McGraw-Hill.

Electronics. Electronics New Product Preview.
Electronics Buyers’ Guide.
Electronics/Management Center.

330 West 42nd Street, New York, N.Y. 10036.




BuLova
Crystal
Oscillators with
high stability
over extended

temperature
ranges

Now Bulova has available Tem-
perature Compensated and
High Stability Crystal Oscilla-
tors that are uniquely designed
for increased performance
capability.

TEMPERATURE
COMPENSATED
CRYSTAL
rcxaas  OSCILLATOR
Frequency Stability:
+5pp 107 over temperature
range of —55°C to +85°C.

Employs a computer-selected-and-
optimized compensation network
designed to maintain frequency
stability over wide temperature .
ranges without the need for an oven
(£0.5PPM from —55°C to +85°C).
Operating over a frequency range of
3MHz to 5MHz, it consumes only
50MW and is just four-cubic-inches.
Aging rate is 1.0pp 108 per week.

HIGH STABILITY
CRYSTAL
OSCILLATOR

Frequency Stability:
*1.0PP 10° over
temperature range of
—-55°C to +70°C

PCOXO-101

Within a plug-in package is a high
precision crystal and an oscillator
circuit with AGC to maintain low
constant crystal drive in a stable
DC proportional control oven. The
result is a crystal oscillator of
unusual high frequency stability
(£1.0PP 10 from —55°C to +70°C),
a short term stability of 1PP 1010
per second, an aging rate of 1PP 10°
per day and with a frequency out-
put of 1.0 or 5.0 MHz.

If you have a crystal oscillator
problem that needs solving, call
(212) 335-6000, see EEM section
2300, or write —

Buovs| BULOVA

f‘C p FREQUENCY

CONTROL PRODUCTS

Electronics Division of Bulova Watch Co., Inc.
61-20 Woodside Ave., Woodside, N. Y. 11377
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Meetings

Cops and robbers—and engineers

Getting the engineer, who may be
expert in a military program, to
relate to the needs of police de-
partments during the design and
product-planning phases of a law-
enforcement system, is a prime ob-
jective of the Justice Department’s
third annual Symposium on Law
Enforcement Science and Tech-
nology, to be held March 31
through April 2 at Chicago’s Con-
rad Hilton Hotel. To this end, four
workshop sessions have been added
to the symposium’s program this
year, including one on information-
systems planning and implementa-
tion in the case of criminal-justice
systems,

The workshops are included in
seven sessions, the first of which
deals with the Law Enforcement
Assistance Administration’s (LEAA)
National Institute of Law Enforce-
ment and Criminal Justice, LEAA’s
research arm. The second session
includes a discussion of communi-
cations technology, with industry
and government experts speaking
on spectrum requirements of police
in metropolitan areas, new porta-
ble-radio systems, and “A Look into
the Future Police Communica-
tions,” by Walter Key of the Na-
tional Institute.

Other sessions will treat crime-
information systems, investigative-
support technology, command and
control technology, police-opera-
tions research, and criminalistics
and support technology.

Night sight. A second-day panel
on investigative-support technology

includes a speech by R.G. Stoud-
enheimer of RCA Electronics Com-
ponents on the use of night-surveil-
lance systems, and an evaluation of
automatic  license-plate-scanning
systems by Brian Keenan and Ken-
neth Kerin of the Illinois Institute
of Technology Research Institute
(IITRI),

A command and control technol-
ogy session on April 2 schedules
Claud T. Smith of Univac for a
talk on computerized national law-
enforcement communications sys-
tems, and North American Rock-
well's Robert J. Rieder on a
systems-analysis view of police in-
formation-communications net-
works,

The last speech scheduled for
the last day, by Robert Hand of
IITRI on applications of aerospace
technology to law-enforcement
problems, should provide an in-
centive for aerospace engineers to
stay through the final session on
criminalistics and support technol-
ogy.

IITRI-which is managing the
symposium for the Justice Depart-
ment—says that, while design en-
gineers and product planners will
benefit most from the workshops,
engineers in specialty fields would
do best in the technical sessions,
where speakers will discuss every-
thing from night-surveillance sys-
tems and extensive national com-
munications networks to the system
of matching grants used by LEAA.

For further information, contact S.I. Cohn,
IITRI, 10 W. 35th St., Chicago 60616

Calendar

Symposium on Management and
Economics in the Electronics Industry,
IEE; University of Edinburgh, Scotland,
March 17-20, 1970.

International Convention, IEEE; New
York Hilton Hotel and the New York
Coliseum, March 23-26, 1970.

Meeting of the Association for the
Advancement of Medical

Instrumentation, Statler Hilton Hotel,
Boston, Mar. 23-25, 1970.

Symposium on Submillimeter Waves,
IEEE, Polytechnic Institute, Brookiyn,
New York, March 31-April 2, 1970.

Communications Satellite Systems
Conference, American Institute of

(Continued on p. 25)
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Headé

Tails: You win again.

: YOou win.

Elco rack-and-panel connectors give you a ketter head start.

The head start is the connecting end of
an Elco connector: the patented
VariconTM contact that fully meets

the requirements of MIL-E-5400. The
four mating surfaces of this unique
contact are coined to an exceptional
hardness and wipe clean with each
make. Once the contacts are joined,
the inherent springiness of the gold/
nickel-plated phosphor bronze and the
fork-like design make a superior, gas-
tight fit.

Because the ccntacts are free
floating, they align perfectly. A few
contacts or 100 or more, all fit precisely
together every time, over a long service
life. There’s no contact chatter.
Nobody else gives you a contact head
quite like the Varicon.

And nobody else gives you the
choice of tails you get with Varicon.
You can wire-wrap, crimp, clip, stake,
or solder them. Whatever terminating
technique or combination ¢f techniques
your assembly lines are set up for,
we'll furnish the appropriate tail. If
staking or crimping is ycur style, we

And a choice of tails.

.078” Taper Tab

Solder/.09€” Taper Tab

|

Wire Wrap Tail
.024” x 050" x .567”

|

Wire Wrap Tail
.024” x .050” x .760”

|

Crimp (Loose contact)

can supply the equipment too. Manual
or automatic. Purchase or lease.

Elco rack-and-panel connectors
come in standard rectangular models,
or as miniature connectors, or in
modular units. You can have them
with 2 Varicon contacts, or up to 140,
or anything in between.

In short, our line of Varicon rack-
and-panel connectors has a lot going
for it. Except price. Though it's a
precision component, the Varicon
contact is easily produced in high
speed progressive dies. There’s no
expensive machining, no waste. When
you can turr: out millions of Varicons
a week, you don'’t have to charge a
fortune for them.

There’s a lot more to be told about
Varicon connectors. [#’s all in our 28-
page rack-and-panel connector guide,
and we’ll be happy to send you a copy.
Just write, wire, call, ar TWX us.

Elco Corporation, Willow Grove,
Pa. 19090. s i

(215) 659-7000. zﬁl
TWX 510-665-5573. /

See us at NEPCON Central Bocth 215



INTRODUCING

The instrument that obsoletes systems.

Simple idea. But someone had to
think of it first. We did. We took all
the elements of a digital data acqui-
sition system and designed them as
plug-in modules. Then we put them
all in a box-—one box. Result: the
system became a single instrument.

So what? Cimron’s new 8000
Series Digital Data Acquisition Sys-
tem is the first major departure in
design concept since the advent of
analog-to-digital converters. This
new instrument optimizes the dig-
ital system. It offers the greatest

Circle 24 on reader service card

range of inputs, speed, and record-
ing capability obtainable—all at a
price no system can match. Cimron’s
measuring instruments will meet any
accuracy and resolution require-
ment.

Modules in the single small 50-1b
box include scanners, comparators,
programmers, serializers, digital
clock. No cables. No redundant com-
ponents. Eliminates noisy ground
loop problems. Tha housing contains
a time shared readout, common
power supply, and front panel con-

LEAR SIEGLER, INC.

trols. The DAS 8000 is easily ex-
pandable and computer compatible.

Cimron customer concern again
brings you a new instrument for
solving the most stringent and com-
plex measurement problems at the
lowest cost per channel. For details
on the DAS 8000, write: Cimron,
Dept. D-132, 1152 Morena, San
Diego, California 92110.

i)

CIMRON DIVISION




Meetings

(Continued from p, 22)

Aeronautics and Astronautics;
International Hotel, Los Angeles,
April 6-8, 1970.

Joint Railroad Conference, IEEE;
Sheraton Hotel, Philadelphia,
April 7-8.

Reliability Physics Symposium, IEEE;
Stardust Hotel and Country Club,
Las Vegas, Nevada, April 7-9, 1970.

Meeting and Technical Conference,
Numerical Control Society; Statler
Hilton, Boston, April 8-10, 1970.

Computer Graphics International
Symposium, |IEE; Uxbridge, Middlesex,
England, April 13-16, 1970.

International Geoscience Electronics
Symposium, |IEEE; Mariott Twin Bridges
Motor Hotel, Washington, April 14-17.
1970.

Semiconductor Packaging in the 1970's,
Polytechnic Institute of Brooklyn; Park
Sheraton Hotel, New York, April 16-17.

USNC/URSI-IEEE Spring Meeting;
Statler Hilton Hotel, Washington,
April 16-19.

American Power Conference, IEEE;
Sherman House, Chicago, April 21-23,
1970.

International Magnetics Conference
(INTERMAG), IEEE; Statler Hilton Hotel,
Washington, April 21-24, 1970,

Southwestern IEEE Conference &
Exhibition; Memorial Auditorium,
Dallas, April 22-24,

Annual Frequency Control Symposium,
U.S. Army Electronics Command;
Shelburne Hotel, Atlantic City, N.J.,
April 27-29, 1970.

National Telemetering Conference,
IEEE; Statler Hilton Hotel, Los Angeles,
April 27-30, 1970.

National Relay Conference, Oklahoma
State University and the National
Association of Relay Manufacturers;
Oklahoma State University, Stillwater,
April 28-29, 1970.

Transducer Conference, |IEEE;
National Bureau of Standards,
Washington, May 4-6, 1970.

Aerospace Power Conditioning Special-
ists Conference, |IEEE; Royal Pines Mo-
tel, NASA, Greenbelt, Md., April 20-21.
Industrial and Commercial Power Sys-
tems and Electric Space Heating & Air
Conditioning Joint Technical Confer-

(Continued on p. 27)
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[olitron RF Power

USEFUL POWER OUTPUT (APPROX) — WATTS

Clolitron

Solitron’s wide range of RF power
transistors can provide the right de-
vices for your required applications. These
transistors cover a useful frequency
range from 30 to 1.2 GHz and output
power levels of 1 to 60 Watts. All
popular package types are available.
Take your pick from Solitron’s
power frequency spectrum
and contact us today.

\ —J DESIGNATES 12.5V DEVICES

DEV, DEVICE
SRF33215

2N3733

2N4440

2N3924

23559 2N4430

SRF23211 |y

2N5108

2N542) bt
2N4429

2N4428

60 80 100 200 400 600 800 1000

FREQUENCY MHz

Dial 1-800-327-3243 for a “No Charge”
telephone call and further information

DEVICES, INC.

1177 BLUE HERON BLVD./ RIVIERA BEACH, FLA. /(305) 848-4311 /TWX: (510) 952-6676
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Onl one man

m athousand
needs the tracking speed

of this synchro-to-digital
conversion systen...

(the other 999 sleep nights knowing its there)

Continuvously tracks 10

channels of reseiver and Ratiomatric conversion

synchro data to 20,000°/ and solid-state AC switch-
sec. s ing minimize harmonic
and quadrature errors,
yield 0.1° accuracy.
N
Se3Wees
359.9

High-speed tracking
coupled with velocity con-
stant of 20,000 seconds™!
minimizes velacity erroes.

NORTH ATILLANTIC

industries, inc.

et

Control multiplexer se-
lects one of 30 channels
forreal-time viewing,For«
mating and timing logic
adaptable to digital tape
recorder or computer.

Modularhuilding-block
approach provides 60 Hz
and 400 Hx conversion at
11.8V, 26V, and 90V line-
line voltages.

*

e North Atlantic System 580
is available in a standard
panel-mounting rack. Op-
tional models offer higher
accuracy and increased
resolution or tracking
speed. Each drawer ac-
commodates up to 10
modules.

This low-cost data-
acquisition system is

$ another elegant example
of North Atlantic’s cre-
ativity in automatic test
equipment, resolver/syn-
chro instrumentation, and
computer interface
equipment.

For additional, reward-
ing details call our field-
engineering representa-
tive (see EEM), use the re-
ply card, or call or write
North Atlantic Industries,
Inc., Terminal Drive, Plain-
view,Long Island,N.Y.
11803.(516) 681-8600.




Meetings

(Continued from p. 25)

ence, IEEE; Jack Tar Hotel, San Fran-
cisco, May 4-7,

Safety in Research and Development,
National Safety Council and the
American Society of Safety Engineers;
Cambridge, Mass., May 4-5.

National Appliance Technical
Conference, IEEE; Leland Motor Hotel,
Mansfield, Ohio, May 5-6, 1970.

Spring Joint Computer Conference,
IEEE; Convention Hall, Atlantic City,
N.J., May 5-7.

Midwest Symposium on Circuit Theory,
IEEE and the University of Minnesota;
University of Minnesota, Minneapolis,
May 7-8.

Short courses

Computer-Aided Automation—The
Evolution of, Department of
Engineering, University Extension;
University of Wisconsin, May 5-6. $70
fee.

Eighth Annual Seminar on Solid State,
Department of Engineering, University
Extension; University of Wisconsin,
May 12-13. $70 fee.

Research and Development,
Department of Engineering, University
Extension; University of Wisconsin,
May 14-15. $70 fee.

Call for papers

Symposium on switching and

Automata Theory, IEEE; Santa Monica
Calif., Oct. 28-30. May 15 is deadline
for submission of abstracts to Professor
Peter Weiner, Department of

Computer Science, Dunham Laboratory,
Yale University, New Haven, Conn.
06520.

Conference on Engineering in Medicine
and Biology, Alliance for Engineering
in Medicine and Biology; Nov. 15-19.
June 1 is deadline for submission of
abstracts to William T. Maloney,
Conference Coordinator, 1970 ACEMB,
6 Beacon St., Suite 620, Boston,

Mass. 02108.

International Symposium on Circuit
Theory, |IEEE; Sheraton-Biltmore Hotel,
Atlanta, Georgia, Dec. 14-16. June 1 is
deadline for submission of abstracts to
I.T. Frisch, Network Analysis Corp.,
Beechwood, Old Tappan Road, Glen
Cove, N.Y. 11542
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S

GENERATION

DISC PACKAGED
REGENERATIVE GATE
SCR’'s

Operation to 20 KHz with low switching losses
® di/dt capability to 800 A/usec. @ low power
gate drive @ dv/dt capability to 500 V/usec.
@ 175 and 370 amperes RMS # turn-off time

capability to 10 usec. # also available
in stud type package to 470 amperes RMS.

For additional information and application assistance,
write or call National Electronics, Inc.,

a varian subsidiary, Geneva, Ill. 60134,

phone (312) 232-4300.

NATIONAL ELECTRONIGS, INC.

avarian subsidiary

1969 COMPETITION WINNER

Cited by Industrial Research Inc.

as one of the 100 most

significant technical products of the year.

A NATIONAL® exclusive,
Patent #£3,486,088

)
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-assures T°L deliveries
-offers as many T*L functions
-isasource for more T’Ltypes

nobody but Motorola.

“Building Block
of Digital Circuitry

MOTOROLA Integrated Circuits
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Exclusive:
Fast relief from

circuit-corroding
aceticacid
headaches ¥//

Dow Corning® silicone sealants and
protective ccatings are the only
ones that do not release acetic acid
or other corrosive by-products dur-
ing cure. They were specifically
developed to protect delicate circuit
boards and other electronic compo-
nents from corrosion, dust, dirt,
abrasive particles, solvents and
chemicals. They are strong, have
excellent bond strength, electrical
strength; are easy to apply, and cure
quickly. There's no ‘“vinegar” smell,
either. Dow Corning 3140 (clear) and
3141 (opaque) RTV coatings are
ready-to-use silicone rubbers that
cure at room temperature. They are
ideal for conformal coatings on
printed circuit assemblies or for
encapsulating small circuits or con-
nectors. Dow Corning 3144 (clear)
and 3145 (opaque) RTV adhesive/
sealants are high-strength, non-
corrosive, nonflowing silicone rub-
bers used to bond components and
seal housings and connectors.

Stop component corrosion with
these Dow Corning coatings and
sealants. For more information, write
Dow Corning Corporation, Dept.

D -9342, Midland, Michigan 48640,

Electrical | Electronic
materials from

DOW CORNING

DOW CORNING
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Mallory
designed this

DURACELL
for Bell &Howell

We met their battery needs.What can we do for you?

When Bell & Howell nzeded a “smalter but better” power source As a compleiely reliable and versatile battery, it very likely
to operate their famous home movie cameras, they naturally could be adaptable te your special needs.
tumed to Mallory, makers of DURACELL, In fact, we have many hatteries that might be adaptable for you.
the amazing long distance power celi that far outlasts ordinary batteries. Either among our 1000-plus existing types of alkaline and mercury
The result is our exclusive rew HRA-2401, an improved High Rate power cells. Or among our new, rechargeable alkaline
Alkafine battery designed to withstand high drains for longer series in D, G and AA, designed for selected applications.
pericds and to perform better at temperature extremes. The If we don’t have a battery for you, well design one. As we did for
HRA-2401 is ideal also for pawering the electric film drive on Bell & Howell.
Bell & Howell’s instant loading still cameras, another high drain use. For more mformation, write Technical Sales Department,
Shownr here is a typical perfermance curve of the HRA type. Mallory Battery Company, a division of P. R. Mallory & Co. Inc., South
. [VOLTAGE DISCHARGE CURVES voussoc v e | mesirance v o | Broadway, Tarrytown, New York 18591. Telephon2: 914-591-7000.
Y | 1T | o wavecses (In Zanada: Mallory Battery Cempany of Canada Limited,

] 8 Sheridan Park, Ontario.)
it's geed basiness ta de business with Mallory

MALLORY

VOLTAGE

L

HCJIRS OF SZRVICE AT 70°F

sssvans o 0

®Registered t-ademak of . k. Mallay & Co tac¢



MOS needs may
exceed supply...

...as Tl goes ahead
on all processes...

. .. and gives okay
to silicon gate

Electronics Newsletter

March 16, 1970

There’s a growing feeling that industry won’t be able to meet the demand
this year for MOS circuits. MOS sales in 1969, including custom work,
ran between $30 million and $35 million; in 1970, the demand will be “in
excess of $100 million,” predicts Charles Phipps, Texas Instruments’ logic
and memory functions manager.

But despite the multitude of new companies entering the field and
mujor commitments from industry leaders like TI, Phipps doubts that
industry can satisfy the demand. He estimates 1970 shipments will be
“more like in the $70 million to $80 million range.”

How well the industry does in shipping MOS this vear will have an
impact on sales in future years. “If we can’t meet the demand, it will
have negative impact on 1971-1972 sales,” Phipps savs. “But if we can
come close to the 1970 demand, in three or four years MOS sales will be
“well in excess of $200 million,” he predicts.

Optimistic forecast for the MOS market aren’t new, but now there’s
one new ingredient: the big three, Fairchild, Motorola, and TI. Many
observers have long felt that the MOS market wouldn’t really start mov-
ing until the big three really commit themselves. And now it’s happening.
National Semiconductor, which is the largest MOS supplier now, figures
the big three, which are not among the front-ranning suppliers presently,
will have major positions in MOS in two years.

Though Texas Instruments made its MOS decision back in 1967, the firm
has been in the marketplace in force only over the past two months or so.
Now that TI has made its major investment in capital equipment and is
set up in Houston, it has firmed up an ambitious set of 1970 plans.

TI’s invasion of the MOS market is not only a major commitment, but
a broad, across-the-board onslaught. The firm now is scaling up three
MOS processes for manufacturing: the standard process, 111-orientation
crystal and thick oxide; 100-crystal orientation; and 111-orientation with
silicon-nitride passivation for low-threshold voltage devices.

With low-threshold devices expected to take the dominant position
in MOS, TI feels one approach will dominate. But it is too soon to deter-
mine which one at this point—nitride passivation, crystal orientation,
silicon gate, or another.

TI has changed its mind about silicon-gate MOS, and is now going full
speed ahead. It expects to come out with its initial silicon-gate MOS
circuit by the end of 1970.

When the first silicon-gate devices started appearing in mid-1969, TI
would say only that it was monitoring the development and studying
other techniques that appeared even more promising. This self-aligning
gate technology, pioneered by Fairchild Semiconductor and Intel (both
have products on the market now), not only offers lower threshold volt-
age, but reduces gate capacitance to a point where the speed of the MOS
circuit can be doubled.

Another MOS technology that TI has decided to enter, again follow-
ing the lead of other companies—RCA in this case—is complementary
MOS. It’s likely that the Texas firm will have its first C/MOS device in
production by the end of the year.
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Beam-leaded TTL
due from Motorola

Signetics makes LIC
that needs no tuning

Sperry realigns
MIC thrust

Addenda

Electronics Newsletter

Many potential users of beam-leaded semiconductor devices have been
unable to get them. Now it finally looks as though they’ll be able to
buy the devices from somebody besides Raytheon Semiconductor in the
next quarter: Motorola will have series 5400 transistor-transistor-logic
(MC 5400), available in both packaged and chip form, in quantity pro-
duction then—several months later than promised. The TTL family could
be followed by other logic types and possibly some linear circuits.

Signetics is ready to market a linear integrated circuit that requires no
tuned circuit. One company spokesman believes the new circuit will
become a universal building block—like the 709 op amp. The new mono-
lithic device uses a phase-locked loop [Electronics, April 28, 1969, p. 94].
It's called a phase-locked signal conditioner and demodulator and has
applications in communications and data equipment.

The circuit can perform frequency-shift keying, f-m demodulation,
signal locking, reconstituting and conditioning, a-m synchronous detec-
tion, frequency multiplication and division, and signal searching and
tracking. It operates throughout the frequency range from 1 hertz to 30
megahertz,

Sperry Rand’s Microwave Electronics division, which never really got
rolling in microwave IC sales, now is working mainly on flight-line radar
test equipment. Sperry intends to use its existing MIC facility and the
almost completed semiconductor plant at Clearwater, Fla., originally
slated to provide active devices for MIC component sales, for test sys-
tems.

The Clearwater plant will be used as a lab and for light production.
Says a spokesman, “We'll make varactors, Schottky-barrier mixer diodes,
avalanche and Gunn diodes—everything we’ll need, except the transis-
tors. All the products will find a place; R&D, for the sake of R&D alone,
has no place at Sperry Microwave.”

GE has introduced a data-communications processing system, Datanet-
500, that’s faster and has more capacity than the five-year-old Datanet-30.
The 500’s storage cycle time is 1.2 usec; the 30’s is 7 psec. The new sys-
tem offers three accumulators to one for the older unit; storage capacity
and transfer rate are quadrupled, and there are twice as many input/
output channels. . . . The FAA has decided to stick with Raytheon’s
planned-view-display equipment for the National Airspace System’s
enroute stage. Earlier, the agency had said it would switch to Sanders
[Electronics, March 2, p. 78]. Raytheon will launch a parallel effort
on a new design, to be delivered by December. Delivery of the first
acceptable Raytheon display is two years late, and development cost
has risen to $62.9 million from $44.8 million. . . . Despite the reports
concerning General Instrument’s pioneering semiconductor memory work
to supply National Cash Register with 256-bit MOS random-access mem-
ories for upcoming versions of NCR’s Century computer, GI says it still
has an “open order” from NCR and that it shipped more of the MOS
memories in February than ever before, but it wouldn't specify quanti-
ties. GI started having delivery problems last year [Electronics, Nov. 24,
1969, p. 33], and Signetics is said to be shipping modest quantities as a
second source.

Electronics | March 16, 1970



National Semiconductor Corp., 2900 Semiconductor Drive, Santa Clara, California 95051

MOS BRIEF 10 TRIG FUNCTION GENERATORS Write:

—_ B et

TRIG FUNCTION GENERATORS

Accuracy is the major design variable of trigono-
metric lookup tables built with MQOS read-only
memories. Only a few ROMs are needed for most
practical applications, but accuracy can be made
to increase very rapidly with memory capacity if
interpolation techniques are used.

For instance, without interpolation a single
1024-bit ROM can store 128 angular increments
and generate an 8-bit output that will be better
than 99.9% of the handbook value (Table 1).

BINARY | DECIMAL

ADDRESS | DEGREES | OUTPUT SINE
0 0 .000000C0 0.000

1 07 00000011 0.012

2 14 .00000110 0.023

3 281 .00001001 0.035
127 89.3 BARRRRAA] 0.996

S |

TABLE 1. MM422BM/MM522BM Sine Function Generator

tf one simply cascaded ROMs to improve input
resolution and cutout accuracy for a high-accuracy
trig solution (X=sin @) as in Figure 1, large num-
bers of ROMs might be needed. This 24-ROM
system stores 2043 12-bit values of sin x {or other
trig functions), giving angular resolution of 1 part
in 2'! (0.05%) and output accuracy of 1 part in
2'? (0.024%). The system in Figure 2 has the
same resolution and is accurate to the limit of its
12 output bits (C.024%), which makes it just as
good. But it only requires four 1024-bit ROMs and
three 4-bit TTL full adders, so it only costs about
one-fifth as much as the more obvious solution of
Figure 1.

Instead of producing x = sin 0, the Figure 2 system
divides the angle into two parts and implements
the equation

x =sin @ =sin (M + L)

=sin Mcos L +cosMsin L

It can be programmed for any angular range.
Assume the range is O to 90 degrees and let M be
the 8 most significant bits of 0 and L be the 3 least
significant bits of 0 (0 being the 11-bit input
angular increments, equal to 90°/2048, or
0.044 deg.) as in Table 2.

With an 8-bit address, the three 256x4 ROMs will
give the 12-bit value of sin M at increments of
M =90°/2%, or 0.352 deg. The cos L can only vary
between 1 and 0.99998. So we assume cos L=1
and store values of sin M at 0.352 deg. resolution

©1970 NATIONAL SEMICONDUCTOR CORP.
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FIGURE 1. Conventional 2048-Increment Sine Tahle Uses
24 RON's

in the top three ROMs, reducing the equation to
sin @ = sin M + cos M sin L

Values of the secord term are stored in the fourth
ROM. The maximum value of the second term in
the above equation can only be cosMsin L
= 0.00539 where cos Myax =1, sin Lmax
= 0.00539. This is the maximum value to be added
to sin M above. Cnly the five least significant bits




of a 12-bit output are needed to form the maxi-
mum output, so an MM522 is used in its 128x8
configuration .
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FIGURE 2. Four-ROM Lookup Table Generates 2048
Values of Sin x by Interpolation Technique.

Let the 4 most significant bits of M be called M,
and the angle at these increments be X,,, = 90°/2°
=5.63 deg. Sin L (the 3 least significant bits of 0)
has the same maximum as before and cos M, has a
maximum of cos 5.63 deg. =0.99517, and con-
tinuing as follows:

cos (11.26) = 0.98076
cos (16.89) = 0.95686

cos (84.37) = 0.09810

through the 16 increments of M, . Now
sin 0 = sin M + cos M, sin L

and the appropriate cos M sin L values are stored
in the fourth ROM. in effect, we have divided the
0° to 90° sine curve into 16 slope sectors with M,
each sector into 16 subsections with M, and each
subsection into ‘8 interpolation segments with L.

Since we are using an approximation, accuracy is
not quite as good as the Figure 1 system. The
additional error term is cos L, assumed 1 but
actually is a variable between 1 and 0.99998. At
every eighth increment, L is zero, making cos M

M
ADDRESS My L
0 0
1 11L =0.044"
2 t o
3 11
4 100
5 101
6 110
7 1 1
8 1(0 0 0{M=0.352
9 00
A S S S
(T T o[0 5 0]
32 1 00/000
64 1 000(00O0
128 1/0 0 6 0/0 0 O|M, =563
256 10/0000/00¢0C
512 100j000O0C(0OD0O
1024 1000/0000/000
20481 LU T B 0 A B BN I R I |

TABLE 2. Programming of 2048-tncrement Sine Table

sin L=0, and sin x=sin M to 12-bit accuracy. Then
the error rises to a limit of near 0.002% at every
eighth increment where L is 0.352-—-0.044. This
error can be halved by adjusting the fourth ROM's
output so that

sin § =sin M + cos (M—2.81 ) sin L

If five ROMs are used—four MM521’s and all eight
outputs of the MM522—15-bit accuracy can be
achieved, and thus improving the accuracy by a
factor of eight. The resolution could aiso be
smaller, of course, if the angular range were
smaller as in an application involving a sensor with
a limited field of view. Variations of the system
could be used to space the increments irregularly
to compensate for sensor nonlinearities, to im-
prove accuracy in specific angular ranges.

This example has a binary fraction output, like the
sine function generator in Table 1. For instance,
the 8-bit output at the 64th increment repre-
senting sin x =sin45° is 10110101, This equals
1X27'+0X 272 +1X 277 +1X27*+0X 27°
+1X2° +0X 277 +1X 278, which reduces to
181/256 or 0.7070. Handbooks give the four-place
sine of 45° as 0.7071, so at this increment the
output is accurate to approximately 0.01%. This
table, the MM422BM/MM522BM, is used in fast
Fourier transform, radar, and other signal-pro-
cessing applications.

Other standard tables that are available off the
shelf include an arctan generator, several code
generators (EBCDIC to ASCII, BCD to Selectric,
and Selectric to BCD) and ASCIl-addressed char-
acter generators for electronic, electrical and elec-
tromechanical display and printout systems. All
interface with TTL logic and operate off 12-volt
power supplies. Write for data sheets, or use one of
our programming tables to jot down any special
input-output logic functions you need.

National Semiconductor Corporation
2900 Semiconductor Drive, Santa Clara, California 95051

(408) 732-5000/ TWX (910) 339-9240
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TEST MSI/LS! ARRAYS with.....

Rapid
Protracted
Volubility
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Who ever heard of rapid protracted volubility (RPV)? We Check the abbreviated specs below. Call (or write) Jack
suspect that up till now, no-one has—and no-one but Straub for further details.

NAES has it. But who needs it? If you manufacture or use

MSI/LSI arrays, you need it—if not immediately, surely

soon. ABBREVYIATED SPECIFICATIONS
RPV aptly describes our new TC 4800 LS| test system Number of Outputs (Words) — 48
which has rapid (1.5 MHz) protracted (4096 bits) volu- Depth of Pattern (Bits) — 4096

bility (48 words). That's plenty of speed, length and
depth to exercise large read-only memories and the most
complex of logic functions. By comparison, the others are
easy.

(But adjustable from 10 to 4096 in single bit
increments)

Bit repetition rate — DC to 1.5 MHz

Software or Hardware programmable by cards, teletype or
TC 4800's heart is a core memory (196,608 bits) which paper tape
repeats the program with unfailing accuracy. TC 4800's
other functional units have been reliability-proven by over
two years use at America’s largest manufacturers and users
of arrays in our TC 4100 and TC 9200 systems. TTL output levels

Software or Hardware correctable

""Lead Phase Select” with adjustable ratio

Meet us at the IEEE Show —location 2G43, 2G45.

North American Electronic Systems
For complete information. write or phone: Sicklerville, N.J. 08081 Tel. 609-629-4141 An EDP Technology Company
A Division of Educatianal Computer Corporation

-~ Circle 36 on reader service card Circle 37 on reader service card




:!.itton specializes
insurface waves.

We are delivering sur

38

=
e

Litton is out of the research phase
and is delivering devices. We're ready
to accept large quantity orders, now.

Our delay lines, as represented by
the two configurations shown here,
are typically V4-
inch in cubage.
They feature
insertion loss as
low as 8db, 120
nanosecond to
10 microsecond
delay and up to 50C milliwart CW
power handling capability. Delay
lines arc available 1n the frequency
range of 60-1100 MHz. Present
instantancous bandw'dth is typically
20 per cent at the higher end of the
range. Our devices can be tailored to
your individual requirements, and

Circle 38 on reader service card
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face wave dely

engincering service is available to
match Litton delay lines to your system.
If your applications are in areas
such as fuzes, transponders, or high
accuracy DME; or if your problem can
be solved using analog techniques
such as high resolution fre-
quency discrimination or
time domain cor-
relation, now
you can look to
the leader, Litton,
to deliver. Contact
Electron Tube Divi-
sion, 960 Industrial
Road., San Carlos, California 94070.
(415) 591-8411.

LITTON INDUSTRIES
ELECTRON TUBE DIVISION
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lines.
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That's right. Go ahead and t2st drive it. .. mountad, for ex-
ample, in an automobile. Or a tractor. Gr cn a giece of heavy
machinery. Or even in a leasure boat. Thisis the oscillograph
that’s built so rugged ard sc light-tight (with integral take-
up), it goes where other recorders f2ar o tread. And that
consumes only 15D watts. .. from a standard venicle elec-
triclal system or from separate batteries .. for complete port-
ability.

What's mare, when you choose our new 22)6 Visicorder,
you don’t sacrifice perfarmaice “or po-tzbility. In fact, this
oscillograph does everything youd expect a Honeywell Visi-
corder to do, reconding up to 172 chamne s of data simulta-
neously, plus two event channels, at frequencies ranging from
0 to 13kHz.

Because this Visicorder uses a mercury lamp with true
ultraviolet recording, it a so gives you somre otler interesting
bonuses, like high writing speeds (over 40,000in/sec.). Plus

Test drive the new Honeywell 2206 Visicorder

more stable records. Plus better trace censity. And evan offers
you, &3 an op: cn, an amplifie- packace that groups all signal
condidoning inza a single un ¢ and that fastens right to the
Visicc-der itse

To arrang= a test drive of cur new. -loneywell 2206 Visi-
corde- or to jLst get more information_ call your nearest re-
giona sales manzger (listed b2low), or write: Honeywell Test
Instruments Division, P.O. Box 5227, Denver, Colo. 83217.

Regional sales otfioes: Albuquerque, P™ (505) 34£-1656, Dave Dimick; Caicago,
IL (312p674-9370. =rark Doherty; Long kand City, N (212) 392-4300, John Faull;
Los Angeles, CA (213 524-3500, Durke .chnson; M:Lean, VA (703) 893-46€0, Milt
Womachk.

Honeywell
Hoeywell engireers sell solutions

See us at |EEE, baoths 2G40 through 2G50




One of a series of quick guides for design engineers.

A quick guide to magnetic drives:
torque transmitters that work
when other methods wont.

Magnetic drives offer you some rela-
tively inexpensive solutions to diffi-
cult torque transmission problems.
For instance, a magnetic drive can
transmit torque through a non-mag-
netic barrier without using any
mechanical connection. And be-
cause the system completely elimi-
nates seals, it eliminates problems of
leakage, maintenance and contami-
nation.

3 basic types of
magnetic drives.
1) Synchronous drives are equivalent
to a shaft connection. Two basic

arrangements are axial and radial.
Axial drives consist of<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>