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10 Hz to 50 kHz
with one dial turn

With our new Type 1313-A Oscillator,  the others, the 1313-A has a SYNC
you can manually sweep through its jack for external synchronization, is
entire frequency range with one turn  completely self-contained, and is

of the main dial. There are no range- small and lightweight (8 by 6 by 8 in,
switching transients or ambiguous 7 Ib). Even the price is a feature —
dial multipliers to contend with; it's only $325%!

frequency changes can be made For complete information, write
quickly and conveniently. The all- General Radio Company, W. Concord,
solid-state 1313-A provides both sine-  Massachusetts 01781; telephone (617)
and square-wave outputs, has a 369-4400; TWX 710 347-1051.
calibrated 60-dB step attenuator with
a zero-volts-behind-600 © output
position, and a 20-dB continuously

adjustable attenuator. Distortion is GENERAL RAD'O

only 0.5% from 100 Hz to 10 kHz.

The 1313-A is the fourth in our new
line of ‘'sync-able" oscillators. Like

*Price applies in USA only.
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Inkless recording isn’t
a“record-breaking” technique.

It’s designed not to be.

The exclusive new inkless writing option
for the Hewlett-Packard 10" 7100 series or
the 5" 680 series strip-chart recorders won’t
“break” your records by tearing, smearing
or running out of ink when you’re not
around to notice it.

Instead, it takes the uncertainty out of strip-
chart use by offering reliable, long-term
recording—without interruption or con-
stant attention—with economical and
maintenance-free operation. This new low-
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voltage electric writing method gives you
sharp and clear printing on unique electro-
sensitive paper—and with instant start-up.

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

HEWLETT ﬂ PACKARD

GRAPHIC RECORDERS 102
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The hp Models 3439A and 3440A Digital Voltmeters are com-
pact, accurate, rapid, multiple function instruments—built rug-
ged, reliable and versatile! With the appropriate plug-in, you
get automatic ranging, remote or manual operation with an
accuracy of 0.05% of reading on a four-digit readout; 50 Hz to
50 kHz bandwidth with 10 uV; 10 nA sensitivity!

Rugged !'—Models 3439A and 3440A are built with solid-state
circuitry and reed relays to provide a rugged instrument. Use
of solid-state components also gives a lighter weight for easy
portability. These units are test operated at temperatures from
0°C to 50°C with relative humidities of O to 95%, vibration
tested at 10 to 55 Hz at 0.010" peak-to-peak excursion, and
drop-tested four times from four inches. Construction and test-
ing assure you of a rugged instrument—ideal for bench or sys-
tems applications.

Reliable !'—With either the 3439A or 3440A, you get an in-
ternal calibration source with a TC better than 0.002%/°C and
a stability typically better than +0.005% over a three month
period. You can verify accuracy of these models simply by
pressing a front panel button. You get digital readout on large
rectangular display tubes which hold the previous reading un-
til the input voltage is changed. Long-term reliability is assured
with solid state components—but, if something should happen,
the easy-to-service plug-in circuit cards mounted in the mod-
ular enclosure can be quickly replaced to minimize down-time,

Versatile '—You get a dc accuracy of better than =0.05% of
reading =1 digit. Specified accuracy is retained to 5% beyond
full scale. The ac filter has a rejection of 30 dB at 60 Hz. Re-
sponse time to a step change is 450 msec to read 99.95%
of final value. The 10 M{? impedance presents a constant load
on ali voltage ranges.

Add the capability of six plug-ins to these features and you
have a truly versatile instrument! But—that's not all! You can
make true RMS measurements using the dc output of the hp
Model 3400A RMS Voltmeter and either the 3439A or 3440A.
The 3440A has a BCD recorder output to operate with the hp
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Rugged, Reliable and Versatile!
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Model 562A Digital Recorder to produce a printed, six-column
readout.

Plug-in* 3441A(3442A|3443A 3444A[§445A 3446A
AC volts

10V to 1000V WA Pk ] *k ; X X
DC volts

10V to 1000V X X X X J X X
DC voits 100mV I

to 1000V X X |
DC amps“ ] X i
Ohms X
Manual ranging X X X X X X
-/Eto-ranging - X X |
Remote ranging X X X X
Remote function B { X
Ftoating input X X X X Tl X X

*3439A and 3440A require a plug-in to operate

**Average response measurenents: 100 uV to 300 volts. 50 Hz to 500 kHz-hp-457A or 1 mV
to 300 volts. 10 kHz to 10 MHz with -hp- 400€/EL. True RMS measurements: 1 mV to 300
voits. 10 Hz to 10 MH2z use -hp- 3400A.

Get the full story on the rugged, reliable, versatile hp Model
3439A or 3440A Digital Voltmeter from your nearest hp field
engineer. Or, write to Hewlett-Packard, Palo Alto, California,
94304. Europe: 54 Route des Acacias, Geneva. Price: hp model
3439A, $950.00; hp Model 3440A, $1160.00, plus plug-ins

($40.00 to $575.00).
097/9
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Technical articles

I. Design

Topology: a shortcut to

understanding systems

Systems analysis is speeded up by a trio of
graphical techniques

S.P. Chan, University of Santa Clara

Designer’s casebook

= Five valuable circuits from changes
in feedback

® Simple feedback network shapes trailing
edges

8 MOS phase-shifter controller cuts motor
hunting

@ Operational amplifier gain varied by FET
chopper

Microstrip plus equations adds

up to fast designs

Accurate formulas eliminate cut and try

in designing hybrid IC's for microwave
Alfred Schwarzmann, Radio Corp. of America

Data at twice the speed eases

h-f traffic jam

A new modulator-demodulator permits
more traffic and cuts error rate by 1,000
Gene C. Porter, Martin B. Gray and

Charles E. Perkett, General Dynamics Corp.

I1. Application

H-shaped resonators signal

upturn in tone telemetering (cover)

A single telephone line can handle 1,000
channels using a new generator and filter
Hugh Baker and John R. Cressey,

HB Engineering Corp.
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Readers Comment

Healthy situation

To the Editor:

The article, “Ton implantation
gets a shot in the arm,” [Aug. 7,
p. 162] obviously requires our com-
ment. In particular the reporting
of a source’s comment on our prog-
ress reports goes, we helieve. be-
yond the reasonable bounds of ed-
itorial license and of good taste.

The implantation program, ini-
tially company-funded six years
ago at Ton Physics, early gained
supplemental support from the Air
Force and later from Nasa. The Air
Force particularly is to be com-
mended in recognizing with us the
potential of the method. Progress
in an expanding research, develop-
ment and, now, production pro-
gram has been continuous. Indica-
tive of this is the arvangement made
in April this vear with the Corning
Glass Works for additional devel-
opment programs and licensing,
Sustenance for continued health
has been our way of life; not sick-
ness-connoting shots in the arm.

Inaccuracies in the article in-
chide “Ton Phvsics . . . plans to skip
discrete devices and start work im-
mediately on 1¢’s.” Even though
the previons Electronics article
[Mav 15, p. 42] reported “Ton Phys-
ics plans to continue work on high-
frequency  transistors  because it
feels that implantation offers ad-
vantages in junction resolution and
depth.”

Further. we do not claim to pro-
duee more radiation resistant solar
cells. A reading of onr progress re-
ports would establish this.

A. John Gale
President
Ton Physics Corp.
Burlington, Mass.

No complications

To the Editor:

The item in Electronics Newslet-
ter, [Julv 24, p. 25] “Even chance
scen for h-f transistor parameter
shift.” appears like an overly dram-
atized description of the status of
transistor characterization.

The situation is very simple:

1. It is easier to measure tran-
sistors in the microwave frequency

Electronics | October 2, 1967



' DON'T BE DOGGED

SPRAGUE SSL

(Super-Speed Lagic)

IS THE BEST DOGGONE TTL

* Trademark

/

SPRAGUE SSL.  /

~ BY CIRCUIT SPEED TO THE RESCUE!

PROPAGATION DELAY ..........cocovvnininnn, 5 nsecsk
POWER DISSIPATION ............................. 25 mwok
NOISE IMMUNITY ................................. 10 v
FANOUT ... n
FLIP-FLOP TOGGLE FREQUENCY ................... 60 MHz

* As faithful as our four-footed friend, these values are typical, NOT exceptions.

For additional information on
Sprague SSL Super-Speed Logic,
write to:

Semiconductor Division

Sprague Electric Company

115 Northeast Cutoff
Worcester, Mass. 01606

SPRAGUE’

485.9148

SPRAGUE WORCESTER. .. the world’s finest microcircuit facility
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THE MARK OF RELIABILITY

*Sprague’ and '@’ are registered trademarks of the Sprague Electric Co.
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Knock off 35%

of shielding

material costs

with Hipernom'

..and stay competitive
into the 1970's.

Of course you want to pay less for
magnetic shielding against DC to
10,000 Hz. fields. Solution: Get
Westinghouse Hipernom alloy.

Of all commonly used shielding alloys,

Hipernom has the highest permeability.

It lets you use thinner, lighter shields,
allows easier, lower-cost fabrication.
And you use less material per shield.

Circle 6 on reader service card

The 35% material cost saving per shield
cited above is typical. Hipernom also
brings you an important extra...

the largest group of metallurgists
specializing in magnetics. They'll put
Westinghouse’s 50 years of research
leadership in magnetics at your service
Want specific details? Call Bob Carroll
at412-459-9400.

Hipernom meets the requirements of Federal Standard No. 222,

Free 36-page book on magnetic shielding
Any engineer who reads this book
becomes one of America’s foremost
authorities on magnetic shielding. Itis
just that complete, practical and unique.
For your free copy, write for ‘‘Shielding
Book."' Address Westinghouse Metals
Division, Box 868, Pittsburgh,
Pennsylvania 15230.

You can be sure if it's Westinghouse

J-05013




range with s-measuring sets than
with y- or h-measuring sets, and
if the transistors are to be used
in 50-ohm circuits, circuit design
is generally easier.

2. Y and h parameter charac-
terization is often more useful in
transistor development for the inan-
ufacturer, or for the circuit devel-
oper, to the extent that the s-
parameters are measured and are
then transformed to the y’s with a
computer.

3. Y-parameters can just as well
be entered on a Smith chart as s-
parameters. In fact, the Smith
chart is most popularly employed
in terms of immittance parameters,
v and z

4. There is no “simmering”; the
situation is as follows: because
easicr-to-use s-parameter measur-
ing equipment is now more readily
available, and some manufacturers
are converting to this equipment.
work is in progress to prepare an
s-characterization document, sim-
ilar to the current v-character-
ization document now nearing
completion. Involved in this prep-
aration will be the evaluation of
the existing equipment.

John Zorzy
Microwave group leader
General Radio Co.
Bolton, Mass.

It works in Denmark

To the Editor:

In the article about automatic
phototypesetters [May 29. p. 137],
it was surprising for us to see that
none of the third-generation devices
has yet been proven in full-fledged
printing operations.

Our company. the Telephone
Company of Copenhagen, received

| il B e p—

} SUBSCRIPTION SERVICE +———

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

i
} An‘ACH if you are moving, please let us know ,

the first Videocomp (here in Eur-
ope sold under the name Digiset)
from Dr. Ing. Rudolf Hell about
six months ago. The tvpesetting of
the directory for Copenhagen has
been accomplished on the Video-
comp.

This book contains about 1,200
pages with about a half-million en-
tries, and has been printed in 700,-
000 copies. The films have been
made here in the Telephone-House
in Copenhagen and delivered to our
printer in Aarhus.

We are preparing the publication
of other Digiset directories and the
production of up-to-date catalogs
for our information service.

Olaf Nielsen
Kjobenhavns Telefon Aktieselskab
Copenhagen

No connection

To the Editor:

In the article “Regenerative plan
turns up in combiner,” [July 10. p.
164], describing Raytheon’s ppc-4
predetection combiner, it can be
inferred from the first two para-
graphs, particularly  from the
phrase, “building on this work,”
that our regenerative technique
was derived from information in a
technical paper presented at the
IEEE [nternational Communications
Conference in 1966. To the best of
our knowledge the ieeE presenta-
tion cited in vour article dealt with
different technical subject matter
and did not describe our regencra-
tive technique. There is no rela-
tionship between our work and the
technique described in the ig:e
presentation.

John E. Severance
Ravtheon Co.
Lexington, Mass.

J

CHANGE OF ADDRESS

five weeks before changing your address.

| Mail to: Fuifiliment Manager Lﬁgﬁ% Place magazine address label here, print I
Electronics ’ your new address below,

I P.0. Box 430 | |
| Hightstown, N.J. 08520 boo S e =___W |
' To subscribe mail this form with your payment
l and check [] new subscription [J renew my ! name I
| present subscription I
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MEASURE

transient response

output impedance

loop stability

proper regulation

microvolt ripple

short and
long term drift

of your power supply

WITH ONE (1)
INSTRUMENT

Now you can perform a complete check
on all important parameters of your
power supply . in a fraction of the
time you used to take . . . with one small
instrument instead of a bank of equip-
ment.

PM’s new Model 1004 Power Supply Test
Set contains an electronic load capable
of pulse loading a supply up to 20A and
70V. Operates in pulse or DC mode. Con-
tains a regulation monitor for precise
drift and regulation measurements. The
meter is calibrated directly in % regu-
lation. 10%, 1%, .1%, and .01% full
scale. Accuracy is 3PPM/min. and 10-
PPM/8 hrs.

PM 1004 — $1100.00

PM 1003 (without regutation monitor)$750.00

LemMY pACIFIC
MEASUREMENTS
INCORPORATED

940 INDUSTRIAL AVENUE
PALO ALTO, CALIFORNIA
(415) 328-0300
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How can | stop
sample-&-hold droop?

Simple.
':Iiagtg?g;:g 9 ANALUK 9 dait-:v:lrsu%?sgur

Forget about droop with ANALOK because it doesn’t. What it does do is give you
a simpler, less expensive system with greater flexibility.

Here’s how. ANALOK is a multichannel unity gain track-and-hold amplifier

with zero dccay. It can retain stored values in an analog state indefinitely. This
unique memory capability gives you greater flexibility because there's no time re-

striction between acquisition and use of sampled values. Check these applications:

8

® Use ANALOK as a high speed data buffer. Sample multiple functions simul-
taneously, or transient phenomena in a programmed sequence. Transfer the
data to your low speed data processor as slowly or rapidly as you wish. No
matter how much time you take, the stored values won't droop.

e Decommutation with one DAC and a multichannel ANALOK eliminates the
need for periodic updating nccessary when using conventional samplc-and-
hold channels. The result of using ANALOK is optimum use of your com-
puter since it need only address each ANALOK channel when it has new
information.

® Provide the information storage capability in your analog system with
ANALOK. You may not have to go hybrid.

Get complete specifications. Write to
ANALOK Sales, Dept. 215, Analog-
Digital Systems Division, Control Data
Corporation, 4455 Eastgate Mall, La
0 .L Jolla, California 92037. Or phone

-

L
J
\]

714/453-2500.

CONTROL DATA
[ conrorarion]

CORPORATION

4455 Eastgate Mall, La Jolla, Calif,
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People

One of rcy'’s most  sensitive
jobs, general manager of the De-
feuse Electronics Products division,
opened snd-
denly last month
amid rumors
of  production
problems on a
supersccret proj-
cct, called R-13.
Named to the
job was lrving
K. Kessler, who Irving K. Kessler
also received the title of division
vice president. [For more on
the project, see page 39.] The
48-year-old Kessler replaces Arnold
K. Weber, corporale vice president,
who's been with rea since 1918 and
scrved as gencral manager of the
division since last \larch.

Contract loss. Kessler’s appoint-
ment came only weeks after it was
learned that the Radio Corp. of
America division had lost the Na-
tional Security Agency contract be-
cause of production problems on
R-13, which involves fast crypto-
graphic equiprent.

Industry insiders say Weber was
named to the job when his prede-
cessor became ill and the produc-
tion problems became evident to
management, and that Weber’s se-
lection was an interim one—at
least as long as it would take for
the veteran rca official to solve the
manufacturing problems.

The new general manager, in an
interview, conceded that the Cam-
den, N.]., division was having pro-
duction problems—especially with
multilayer boards. However, he
said that the problems were not
insurmountable and should be
solved quickly.

Step up. Kessler previously
served as general manager of the
Aerospace Systems division. In his
new post he will be responsible
for five operating divisions within
the Defense Electronics division:
Aerospace Systems, Burlington,
Mass.:  Astro-Electronics, Prince-
ton, N.J.; Communications Sys-
tems, Camden; Missile and Surface
Radar, Moorestown. N.J.; and the
West Coast division, Van Nuys.

Kessler is no newcomer to the
defense industry. In 1957 he was
manager of the defense division’s

Electronics | October 2, 1967



AT WABC-TV
MACHLETT ML-7007
HIGH-POWER
TRANSMITTING TUBES
HAVE JUST LOGGED

125,000 HOURS.

Where prime time requires prime
performance specify Machlett transmitting
tubes. Available now:

The new Machlett short form catalog,
from The Machlett Laboratories, Inc.,
1063 Hope Street,

Stamford, Connecticut 06907.

THE MACHLETT LABORATORIES, INC.
@ A SUBSIDIARY OF RAYTHEON COMPANY
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New from Sprague!

5 Times the Resistance of
a Conventional Metal-Film Resistor

of Equal Size!

Maximum

Type Rating Size | Resistance
Extended-Range "

" 0957 0.

Filmistor [ 1/10 9507 L 1.5 MQ

Resistor

Conventional
Metal-Fitm
Resistor

1/10 .095° D.

9507 L. 0.3 MQ

EXTENDED-RANGE FILMISTOR
METAL-FILM RESISTORS

Substantial saving of space in all wattage ratings —
1/20, 1/10, 1/8, 1/4 1/2, and 1 watt—with
absolutely NO SACRIFICE IN STABILITY!

Extended-Range Filmistor Resistors now offer, in addition to accuracy . . . sta-
bility . . . reliability . . . resistance values in size reductions which were previously
unobtainable. Size and weight advantages of Filmistor Resistors now make them
ideal for applications in high-impedance circuits, field-eflect transistor circuits,
etc. Many designs which previously had to settle for the higher temperature
coefficients of carbon-film resistors in order to obtain required resistance values
can now utilize the low and controlled temperature cocfficients of Filmistor
Metal-Film Resistors.

Other key features are +=1% standard resistance tolerance, low inherent noisc
level, negligible voltage coefficient of resistance, and tough molded case for
protection against mechanical damage and humidity.

For complete technical data, write for Engineering Bulletin

7025D 1o Technical Literature Service, Sprague Electric Co.,
35 Marshall Street, North Adamns, Massachusetts 01247,

SPRAGUE COMPONENTS

PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS
MAGNETIC COMPONENTS

PULSE TRANSFORMERS

THIN-FILM MICROCIRCUITS CERAMIC-BASE PRINTED NETWORKS
INTERFERENCE FILTERS PULSE-FORMING NRETWORKS
4SR-6139 *Sprague’ and ") are registered trademarks of the Sprague Electric Co.

RESISTORS
CAPACITORS
TRANSISTORS
INTEGRATED CIRCUITS

SPRAGUE

THE MARK OF RELIABILITY
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People

management  engineering  group.
Two vears later he was appointed
general manager of the former Air-
borne Systems division and the
following vear became division vice
president and general manager.

After 25 vears at the Philco-Ford
Corp., Oscar T. Simpson has re-
signed as vice president of the
firm’s clectron-
ics group to
become vice
president and
general manager
of the MNagna-
vox Co.’s Gov-
ernment and In-
dustrial division,
Fort Wayne.

Why the move after 25 vears?
Simpson, 49 vears old, savs the
smaller Magnavox organization of-
fers him broader responsibility and
a greater chance for top manage-
ment positions. He also hopes his
experience in satellite communi-
cations and microelectronics will
help expand Maxnavox’s already
profitable Government business,
now concentrated on antisubmarine
warfare and avionics work.

Heir unapparent. There’s no as-
surance a successor will be named
at Philco-Ford. The six-division
manager formerly under Simpson
will now report to Robert O. Fickes,
president, the way it was done be-
fore Simpson was named group
vice president. If a successor is
named, some insiders bet it will be
Lou De Rosa, director of engineer-
ing and research for the group,
who was named vice president the
day after Simpson left.

Simpson denies that the slump
at Philco-Ford’s Microclectronics
division forced his departure. and
insiders at Philco-Ford agree. But
the division’s ledger has been
slightly in the red for most of 1967.
These losses may have triggered
the current marketing reorganiza-
tion, which has already cost the
division its marketing, sales, and
product managers. These men left
because they differed with manage-
ment’s reorganization plans, Simp-
son says, adding that his reasons
were personal.

Oscar T. Simpson
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Sorensen modular power supplies
3% x 3% x 7, £0.005% regulation

58900

any questions ?

Electronics | October 2, 1967

[J Model QSA48-.4 Power Supply,

shown actual size, illustrates the com-

pactness of the Sorensen QSA Series.

New off-the-shelf models cover the

range to 150 volts.

[] All silicon transistor design—con-

vection cooled—operating tempera-

tures up to 71°C.

[0 Requires no external heat sink—

mount in any position.

[J Lowest ripple of any modular sup-

plies—300 .V rms.

[J Best voltage regulation—=0.005%

line and load combined.

[] Lowest prices—$89 to $149.

[] Overload and short circuit protec-

tion.

(] 20 us response time—no turn-on/

turn-off overshoots.

[J Three sizes in each voltage range

depending on power level—all are

rack mountable with optional 3%"” rack

adapter.

[J Remote sensing and remote pro-

gramming —capable of series/parallel

operation.

[] Any further questions? For QSA

details or for other standard/custom

DC power supplies, AC line regulators

or frequency changers contact your

local Sorensen representative or:

Raytheon Company, Sorensen Opera-
tion, Richards Avenue,

Norwalk, Connecticut
06856. Tel: 203-838-6571

Circle 11 on reader service card 11



Wednesday
morning,

October .

You're invited to a briefing on integrated
circuits. Don’t dress up. It's at your house.




Fairchild has produced a half-hour color
television program, a briefing on inte-
grated circuits. It's not a big state-of-the-
art spectacular. 'In fact, it's pretty basic.

If this seems like an extraordinary move
for a technical company, we agree. It's
been an extraordinary decade.
IBF(I[EFING QUTLINE
[ What 1s an Integrated Circuit?
A. What it looks like
B. What 1t does
[ C. How it compares to other circuits
Il How an Integrated Circuit is made
Circuit design
Masking
Etching
Diffusion
Metallization
Wafer testing
Scribing
Packaging
Testing the completed circuit
1. Uses of Integrated Circuits.
A. Functions now available
B. Applications in industry
C. Applications in research

|

TIOMMOoO®@>

b
CITY CHANNEL TIME
Albugueique KOB-4 7:00 AM
Balt:more WMAR-2 7:00 AM
Boston WNAC-7 6:30 AM
Chicago WBKB-7 6:30 AM
Cincinnati WKRC-12 7:00 AM
Cleveland WEWS-5 7.00 AM
Dallas-Fort Worth KTVYT-11 6:30 AM
Davtor WHIO0-7 7:00 AM
Denve KLz-7 7:00 AM
Detroint WWJ -4 6:30 AM
Fort Wayne WANE-15 700 AM
Houston KHOU-11 7.00 AM
Huntsviile YAAY-31 7 00 AM
Indianapolis \WISH-8 7.00 AM
Kansas City KCMOQ-5 7 00 AM
Los Angeles KHJ-9 7 00 AM
Miam WCKT-7 6.30 AM
Milwaukee WIT!-6 7.00 AM
Minneapohs-St Paul WCCO-4 7:00 AM
New Orleans WVIUE.12 7:00 AM
New York WPIX-11 630 AM
New York WPIX-11 7:00 AM
New York WPIX-11 7:30 AM
Orlando WDBO-6 6 30 AM
Philadelphia WFIL-6 7.00 AM
Phoenix KTAR-12 9.00 AM ¥
Rochester WHEC-1 7:00 AM
St Lou:s KPLR-11 7:00 AM
San Dirgo KOGO-10 6 30 AM
San Francisco-Oakland KPIX-5 6.30 AM
Seattle-Tacoma KING-§ 6:30 AM
— Syracuse WHEN-5 7:00 AM
L ‘ Utica WKTV-2 7:00 AM
\ Y Washington, D.C WTTG-6 7:00 AM
. 1 Ctnbar 14
FAI REHII_D
SEMICONDUCTOR
Owrsinn of Farch amers and nstrumer: Cor
33 Farchin Dave, Mawirtam Cal:f 94040

167 L0011 TWX 910 379 6435



There always has to be a winner —and
when it comes to all-purpose sweep signal
generators, the Jerrold Model 900-C is a
shoo-in.

Measure a narrow band circuit (sweep-
width down to 10 kHz) or check the entire
coverage of broad band units such as mix-
ers, amplifiers, or filters (sweepwidths up
to 400 MHz). Design, test or measure a
variety of VHF, UHF, narrow and wide band
devices in the frequency range 500 kHz to
1200 MHz. .. and do it with incomparable
ease and accuracy. Here is convenience
only an all-purpose sweeper can provide.

The 900-C and ultra-reliable Measure-
ment-by-Comparison techniques permit ac-
curate and simple measurement of gain,
loss, and VSWR. You can disregard vari-
ables such as nonlinearity of detectors, os-
cilloscope drift, and line voltage variations.

If you need more convincing, send for
complete data— or contact us for a demon-
stration. Write Government and Industrial
Division, Jerrold Electronics Corporation,
401 Walnut St., Philadelphia, Pa. 19105.

clean,

sweep?

IN TEST,
MEASUREMENT,
AND
DESIGN
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Meetings

Active Sonar Classification Symposium,
Department of the Navy; Naval
Postgraduate School, Monterey, Calif.,
Oct. 3-5.

Ultrasonic Symposium, IEEE; Bayshore
Inn, Vancouver, Canada, Oct. 4-6.

Engineering Management Conference,
IEEE; Jack Tar Hotel, San Francisco,
Oct. 9-10.

Machine Tool Conference, IEEE;
Zleveland Sheraton Hotel, Cleveland,
Oct. 9-11.

Systems Science and Cybernetics
Conference, IEEE; Statler Hilton,
Boston, Oct. 11-13.

Symposium on the Physics of Selenium
and Tellurium, Senlenium-Tellurium

Development Association Inc.; Montreal,

Oct. 12-13.

Electrical Insulation Conference, IEEE;
Palmer House, Chicago, Oct. 15-19.

Seminar-in-depth on Laser Range
Instrumentation, Society of Photo-
Optical Instrumentation Engineers;
Hilton Inn, El Paso, Texas, Oct. 16-17.

Joint Materials Handling Conference,
American Society of Mechanical
Engineers and |EEE; Pfister Hotel,
Milwaukee, Oct. 16-18.

Electronics and Aerospace Systems
Technical Convention, |EEE; Sheraton-
Park Hotel, Washington, Oct. 16-18.

{nternational Scientific Radio Union
Meeting, International Scientific Radio
Union; University of Michigan, Ann
Arbor, Oct. 16-18.

Society for Nondestructive Testing
Conference, Society for Nondestructive
Testing; Hollenden House, Cleveland,
Ohio, Oct. 16-19.

International Antennas & Propagation
Symposium, IEEE; University of
Michigan, Ann Arbor, Oct. 17-19.

International Electron Devices Meeting,
IEEE; Sheraton-Park Hotel, Washington,
Oct. 18-20.

Symposium on Switching and Automata
Theory, IEEE; University of Texas,
Austin, Oct. 18-20.

Conference of the Association of Data
Processing Service Organization,
Association of Data Processing Service
Organization; Fairmont Hotel, San
Francisco, Oct. 19-20.

Symposium on Adaptive Processes,
IEEE; International Amphitheater,
Chicago, Oct. 23-25.

Elecironics Conference, IEEE;
International Amphitheater and
Sherman Hotel, Chicago, Oct. 23-25.*

Short Courses

Fundamentals of infrared technology,
University of Michigan’s School of
Engincering, Ann Arbor, Oct. 23-27;
$175 fee.

Engineering seminar on electric contact
phenomena, lllinois Institute of
Technology and !IT Research Institute
Chicago, Nov. 6-9; $125 fee.

Image Processing, University of
California’s Engineering and Physical
Sciences Extcnsion, Los Angeles, Nov.
6-10; $225 fee.

Call for papers

Automatic Control Conference, I[EEE;
University of Michigan, Ann Arbor,
Mich., June 26-28, 1968. Nov. 1 is
deadline for submission of papers to
Michae! Athans, program chairman,
1968 JACC, Room 24-306, MIT, Cam-
bridge, Mass. 02139

Frequency Control Symposium, U.S.
Army Electronics Command; Shel-
burne Hotel, Atlantic City, N.J., April
22-24, 1968. Dec. 15 is deadline for
submission of summaries to Director,
Electronic Components Laboratory,
U.S. Army Electronic Command, Att.
AMSEL-KL-ST (M.F. Timm), Fort Mon-
mouth, N.J. 07703

* Meeting preview on page 16.
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Even though Fluke differential voltmeters feature de accuracies high as 0.0025", ac accuracies
of 0.05%.. and 100 microvolts full scale sensitivity. thev are so well designed that use is both simple and
casy. Solid state bench top models are adaptable for half- or full-rac mounting... Many are offered
in both line and rechargeable battery operated versions. Vacuum-tube models are available in
~Eee—— cabinet or tull-rack configurations. There are many accessories, too. All the fine features of
5 Fluke differential voltmeters should surprise no one familiar with the Fluke line.
For uncommon standards laboratory performance in portable instrumentation has
always been and continues to be standard.
For particulars, write Fluke, Box 7128, Seattle, Washington 98133.
Phone: (206) 774-2211. TWX: (910) 449-2850. In Europe address Fluke
International Corporation, P. 0. Box 5053, Ledeboerstraat 27,
Tilburg, Holland. Telex: 844-50237,

Count ’em. It’s the world’s largest, most
sophisticated line of differential voltmeters,
And what a line! You can buy a solid

state dc,ac/dc, or true rms voltmeter.

Or our vacuum tube version. You’d think
Fluke invented the differential voltmeter.,

(Well, we did.)

DC DIFFERENTIAL VDLTMETERS
ACCURACY INPUT MAX. METER
ODEL INPUT VOLTAGE % DF INPUT IMPEDANCE RESOLUTION PRICE NOTES
8018 0-500 VDC =+0.05% 50 uV $ 485.00
825A 0-500 VDC =+0.02% % Infinite at null Suv $ 590.00 ¢ —$20 for rack models
821A 0-500 VDC =>0.01% Suv $ 795.00
871A* 0-1100 VDG *+0.02% Infinite at nuil 10 uv $ 565.00 ) +$130.00 for
881A° 0-1100 vDC =2.0.005% to *=11V 10 Meg luv $ 825.00 rechargeable
885A* 0-1100 VDC +0.0025% above = 14V luv $ 965.00 battery pack
895A* 0-1100 VDC 2.0.0025% Infinite at null 1uv $1,195.00
to #1100V
AC/DC DIFFERENTIAL VOLTMETERS

03B 0-500V AC or DC =0.05% DC, *0.2% AC (lnfiniteat null DG 50 uv $ 875.00
803D 0-500V AC or DC 20.02% DC, #0.1% AC 1 Meg, 35-50 pf AC Suv $1,055.00 ¢ —+ $20 for rack models

A 0-500V AC or DC =0.01% DC, *-0.1% AC g € P 5u $1,215.00

73A*  0-1100V AC or DC  =0.02% DC, =0.2% AC Infiniteat nulito 10 10 uv $ 875.00 { -+$160.00 for
883A*  0-1100V AC or DC  ==0.005% DC. +0.1% AC zMeg above 11 VDC 1 uVv $1,215.00 rechargeable

87A*  0-1100V AC or DC  70.0025% DC, =0.05% AC) 1 Meg, 40 pf AC 1uv $1,375.00 battery pack

TRUE RMS DIFFERENTIAL VOLTMETER 1 ;
31A*  0-1100V AC =0.05% AC 1 Meg, 8 pf with 20 ppm  $ 895.00 +$ 50.00 for Circle 15 on reader service card
BNC Input of dial permanent probe
1 1 Meg, 5 pf with setting - $100.00 for recharge-

*Solid State probe able battery pack
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and you have over
1700 transformers in stock.

A TRIAD catalog and your phone gives you instant access to the
largest stock of standard transformers. TRIAD distributors are
practically everywhere, offering you over 1700 off-the-shelf
transformers for immediate delivery. And at factory prices! Your
TRIAD distributor will also give you ready technical assistance and
application help. The secret is in getting a TRIAD catalog. If your
requirements can be met with a standard component, your phone
and a TRIAD catalog are two things you shouldn’t be without.

Triad Distributor Division, 305 North Briant St., Huntington, Indiana.

Triad Distributor Division
of Litton Industries (8
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Meeting preview

The consumer side

Although surrounded by sessions on
communications, computer-aided
design, microwaves, and solid state
components, the discussions on
consumer applications at this year’s
National Electronics Conference
(NEC) promise the most interest.
The papers on consumer electron-
ics point to growing use of inte-
grated circuits in radio and tv.

NEec has scheduled 200 technical
papers in 45 sessions, running from
Oct. 23 to 25 in Chicago’s Inter-
national Amphitheater. Four dis-
cussions make up the fourth annual
consumer electronics symposium,
cosponsored by IEEE groups on
electroacoustics, broadcast and tel-
evision receivers, and electron de-
vices.

Where the action is. Many of the
papers in these four sessions cover
new IC’s for television applications,
most of them in thick-film hybrid
format. One paper from the Radio
Corp. of America’s J. A. Dean de-
scribes a hybrid 1c vertical deflec-
tion circuit. The 1c uses a transistor
multivibrator oscillator combined
with a diode-equipped vertical out-
put tube to provide performance
and cost advantages in tv sets.

Texas Instruments engineers
J.C. Prabhakar and R.L. \Weber
will describe a thick-film hybrid tv
intermediate-frequency video am-
plifier. The 11 achievement lies in
development of high-Q ferrite in-
ductances compatible with hybrid
ics and in manufacturing tech-
niques which can make the i-f strip
self-aligning.

Packed. A thick-film circuit has
been combined with electron tubes
in a single vacuum envelope de-
signed by General Electric’s R.]J.
Walker and D.M. Wilson. It’s
called a moduletron. In this ap-
proach a tube and its accessory re-
sistances and capacitances are
placed in one package. When the
tv receiver is designed, only wiring
to and from the tube sockets need
be considered; grid or cathode re-
sistors, and even coupling capaci-
tors 'are on the thick-film circuits
and plug in with the tube.

Moduletrons could be useful in
all but high-voltage sections.
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3950
Series

More miles than with any other analog tape recorder.

If down-time and troublesome adjustments continually
hamper high-performance operation—check with Hewlett-
Packard for your tape systems wherc maintenance and
adjustments arc at an absolute minimum.

Approach your recording problems with reliability and
worry-free operation. No cooling is required with HP’s
all-silicon solid-state circuitry—designed to give you the
maximum service and long-term reliability before any
maintenance is required.

Eliminated: adjustment and realignment when you switch
speeds or change from Direct to FM recording. . . the tape
path is cleancd in a matter of seconds; casy field replace-
ment of all assemblies.

The HP 3950 Series typifics the excellent performance of
all HP magnetic tape systems: mount tape reels on snap-on
hubs, select one of six switchable tape speeds, then record
with an unprecedented 30 dB signal-to-noise ratio for full

Circle 17 on reader service card

At1.5MHz...

How many
miles of tape

before
maintenance?

1.5 MHz bandwidth. (Outstanding specifications are also
available in 300 kHz tape systems.)

A great price/performance ratio—that’s why Hewlett-
Packard is the principal choice for users of IRIG-compat-
ible analog tape recorders and IBM-compatible digital
tape units. The 1.5 MHz analog systems start at $16,550;
others even lower.

Want more information? It’s as near as your local HP ficld
engineer. Or write Hewlett-Packard, 690 Middlcfield Rd.,
Mountain View, California 94340. Europe: 54 Route des
Acacias, Geneva, 42705

i

lll

HEWLETT @ PACKARD

RECORDING SYSTEMS
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Why Astro/348. won the
high contact density
design competition
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Better features

e One-picee dielectric retention system eliminating
metal retention elips.

e Contact dielectrie separation of .021 in on
085-in centers, equivalent to existing
miniatures with .130-in centers.

e Monoblock construction eliminating air voids
between contaets. Wire sealing range of .030 to
054 1n.

e Dual environmental mating proteetion
providing interfacial and shell 0" ring seals.

e Duamage-proof mating. Pins recessed bevond
reach of shells. Closed entry hard socket inserts,
prod-proof socket contuacts.

e Grounding springs that mate prior to electrieal
engagement. Shielding for [SMI/RFI proteetion.

e Iront release, rear servieeable erimp contacts.

e Front or rear mounted receptacles on %” panels.

A complete family (6 shell styvles, 4 to 85 contacts)

is now being qualified to MIL-C-81511 (Navy).

Ask an Amphenol sales engineer about Astro/343.
Or write Amphenol Connector Division, 1830 S.
54th Ave., Chicago. 111. 60650,

AMPHENOL
“



l
w
0
J
u
11

L)




Electronics | October 2, 1967

Circle 21 on reader service card 21




Wﬂ
COMPONENT
CAPSULES

\. ")

New low-cost triode  We designed it specifically for the 1090 megahertz master-
. oscillator power amplifier function in the AIMS APX-72 tri-
for airborne service IFF-ATC transponder. But it's also a natural for new
. e tunable DME designs and/or for broadband amplifiers in the
OSC|“at0rS and ampllflefs 1025-1150 megahertz range. It easily meets all their size,
weight, shock and cost requirements. You can depend on
Y-1537's to operate at power levels well above the specified
minimum of 500 watts. Circle Number 90.

Actual size GE Y-1537
planar ceramic triode

And another No loss in performance. No change in electrical characteristics.

. : Latest group to make the switch is our GE line designed for

GE transistor ||ne @é_ high grade and critical, industrial and military applications.
Several series choices, too. Among them: the D33A general

goes epoxy. GE D33 transistor— purpose amplifier; D33B (2N3973-76, 2N4951-54) medium current,

SHEIND] 3E8eR IS general purpose switch/amplifier/driver; D33D high gain driver;

Result: Cost savings  pze (2N3605-07, 05A, 06A) high speed digital switch; D33G (2N5029, 30) low current, high
Up tO 50% speed digital switch; D33K high current core driver and medium current, high speed
switch; and D33L low voltage, very high speed switch. Seen our latest epoxy transistor

reliability story? Order a copy now. Circle Number 91.

o That's right. We've doubled our 150-grid relays’ cur- ]
150 grld relays rent ratings from 1 amp to 2. And now there are four {

now rated 2 amps ~ N, forms to choose from-——the 2 Form C, 4 Form C, 4 Form
. C AND logic, and the 50 mW 1 Form C (or 1A + 1B).
now come in 4 forms All 150-grid relays are just 0.32” high. Take advantage
of the space-saving size and get performance as good
or better than much larger mil spec relays. Circle

Number 92.

Actual size

More than 20 million GE tantalum foil capaci-
tors have already been applied. They are
designed to withstand unsuspected voltage
reversals and are self-healing. Low impedance
circuits or catastrophic failures are no prob-
lem with GE tantalum foils. Ratings are avail-
able up to 450VDC, 0.15 to 3500 uf —55C to
85C, or 125C with voltage derating. For all the
facts on these capacitors, Circle Number 93,

Proved:
In-circuit reliability
for military uses

GE tantalum capacitors

WE MAY NOT OFFER EVERYTHING YOU WANT FROM ONE COMPONENTS
SUPPLIER. BUT WE DO COME A LITTLE CLOSER THAN ANYONE ELSE.

285-32

GENERAL @3 ELECTRIC
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Editorials

A lamentable decision ...

The U.S. decision to build an antiballistic missile de-
fense system, which will cost about $5 billion cven
though it wil] be just a thin one, raises mixed emotions.
On the one hand, it is joyful economic news for the
companies that will participate in the production [page
146]. But on the other, it sinacks of great waste because
SO many engincers believe the current Nike X system is
technologically obsolete.

Among electronics firms, the news of production of the
AaBM system will mean the most to semiconductor com-
panies. The giant computers that will steer the phased
array radars onto incoming missiles demand mountains
of discrete transistors. And so far in 1967, it is the dis-
crete segment of the semiconductor business that has
performed the least brilliantly.

Instrument companies, particularly those that make
devices that work in the microwave region, will also
enjoy some additional business as production of the aBx
system starts.

Still, even with these apparently pleasing prospects,
Electronics believes it is unfortunate that the present
system has been ordered into production. Despite pro-
testations to the contrary by Defense Secretary Robert
McNamara, the decision was a political one. The Ad-
ministration, already facing a hostile Congress, moved
to head off more Congressional agitation and hostility
that could be embarrassing during the clection year.

Our objections are technical ones. Although the aBm
problem has stimulated development of phased array
radar techniques, the current system is still a Modcl-T
because it’s really the first big one that's been designed.
Engineers are just on the verge of making great develop-
mental strides in phased arrav radar; they are close to
understanding much of the theory. Nike X in contrast,
is a brute-force way to switch an antenna electronically.

To us, it makes far more sense to take the millions
that will go into Nike X this fiscal year and spend them
to improve phased array techniques and to convert the
Nike-X computers to tst circuitry. If the government
were to put its $175 million, not spent from previous
vears, into development of bulk-effect generators,
theoretical studies of control circuits, and phase relations,
and antenna radiator designs, not only would the military
have a better Nike-X system in 24 months, but the fall-
out into other military projects and the rest of the
civilian economy would be awesome.

... And one to be applauded

But there can be no lament about President Johnson’s
decision to ask the Department of Transportation to
build a better, more efficient air traffic control system.
The President’s request for $7 million to start the project
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is a symbol, a drop in the bucket of what such a system
will eventually cost. What is important is the President’s
personal involvement in the project. It comes as a result
of an increasing awareness in high Government circles
that the Federal Aviation Administration is floundering
in its job of assuring air safety. [July 24, p. 141 and Aug.
7, p. 23].

Stung by criticism of its avoidance of technology, this
summer, the agency has tried to offset the barbs with a
giant public relations campaign: posters are appearing
in airports and puff stories are showing up in news-
papers depicting Administrator William McKee as Sir
Launcelot fiercely attacking the Black Knights who
stingily dole out budget appropriations. In reality,
McKee admitted to a Congressional committee this
summer that he has done little fighting with budget
cutters and even defended cuts in the agency’s budget,
prompting one Congressman to chastise him for sound-
ing more like the director of the Bureau of the Budget
than the administrator of the raa.

President Johnson’s move will be only lip service
unless the Transportation Department is courageous
enough to insist on the following:
= A tough, but honest, investigation of the current
system of time separation, which is fundamental in air
traffic control today;
®* An open-minded examination of all other possible
approaches;

* An impartial technical evaluation of the Beacon Sys-
tem planned for the National Air Space System, and
recognition that any system that excludes 97% of the
traffic is asinine;

* A concentrated effort to mechanize the controllers’
work using the full advantages of computer and com-
munications technology, instead of a one-for-one me-
chanization of the current procedures;

®* A long-term solution to the problem of terminal con-
trol with a system that can have a new technology im-
posed upon it without destroying it;

» Short-term aids for the controllers—like 3-D radar at
heavily trafficked terminals. Despite Faa insistence that
3-D radar cannot be used for air traffic control, the U.S.
Navy is using it successfully at Saigon Airport, one of
the world’s busiest these days. The Navy could give the
FAA reliability, accuracy, and operational data if the
FAA would only listen.

* Give the job of developing an effective air traffic
control system to some other section of the Department
of Transportation so that the moribund and technically
backward management of the Faa cannot torpedo new
ideas;

®* Or, restaff the management of the raa with energetic
men who understand technology and are willing to listen
to outside experts.

The biggest and toughest job in improving the air
traffic control system will be changing the negative at-
titude of the Federal Aviation Administration. For the
President has given the Faa a stupefving alternative: to
delay traffic. The current Faa could casily be seen shut-
ting down the airways rather than changing its pet con-
cepts.
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CLIFTON STEPPER MOTORS TYPICAL CHARACTERISTICS

SIZE 8 8 8 (10 (11 11 11 15

Length (ME) {LN2 om0 jot0 0770 (1215 1215 1215 | 1535

weght@z) 5 10 o s P2 (32 32 |12

060 ' 24

Inertia @mem?) 045 fo18 s Bas o |om
Index Angle  [OPEF |90 3 52 BEd BREd 452 (1510 | 9
Type PM 20| PM 205(PM 2,21(PM 25 [PM 205 |PM 25 [VR 35 | PM 25

Rate DC Yol 28v 28v 28y 28v 28v 28v 28y 28v

Resistance
(Ohms/Phase) |3

=]
=1

o0 135 (300 300 130 150 150

No Load Response
Rate Pulse/Sec. |250 20 (580 300 185 430 500 150

No Load Stew

Rate Pulse/Sec. {320 750 #800 750 235 150 1000 | 160

Holding Torgue

0z-1nOnePhase [0.75 |0.30 (050 [0.35 18 18 10 32

Detent Oz-In

Zero Input 013 1005 {0.05 0.0 828 (030 (-

1 Al A3 A AS-1 AS-2  |AS-14 [ AS
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Type Number MSL-8-|MSA-8- |[MSA-8- [MSA-10- [MSA-11-| MSA-11-{RSA-11-{ MSA-15-
A

Who knows more

about Stepper Motors
than CLIFTON?

— At Clifton, you will
find not only an ex-
ceedingly wide variety
of permanent magnet
and variable reluc-
tance sizes and types,
but the application
know-how that goes
with them!!

Our Stepper Motor
Brochure entitled
“‘Stepper Motors Are
Best When . . ." tells
not only when to use stepper motors, but how to select the
Clifton motor for your particular application.

TIM 20 4ZLLCTING
ARERIIT-
| STEPPLR MOTORS ARE B! GITON FTEPPER MOTONS

Stepper motors should not be considered apart from the
logic and pulse source modules which control them. Clifton
designs and manufactures controllers for use with all Clifton
stepper motors (PM or VR). Thus, you can have single
source responsibility in your system.

Inquire today for further information and a copy of our
Stepper Motor Brochure. Clifton Div. of Litton Industries,
Clifton Heights, Pa, 19018; 215 622-1000; TWX 510 669-8217.

l:-r
]
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Fairchild challenged
by Tl for IC lead

Bipolar and MOS
teamed in op amp

Bulova is working
on |IC wristwatch

Monsanto readying
process-control
instrumentation line
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Texas Instruments, second largest producer of integrated circuits, is
gaining fast on the leader, Fairchild Semiconductor, and threatens to
pull nearly even.

So far this year, TI's sales have climbed more than 60% from year-
earlier levels, while Fairchild has had a rise of slightly over 40%.
If these gain rates are maintained through the year, each firm will close
1967 with IC sales around the $60 million mark, but with Fairchild
still ahead by a narrow margin of about $3 million. Fairchild’s lead over
TI last year was estimated at up to $10 million.

Fairchild Semiconductor, determined to maintain its lead in linear inte-
grated circuits, will soon introduce a new monolithic operational ampli-
fier. Company sources say the new device is superior to any existing IC
product on the market. The IC contains both bipolar and metal oxide
semiconductor elements, with the MOS-FET’s used for the input stage.

Behind the development: linear IC sales, spearheaded by operational
amplifiers, have grown large enough to support a higher-priced device;
all bipolar IC’s are now near their theoretical limits; competitive op amps
are beginning to chip away at sales of 700-series circuits, and Fairchild
finds it uneconomical to develop only sighty better circuits.

The new unit will have, among other things, higher input impedance
and less drift. Fairchild hopes to introduce the item before year’s end.
Rivals, such as Motorola, Westinghouse, and Philco-Ford, are also work-
ing on the MOS-bipolar combination, but are further behind.

Bulova is working on an IC-equipped electronic watch. Development of
the thin-film hybrid integrated circuits for the watch was done at Aero-
jet-General’s Von Karman Center, Azusa, Calif. Bulova’s aim is to replace
the large tuning fork in their Accutron electronic watch with a smaller
electronic oscillator suitable for ladies’ wristwatches.

Although Bulova, probably for competitive reasons, denies plans for
an IC watch, Aerojet sources say the watch company asked for price
quotes on production quantities. Aerojet declined to bid, according to
sources, because it was busy producing microelectronics for its own
systems.

Monsanto, a chemical-industry giant, is planning to market its own line
of process-control instrumentation. The move is significant since it com-
bines the firm’s heavy process-control applications experience with its
in-house electronics instrumentation development capability.

An engineering team from Monsanto’s Central Research and Central
Engineering divisions—including engineers newly hired from instrument
companies—is setting up a product and marketing plan.

First major product will be an electronic analog controller with a
digital tie-in, insiders say. The controller will use integrated circuits and
will be connected, via a digital multiplexer and programing link, to a
cathode-ray tube readout. The system will display—in either alphanu-
meric or graphic form—normal process operation. In addition, the
operator has the option of calling out any process informnation he wishes.
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Tape recorder snags
space data link

More electronics,
news firms team up
to sell stock data

Tl gets new look:
market-oriented
organization

Desk-top calculator
has floating point

26
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The Air Force’s Advanced Space-Ground Link Subsystem (ASGLS) may
be a bit too advanced. Requests sent out in late August for industry pro-
posals on the tape-recorder portion of the 20-million-bit-per-second data
link [Electronics, April 3, p. 65] for such sophisticated systems as the
Manned Orbiting Laboratory and Program 949—the top-secret inte-
grated reconnaissance satellite—have so far drawn only “no bids.” The
20-megabit requirement, it’s suggested, is beyond the state of the tape-
recorder art.

An industry observer maintains that 2 million bits per second is the
present available maximum rate, though Air Force researchers say
they've come up with a combination of systems to handle the required
data recording. However, an Air Force spokesman concedes that the
tape-recorder portion of the ASGLS “remains to be engineered,” and
adds that because of engineering difficulties, the firm that wins the
contract may not make any money on it,

The teaming up of news-gathering organizations and electronics firms
to offer information services to brokerage houses, financial institutions,
and industry continues.

Last week, Trans-Lux Corp., which provides large, overhead displays
of stock prices, introduced, with CBS Laboratories, a service that presents
stock data on television screens. Also last week, Reuters, a London-based
worldwide wire service, announced that by the first of next year it will
join Ultronic Inc., a subsidiary of Sylvania Electric Products, to market
a financial news service throughout the U. S. Ultronic, which offers stock
information displays and inquiry services worldwide [Electronics, Aug.
21, p. 137], will transmit the Reuters-Ultronic Report over 100-word-per-
minute teleprinter lines and display it on its newly developed television
monitors. The report will compete with the Dow-Jones news service.

As expected, a complete reorganization, shifting the company from a
product-oriented to a market-oriented organization, has been undertaken
at Texas Instruments [Electronics, Aug. 21, p. 25]. The aim is to pave
the way for products using large-scale integrated circuits, avoid intra-
company product competition, and ease customer interface problem. TI
recently set up its microwave department along this line.

The new company-wide structure consists of three groups and 10 op-
erating divisions. The new groups are headed by J. Fred Bucy (com-
ponents), R.C. Dunlap Jr. (equipment), and E.O. Vetter (materials and
services).

A small nuclear instrumentation firm has developed a desk-top calculator
with a floating-point capability and a new calculating algorithm that
boost the machine’s speed by a factor of 3,000 over conventional
machines. The company, Nanosecond Systems Inc. of Fairfield, Conn.,
which also produces high-speed counters, plans to introduce the machine
shortly. The algorithm was an outgrowth of the firm’s nuclear instru-
mentation work.

Because the unit’s output, on adding-machine tape, has to be printed
with a conventional mechanism, its speed is of no advantage except in
iterative calculations, in which an operation is repeated many times
before the printer is activated.
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Dont
riskit!

These wires were subjected to a transient
current overload in a normal atmosphere. The
insulation smoked. then burst into flame. This
won't happen with insulation of Du Pont
TEFLON® fluorocarbon resins.

TEFLON will not propagate flame. It is
nonflammable . . . by all recognized vertical and
horizontal flame tests.The point is simply this:
for provenreliability you need the combined ben-
efits offered only by TEFLON. Nonflammability
is just one. Among others: ® TEFLON is rated
for continuous use from —450°F. to +500°F.
(TFE)® Inert to virtually all chemicals and cor-
rosives ® Provides space and weight savings
without sacrificing performance or long-term re-
liability.

It comes as no surprise, then, that when
reliability is considered, TEFLON answers the
need. Its reliability has been proven in use for
more than 20 years.

We’d like to send you detailed perform-
ance data on nonflammability. Write Du Pont

Company, Room 5365, Wilmington,Del. 19898.
TEFLON...for an extra measure

of reliability!

REG U g PAT OFF

Better things for better living
...through chemistry



20 AMPS

+ 25,000 OPERATION
10 AW . '

OPERATIONS

L"J JJ JJJb

The rugged Hi-G “T"” Series of 10 amp. crystal can relays
meet all applicable requirements of Mil-R-5757. Testing
has proved more than 25,000 operations typical at 20
amps. They match or out-spec. other 10 amp. DPDT crys-
tal can relays and are priced competitively or lower. Case
size: 1.234” X 1.025” X .515”. All standard configurations
and header styles are available for fast delivery.

Write or call Hi-G for bulletin which provides full details
on this high quality line of 10 amp. crystal can relays. Test
data and performance capabilities are available on request.
Tel: 203-623-2481.

SPRING STREET & ROUTE 75 /| WINDSOR LOCKS, CONNECTICUT 06096

INCORPDORATED
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From Monsanto:
130,000,000
discrete frequencies
with almost perfect purity.

1l

( ® @ @

MONSANTO DIGITAL FREQUENCY SYNTHESIZER MODEL 3100A

DECADE
~ DRIVE SELECT ATTENUATOR

Computer-aided design and integrated-circuit
construction in this new Frequency Synthesizer
bring a new level of perfection to signal generation.
The new “4th generation” Model 3100A Digital
Frequency Synthesizer obsoletes just about every
current concept of general purpose signal sources.
Pick your frequency from 0.01 Hz to 1.3 MHz in
0.01 Hz steps. The result — signal purity you can
get only from Monsanto, with a sta-
bility of 1 part in 10¢/ day. Other re-
finements include: internally supplied
rapid or slow sweep and provision for

ELECTRONICS

Monsanto

external sweep; dc coupled output permitting inter-
nally supplied offset; continuous control of output
level over a 90 dB range; provision for amplitude
modulation; and, in the remotely programmable
version, switching time of less than 20 microseconds.
Best of all, you can put this better way of signal
generation to work for you for only $3,950%, Call our
field engineering representative in your area for full
technical details, or contact usdirectly at:
Monsanto Electronics Technical Ctr., 620
Passaic Ave., W. Caldwell, N.J. 07006.
Ph. (201) 228-3800; TWX 710-734-4334.

*U. 8. Price, FOB West Caldwell, N. J.
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CLARE /Optimity
in control

Clare
provides
maximum
variety

in Reed
Relays

CLAREED RELAYS
(2.1 switch)

Open Coil
pcb Module

Enclosed
pcb Module

MICROCLAREED

RELAYS
(%" switch)
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handles them all
...large and small,

matches design versatility to the speed, reliability and long
life demands of industrial process control systems !

CLAREED and MicroClareed Sealed-Contact Reed Relays
are fast—speeds in the low millisecond range serve ad-
vanced system requirements. And no matter what'’s around
them, there’s virtually no falsing, no sequence disruption—
these relays are insensitive to transient electrical noise !

Sealed-in-glass contacts never need adjustment, stay clean
whatever the location. Use ‘em singly or in combinations
up to 12 contacts, for switching millivolt low level signals
or up to 15 va (ac or dc) loads. Count on long service, up
to 100 million operations at full rated loads, in pcb appli-
cations and wired assembilies.
Send for full facts. Circle Reader Service Number, or ask
Clare for Clareed Bulletin 951A, and MicroClareed Data
Sheet 961...write Group T0N4,

C. P. Clare & Co., Chicago, lllinois 60645

Four Different Switches e Switching speeds in low
2.1"—General Purpose, millisecond range
Mercury-Wetted, e Immunity to transient electrical
High Voltage noise
(available in models illus-
trated, and in plug-in o Life:20x102 or100 x 108
and solder-type for (depending on switch)

ALCEIGEERS) e 1 to 12 contacts—Clareed

%" —MicroClareed 1 to 5 contacts—MicroClareed

e Completeinput/outputisolation

CLAREED® SEALED-CONTACT
REED RELAYS

for industrial control, data logging and instrumentation, communication switching, ground control and check-out systems
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FAST, EFFICIENT
OPTOELECTRONIC
SOURCES,
DETECTORS...

GaAs source, PIN photodiode
Rugged, compact

Proven reliability

Economy priced

...from HPA

Get optimum performance and design flexi-
bility in the HPA 4107 gallium arsenide infrared
source and the fast 4205 photodiode. Both are
in identical compact pill packages.

The 4107 delivers a narrow, high-intensity
beam when forward biased. The 4205 is a fast
detector, DC to 1 GHz, with high sensitivity,
stability, and low noise characteristics. To-
gether, these solid-state devices offer unex-
celled performance for a broad range of high-
speed applications. Quantity price discounts.

For information call your local HP field engi-
neer or write HP Associates, 620 Page Mill
Road, Palo Alto, California 94304.

Specifications 4107
Total Qutput Modulation .
Power P Rise Time Price
|
100 xW 100 nsec ‘ ol ((169_)99)
Specifications 4205
Response at | Sensitive | Speed of Dark
77008 Area Response Current Price
B 7 L
1.5 uA/ - | $16.00(1-9)
: | mW/cm? 3.0x10"* cm? <1 nsec i150 pA(max)f 13.60(10-99,

HEWLETT _
PACKARD hp 1p

| oo ASSOCIATES
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Maybe it seems so.

In our thrifty, Scottish way, we've
brought out a Honeywell taut-band
meter that costs even less than a
pivot-and-jewel meter. (About 107,
less, on the average.)

Does that make you think we
might be short-changing you? We
are: Weleft all the unnecessary parts

out of our taut-band

. meter. (Fewer parts:

\ fewer things to go
wrong.)

It’s simple. Which
~ is the whole idea.
It’s self-shielded.

>
.‘)‘\
-

There’s no friction in its
moving parts. Which gives
you better readout accuracy,
better repeatability.

And it comes in just about any
style you’d like.

Obviously, the low-cost taut-band
meter from Honeywell has a brilliant
future ahead of it.

But the question is: Will it ever
replace the pivot-and-jewel meter?

We doubt it. We
believe there are
some sensitivities
and applications
that will always be
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handled best by our good, old
pivot-and-jewel meter.
But if you like the idea of
our low-cost taut-band meter,
by all means write us for our
brochure. It’ll tell you all the sizes,
styles and prices.
Honevwell Precision Meter Divi-
sion, Manchester, N.H. 03105.
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Honeywell

the pivot-and-jewel meter
 going out of the picture!




A new dimension in satellite communications

34

Satellite communications transmitlers can
now operate broad band using MEC's high
power, high efticiency TWT, the M4444. This
tube delivers more than 12 kilowatts of ¢ w.
power from 7.7 to 8.4 GHz at efficiencies
greater than 35%. For the first time, a TWT
matches klystion efficiency while providing
14 times the instantaneous bandwidth!

The metal-ceramic construction of the
M4444 permits high temperature process-
ing, and its integral ion pump and low cath-
ode current density.assure stable, long lived
dependability.

A single stage depressed colleclor mini
mizes power supply complexily, and broad
band operation is obtained at constant
beam voltage.

Complete gain, phase shift, intermodulation,
power and electrical characteristics are
available for the asking. Our technical staff
will be pleased to fill in the details on the
M4444 or its counterparts in

other frequency. ranges.

The M4444 is one more ex-

ample ot MEC being first with
the best in high power TWTs.

g MICROWAVE ELECTRONICS

A TELEDYNE COMPANY
3165 Porter Drive - Palo Alto, California 94304
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Circle 35 on reader service card—



Smallest 4-pole relays
to qualify for UL
Component Recognition Program

P&B Quality, too!

only
1.281” x1.109” x .859"

Meet our new KHU relays. ..companions to our KHP series

These new 4-pole relays have an extraordinary combi-
nation of features. Small size (only slightly larger than
one cubic inch), 4-poles, exceptional electrical stability
over a long life, a wide choice of mountings . . . all of
these and Underwriters’ recognition, too. Spacings pro-
vided are 1/16” through either air or over the surface
and are maintained between any uninsulated live part
of opposite polarity or grounded part, including the
grounded frame.

Switch four circuits from low level to 3 amps

The KHU, available in both AC and DC versions, has
gold flashed silver contacts rated 3 amps 120V AC
(80% PF), 3 amps 28V DC (resistive), and 1/10HP
120V AC (40-509%PF). Coil ratings are to 120V 60Hz,
and to 120V DC.

Minimum power requirement for AC relays is 0.55
volt amperes at 25°C. DC relays will operate on only
0.5 watts at 25°C. Expected mechanical life is excep-
tionally great; 100 million cycles for DC relays; 50
million for AC relays.

Variety of mountings

The relay has pierced solder terminals with a No. 3-48
mounting stud. Three sockets are available, two having
solder terminals and one having printed circuit tabs.
Each is acceptable for mounting under U/L File No.
E22575 when the combination is found suitable by
Underwriters’ Laboratories.

Send for complete specifications or contact your local
P&B representative or the factory direct for complete
information.

P&B STANDARD RELAYS ARE AVAILABLE AT LEADING ELECTRONIC PARTS DISTRIBUTORS

POTTER & BRUMFIELD

Division of American Machine & Foundry Company, Princeton, Ind. 47570
Export: AMF International, 261 Madison Avenue, New York, N. Y. 10016



CONTROL KNOBS
FROM RAYTHEON

Military knobs, aluminum cap knobs, color knobs
for every panel requirement

You can meet military specs, select styles and
colors that harmonize or contrast with any panel
design and decor — when yau specify Raytheon
control knobs.

Because, Raytheon offers the largest selection of
military and commercial knobs. And makes them
promptly available to you through distributors
from coast to coast.

Meet MS91528C Military Specifications from more
than 300 standard types. Raytheon has custom de-
signed over 2,000 'specials.”

Every knob in the Standard Series is functionally
designed. All styles have an integrated design to
give uniformity to your panel. And each knob
meets MS91528C for resistance to flame, torque,
temperature and humidity extremes, salt spray and

Industrial Components Operation—A single source for Circuit Modules/Control Knobs/Display
Devices/Filters/Hybrid Thick-Film Circuits/Industrial Tubes/Optoelectronic Devices/Panel Hardware
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ultraviolet radiation. Colors include black, red,
gray or to your special order.

Or, specify aluminum-cap knobs. These handsome
knobs are made of strong plastic with satin finish
aluminum caps. Raytheon aluminum caps are
treated with an epoxy coating for corrosion resist-
ance. Colors: black, gray, or to your order.

Color knobs highlight panels. Choose from eight
colors plus black — in ten styles — to harmonize
or contrast with commercial equipment design.
Raytheon makes these 400 Series Knobs of dura-
ble high-impact ABS.

Call your distributor or nearest Raytheon regional
sales office for catalogs and data sheets. Or, circle
the reader service card. Raytheon Company, Com-
ponents Division, Quincy, Mass. 02169.




Some people can make
anything with Signetics’
linear integrated circuits.

Like this FM receiver our friend put together. Its IF strip
is made up of Signetics' new 510 Dual RF/IF Amplifiers.
It will never win a prize for either industrial or electronic
design—but then, it wasn't intended to. Does it work? We
had it running continuously during the recent WESCON
show. Our booth traffic indicator says that some 20,000
engineers saw it, heard it, and thought it sounded pretty
good. We know that lots of them can design a better
receiver with the same parts. That's their business. Ours
is making integrated circuits.

Want to know more about the Signetics’ 510 Dual RF/IF
Amplifier? Send for a data sheet and a reprint of Ralph

SIGNETICS SALES OFFICES: Metropolitan New York (201) 992.-3980; Upp

Seymour's WESCON paper on its design and applications.

Want to know more about Signetics’ other new linear
IC’'s—the 515 Differential Amplifier and 516 Operational
Amplifier—or about the field-proven 501 Video Amplifier
and 518 Voltage Comparator? Just ask. We'll get data
sheets and application notes to you...fast.

SIGNETICS
INTEGRATED
CIRCUITS

A SUBSIDIARY OF CORNING GLASS WORKS

er New York State (315) 469-1072; Southwestern (214) 231-6344; Western Regional (213) 272.9421; Eastern Regional (617) 245-8200; Mid-Atlantic
(609) 858-2864; Southeastern (813) 726-3734; Midwestern Regional (312) 259-8300; Northwestern (408) 738-2710

OISTRIBUTORS: Compar at all locations listed below. Semiconductor Specialists, Inc. (312) 279-1000; Terminal Hudson Electronics (212) 243.5200; Wesco Electronics (213) 684.0880: Wesco Electronics (405) 968-3475;

Hammond Electronics (305) 241-6601; Avnet Electronics Corp. of Massachusetts (617) 272.3060.

DOMESTIC REPRESENTATIVES: Jack Pyle Company (415) 349-1266. Compar Corporation at the follo
Colorado (303) 781.0912; Connecticut (203) 288-9276; Flonda (305) 855-3964: lllinois (312) 775
Missouri (314) 428.5313; New Jersey (609) 429-1526; New Mexico (505) 265.1020; New Yor|

wing locations: Alabama (205) 539-8476; Arizona (602) 947.4336: California (213) 245.1172; California (415) 697-6244;
5300; Maryland (301) 484.5400; Massachusetts (617) 969-7140: Michigan (313) 476-5758; Minnesota (612) 922.7011;
k (518) 436-8536: New York (607) 723-8743; New York (716) 684.5731; New York (201) 471-6090; North Carolina (919) 724.0750:

Ohio (216) 333-4120; Ohio (513) 878-2631; Texas (214) EM 3.1526; Texas (713) 649-5756; Washington (206) 725-7800.

INTERNATIONAL SALES: France, Germany, italy, Belgium, Holland, Luxemburg. Spain— Sovcor Electronique,
Austria, Portugal — Electrosil Ltd., Lakeside Estate, Colnbrook-By-Pass Slough, ingh i

Canada, Ltd., Leaside Plant, Ontario, Canada (416) 421-150. tsrael—0ptronix, P.O. Box 195, Ramat-Gan, Israel 724-437. Japan
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11, Chemin de Ronde. Le Vesinet. (5.-&0 ) France. United Kingdom, irefand. Sweden, Denmark, Norway, Switzerland,
‘ hire. Great Britain. Australia — Corning, 1202 Plaza Building, Australia Square, Sydney, N.S.W. 27-4318. Canada — Corning Glass Works of

—ASAHI Glass Co., Ltd., Corning Products Sales Dept. No. 2, 3-Chome Marunouchi, Chiyoda ku, Tokyo, Japan
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6 WEEKS DELIVERY...NEW LOWER PRICES...

due to CTS automated production techniques = SeEgLos
. . — R ia.
and the industry's biggest output. =wem_ 3 watts @85°C
Seri"es.SOO —\ i
Consider these CTS Cermet Pot characteristics: ?{f,zd,',fe;tts @85°C ;%:_.3

. 20 Q to 5 megohms resistance range. ?%i’ecsi 600
- " dia.

. Greater power/size ratio. (See captions.) 3/4 watt @85°C

The environmental stability & higher wattage rating of wirewound.

. R c e . . " P Q_\
. The wide resistance range & infinite resolution of carbon. Series 550 \.&' |
Series 2-500 —1 {

0O NGO U WD =

. —— 3/4" dia.
. Extremely high temperature capabilities. 2/wattlsa@70°C 3747 din N ?
ili idi q 1-1/2 watts @85°C
. Stability under extreme humidity. _— ??;,3,2253:': 1g1/2 watts GEB°C
. No catastrophic failures. i e ".ﬁ 1/8 watt @125°C m-n
K " For P.C. applications .
. Low noise. Long life. ?%-uegigoom ha B,
7 . LE
-R- im: -R- = 3/4 watt @85°C ‘"
9. Exceed MIL-R-23285 (Navy) metal film; far exceed MIL-R-94B. = = S Tethons
Series 660
. . 3/8" dia. -
Specify from the broadest line 1/4 watt @125°C “:ﬂ
of thick film controls available. Series 630
1/2" dia. 3
New low prices begin at $1.35 each in large quantities, 1/2 watt @85°C
e ¢ o Request Cermet Catalog,
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Companies

Out in the cold

The Radio Corp. of America, one
of two companies building super-
secret cryptographic equipment for
the National Security Agency, has
been dropped from the program,
industry insiders say. Rca’s loss of
the multimillion-dollar contract,
these sources add. stemmed from
apparently insurmountable difficul-
ties the firm’s Camden, N ], facility
encountered in producing the high-
speed gear. The Nsa project carries
the code name R-13.

Rca isn't the only company hurt
by the contract loss: the Philco-
Ford Corp.’s Microelectronics divi-
sion has been a major supplier of
milliwatt  resistor-transistor-logic
circuits to rca. and also stands to
lose a substantial amount of busi-
ness.

The dimensions of the problem
came to light last month when the
Nsa awarded two follow-on orders
for R-13 work to Texas Instruments
Incorporated, and allowed nca’s
contract to lapse. The other firm
holding substantial R-13 orders is
Honeywell Inc; its circuits are sup-
plied by the Sprague Electric Co.
and Motorola Inc.

New faces. Rca has apparently
been having problems with the
R-13 program for some time, and
the turnover in executives in charge
of the contract has been unusually
fast. Last spring. the program’s
chief engineer, Hi Waters, was
fired. And last month, Arnold K.
Weber, the general manager of the
Defense Electronics Corp., the di-
vision making the equipment. was
given new duties within rca, He
was replaced by Irving K. Kessler,
a divisional vice president and gen-
eral manager of the Aerospace Sys-
tems division in Burlington, Mass.
[For more on Kessler’s appoint-
ment, see page 8.]
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An Rrca spokesman, who inci-
dentally declined even to confirm
that the concern holds an R-13 con-
tract, contends that the personnel
moves were unrelated to any pro-
duction difficulties at the defense
division. He did concede, however,
that executive turnover has been
unusually high.

One of the production problems,
according to engineers close to the
project, involves the manufacture
of multilayer boards (on the order
of 15 to 20 lavers). It was easy
enough to line up the lavers. but
when they were sealed under pres-
sure and heat thev slipped out of
line.

Rivalry. Philco-Ford, left with a
circuit made especially for the R-13
project, is still looking for a share
of the program. It's hoping the
Government won’t allow Texas In-
struments to be its own sole source,
but it may find that 1. a competi-
tor, won’t want to throw anv busi-
ness to it. It’s understood T1 will
go outside for 50% of its needs.

The incident comes at a particu-
larlv awkward time for the Micro-
electronies division, since Philco-
Ford is understood to have heen
slightly in the red for most of 1967
after two years of profitable ac-
tivity. And the Microelectronics di-
vision could tip the scale.

Electro-optics

Light track

Although satellites can be tracked
with lasers, most systems depend
on cooperation in the form of a
reflector attached to the satellite
[Electronics, May 29, p. 50]. Now
a continuous-wave doppler-tvpe
laser radar under development at
the Massachusetts Institute of
Technology’s Lincoln Laboratory,

which does not need reflectors,
may point the way to laser sys-
tems to track unannounced and
hostile space vehicles.

It could be a next-generation
Spacetrack radar. But only “on
clear days,” quickly adds Robert
H. Kingston, lcader of the Optics
and Infrared section at the labora-
tory.

Although the 10.6-micron output
of the carbon-dioxide laser is bet-
ter for penetrating bad weather
than other wavelengths, it will still
not cut through heavy clouds and
rain.

Many improvements are still re-
quired before a workable laser ra-
dar system can be realized. Today,
the exploratory Lincoln system
tracks and measures the speed of
pedestrians, cars, and aircraft.
Doppler return signals have becn
observed from objects up to 2
miles away.

Beam bouncing. Rescarchers
working from the roof of the Lex-
ington, Mass., laboratory bounce
beams off low-flying aircraft, cars
running along ncarby Route 128,
and colleagues on foot with pro-
tective goggles.

The system depends on a detec-
tion scheme using the heterodyne
principle. The return laser beam,
shifted in frequency by the mov-
ing object in proportion to the
velocity of the object. is combined
with a sample of the laser output
on a fast square-law detector. The
output of the detector includes a
signal at the diflerence frequency
of the two mixed beams that is
proportional to the velocity of the
target. The heterodyne detection
is accomplished by copper-doped
germanium photoconductors oper-
ating at liquid-helium temperature,
about 4°K.

A closed-circuit vidicon camera
aligned to the laser beam axis
simplifies target acquisition. The
laboratory is also developing an
automatic tracking system similar
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to that used in microwave systems,
where the receiver uses the return
signals to kecp the transmitter
locked onto the target.

Solid state

Making the scene

If the small producers of metal
oxide semiconductors had written
the script themselves, Fairchild
Semiconductor’s entry into the aros
picture couldn’t have come out
better. To their relief, Fairchild
isn’t stealing the scene by slashing
prices.

“Price is not the problem,” says
Charles H. Sutcliffe, Fairchild’s
manager of Mos integrated circuits.
“Price cuts simply won’t stimulate
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sales.”

With a six-channel multiplexer,
the 3701, and a dual three-input
gate, the 3102, already on the mar-
ket, the company is ready to go all
out with Mmos. It has set the stage
for the introduction of the 3700
multiplexer and a pair of shift
registers, the 3303 and the 3300,
within the next few months. Not
too far behind is a large-scale ac-
cumulator, the 3800, which is so
complex that a pair of them could
perform all the arithmetic functions
for a small calculator. And in 1968,
Fairchild plans to introduce new
MoOs circuits at the rate of one a
month.

Welcome aboard. The problem
in »os, says Sutcliffe, is the sup-
pliers. “The people we've talked to
are wary because the present sup-
pliers are small,” he savs.

The suppliers are well aware of
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Segment August  July August
of Industry 1967 1967+ 1966
Consumer electronics 106.5 79.5 108.0
Defense electronics = . . 149.9 144.7 123.5
Industrial-commercial

electiomics™ it B B 119.8 119.3 119.6
Total industry = . . 133.7 128.1 119.7
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Volume of elecironics production jumped 5.6 index points in August to
a level 14 points ahead of the August 1966 pace. Much of the gain was
due to a 27-point spurt in consumer production. One of the factors in
the [atter rise was an inventory buildup by RCA after a strike settlement.
Despite the surge, however, the consumer index was still 1.5 points below
the year-earlier level. Output of defense electronics rose 5.2 points in the
month, while the industrial-commercial segment made a modest half-
point advance.

Indexes chart pace of production volume for total industry and each segment. The.

base period, equal to 100, is the average of 1965 monthiy output for each of the

three parts of the industry. index numbers are expressed as a percentage of the

base period. Data is seasonally adjusted.
* Revised.

the fact: Because of it, some of
them—].P. Ferguson of the Philco-
Ford’s Microelectronics division is
an outspoken exception—actually
welcome Fairchild Semiconductor
into their ranks.

There are several reasons for
Fairchild’s late start in a field for
which it has already supplied much
of the technical knowledge—and,
many of the employees now housed
at Philco-Ford, American Micro-
systems, and General Instrument.
First, Sutcliffe says, “If, like Fair-
child, you have a large, successful
business in one technology (bi-
polar), the incentive to push an-
other is small.”

“More important,” he adds, “we
have been looking at reliability
problems. There isn’t enough hasic
knowledge of the oxides; con-
taminants, such as sodium, can
connect high-voltage lines on a
chip and shorten the pulse width
in a shift register, for example. I
don’t mean that the mos products
now on the market aren’t reliable.
They are. But we're going to stress
reliability, and offer data on high-
temperature stress testing, at 30
volts d-c reverse bias. In most
cases, current testing is strictly
functional.”

Sutcliffe scoffs at the idea that
Mos is hard to make. Fairchild uses
the thick-oxide process in general
use throughout the industry; the
trick, Sutcliffe says, is to design
with loose tolerances so that the
process always works and yields are
relatively high.

A question of selling. His con-
fidence will be welcome to some
users who were skeptical when
Fairchild advertised a 256-bit read-
only memory, then abruptly
stopped talking about it. “The
question was not whether we
could make it,” says Jerome D.
Larkin, large-scale integrated (1Ls1)
products manager, “but whether we
could sell it. A 256-bit memory was
not complex enough for sine/
cosine functions; also, there is a
$4,000 masking charge to put a
given customer’s code into the
memory. But we did generate cus-
tomer help on what was really
needed, and we are now working
on a device that has a 1,024-bit
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memory.”

Fairchild now has about a dozen
diffusion ovens in its aros facility,
but plans to double that number
shortly. “It’s now a pilot-size line
but organized on production
methods,” Sutcliffe says. “Our en-
gineering commitment is heavy.
There are three groups—one for
large-scale integration, one for
shift registers, read-only memories,
and other fairlv complex devices;
and one for simple components,
such as gates, flip-flops, and multi-
plexers.”

When Sutcliffe joined Fairchild
last year, he reported to the then
general  manager, Charles L.
Sporck. When Thomas Bay suc-
ceeded Sporck last winter, the aros
operation was placed under Gordon
Moore, the research and develop-
ment director. But now that prod-
uction has started, Sutcliffe expects
the operation to be shifted back to
Bay.

Although its introduction is six
months away, the 3300 accumulator
has already been produced by the
st group. This device, in a 36-pin
ceramic dual in-line package, is an
eight-bit slice of the arithmetic
unit of a computer. It has more than
200 gates and more than 600 aros
transistors on a chip 116 by 86 mils.
Two of these chips plus a memory
would make a small calculator;
and if four of them were put to-
gether, the calculator would have
square-root capability.

Routine products. The 3800 is
not necessarily destined for a cal-
culator. It could be used as part of
computer hardware to replace
software in either control programs
or fixed subroutines. Fairchild has
hired a group of systems engincers
to advise it on the needs for just
such products.

If the 3800 is a glamnor product,
the rest of Fairchild’s line is rou-
tine. The 3303 dual 25-bit shift
register is almost a copy of General
Instrument’s. “We think the 3701
is the best multiplexer on the mar-
ket,” Sutcliffe says, “but it’s true—
at present we’re not the ‘most’ of
anvthing. I don’t think we need to
be. Fairchild has a strong reputa-
tion, and if we’ve got a product,
people will buy it.”

Electronics | October 2, 1967

Getting its feet wet. Fairchild Semiconductor's move into the metal-
oxide semiconductor market begins with a six-channel multiplexer, the
3710. Soon the company plans to offer one new MOS product a month.

Manufacturing

The cold touch

Passive networks with resistance
values of 100,000 ohms per square
and capacitances of 60,000 pico-
farads per square inch have been
achicved with a cold substrate-
deposition technique developed by
the Librascope group of General
Precision in Glendale, Calif. This
compares with around 300 ohms
per square, which is about the best
for standard hot-deposition sys-
tems.

The resistance values were ob-
tained with a temperature coeffi-
cient of resistance of less than 300
parts per million. says Donald
Fresh, manager of the group’s phys-
ical research department. The ca-
pacitors have a thermal coefficient
of capacitance of 300 ppm and
breakdown voltages of 20 volts.

Cold deposition. says Fresh, has
three advantages over hot deposi-
tion:

» Adherence is better.

s The film is smoother and more

homogeneous, minimizing the is-
land structures and thus allowing
high performance with a thinner
film.

® The process is simpler.

Fresh claims that the results obh-
tained by Librascope arent one
shot. “We could produce to these
specifications within six months,”
he says.

He points out that Librascope
isn’t interested in getting into the
semiconductor business and doesn’t
plan to produce circuits using the
technique. However, the company
expects to conclude an agreement
with Nasa shortly under which the
process would be made available
to the space agency’s semiconduc-
tor vendors. It is now negotiating
a license for the process with a
solar-cell manufacturer, but Fresh
won't reveal which compar.y.

Librascope plans to negotiate li-
censes with any company interested
in using the process.

Meanwhile, the company has a
contract with Nasa’s Electronic Re-
search Center in Cambridge, Md.,
which calls for producing sample
networks that will withstand 300°C,
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and has resistance values of 100,000
ohms per square with a tempera-
ture coefficient of less than 300
ppm. The contract also calls for
networks having capacitances of
100,000 pf per square inch with a
thermal coefficient of 300 ppm per
degree C and a breakdown voltage
of 30 volts. The networks will be
deposited on passivated silicon
wafers.

Means to an end. Librascope
started on the project not as a
means of producing electronic cir-
cuits, but for the deposition of
optical coatings—depositing anti-
reflective coatings for conductive
coatings on plastic lenses, for ex-
ample. The problems with heat
deposition are that it takes time to
heat up large lenses and some plas-
tics cannot be heated bhecause of
outgassing.

Fresh says modified vacuum-
deposition equipment is used and
that deposition is done at room
temperature at 10-%f or 10-¢ torr.
He claims the process lends itself
to depositions at cooled or super-
cooled temperatures in cases where
they tend to outgas at room tem-
perature.

Rejection masks can be put on
the substrate itself, which makes
the process simpler than hot dep-
osition, he says. Standard photo-
resist film is put on the substrate
prior to deposition.

“This could not be done with
a heated substrate hecause vou
would polymerize it,” he explains.
“Also, with our process you don’t
subject the film to any severe chem-
ical etchants. which avoids such
problems as undercutting your
depositions.”

Librascope has deposited stand-
ard nichrome, chromel and chro-
mium resistors, and standard di-
electric capacitors, such as silicon
monoxide, aluminum oxide, and
titanium, plus some compounds of
cermets. Depositions have been
made on such substrates as silicon
dioxide, silicon monoxide, glass,
quartz, glazed and unglazed ce-
ramics, and polyimide. A variety
of metals, including tungsten, plat-

inum, tantalum, copper, cobalt,
gold, and nickel have also been
deposited.

Outpaces sputtering. Reactive
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depositions can be made with the
process by introducing a gas into
the system and causing it to react
with a purer material to deposit a
compound. Librascope has de-
posited zinc oxide by using zinc
under a partial pressure of oxygen.
It has also made a tantalum nitride-
tvpe deposit with tantalum and
nitrogen. This method for reactive
depositions is faster than sputter-
ing, Fresh says.

One application for reactive dep-
osition would be deposition of sili-
con nitride, which some manufac-
turers believe may one day replace
silicon dioxide as a dielectric. At
present, silicon nitride is deposited
by a pyrolytic process, which isn’t
done in a vacuum.

So far, the main application of
the process has been for depositing
0.002-inch coatings of silicon di-
oxide on space vehicle solar cells
to prevent radiation damage. The
conventional method has been to
glue a cover glass on to each cell.
But this method has its drawbacks.
The glue may cut down on trans-
mission to the cell, and the glue
may fail, so that the glass separates.

Librascope has already coated
solar cells for ~asa and several
firms working with the agency, pri-
marily for experimental arrays. The
company recently received a con-
tract from Jet Propulsion Labora-
tory at Pasadena, Calif., to coat
more than 5,000 cells.

Avionics

Long-range lookout

The application of large-scale in-
tegration to military avionics may
be five years or more away but
the Navy wants to take a good look
now at the prospective benefits the
technique offers.

Litton Industries, which the
Navy has already contracted to de-
velop an 1c version of the AN/Aws-
27 digital data link, has now been
asked to design an Ls1 model of
the system for an applications
study. Production of the 1c version
should start before 1970 and the
large-scale integration model could
make its bow between 1975 and
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Next step. Litton is trying to apply large-scale integration to this
AWS-27 communications system. Engineers say an LS| version
of this IC model would be far smaller and more reliable.
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1980 if the Navy approves the de-
sign.

Litton engineers predict that the
Lst system will be 10 times more
reliable than the 1c version and
only one-quarter the size; it will
require Y,th the circuitry area
and 14th the power. The 1c model
has a specified mean time between
failure of 2,000 hours, occupies
770 cubic inches, and requires an
input power of 80 watts.

The Data Systems division of
Litton in Van Nuys, Calif., is de-
veloping the 1€ version under a
contract with the Naval Air Devel-
opment Center at Johnsville, Pa.
The system will link aircraft and
such networks as the Navy and
Marine Corps Tactical Data Sys-
tems.

Plane and missile. To direct air
sorties and control all-weather car-
rier landings. controllers need a
wealth of data, including airvcraft
position. fuel level, and weapons
status. The aws-27 will be installed
in the F-111B plane, which will
carry the complex Phoenix missile,
to supply this information.

Although neither the Navy nor
Litton will disclose the value of
the st order, it’s known that the
money will come in three incre-
ments. In the first four months, al-
ready funded. Litton will evaluate
potential suppliers of Lsi devices,
do a partitioning study of the
system to work out applications,
and determine component specifi-
cations.

The second increment, now be-
ing negotiated, will cover a year
and “should lead to a flyable Ls1
version of the asw-27.” according
to Floyd Smoller, manager of Lit-
ton’s program. The final phase,
also a vear long, would vield a
production model that employs Ls1
“everywhere it makes sense to use
it,” savs Jerome Weissman, the
company’s  engineering product
manager. Smoller sces a  flight
model in perhaps two years.

Leapfrog. \Weissman notes that
partitioning hasn’t gone far enough
to indicate where Ls1 can be intro-
duced. But he adds: “Ls1 is amen-
able to a large majority of the cir-
cuitry. Anything that can he done
in integrated circuits can be done
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in Ls1, and the discretes we’re now
using could jump to rs1 without be-
ing converted to 1c form first.”

The upcoming asw-27 is com-
patible with such present ultra-
high-frequency transceivers as the
AN/ARC-124, expected in about a
year. Because the system is time-
division addressable, many planes
can be controlled on one frequency.

Litton’s Weissman says the 1c
set employs about 600 dual in-line
packages of diode-transistor logic
in the digital circuitry, plus some
linear 1c operational amplifiers and
summing comparators.

Consumer electronics

Life's darkest moment

The word leaked by Fisher Radio
before the New York High Fidelity
Show promised “the most signifi-
cant engineering feature of the
year.” Well, the show opened last
week and the company unveiled a
low-cost, tablemodel f-m radio
with an electronic pushbutton tun-
ing device—the same device Audio
Dynamics was displaying in a top-
line, f-m stereo receiver costing
$379.95. Fisher has set the price of
its radio at $99.

Push button. Tuning a radio
electronically.

Fisher’s embarrassment, accord-
ing to Leonard Froemel, Audio Dy-
namics’ general manager, stems
from the fact that both firins
bought their preselector from the
same supplier, PREH-\WVerke of
Bad Neustadt, West Germany.

Station hopping. The main fea-
ture of the new device is a series
of five vertical scales that enables
the listener to preselect five sta-
tions and tune to any one of them
simply by pressing a button.

A similar function is provided by
an electronic touch tuner that
Matsushita Electrical Industrial
Co. has introduced in a low-cost
table-model radio.

The receiver tuning circuit pre-

Vive la difference. Fisher Radio and Audio Dynamics introduced
receivers with the same ‘“‘exclusive’ electronic tuning device,
which they both happened to buy from the same German firm.
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LISTEN CAREFULLY NOW,

In just 6 months, Motorola has introduced more than 15 state-
of-the-art thyristor and trigger products — more than all other
manufacturers combined! There are now more than 270 dif-
ferent Motorola SCR’s, TRIAC's, triggers and unijunctions in
14 individual cases available for your power control applica-
tions. And, since you'll design in thyristor power control only
once this year, why not look over the newest developments
first? .. . send for the comprehensive, new, applications-
oriented, “Power Control Circuits Library” and a Selection
Guide to the broadest, up-to-35-ampere thyristor line
available. Box 955, Phoenix, on your company letterhead.
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Cassette set. Harmon-Kardon’s music
system, which features industry’s first
built-in stereo cassette tape recorder.

sented at the show consists of a
pair of varactor diodes, wired back-
to-back, across the tuning inductor.
The diode tuning voltage is sup-
plied by a regulated 24-volt d-c
power supply across a tuning po-
tentiometer. At maximum voltage
—24 volts—the tank circuit tunes
the high end of the f-m band, 108
megahertz. At minilmum voltage
about 4 volts—the circuit tunes the
low end of the spectrum, 88 Nhz.

Back at the ranch. Besides the
Fisher-Audio Dynamics confronta-
tion, the show featured the intro-
duction by Harmon-Kardon of a
30-watt 1HF. compact. f-m stereo
music system—the  first with a
built-in sterco cassctte tape re-
corder. The unit, which sells for
$399. includes a Garrard changer
and a low-distortion recciver with
an integrated circuit intermediate-
frequency amplifier.

Low-budget picture

A video tape recorder selling for
less than $500 could be on the mar-
ket next vear. Prototypes are al-
ready being demonstrated at All
American Engineering Co., Wil-
mington, Del.

The svstem was developed by
Par Ltd.. Clifton, N.J,, which has
patents pending. But All American,
which holds options to buy the
patents, will decide within three
months whether to pick up its op-
tions and build the svstem.

Picture quality is claimed to he
as good as that of home machines
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like the Sony Corp.’s $695 model,
according to All American’s ¢en-
eral manager for consumer prod-
ucts, James Guenveur. The system
has about one-third the electronic
components of the Sony device;
there are only about 33 transistors
in its record and playback ampli-
fiers.

“The picture was so good that,
when I first saw the machine dem-
onstrated, I scarched the next
rooms to find hidden electronics,”
savs Guenveur. “Nothing that small
should have worked so well.”

Tiny tricks. Measuring 12.5 by
13 by 8 inches. the system weighs
only 18 pounds—less than many
audio recorders. The under-$500
price is also below that of many
audio machines.

The tape transport is similar to
many low-cost audio recorders; it
uses & single motor to control hoth
reels and capstan drive. Tape speed
for both record and plavback is
60 inches per minute.

Guenveur savs wow and flutter
in the tape transport was reduced
even though a single motor and
belt drive were used. Earlier low-
cost video recorders never reached
the market because of these prob-
lems, despite the fact that more
complex tape transport designs
were used.

Although one-quarter-inch wide
instrumentation tape is specified.
Guenveur savs audio tape can be
used at a sacrifice in picture qual-
itv. But the instrumentation tape
itself onlv costs about $15 for a
onc-hour reel, about one-half to
one-quarter the cost of tape for
comparable machines, sayvs Guen-
veur.

Ie savs the tape heads will be
low-cost replacement items—only
%4 to $5 each—much lower than
replacement heads for audio tape
recorders. And because the heads
are stationarv, he savs, thev will
last up to four times longer than
those of comparable machines in
which the heads spin. Rotation
makes for faster relative tape
speeds—and for faster wear.

Behind the tube. All American
engincers say a slight modification
allows the recorder to work with
any home television set. A pick-off
stage just before the cathode ray

tube accepts horizontal and vertical
deflection and electron-heam in-
tensity signals from the tv set and
transmits them to the recorder via
an emitter-follower circuit. An-
other connection sends sound to
the tape deck. The modifica<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>