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RELIABILITY...

is assured in your circuit with

Deposited Carbon Resistors

=

Cutaway shows
wide choice of
protective coatings

DC Resistors -

Miniature size, 3-layer

lamination of silicone-

base varnish protects against

moisture and salt spray, high
stability at low cost.

DCF - Epoxy coating gives complete
insulation and environmental protection.

' DCH —Hermetically sealed in non-hygroscop-
ic envelope, can endure severe mechanical shock,
can be clip mounted.

MC —Molded housing completely insulates and pro-
r tects resistance element against environmental and mech-
anical damage.

Dale Deposited Carbon Resistors are built to specifica-
tions which assure maximum reliability. From the start
—when selected ceramic cores are processed for max-
imum carbon adhesion—to the finish —when specially
formulated coatings are applied for complete environ-
mental protection, Dale production is geared to give
you INHERENT STABILITY and reliability. The rigid
quality control procedures and materials procurement

Here’s How Dale “builds in’’ reliability...
1. SPECIALLY-SELECTED CERAMIC CORES are heat

treated to remove all surface impurities, then abrasive
treated to assure maximum carbon adhesion. Untouched
by human hands.

2. FIRM, HARD CARBON DEPOSIT is assured through
the use of highest purity commercial gases. Adheres
tightly to core with no loose particles.

3. ULTRA-PRECISE AUTOMATIC SPIRALLING is con-
tinually micro-inspected according to rigid Dale speci-
fication which insures accurate resistance values.

4. SILVER TO SILVER contact assures maximum con-
ductivity between resistance element and lead. Silver-
plated brass end caps are firmly affixed to silver band on
each end of resistor. Tinned copper leads standard.
Weldable leads available.

standards used in the production of all Dale resistors
have reached new levels of achievement as a result of
Dale participation in the MINUTEMAN High Reliability
Component Development Program. EIA Color Banding
and Reel Packaging is available for all Dale Deposited
Carbon Resistors.

SPECIFICATIONS

* Meet requirements of MIL-R-10509D, Char. B. DC meets Char. X
* Seven physical sizes rated at Vo, Y8, Y%, ¥2, 1, 2, 5 watts « Resis-
tance range from 1 ohm to 200 megohms « Standard tolerance 1%
¢ Temperature Coefficient 500 P.P.M. « Operating Temperature
Range ~55° to 120° C (DC); -55° to 150° C (DCF, DCH, MC)

write for Dale Resistor Catalog A

DALE ELECTRONICS, INC. .~
@ 1304 28th Avenue, Columbus, Nebraska @
A subsidiary of THE LIONEL CORPORATION '“"fu.m.um"&

Also Made and Sold by Dale Efectronics Canada, Ltd., Toronto, Ontario, Canada
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OUR ‘NEW LOOK’ CONTINUES ...

[LAST VEAR AT THIS TIME we announced a “*New
Look™ for ELecTtroNIC INpUSTRIES. Changes were
planned in several areas, all designed to help you
keep pace with our dynamic industry.

Here are some of the improvements:

August 1962—Initiated our new series of “photo-
gram’ design covers. (This vear's August cover
is unique—a spectrogram of the word WIS-

CONXN.)

September 1962—ILaunched our new format, using

new layvouts and type faces.

February 1963—Rearranged our feature section to
present general-interest articles in the front of

the magazine.

March 1963—Iixpanded the "\What's New” de-

partment from 2 to 4 pages cach month.

AApril 1963—Doubled the size of the “"Snapshots™
and the “Radarscope™ features. from 2 to 4

pages.

June 1963—1ublished our first "State of the Art”
issue, in which scientific and industry leaders
described current technical developments and

future trends.
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July 1963—Redesigned our **Contents™ and “Iigh-
lights of the Issue™ pages for improved reada-

bility.

In this, our 12th annual Western issue, we have
incorporated something new. It is your WESCON
Show Planner hooklet which appears after Page 100.
This will be most useful to engineers attending the
WESCON
products appear hetween Pages 16 and 100.

show. All activities, exhibitors and

Of significant interest in this issue is the guest
editorial (Page 19), written especially for us by
Mr. Emmet Cameron, President of the Western
Electronic Manufacturers Association. Mr. Cameron
discusses frankly the concern of electronic manage-
ment over a lack of communications with the De-

partment of Defense.

As vou can see, we have indeed heen on the move
in the past year. Our objective is to report and
analyze every new industry development before it
is available from any other source. Our goal is to
make FLEeTRONIC INDUSTRIES the most interesting

and useful magazine for yvou.

PS: We hope von will visit us at WIESCON. Our

booth number is 2012,



NOW

AVAILABLE
WITH WELDABLE
LEADS

RUGGED END-CAP

I LONG TERM STABILITY

S E—

...........................

PERFORMANCE
REQUIREMENTS

Yy —//14

AVAILABLE IN
REEL PACKING

FOR AUTOMATED
PWB INSERTION

LAISTOR

METAL FILM RESISTORS

OFFER 5 DISTINCT
TEMPERATURE
COEFFICIENTS TO
MEET ALL CIRCUIT
REQUIREMENTS

Providing close accuracy, reliability and stability with low
controlled temperature coefficients, these molded case
metal-film resistors outperform precnsion wirewound and
carbon film resistors. Prime characteristics include minimum
inherent noise level, negligible voltage coefficient of resist-
ance and excellent long-time stability under rated load as
well as under severe conditions of humidity.

Close tracking of resistance values of 2 or more resistors
over a wide temperature range is another key performance
characteristic of molded-case Filmistor Metal Film Resis-
tors. This is especially important where they are used to
make highly accurate ratio dividers.

Filmistor Metal Film Resistors, in 14, '/4, 15 and | watt
ratings, surpass stringent performance requirements of MIL-
R-10509D, Characteristics C and E. Write for Engineering
Bulletin No.7025Ato: Technical Literature Service, Sprague
Electric Co.,233Marshall Street, North Adams, Mass.

For application engineering assistance write:

Resistor Division, Sprague Electric Co., Nashua, New Hampshire.
SPRAGUE COMPONENTS

RESISTORS PULSE TRANSFORMERS
CAPACITORS PIEZOELECTRIC CERAMICS
TRANSISTORS PULSE-FORMING NETWORKS
MICROCIRCUITS TOROIDAL INDUCTORS
INTERFERENCE FILTERS ELECTRIS WAVE FILTERS

CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
BOBBIN and TAPE WOUND MAGNETIC CORES

SPRAGUE

SILICON RECTIFIER GATE CONTROLS

FUNCTIONAL DIGITAL CIRCUITS

THE MARK OF RELIABILITY

“Sprague’ and '’ are registered trademarks of the Sprague Electric Co.

Get the Full Story ot WESCON Booth 1818-22
2 Circle | on Inquiry Card
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opuii a l!Imti‘quo l:nthod of making f'npmc AUgUSt Nl963
“‘voiceprints’’ of a person’s speech. The

unusual design on this month’s cover is Vol. 22, No. 8
the spoken word ''WESCON.’”’ Interest-
ingly, the Bell Lab researchers find that
a person’s ''voiceprint’’ is just as dis.
tinctive as his fingerprints.
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Only from Sprague!

Improved Type 150D Solid-Electrolyte
TANTALEX" CAPACITORS

with PERFORMANCE CHARACTERISTICS
NEVER BEFORE POSSIBLE!

Popular ratings of Type 150D Capacitors are available for fast delivery from your Sprague Industrial Distributor

H DISSIPATION FACTOR CUT BY Y2—Not more
than 3%, at 20 VDC and up, permitting even
higher a-c ripple currents!

B LOWER IMPEDANCE AT HIGH FREQUENCY—
With impedances in fractional ohmic values in the
megacycle range, Type 150D admirably meets the
stringent requirements of high-speed computers.

B LOWER LEAKAGE CURRENTS—Previous limits
have been dramatically reduced; in some instances
by as much as a factor of three.

B INCREASED CAPACITANCE STABILITY—Ca-
pacitance change with temperature is now less than
Y, the previous guaranteed values. Capacitance
change with life is almost insignificant.

SPRAGUE COMPONENTS

B NEW HIGHER VOLTAGE RATINGS—50, 60, 75
and 100 volt ratings are now available, with
associated surge voltages higher than any presently
offered in the industry.

B NEW ULTRA-MINIATURE TYPE 172D-—New
end-seal design makes possible two tiny sizes (.085”
dia. x .250" long, and .127” dia. x .375” long) for
“cordwood” packaging to supplement the stand-
ard-sized Type 150D ratings in case size “A”.

For complete technical data on Type 150D and 172D
Tantalex Capacitors, write for Engineering Bulletins
3520E and 3523, respectively, to Technical Literature
Service, Sprague Electric Company, 233 Marshall
Street, North Adams, Massachusetfs.

CAPACITORS PULSE TRANSFORMERS
TRANSISTORS PIEZOELECTRIC CERAMICS
RESISTORS PULSE-FORMING NETWORKS

MICROCIRCUITS
INTERFERENCE FILTERS

TOROIGAL INOUCTORS
ELECTRIC WAVE FILTERS

48C-135-6)
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CERAMIC-BASE PRINTED NETWORKS
PACKAGEO COMPONENT ASSEMBLIES
BOBBIN and TAPE WOUNO MAGNETIC CORES
SILICON RECTIFIER GATE CONTROLS
FUNCTIONAL OIGITAL CIRCUITS

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and ‘(' are registered trademarks of the Sprague Electric Co.

Get the Full Story at WESCON Booth 1818-22
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ARTICLE HIGHLIGHTS
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WESCON 1963: 17

The largest annual event of its kind
in the west is expected to draw
about 35,000 people this year. Our
package gives a rundown on the
highlights of the WESCON show.

(R | e oo
Western Electronics
Clings to Success 90

Western electronics started long
after midwest and east firms were
well fixed. West coast industry got
a beachhead with World War 1l air-
craft. The rise in U.S. R&D snow-
balled western electronics. The west
currently holds a quarter of the mar-
ket, and is fighting to keep it.

Choosing a Voltage Reference 129

The unsaturated standard cell and Zener references are used in precision
equipment. A continuing program of component improvement closely evalu-
ated both types for two years. The results of this are presented in a com-
parison with guidelines for choosing the reference of a specific application.

High-Reliability Computers
Using Duplex Redundancy 116

A recent trend has been toward duplicating computer
subsystems or logic elements. This article is mainly con-
cerned with element or section redundancy in a digital
computer. It describes an approach using duplex ele-
ments which has better reliability than triplicated major-
ity-vote logic redundancy, while using fewer parts.

Selecting an AC Power Source 192

When selecting an ac converter or power source the main
items to be considered are use or load parameters, input
parameters, output parameters, mechanical configuration
and cost. All of these important items plus many more
are covered in this article.

Helping Employees Pays Off 206

The Golden Rule has varied applications. Autonetics put
its employee progress interview program into action a
few years ago. Management has discovered that helping
an employee to find his way and seek his level pays
off—for both the employee and the company.

ELECTRONIC INDUSTRIES -+ August 1963 5
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Never
be casual
with a
complex wave

Be militant! Tackle it with a Sierra 125B, the brisk, business'ike Frequency Selective ARA H. ELDIAN Manager
Voltmeter that never lets you stray more than a db away from the readings you ought s“' overtivers indor on pege 217 for

Regional Sales Managers.
Chilton Company—G. C. BUZBY, President

to be getting.

Poised on the brink of a wave, the 125B literally ripples with civerse capabilities. It's a e “¥ice Prasidonts: P M. Fahron:
tunable voltmeter with one continuous turing range from 3 to 620 kc and dual selectivity for, L N Romande, M) o Kefron:

Treasurer: Stanlcy Apploby S«:uhryA g

bandwidths. Or, as the occasion demands, it can serve you as a broadband a-c voltmeter Montgomery. _ Ofh bors;, €A S

- . ege e . ".' ’ .
with essentially flat response from 1 to 620 kc. Its sensitivity varies from 24.5 uv to 30 v r;..:.‘.r.r"?"h.u.s, A Phaic -
in eleven attenuatcr steps. D e

. . q . . JOHN H. KOFRON

The 125B costs a brisk, businesslike $895 — a touch more for models with carrier Chitton Research Director
reinsertion or multiple input switching. Memo us in singlicate for a brochure that com- N . e A monthly  pubtisation
municates on your wavelength. Or you might tr ghChilton Company, Esacuiis Cotmia

N S ices 0!

. 4 . Yy ) g UY  sIERRA ELECTRONIC DIV. Phila. 39. Pa. (Area Code 215) SHerwood
waving at your Sierra sales representative for a oF bR el ol o oy
res ’ . tory issue (luno), 3500 a con'y Sub-

ponse that'll be anything but flat. scription rates U, S. and U, S, Posses
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Chemical Division 3!!..“

WHAT HAPPENS TO MATERIALS

WHEN THEY COME

IN CONTACT

WITH FC-T75 COOLANT?

nothing

Thev're cooled of course—and haw! 3M Brand Inert
Liquid FC-75 does nothing but take heat away! How?
—high density, low surface tension and viscosity, low
boiling point for evaporative cooling.

While FC-75 is working, it’s aiso the most compat-
ible coolant possible. Neither afiects metals. plastics,
elastomers, chemically or electrically, or is affected in
turn by them! This means almost complete retention
of dielectric properties, even above maximum tempera-
ture limits of other dielectric coolants. FC-75 coolant
retains its high electric strength of 35 KV when it
changes from liquid to vapor.

Protection against thermal or electrical overload is
greatly increased. FC-75 stays stable, no matter what
materials it’s in contact with; won’t sludge or gum.

But in one way IFFC-75 and its companion liquid
I’C-43 do ‘‘affect”” material. They permit extensive
miniaturization by removing up to 40 times more heat
through boiling than oil type coolants. Some trans-
formers, for exampgle, have been trimmed 4 to 1 in
volume, 2 to 1 in weight!

For details on non-explosive, non-flammable, odor-
less FC-75 and FC-43, write Chemical Division,
Dept. KCQ-83. 3M Company. St. Paul 19, Minn.

SEE OUREXHIBIT BCOTH 4122, WESCON SHOW, COW PALACE, SAN FRANCISCO, AUG. 20-23.

gm MINNESOTA MINING E MANUFACTURING CO.

ELECTRONIC INDUSTRIES « August 1963
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RADARSCOPE

Analyzing current developments and trends
throughout the electronic industries that will shape
tomorrow's research, manufacturing and operation

DEVELOPMENT ENGINEERING was sug-
gested as a tool to bridge “the tremendous gap
between supply and demand for engineer talent
in less developed countries.” Frederick G. Draper,
from the State Department’s Agency for Inter-
national Development, said that the U. S. is used
to specialization because of the advanced state of
our technological development and our institu-
tional environment, which has no parallel in our
overseas programs. Special skills can be imported
for specific needs. But, the greatest premium in
our programs may actually be on versatility during
the present acute shortage of skilled manpower.

ELECTRONICALLY CONTROLLED COSTS
in American industry can he reality, according to
RCN-EDP Specialist 15, M. McPherson. e reports
that no single inventory item, no product, is a diffi-
cult control problem. P’roblems today are no more
difficult than those of yesterdav—there is only less
time left to solve them. No one is interested in a
report on the progress of 98,000 space rocket parts
if they are being produced on schedule. However,
any manager is interested in a review of the 3 to
10% exception list of delayed or off-schedule parts.
The chore of review can be left to the computer.

GREATER BEAM CAPACITY

Westinghouse has found a method to increace a laser beam's
data - carrying capacity. Gas laser emits beams from both ends,
one passing through optical phase modulator. Modulated light
is mixed with unmodulated beam, mirror - reflected, from the end
opposite the modulator; side - band frequencies are generated.

MAKERS OF LOUDSPEAKERS face cconomic
stagnation unless they score a technological hreak-
through, the industry was warned at a meeting of
the KL\ Loudspeaker and Loudspeaker Parts Sec-
tion, represented by most of the nation’s 31 loud-
speaker firms. The industry has relied on economic
and technical progress in other parts of the elee-
tronics industry; there have been no significant
contributions to speaker technology in several dec-
ades, according to Section Chairman Marvin 1.,
Bruckner, sales manager of Oxford Electric Corp.
He attributed lack of R&D to “natural inertia”™ and
manufacturers’ emphasis on keeping up with com-
petitors by duplication. or to their attempt to main-
tain status.

TIGHTER CURBS ON GRANTS to scientists
have been placed by U. S, Health officials while
National Institute
of Tlealth yearly hands out $300 million to 1200
colleges, medical schools and research institutions.

educators charge “policing.”
tal

Congress velling for closer accounting, has caused
NIl to make changes: Scientists under grants
must now account for time and effort to verify
salary needs. Use of funds to support teaching is
now restricted. Accounting by schools must be
more extensive and stricter to prove need for new
equipment bought with U. S. money. Scientist can
no longer alter scope of research even in a bhlind
alley—new action and money are required. Foreign
travel is approved only if adjunct to rescarch work.
University officials and some Government men

insist the new measures are senseless and “asinine.”

DESTRUCTIVE LASER EFFECT on malignant
tumors and occlusive lesions of the arterial system
is the basis of research now underway as confirmed
by Raytheon Co. and the surgical research stall of
Pratt Clinic-New England Center Hospital, Tufts-
New England Medical Center. Intensive experi-
ments have been conducted using hamsters and
human biopsy and autopsy specimens. Under close
study is the immediate and long-term effectiveness
of laser energy from %2 to 300 joules on malignant
tumors, cardiovascular lesions, skin and viscera.
Laser has maximal effect on some malignant tis-
sue and minimal effect on normal tissue. Goal is
to find out whether the phenomenon has a thera

peutic application for humans.



GLOBAL COMMUNICATIONS remained a
bounecing ball as RCAN's chairman David Sarnoti
urged congressional action on a unified national
communications policy. I'TT president llarold S,
Geneen had attacked proposals to merge all inter-
national voice and record communications facilities
under control of the Communications Satellite
Corp. as “connter to U.S, historical opposition to
monopoly in any field.” Gen. Sarnott reaffirmed
his support of the global satellite communications
system and said that the I'T'T proposal to separate

voice and record services in communications “would
turn back the clock of progress and would be a dis-

service to the public.”

MORE THAN 1,000 ETV CHANNELS will he
needed within the next decade according to a sur-
vey of U.S. educators. Up to June I of this year,
IFCC had reserved 332 chaunels for education. but
only 80 [ETV stations were in operation. As a re-
sult of the Eduncational Television Facilities Act
becoming law in May, 1962, Congress had author-
ized $32 willion to be allocated during the hve years
ending July 1, 1908, for matching grants in support
of approved ETV projects. The program really
got underway when $1.5 million became available on

-

May 17, 1963. Congress will be asked ycarly to
appropriate additional funds for the program as

more regions apply for grants.

ONE-POUND PORTABLE LASER

An experimental laser tested by Raytheon can send 10 voice
messages for more than a mile over an infrared beam, gener-
ated by a one-pound gas laser. The 3.5 micron device shows
promise for use in space exploration, on 2 battlefield or air-
craft carrier and for “‘secured” communications.

ELECTRONIC INDUSTRIES -+ August 1963

HOW DOES IT FEEL IN SPACE?

While working on controls and display systems for NASA Apollo
Moonship command module, Honeywell's engineers can reach into
“space’ through a pressure - suit glove in vacuum chamber, as
engineer Don Miller does. Cetting the feel of a pressurized
space suit enables engineers to design gear for astronauts.

GALLIUM ARSENIDE JUNCTION LASER
operating continually at more than one watt ontput
was described by two (5. E. physicists at a recent
IEE conference. Tire output of the laser is a ten-
fold improvement over ordinary ruby and gas
lasers, according to the designers. It operates at
20 to 30% cfficiency, requiring only 3 to 6 watts
in to produce one watt-plus output. The laser junc-
tion showed maximum performance at 20° K, but
also has excellent performance at higher temps.
A unique heat-tranfer design allows current at the
rate of 4000 amp. per sq. cm. to pass throngh the
junction. Cross section of the junction ix about
1/1000 sq. em. Coherent light emitted is near infra-

red (8400 A\).

WELDING ELECTRONIC WIRES thinner than
a hwman hair to surfaces only a few thonsandths of
an inch thick is no problem now to Bocing engi-
neers. They spent nearly a year developing a new
machine that has proved its ability to overcome
most joining probiems met in microclectronics.
Easily used. the device reduces the need for skilled
welding technicians and cuts joining time by 80%¢.
Using a precise weld pulse, the machine controls
duration accurately from 1,1000 to 1/16 second.
Electrode pressure is varied from less than an
onnce to 24 pounds.

(More RADARSCOPE on Page 10)
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RADARSCOPE

L

EIA PRESIDENT WARNS the nation’s elec-
tronics firms that “fragmentation” poses their
greatest threat. Charles F. Horne, EIA head and
president of General Dynamics, Ponoma, Calif.,
called for unity in purpose and goals beneficial to
all electronics manufacturers. “Unless we find a
mutually acceptable modus operandi for unifying
electronic industries and working together we may
disintegrate into a heterogeneous assembly of man-
ufacturing groups whose identities are absorbed in
our many customer industries,” he said. “Govern-
ment and national prestige rest heavily on the abil-
ity of electronic industries to maintain our world
leadership in research and development.”

VARIABLE FREQUENCY IN LIGHT, by
changing the frequency of a laser light beam, is now
possible, according to Dr. Robert Terhune, of Ford
Motor Co. By passing light through liquid nitro-
gen, the “Raman Effect,” light of other frequencies
can be extracted in a “four photon process.” As
the beam passes through nitrogen, a red spot ap-
pears surrounded by brilliant colored rings, color
depending on ring diameter. Photon pairs are an-
nihilated as they enter the nitrogen and are replaced
by others of different frequencies, equally above
and below laser frequency, by some multiple of
liquid nitrogen’s molecular vibration. The colored
rings show that highly sensitive light amplifiers,
using laser radiation similar to radar parametric
amplifiers, are feasible. Intense laser beams with
frequencies from far infra-red to near ultraviolet
are possible.

LASER BEAM MESSAGES could lift radio
“blackout” that isolates Mercury astronauts re-
entering the atmosphere, according to a Douglas
Missile & Space Systems Division Physicist. The
physicist, Richard C. Sykes, said that an ion sheath
called plasma surrounds the re-entering vehicle
and acts as a barrier to r-f signals. Laser beams
will penetrate this, says Sykes. Mercury pilots
have experienced radio “blackout” as long as 415
minutes. Douglas simulated the sheath in a hyper-
velocity wind tunnel. Fixed models were given
shock waves at 40 times speed of sound. Slivers
of coherent light were beamed through the plasma
around the models with a ruby laser.

RCA’S RADICAL COMPUTER MEMORY is a
thin-film superconductive array that stores 16,384
bits in an area smaller than a playing card, and
only 120 millionths of an inch thick. It combines
higher speed, large capacity and compactness in
single all-electronic unit. The experimental unit is
a glass plate two inches square. Between three
silicon oxide layers (insulators) are two conduct-
ing grids, each of 128 hair-thin lead strips, de-
posited at right angles in a fine screen pattern. Be-
low this is the thin-film storage area; its capacity
is the 16,384 intersections formed by the grids.

LASER GYROSCOPE RESEARCH, for a space
guidance device, will be continued by Sperry Rand
scientists under a USAF contract for $100,386.
Sperry first demonstrated the practicality of a laser
gyro by whirling counter-rotating beams of light
around a meter-square ring on a movable platform.
Rotation of the platform lengthened the path of
one beam while shortening the other. This caused
a frequency difference between the two beams pro-

portional to the rate of rotation.
(More RADARSCOPE on Page 13)

PHONE CALL TO THE MOON

Louis Focht, Philco scientist, checks small speech sounds on
incremental speech analyzer in studies to send human voice on
single signal or tone, rather than as complex signal. He says
that one day, with low power and narrow bandwidth, we may send
phone calls to the moon, to space craft, even beyond Pluto.




Only

Bahcock
makes
two
different
half-size
crystal
can
relays

this one latches
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Designed for low profile mounting, Babcock’s
new half-size crystal can relays are avail-
able for latching (BR-17) and non latching
(BR-16) application. Both types feature
exceptionally high sensitivity and durability.
Remarkably efficient coil operation requires
only 175 mw pull-in power tc switch any load
from dry circuit to 2 amps. Predicted failure
rate on the BR-16 and BR-17 is less than
0.1% in 10,000 operations with a 90% con-
fidence factor.

These exclusive Babcock high reliability fea-
tures are the reasons why:

High-flux armature action. Balanced armatere
ts located inside cofl along path of masimum fux
h.,\‘ concentrafior. #igh density of magnetic force knes
R in core allows armature movement with minimum
field excitation

Heat sink / magnetic flux conductor. toil
cover of high permeabity alloy lowers beat genera-
tion through improved magnetic circun efficiency,
while functioning o dual capacity as hea! conductor-
radiator

Activated Vycor getter. Exclusive o Babcoch,
this porous glass getter prevents contact contammna-
o tion by adsorbing outgassed organic subsiances, ‘ol
lowing production degassing at 200 C under less
than 5 micron: vacuum

Welded-header construction. Autonatic sezing
process grves stronger header-case bond «nd prev nts
solder flux costaminaion Leakage rate is less than
10* c.c. per sec by mass spectrometer

Self-wiging. gold-plated contacts. Centacts of
AgMgi ailoy with specially designed conhiguration
assure mess-free pecformance under load 3nd mini-
mize low level conact resistance

The BR-16 is available in SPDT and DPDT
versions, the BR-17 as DPDT only. Various
mounting arrangements and either plug-in
or solder hook terminals can be supplied
as standard. Send for complete details.

BABCOCK
o RELAYS

A DIVISION OF BABCOCK ELECTRONICS CORPORATION
3501 HARBOR BLYD., COSTA MESA, CALIF. e 545-2711

Booth 316 WESCON
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IEE low cost

Status Indicators
give you up to

12 message displays
in 3 square inches

.« Simultaneously!

You get up to 12 message displays individually, in combination,

SPECIFICATIONS or all simultaneously...at costs as low as 80 cents per

yiessage Areas: Up 10 12 per unil; each  yicarion ., with the IEE Status Indicator.

%" sq. « Message Displays: Numbers,

letters, words, symbols, colors « Input: Each of the 12 message positions is back lighted by an individual

Straight decimal system o Lamps: Any
T3-!4" bayonet base lamp « Voltage: 6
to 28 voits « Ambient Temp.: 140°F max-
imum with all 12 lamps lit « Unit Price:

$|1.2.:3 'T: (PCHIEER e e Messages can be engraved on the viewing screen, placed on film, or
slightly higher. ) A
by use of both methods, you can obtain combination effects.

lamp—easily replaceable from the front.

All messages are displayed on a single-plane viewing screen.

URGENT Quick, easy lamp replace-
ment from front of unit.

SERVICE Redundant lamping available.
Message film behind screen can be

REHUIRED replaced easily for field changes.

Messages can be typed or lettered on

mylar film or parchment for

Larger message displays can be ob- development jobs.

tained by combining message ateas .
and lighting message with more than No mounting screws on face of unit.

one lamp. This unit shows dividing Two screws inside Status Indicator
lines engraved on screen, messages draw unit tight against front of panel.
on film. Unit can be mounted vertically
or horizontally.

Write today for Status Indicator message designer sheet and complete specifications.

INDUSTRIAL ELECTRONIC ENGINEERS, INC.

5528 Vineland Avenue ¢ North Hollywood, California « Phone: (213) 877-1144 « TWX: (213) 769-1636
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ENGINEERING SALARIES for 1962 had a me-
dian increase of 8% over 1960 according to the
latest “Professional Eugineers Income & Salary
Survey™ of the National Society of Professional
Lngineers. The median annual income for the
20,617 engineers included in the Survey was to De
$11460. as compared with a median of $10.660 in
1900, and $10,000 in 1938. The survey presents a
statistical summary of engineer earnings from 1952
to 1962, East coast engineers continued to lead all
others in general income. Engineers in the plains
areas reported median earnings of $2.250 Dbelow
those in the east.

TV SET MANUFACTURERS are revving up
changeover to full production of all-channel TV
sets, although they still have about eight months
to comply with the new law that all TV units re-
ceive all 82 channels. According to Morris Sobin,
president of Olympic Radio & Television Division
of Lear-Siegler, 20% of black and white sets pro-
duced in 1963 will be all-channel. But, many who
buy sets may never use their UHF tuner. Mr.
Sobin suggested the U.S. might kill the 10%
excise tax on sets, bringing prices down. Then
buyers won't feel cheated if they can’t use their

UHFE tuner.

LASER QUALITY CRYSTALS of Lanthanum
trifluoride have been produced by Philco scien-
tists. The crystals, grown in active ambient gases
with new techniques, measure one inch long by
a quarter inch wide. Measurements of threshold
levels indicate that a crystal grown with 1% by
weight of neodymium had a threshold level of
175 joules, while a second crystal half as long but
with a neodymium of 3% showed laser action at
135 joules. An FT 324 discharge lamp was used.
Philco scientists say crystals should atford laser
systems with minimum weight, space and power.
especially in mobile ground and space equipment.

ELECTRICAL POWER SYSTEM for space
rockets has been invented by an engineer at the
NASA-Marshall Space Flight Center. The engi-
neer, Robert J. Schwinghamer, said solar cells on
the rocket’s exterior would gather sun’s energy
and store it in capacitors. The capacitors would

ELECTRONIC INDUSTRIES -+ August 1963

RADARSCOPE

serve as an integral part of the rocket exterior
and of the bulkhead structures. The stored energy
could be switched rapidly to energize rocket com-
ponents such as lasers, radar and electric engines.
It would also provide magnetic field pulse-power
for tools to be used in building space structures,
including assembly, maintenance and repair.

ELECTRONIC PRODUCT EXPORTS in 1962
hit $747 million, a jump of 22% over the $613 mil-
lion a year ago. reports Commerce Departiment.
Electronic detection and navigation equinment
jumped from $70 million to $163 million. Exports
of computers and parts in 1962 topped $136 million ;
principal markets were the European Economic
Community, Japan, the United Kingdom and Can-
ada. Test equipment shipments increased from $23.5
million to $26.2 million. Television CRT’s dropped
from $21.3 million in 1961 to $16.2 million in 1962,

AIR FORCE TV GOES TO COLOR

Control center at Andrews Air Force Base, Md., one of three
Systems Command bases using color TV for management communi-
cations, contains equipment comparable to commercial TV sta-
tions. The closed circuit systems, by RCA, includes complete
studio facilities to record briefings and reports on TV tape.




NEW

Vee
Veex Vee Sat.

No. Icex=5ma Sustaining lc=5A lc=10A

400 _ 0.7

M Avenport 6-0365 ’
AREA CODE 201 AREA CODE 313 AREA CODE 415

SEE OUR DISPLAY AT WESCON—BOOTHS 3814 AND 3815.
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1Pton 0-8807
AREA CODE 213

New from Delco Radio! Silicon power tran-
sistors with Vceo, Vcbo and Vces of 400 and
500 volts in two gain ranges. This new line
of high power transistors permits never-
before-possible simplification of design in a

wide area of applications. D ELCO

Available at all Delco
Radio distributors or RADIO

through our sales offices.
Right now.

75-¢ (7‘1‘:\;1\1’«' e2 d/ Ext. 50
AREA CODE 315 AREA CODE 312 AREA CODE 317
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COMING EVENTS

I
AUGUST

Aug. 11-15: Heat Transfer Conf. & Exh.,
ASME, AIChe; Somerset Hotel, Bos-
ton, Mass.

Aug. 11-17: Annual Ind. Res. Conf.,
Columbia Univ.; Arden Hs., Harri
man, N. Y.

Aug. 12-14: AIAA Guidance & Control
Conf.; Mass. Inst. of Tech., Cam-
bridge, Mass.

Aug. 14-16: Symp. on Electronic Cir-
cuit Packaging, Univ. of Colo,
Boulder, Colo.

Aug. 19-21: Cryogenic Eng'g. Cong.;
Univ. of Colo., Boulder, Colo.

Aug. 26-28: Conf. on Simulation for
Aerospace Flight, AIAA; Deshler-
Hilton Hotel, Columbus, Ohio.

Aug. 26-28: Conf. on Physics of Entry
into Planetary Atmospheres, AIAA;
Mass. Inst. of Tech., Cambridge,
Mass.

Aug. 26-28: 46th Summer Mtg., MAA;
Univ. of Colo., Boulder, Colo.

Aug. 26-29: Pacific IEEE Gen'l. Mtg.;
Davenport Hotel, Spokane, Wash.
e e —————— - i)
'63 Highlights
WESCON, Western Electronic Show and
Conf., Aug. 20-23, IEEE, WEMA; Cow

Palace, San Francisco, Calif.

NEC, National Electronics Conf., Oct.
28-30, IEEE, McCormick Place, Chi-
cago, lll.

NEREM, Northeast Research and Eng.
Mtg., Nov. 4-6, IEEE; Boston, Mass.

e ————————— 1

Aug. 26-30: 68th Summer Mtg., AMS;
Boulder, Colo.

Aug. 26-30: Annual Summer Mtg., Soc.
for Ind. & Applied Mathematics;
Univ. of Colo., Boulder, Colo.

Aug. 26-31: Annual Mtg., Electron Mi-
croscope Soc. of America; Denver-
Hilton Hotel, Denver, Colo.

Aug. 27-30: 18th ACM Nat'l. Mtg. &
Exh.; Denver-Hilton Hotel, Denver,
Colo.

SEPTEMBER

Sept. 8-13: AChs Fall Mtg.; New York,
N. Y.

Sept. 9-11: 7th Nat’l. Conv. on Military
Electronics (MIL-E-CON 7), IEEE
(PTG-MIL); Shoreham Hotel, Wash-
ington, D. C.

Sept. 9-12: 18th Annual Instrument-
Automation Conf. & Exh., 1SA; Mc-
Cormick Place, Chicago, Il

Sept. 10-12: Fall EIA Conf.; Biltmore
Hotel, New York, N. Y.

Sept. 10-13: Ceramic-Metal Systems
Fall Mtg., ACS; French Lick Hotel,
French Lick, Ind.

Sept. 11-13: SME Annual Fall Mtg. &
Rocky Mountain Minerals Conf.,
AIME; Salt Lake City, Utah.

Sept. 12-13: 11th Annual Joint Eng'g.
Mgmt. Conf., IEEE, ASME, AIIE,
ASCE, others; Biltmore Hotel, Los
Angeles, Calif.

(Continued on page 187)
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| (4 tape Loads like
' recorder? a toaster?
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Not A tape recorder. SIX tane recorders! Slide six continuous-loop, reversible
Stacked inside a KRS DATA-Stact™ STACTape™ Cartridges into a DATA-Stact
Portable Instrumentation Recorder, six Recorder. Ease them down guide rails
magnetic tape cartridges perform the with fingertip pressure. You've just
functions of six tape recorders, giving loaded six tape recorders in less than
you 12 full channels of data-logging 20 seconds. And you never need to han-
capacity. The cartridge-stack is fitted dle factory-loaded tapes during opera-
into a single 1%2-foot cube. tion or storage.
Reproduce? Who puts S. A.*

While recording? into
Data Recording?

A

Nothing to it, when your recorder is Only KRS offers * Stack-Able design.
Stact. While recording data on one or Based on units thoroughly tested in
more tapes, you can reproduce them broadcast and professional applications,
simultaneously on the remainder with DATA-Stact recorders are all-solid-state,
automatic synchronous start-stop opera- use only two moving parts, and require
tion of the six cartridge stack. virtually no maintenance to keep in top

operating trim.

Dept. E.I.

Write for Instrumentation Division Bulletin
DR-1 giving the vital statistics. e

lececrronics| Palo Alto, California
™ Trademarks of KRS Electronics j
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You Specify Thom.... / 54-@)/ [ DESIGNS AND BUILDS THEM
FILTERS

When you are looking for high quality, choose ESC filters. Every
unit is built to your specifications.

——
1
1

L]

From initial filter design, through applications engineering, to
final production of a unit that will meet your exact needs, the
established ESC reputation for quality is your assurance of
maximum performance and reliability.

ALV ATTERUATION (08)

B DG T B4 B

Many of your requirements can be met by one of the special units
that ESC has designed and produced for specific uses. Or, we will
design, modify and produce filters to your exact specifications.

TYPICAL LOW PASS FILTER -

T T T
0 R DB
S } 15

ESC filters are designed to meet all the requirements of MIL
SPEC. F 18327.

Write today for your copy of the ESC filter questionnaire.
We will analyze your requirements and furnish a quota-
tion on filters that will meet your exact requirements.

e BULATIVE ATTERUATIOR (84]

~000m 4€Om © +BO0N 0O
Cveies seviation

" TYPICAL BAND PASS FILTER
CENTER FREQUENCY 10Mc

T

RLATVE ATTSMUATION {08)

Iagnangag

s -oe @ e0o e *300
Cvouas beviaYion

TYPICAL TONE CHANNELS
170 cps SPACING

ELECTRONICS CORP.

S34 BERGEN BOULEVARD e PALISADES PARK, NEW JERSEY
INTERNATIONAL DIVISION e CABLE ADDRESS e CHURCHIN
15 MOORE STREET @ NEW YORK 4, NEW YORK
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OVER-REGULATION: A GENUINE PROBLEM

WESCON: THE OUTLOOK FOR 1963

WESCON FEATURES HEAVY TECHNICAL PROGRAM.. 34
WESCON EXHIBITORS & VISITING COMPANIES

NEW PRODUCTS AT WESCON

WESTERN ELECTRONICS CLINGS TO SUCCESS
WESCON SHOW PLANNER. ... ............ follows p-100




WIDEST
FREQUENCY
RANGE
EVER |

1245 Q METER

Marconi Instruments’ Q Meter, 1245, has the widest range ever (1Kc to 300Mc) — it
replaces two instruments. New design of injection impedance gives increased ac-
curacy and reduces need for corrections. Appreciate this accuracy, versatility and
economy with your own in plant demonstration NOW.

Product Highlighte
FROM MARCONI INSTRUMENTS FAMILY OF
TELECOMMUNICATIONS MEASUREMENT EQUIPMENT

144H AM Signal Generator 10Kc-72Mc 34 )
791D *FM Deviation Meter 4Mc-1024Mc 3 A"a"v'lab'e VT"tReq”eztﬁ-
arconi Instrumentation
995A/2M FM/AM Signal Generator | 1.5Mc-220Mc 36 A technic'aln nformation
1066B *FM Signal Generator 10Mc-470Mc 37 bulletin issued quarterly
JEI5 DAME e 1Kc-300Mc A Check 42 Reader Service Card
1249B Noise Loading Test Set Up to 960 channels 39
(1200 channels to
special order)
1313 V4% Universal Bridge 7 decade ranges LCR 40 5 TR
1370 R.C. Oscillator 10cps-10Mc 41 rlﬁ&ﬂlﬂ%{%ﬂ
* Tel ing Version Avallabl g .- k‘.-»»;;" ,:"-:%--- E
MARCONI =
Pl i X L
DIVISION OF ENGLISH ELECTRIC CORPORATION T
| N S TR U M ENT S 111 CEDAR LANE o ENGLEWOOD, NEW JERSEY :



(A Guest Editorial)

As WESCON 11mE arrives this year, the western
industry finds itself in an uneasy and unsettled mood,
Western electronies is busy, and its capacity for in-
novation and its facilities for production is greater
than ever before. Yet a growing awareness of heavy
dependence on the enormous monopsony which is
the Department of Defense has brought unprece-
dented nervousness to the usually cheerful west.

The entire industry is affected by recent changes
in DOD buying policies, and not only the west. But
these changes seem to affect most heavily the R&D-
oriented western segment of the industry. Many of
the changes are designed to hamper and circums-
scribe the company in a sole-source position, with
product that cannot at the moment he obtained else-
waere. The purpose, of course, is to prevent the
sole-source company from taking unfair advantage of
its position. The effect is to make it disadvantageous
to be a leader, since it is obviously impossible to
lead without being, from time to time, out in front
with products not available elsewhere hecause compe-
tition has not had time to copy.

Not all western companies are involved, of course.
The changes in regulations introduced last winter
affect very little the great systemn manufacturers, and
the many small specialist concerns in the west are not
hothered mmch, except by new and cinihersome hid-
ding procedures. But many western outlits have
prided themselves in leading the world for vears in
the development and production of sophisticated sub-
systems, mstruments and components. These people
are now looking hard for non-military markets. \And
they wonder whether the country will really gain by
procedures which protect the DOD  from paving
excessive prices, at the cost of stifling the inventive
advancement which has been the hallmark of the
industry, and on which our relative military position
depends so heavily.

Western Electronic  Manufacturers  Association
(WEMA). as spokesman for western clectronics,
submitted a formal statement to the DOD last spring.
This statement, which included recommendations,
expressed the serious concern of many western com-
panies. Tt pointed out the high probability of a slow-
down in technological advance, hecause the cumber-
some controls prevented plowing back profits made

ELECTRONIC INDUSTRIES + August 1963

on advanced products into development of still hetter
devices. It also criticized the ambiguities in the
ASPR changes which were causing costly overuse of
the cost-analysis teclmique, the dangers inherent in
forcing exchange of cost information between com-
petitors, and the unfairness of preventing companies
which had entered into “cost-sharing™ contracts
from recovering their investment.

Some of the minor matters are corrected by recent
amplifications and interpretations issued hy DOD.
But the DOD policymakers, unquestionably intelli-
gent and dedicated men, appear to remain uncon-
vinced by the key concern of the industry—that the
rigid pricing controls will cut off the water from the
fertile and productive fields of electronic innovation,
and that this will inevitably hurt our national mili-
tary position,

Industry representatives return from their fre-
quent visits to the Pentagon disheartened and dis-
couraged by this failure in communication. Many of
them feel that the DOD people consider the industry
complaints as simply crybaby stuff—the weeping and
wailing of people who are heing hurt in the pocket-
hook. They know that this is not so and that time will
prove that it is not so. But can we afford the time?

So electronics management men arrive at WS-
CON this year with a new kind of problem and a
new and unpleasant nervousness on top of their load
of responsibilities. We deplore the unnecessary and
obstructive over-regulation which has created this
additional burden. But we believe that the industry
has the brains and the spirit, the vigor and the
resilience to overcome this problem as it has so many

others,

By EMMET G. CAMERON

Varian Associates;
President, Western Electronic
Manufacturers Association
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Unusually sharp, clean pulses come from the Sylvania SYS-3014/3055%, a new microwave
diode switch with 5-nanosecond speed, specifically designed for the Bendix APN-141 radar
altimeter system. Because of this speed, it is now possible to measure lower altitudes with
greater accuracy than ever before.

Design of the SYS-3014/3055 Diode Switch eliminates undesirable mixing of the trigger
pulse with the r-f signal and minimizes any static noise contribution of the switch. Switching
time is determined only by the characteristics of the driver. And the high isolation figure (36
db minimum) makes the unit useful for receiver protection as well as for pulse modulation.

" Patent applied for

Sylvania..firstwitha5-nsec 4300 Mc

R-f pulse closely duplicates drive pulse




Diode Switch SYS-3014/3055

Switching time: 5 nanoseconds

Frequency: . 4250 to 4350 Mc

Minimum isolation: 36 db

Maximum insertion loss: 1db

Maximum peak power: 36 watts N f Il.o t

Max. CW or average power: 1 watt ew u c ave
Length: . = 3% inches

. . -4
S e e circulator...compact,

In addition to the S$YS-3014/3055, a variety of other microwave full shielded
diode switches is available from Sylvania. Typical examples are: y

Type Frequency
SYS-3016 ...1700-1800 Mc
SYS-3186 ....1500-2000 Mc
SYS-3145 13325 *=30 Mc
SYS-3113 5925.6425 Mc

a

jode switch

Sylvania meets the need for wideband circulators
with a new miniature unit featuring a frequency range
of 2 to 4 Gc—the only full-octave completely shielded
circulator available today. The SYF-3248 is readily
available in sample quantities. Summarized specifi-
cations appear below.

SYF-3248 is the newest in a broad line of Sylvania
shielded 3-port circulators covering frequencies from
below 1 Gc to more than 35 Gc. All offer high stabil-
ity over a temperature range of —30°C to +70°C,
and all have low VSWR and excellent ratios of isola-
tion to insertion loss.

2 @ § § & Min. Max.

E & ~ ! ; Frequency | Isolation| Insertion Length

& § I H Type (Ge) (db) Loss (db) | VSWR {inches)
SYF-3248 24 20 04 1.3 2
SYF-3030 0.9-1.0 15 0.5 1.3 2
SYF-3207 34 20 0.5 1.3 12
SYF-3231 4-5 20 0.4 1.3 1Y
SYF-3233 4-6 20 0.4 1.3 112
SYF-3232 5-6 20 0.4 1.3 12

i I

As a leading producer of solid-state devices, Sylvania
is in an excellent pcsition to satisfy your particular
microwave design requirements. Contact your Syl-
vania Sales Engineer, or write to Sylvania Electric
Products Inc., Mountain View, Calif.

MICROWAVE DEVICE DIVISION

SY]. ]ANIA

GENERAL TELEPHONE & ELECTRONICS (48)

—

NEW CAPABILITIES IN: ELECTRONIC TUBES + SEMICONDUCTORS
MICROWAVE OEVICES « SPECIAL COMPONENTS « DISPLAY DEVICES

AT WESCON: BOOTHS 2901-06 AND 2917-22
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WESCON:
THE OUTLOOK
FOR 1963

The largest annual event of its kind

in the West is expected to draw about 35,000
people this year. Here's a rundown

on the highlights of the show.

More TiaN 800 ExiisiTors, displaying their wares
i 1,210 hooths, will be on hand for the 1903 WI.S-
CON Show at San Francisco's Cow Palace Aug. 20-
23. Some 33000 engineers are expected to attend,

Every available booth has been hooked, and the ex-
libits, if lined up. would stretch more than two miles,
WESCON will use nearly a third of a million

square feet of floor space for its show, including one




adjoining hall where meetings will take place in four
rooms seating 300 and a fifth seating 800. Becanse
of the hnge expected turnout, a new entrance has
been added this year.

This year’s theme is ' Frontiers in Electronics,” an
appropriate phrase for a hooming area. The West
now accounts for a fourth of all electronic sales and
cmplovment in the U.S.. with 1190 electronic firms
employving more than 260,000 people and with fac-
tory sales of about $3.9 billion a vear. INive years
ago there were hut 920 Hrms emploving 164,000 peo-
ple with factory sales of $2.2 billion,

The San Francisco Bay Area ranks second behind
Los Angeles as the top electronices center in the West.
In five vears the area gained 40 companies, 15,000
cimployvment and $315 million in sales.

Here are highlights of the show:

Technical Sessions

A record 300-plus papers have been submitted for
consideration along with 20 invited papers to make
up the 18 regular morning sessions. Four special
afternoon sessions are scheduled. Session  subjects
include antenna arrays, network theory, control sys-
tems and  theory, reliability, pattern recognition,
semiconductor devices, semiconductor microelectron-
ics, adaptive learning machines, high power modula-
tors and engineering management.

Field Trips

Eleven technical tours have been set, closely iden-
tiied with the main subjects of the technical pro-
gram. Among the firms and organizations to be
visited are the LElectronics Research Laboratory at
the University of California; Spectra Physics: Syl-

vania:  Westinghouse;  Systron-Donner:  NASA
Aeronautical  Research Laboratories at  Moffett
IFeld; station KPEN in San Francisco; United

Technology Corp., Jennings Radio Manufacturing
Corp.. Microwave ILlectronics Corp., and the Stan-
ford Linear Accelerator Center.

Future Engineers

This will be the seventh consecutive year for a
IFuture Enginecers Show and Symposium Competi-
tion, a popular WESCON program begun with the
1957 show. The show is open to the public. More
than 30 displays are to he prominently located at the
new cast entrance to the Cow Palace. IEEE sections
sponsor the participants, choosing them from local
science fairs or by direct acquaintance with school
programs and arranging their transportation. Schol-
arship-fund prizes will he awarded for the hest dis-
plays in the show and in a student paper competition

held separately, (Continued on page 24)
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Exhibition booths: They'll total more than 1200 this year.

L4 . \
A .

NIGHT LIFE

BIMBO'S 365 THEATRE RESTAURANT — 1025
Columbus Avenue., GR 4-0365. 6 PM to 2 AM,
closed Sunday. Dinners, dancing, floor show. D,
CB.

BOCCE BALL—638 Broadway. YU 2-8597. 8:30
PM to 1:30 AM. Entertainment.

BUSTLES AND BEAUS—247 Powell Street. YU
2-733C. 4 PM to 2 AM, except Saturday, noon to
2 AM.

DOMINO PENTHOUSE — 25 Trinity Place. EX
2-5579. 8:30 PM to 2 AM, closed Sunday. Dancing,
entertainment. D, CB.

FINOCCHIO CLUB—506 Broadway. DO 2-9913. 8
PM to 2 AM daily; closed Monday. November thkru
May. Floor show.

GOMAN’S GAY 90’S—345 Broadway. SU 1-1899. 6
PM to 2 AM, closed Sunday. Dinrers, dancing,
floor show. D, CB.

hungry i—599 Jackson Street. EX 7-C929. 5:30 PM
to 2 AM, closed Sunday. Dinners, entertainment.
D, CB.

MOULIN ROUGE—412 Broadway. EX 7-6488. 6
PM to 2 AM. Floor show.

NEW FACK’S—2215 Powell Street. YU 2-2455. 7
PM to 2 AM Tuesday thru Sunday. 7 PM to 3 AM
Friday & Saturday, closed Monday. Dinners, danc-
ing, entertainment. D.

PURPLE ONION — 140 Columbus Avenue. SU
1-0835. 8 PM to 2 AM, closed Monday. Entertain-
ment,

RED GARTER—670 Broadway. YU 2-7483. 8 PM to
2 AM. Beer, wine and champagne; entertainment.
A. SABELLA’S CAPRI ROOM—2766 Taylor Street.
GR 4-8770. Dinners from 4 PM, dancing from 9
PM, nightly except Sunday.

SINALOA MEXICAN CANTINA & RESTAURANT —
1416 Powell Street. SU 1-9624. 6 PM to 3 AM.
Dancing, dinners, floor show. D, CB.

STATION J—569 Commercial Street. YU 1-4847. 5
PM to 2 AM, closed Sunday. Dinners, dancing.
SUGAR HILL—430 Broadway. SU 1-3872. 9 PM to
2 AM. Closed Sunday. Entertainment.

VARNI’'S ROARING TWENTIES—807 Montgomery
Street. YU 2-1350. 5 PM to 2 AM, closed Sunday.
Entertainment.

D-Diner’s Club; CB-Hilten Carte Blanche

23




All-industry cocktail party: It's scheduled for August 2C.

WESCON PREVIEW (Continued)

HOTELS—DINING & DANCING

NAME ADDRESS CREDIT*
Claremont Ashby Ave., Berkely

Fairmont California & Mason Sts.

Hilton Inn International Airport CB

Hyatt House

Jack Tar
Mark Hopkins
Sheraton Palace

Sir Francis Drake

Thunderbird

*AE-——American Express;

Blanche

1333 OIld Bayshore Highway, Burlin-
game

Van Ness Ave. & Geary St. AE, D
California & Mason Sts. AE
Market & New Montgomery Sts. D
Sutter & Powell Sts. AE

101 Bayshore Blvd., Millbrae AE
D—Diner’s Club; CB—Hilton Carte

Industrial Design

WESCON’s Industrial Design exhibit will be on
public display at the San Francisco Museum of Art

at Civic Center for a month preceding the show.

Twenty entries chosen for Awards of Merit will he

installed in a main gallery for public viewing July 20
(Continued on page 206)

SELECTED RESTAURANTS IN SAN FRANCISCO

(See Key for explanation of symbols)

CUISINE RESTAURANT ADDRESS PRICES CREDIT CUISINE  RESTAURANT ADDRESS PRICES CREDIT
CN Alexis 1101 California S3. \" 2] 1T New Joe's 540 Broadway ™M
SF Alioto’s Seafood Grotto 8 Fisherman’s Wharf M-E D FR Normandie International 1326 Powell St. E D, CB
T Alfred’s 886 Broadway M-E AR Omar Khayyam’s Powell & O'Farrell Sts. M-E D, CB
FR Alouette 1121 Polk St. M-E D, CB IT Oreste's 118 Jones St. E-V D
CN Amalio’s 1630 Powell St. E D IT Original Joe's 144 Taylor St. ™M
CN Bardeili's 243 O'Farrell St. M-E D, cB CN Owl ‘N’ Turtie 615 Washington St. E D, CB
SF Bernstein's 123 Powell St. M D.C8 GR Palm Garden Grill 975 Market St. !
AM Breen's Third St. near Market M 1T Panelli's 453 Pine St. E
CN Blue Fox 659 Merchant St. E-V D, CB IT Paoli’s 345 Montgomery St. E D,CB
SF Castagnola’s Fisherman’s Wharf ™M FR Place Pigalle 3721 Buchanan St. E D,CB
CH Cathay House 718 California St. ™M IT Polo’s 34 Mason St. M
P Chs-Che 1020 Kearny St. ™M CN Rad Knight 624 Sacramento St. E D,CB
AM Cliff House 1090 Pt. Lobos ™M o] FR Rtz Old Poodle Dog 65 Post St. E D, CcB
CN David's 474 Geary St. ™M SF A. Sabella Fish Grotto Fisherman’s Wharf ™M D
IT Del Vecchia’s 391 Broadway E D, CB SF Sabella & La Torre 3 Fisherman's Wharf }
SF DiMaggio’s Fisherman’s Whaif M-E D,CB GR Schroeder’s Cafe 240 Front St. m
CN Doro’s 714 Montgomery St. E D GR The Shadows 1349 Montgomery St. E
AM E|l Matador 492 Broadway ™M D CH Shanghal Low 532 Grant Ave. § D,CB
CN Engler's 20 Tenth St. M D PO Skipper Kent's 1040 Columbus Ave. E D, CB
CN Ernie’s 847 Montgomery St. \ D AM Spinacker Sausalito ™M
SF Expositien Fish Grotto 1 Fisherman’s Wharf M El The Taj 825 Washington St. M D,CB
IT Fior D'ltalla 621 Uaion St. M-E CH Tao Tao 675 Jackson St. M
SF Fisherman's Grotto 9 Fisherman's Wharf M SF Tarantino’s Fisherman's Whart M
FR Fleur De Lys 777 Sutter St. Vv D PO Tiki Bob's Post & Taylor Sts, M-E D
CH Four Seas 731 Grant Ave. ™M D, CB bl Tokyo (Tokyo Sukiyaki' 225 Jefferson St. M-E D,CB
SF Franciscan Fishermar's Whart M AE LT The Tortola 1237 Polk St. ™M
SF Golden Rule Cafe 763 Market St. | PO Trader Vic's 20 Cosmo PI. \ cB
AM Grison's Van Ness & Pacific E D 1T Vanessi's 498 Broadway M-E D, CB
CN Henry's Fashion 22 Davis St. M-E D, CB IT Veneto 389 Bay St. M-E D

Restaurant P Yamato Sukiyaki House 717 California St. M D, CB

AM House of Prime Rib 1906 Van Ness Ave E
CH Imperial Palace 919 Grant Ave. M-E D
El India House 629 Washington St. E C.ce il LIHL LS CREDIT
FR Jack’s Restaurant 615 Sacramentw St. E
CN Julius Castle 302 Greenwich St. E-v D I=Inexpensive AM=—=American AE-—=American
CH Kan's 708 Grant Ave. M-E D $2.50 & under) AR-—-Armenian Express
CN Koe's Auberge 1205 Stockton St. M M--Moderate CH=Chinese DC--Diners’ Club
FR La Bourgogne 320 Mason St. Vv D, CB ($2.75-84.) C N=-Continental CB---Hilton
CN La Strada 443 Broadway E D E=—Expensive El=East Indian Carte Blanche
AM Le Boeuf 545 Washington St. E-V . C8 ($4.25-$6.) FR—French
AM Leopard Cafe 140 Front St. E D.EB V-=Very Expensive GR-—German
CN Le Poulet 535 Washington St. ™M 2, €8 ($6. & over) IT=1talian
AM Lew Letr's 3345 Seiner St. E D.CB Based on prices for JP--Japanese
FR Le Trianon 242 O'Farrell St. E average dinner- not entree LT—Latin American
CH Nam Yuen 740 Washirgton St. M only- and not most or least PO-=-Polynesian
JP Nikko Van Ness Ave. & Pine St. M D.cB expensive items on menu.) SF--Sea Food
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Honeywell Advanced Materials Research Yields

New Precision Ceramics!

A virtually new technology has been developed to
increase the strength, precision and adaptability of
ceramics, giving them almost unlimited possibilities.

Newly developed precision ceramics offer dimensional
tolerances to 6-millionths of an inch, surface finishes to
2 RMS micro-inch, and electrical properties including
high dielectric strength and high piezoelectric constants.
These results have been achieved through a continuing
program of materials research.

For the past nine years Honeywell has probed into
the densities, purities and electrical and mechanical
properties of ceramic materials. As a result, exclusive,
superior piezoelectric and structural materials have been
developed and proved. For example, Honeywell’s Type
K-12 piezoelectric material can be stressed to higher
levels without depoling than other ceramic materials,
thus giving it advantages for high voltage generators.

PIEZOELECTRICS FILLING
IMPORTANT JOBS. Honeywell’s Type
C-16 combines a high piezoelectric
“g” constant and a high dielectric
constant. Because it is very stable
and has a low aging rate, it is espe-
cially suited for acoustic sensing
devices such as hydrophones.

Type S-4 generates high voltages
under stress and is ideal for impact
fuzing devices. Type 101, a modified
barium titanate, is used in large quantities in sonar and
hydrophone drive elements to produce an ultra-low
frequency. It is especially desirable where low price and
reliability are of prime importance.

Exclusive techniques for hot pressing lead zirconate/
titanate have resulted in ceramics with a theoretical
density of 99.5% —a density up to 3.5 percentage points
higher than conventional, atmosphere-fired materials.
Such superior properties produce a dielectric strength of
250 volts/mil, or more than a 100% increase over other
ferroelectric ceramics.

HIGH DENSITY

HIGH-TOLERANCE STRUCTURAL
CERAMICS. Honeywell’s research has
resulted in aluminum oxide ceramics
that can be machined to 6-millionths
of an inch. Used in gyro spin motors,
these materials sharply reduce drift.
Use of these materials also results in
a theoretical life span that approaches
infinity.

A magnesium oxide ceramic mate-
rial has been developed that is 99.9%
pure, is 98% of theoretical density, and has a melting
point of 5,075°F. With these properties it has the highest
known quality for electrical insulators, or for thermal
conductors used in environments where dusting and
spalling cannot be tolerated.

PRECISION
SHAPED

SEALS AND METALLIZING. Both
metallizing and ceramic-to-metal
sealing techniques have been devel-
oped to seal high-expansion steatite
ceramics to stainless steels, and to
seal alumina ceramics to titanium,
tantalum and molybdenum. Active
metal soldering techniques for ceram-
ic-to-metal sealing result in devices
that withstand thermal cycling from
—140°F to 750°F. Metallized ceram-
ic surfaces are bonded so firmly with
electrodes of gold, nickel, stainless steel, silver, or copper
that separation of the metal and ceramic is impossible
without destroying the ceramic base.

SEALING

WRITE FOR TECHNICAL BROCHURE.
These are only a few of the many
ceramic materials and techniques
that are available to you now. Sug-
gestions on how precision ceramics
may be used to advance the state-of-
the-art of your systems are listed
below.

We will be happy to discuss pre-
cision ceramics with you. Write for
our technical brochure, or if you have
a specific use in mind, send us details and we will analyze
them to determine how precision ceramics may be ap-
plied to improve your system. Write Honeywell, Dept.
671-D, 2600 Ridgway Road, Minneapolis 40, Minnesota.

FREE BROCHURE

HONEYWELL PRECISION CERAMICS
OFFER MANY ADVANTAGES FOR:

PIEZOELECTRICS

Sonar Listening Elements
Strain Gages

Depth Gages

Pressure Sensors

Liquid Level Gages
Surface Gages

Switches

Fuzing Elements

STRUCTURAL CERAMICS
ngh Temperature Heat Precision Shaped Struc-
xchange Media tural Members, such

Electronic Micro Module as Gimbals, Housings,

Substrates (B:el?"é‘gsv SDe_aI Rings,
Precision Shaped Elec- ylinders, Dies

trical Insutators Precision Orifices and
Radomes Valve Components

Antenna Housings Precision Gages

CERAMIC TO METAL SEALS
Specnallzed Vacuum Electrical Connectors,
Tube Bases Terminals, Headers
Metal to Ceramic Precision Coatings

Structural Joints Aerospace Vehicle
Electrical Circuit Boards Window Seals

Ignition Systems
Voitage Sources

Ultrasonic Cleaners,
Welders, Cutters

Accelerometers
Sound Detectors
Sound Emitters
Sonar Drive Elements

Honeywell

August 1963
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Because...

Mapico pure synthetic
iron oxides are un-
matched for uniform-
ity...they are
subjected to the most
precise production
controls.

Why
MAPIEO

iron oxides
for ferrites, above all others?

Because...

There's range . . . a
Mapico iron oxide raw
material is available
for every end use area
from deflection yokes
to temperature com-
pensated cores to hard
ferrites.

Because...

Mapico iron oxides are
made in three typically
different particle
shapes . . . each avail-
able in several ranges

Because...

Selection of the right
Mapico iron oxide gives
controlled electronic
characteristics and
shrinkage.

of particle size.

MAPICO

offers a useful, up-to-date chart on these
many oxides with detailed data on particle
shapes and other properties.

WRITE FOR IT TODAY!

MAPICO IRON OXIDES UNIT

COLUMBIAN CARBON COMPANY

380 Madison Avenue, New York 17, N. Y.
BRANCH OFFICES IN PRINCIPAL CITIES

COLUMBIAN CARBON COMPANY
380 Madison Avenue, New York 17, N.Y.
Please send me the new, up-to-date
chart on MAPICO IRON OXIDES FOR FERRITES.

Name

Position

Firm

Address

City.... .Zone........State....

Circle 82 on Inquiry Card

WESCON PREVIEW (Continued)

to Aug. 20. Entries will be accompanied by 200-word
descriptions of *“‘visual clarity of function, ease and
safety of operation. and appropriateness of appear-
ance.” A\ final judging during the museun showing
will determine the five main awards to be made at
the annual banquet.

Pre-Show Conference

On Monday, Aug. 19, the annual conference will
be held for distributors, manufacturers and repre-
sentatives. The site is the International Room of the
Jack Tar Ilotel. The cighth annual conference will
hegin with hreakfast and a morning session at 8:40,
and include a second session after lunch. Fach ses-
sion will have ten 20-minute conference periods. A
cocktail hour and dinner will he followed by enter-

taimment.
Cocktail Party

The cocktail period will have a circus theme. It is
scheduled for the Grand Ballroom of the Fairmont
Hotel. Featured will be performing clowns, a cal-
liope, a uniformed circus band and some surprise acts.

Banquet

The annual banquet is scheduled for Thursday,
Aug. 22, also in the Grand Ballroom of the IFairmont.
Dr. Lee A DuBridge, president of California Insti
tute of Teclnology, is the featured speaker. The pro-
gram includes the annual recognition award of the
Sixth Region of 1EILE to a member for his outstand-
ing professional contribution, and the awards in the
Industrial Design Competition. Music and dancing
continues  throughout the evening i this formal
event. (Continued on page 31)

ENTERTAINMENT IN SAN FRANCISCO

SPORTS
Baseball: San Francisco Giants vs. Milwaukee Braves,
Aug. 20 (night), 21, 22; Giants vs. Cincinnati Reds,
Aug. 23 (night). Day games 1 p.m., night games 8:15,
at Candlestick Park.

THEATER
Musical: Zenda, starring Alfred Drake, nightly at Curran
Theatre, 445 Geary St.
Drama: A Man for All Seasons, outlining high points in
the career of Sir Thomas More, nightly at Geary
Theatre, 415 Geary St.

SPECIAL ATTRACTIONS
Ice Show: Ice Follies of 1963, at Winterland, Post &
Steiner Sts.

FEATURED ENTERTAINERS
Name Attractions: Venetian Room, Fairmont Hotel,
California & Mason Sts.
hungry i, 599 Jackson St.
New Fack’s, 2215 Powell St.
The Black Hawk, 200 Hyde St.
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FIRST AS A MATTER OF RECORD...SCOTCH® BRAND INSTRUMENTATION TAPES

Scoteh

Thin coat tapes...like having
a quarter reel bonus in recording time!

259, more tape to the reel! That explains how “ScorchH”
BrAND Thin Coat Heavy Duty Instrumentation Tapes extend
recording time, conserve data storage space, permit more
compact equipment for high frequency recording.

An .18-mil oxide coating (60% thinner than standard) re-
duces tape thickness, while polyester backings of normal
thickness assure no loss in strength or change in physical
properties. And the thinner coating
of high potency oxides provides
closer head-to-tape conformity and
improved high frequency resolution
in the bargain.

Heavy duty oxide-binder formu-
lation shrugs off heat as high as
225°F, minimizes rub-off to assure
15 times the life of ordinary tapes.
Conductivity is 1000 times that of

Scotch

magnetic tap

T —

ELECTRONIC INDUSTRIES + August 1963

ordinary coatings, drains off dust-attracting static. Silicone
lubrication protects against head wear, extends tape life. Choice
of 7 thin coat heavy duty tapes meets all high frequency and
short wavelength requirements.

TECHNICAL TALK Bulletin No. I provides helpful infor-
mation on handling and storing instrumentation tapes. It dis-
cusses splicing, ways of minimizing dropout errors, precau-
tions in handling and storing, and how to avoid tape distortion,
accidental erasure, etc. Free. Write 3M Magnetic Products
Division, Dept. MBR-83, St. Paul 19, Minn.

""SCOTCH  AND THE 2LAID DESIGN ARE REGISTERED TRADEMARKS OF MINNESOTA MINING
8 MANUFACTURING CD., ST. PAUL 19, MINNESOTA, EXPORT: 99 PARK AVENUE, NEW YORK.
CANADA- LONDON, ONTARIO @1963, 3M CO

Magnetic Products Division Bm
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Reports are coming in: Sylvania Strap Frame Grid
Subminiature Tubes are proving themselves as
they are designed into radar, communications
equipment, telemetry and other systems. *‘Greater
performance per dollar’’—‘‘Higher Class C effici-
ency than any tube they have seen,” are typical
field reports from our men. Ready availability and
competitive prices, stemming from long experi-
ence and mass-production facilities, are other
Sylvania advantages.

Sylvania made the first Strap Frame Grid Sub-

miniature, and the line has now expanded to 10—
including two 26.5-volt types. Each one, when com-
pared to its nearest conventional counterpart,
shows a marked improvement in gain and operating
efficiency of both the plate and heater. In addition,
subminiature construction offers new ruggedness,
stability and radiation immunity —adding up to
high reliability. And you're not limited to triodes.
Double triodes and pentodes in the Sylvania line
can often do the job of two competitive tubes, thus
saving space and cost.

Proved in use: Sylvania Strap Frame
are practical route to top performance

CIRCUIT DESIGN HELP. New booklet on
Strap Frame Grid Subminiature Tubes,
complete with individual data

sheets, circuits.




= GRID RIGIDITY—KEY TO PERFORMANCE

Conventional grids, with wire wrapped around two vertical
“*backbones,”” depend on the windings for sturdiness. If the
* wire diameter is made small to achieve close cathode-to-grid
spacing, the grid becomes extremely delicate and distances
may change.

By introducing metal straps between the two backbones, a
stretcher is formed whose: rigidity depends on the frame and
not the winding. Hence the wire can be smaller and closer to
the cathode. This precise dimensional control significantly
improves Gm, Gm-to-1b ratio, gain, bandwidth and noise figure.
And stability is excellent, even under varying voltages and
environmental conditions.

Frame Grid performance is also available in economical
miniature tubes for industrial and commercial applications.

Subminiatures
and reliability

EXCLUSIVE:
Strap Frame Subminiatures for
26.5-V operation of all elements

Only Sylvania combines the advantages of Strap
Frame Grid and subminiature construction in tubes
for mobile applications—able to use 26.5-volt sup-
ply without transformers or the problems of series
strings. These two new Strap Frame Grid types are:

8103
Double triode —
11,000 Gm, 20 Mu.
26.5-V heater and
plate operation;
VHF RF amplifier,
oscillator and
mixer.

8414

Pentode — 5,000
Gm,50 Krp.Sharp
cutoff; 26.5-V
heater and B-sup-
ply; VHF RF and
IF amp, mixer;
low Cgp.

TN

The full line of Sylvania 26.5-volt Gold Brand Submin-
iature Tubes includes 7 types for 26.5-volt heater
operation as well as 7 additional types for 26.5-volt
operation of all elements. By eliminating unnecessary
system components and circuits, they enhance reli-
ability and facilitate circuit design—they are ideal for
use in hybrid circuits with transistors. In addition,
these compact tubes have the ruggedness and tested-
in reliability to meet the severe requirements of
mobile service.

For more information write to Electronic Tube Divi-
sion, Sylvania Electric Products Inc., Box 87, Buffalo,
N. Y.

AT WESCON: BOOTHS 2901-06 AND 2917.22

SYLVANIA

SUBSIDIARY OF

GENERAL TELEPHONE 8[[[6'7/?0”/5‘6’

NEW CAPABILITIES IN: ELECTRONIC TUBES o SEMICONDUCTORS
MICROWAVE DEVICES e SPECIAL COMPONENTS e DISPLAY DEVICES

Circle 13 on Inquiry Card



New compact storage tube for airborne applications

Hughes has developed a 5” diameter direct view storage
tube with an overall length of 8” (tube envelope length —47),
The Hughes H-1076AP20 TONOTRON* tube overcomes the
severe size limitations inherent in airborne equipment.
Designed with weather radar and terrain avoidance radar
in mind, the H-1076AP20 has both original design and retrofit
applications. It is now feasible to realize the advantages of
high light output direct view halftone storage tubes where
before only standard cathode ray tubes could be used.
While much smaller in size, the average performance char-
acteristics of the Hughes compact TONOTRON* tube are
equaltoor better than many larger 5” diameter storage tubes:
H-1076AP20 5" TONOTRON* direct view halftone storage tube
with electrostatic focus and magnetic deflection. 4 minimum
useful screen diameter. On-axis construction,

STORED RESOLUTION 50 lines/in (shrinking raster) for 5ua
beam current and 809% of equilibrium brightness.
BRIGHTNESS 2000 ft. L equilibrium brightness at 10.000 volts.
WRITING SPEED 60,000 in/sec for 5ua beam currents, from
0% to 80% of equilibrium brightness.

ERASE TIME 200 milliseconds (length of single pulse to reduce
brightness from 1009 to 20%).

VIEWING TIME** 30secs.—0%t020% of equilibrium brightness.
For additional information and answers for your specific display problems,

call, wire or write today: Hughes Storage

X Creating a new world with electronics
Tubes, 2020 Short Street, Oceanside, Cali-

et 9
fornia— Area Code 714,722-2101,Ext. 273 0r 1 :
280. Hughes Storage Tubes, 1 Bala Ave., | HUGHES '
Bala Cynwyd, Pennsylvania, Area Code (R b

215, MO. 4-3950. For export, write Hughes
International, Cutver City, California.

MUGHES AIRCRAFT COMPANY
VACUUM TUBE PRODUCTS DIV,

*Trademark Hughes Aircraft Company **By means of pulsing techniaques, unneeded Tiaht output can be traded lor extended viewina time.

8 MAX.

30 Circle 15 on Inquiry Card

4 MIN. SCREEN DIA.

51/4 MAX. O.D.
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WESCON PREVIEW (Concluded)

Ladies’ Program

International overtones will flavor the social pro-
gram for ladies. There will he two main activities.
On Wednesday, Aug. 21, a cruise boat will cross San
IFrancisco Bay to the Tiburon waterfront, which fea-
tures upperclass Boliemia in the form of handsome
homes, specialty  shops, art galleries and unusual
cafes. The Quay Gallery will iave a special sidewalk
art show and luncheon tables will he set at Tiburon
Tommy's and The Dock. At Thursday noon a large
luncheon is scheduled in the Garden Court of the
Sheraton-Palace Hotel, as the setting for an Oriental
fashion show. Miss Mai Tai Sing will be the com-
mentator for modeled contemporary fashions ereated
in Hong Kong and a collection of traditional Chinese
wedding costumes. The “Lion’s Dance” and hutter-
fly harp music are planned. A hospitality suite at the
Fairmont will be headquarters for the women's
events.

Show Committees

WESCON is run by 4 standing conunittees in-
volving nearly 350 volunteers, including area repre-
sentatives helping with the pre-show conference. The
governing body is an eight-man board of directors,
with four host-area men comprising an executive
committee. The 1903 committee is headed by Calvin
K. Townsend of Jennings Radio Manufacturing
Corp., San Jose, and includes Dr. John V. N, Gran-
ger of Granger Associates, Palo Alto; John AL
Chartz, Dalmo Victor Co., Belmont; and Dr. Ed-
ward W. Ierold, Varian Associates, alo Alto. Dr.
Herold has been elected an interim member of the
hoard succeeding Meyer Leifer.

WESCON committee members for 1963 are (seated, from left):
Calvin K. Townsend, the show's Chairman of the Board; Dr. John
W. Granger, the Chairman of the Executive Committee; and Ed-
ward W. Herold, the Convention Director. Standing: John A.
Chartz, the Show Director, and Don Larson, WESCON Manager.

ELECTRONIC INDUSTRIES + August 1963

Actual Size

NEW 1/6-SIZE CRYSTAL CASE RELAYS

MODELS 900 (SPDT) and 901 (DPDT)
Meets requirements of MIL-R-5757D
Self-mounting to printed circuit boards
0.1" grid spaced terminals

Balanced rotary type armature

Positive contact wiping action

High-temp. coil wire rated +220°C

Large coil provides greater coil power

All welded rigid frame construction

Corrosion resistant throughout

Size: .500"L x .230"W x 430"H

Weight: 0.15 ounce

Coil rating: 6, 12, 26.5, 48, 76 VDC (others available)

Contact arrangement: Form C

Contact rated load: low level dry circuit to
1.0 amp resistive at 26.5 VvDC

Contact life: 100,000 operations at rated load

Terminals: 11, or 1, leads. or solder hook

Vibration: 0.1* D.A. or 20G peak. 10 to 2000 c.p.s.

Shock: 50G for 11 milliseconds

Temperature —65°C to 125°C

Produced with meticulous care under white room
conditions and rigid quality control procedures

These relays are reliable! They are constructed

of precision made parts to exacting tolerances

for uniformity of production, and provide con-

sistent, dependable perfarmance. Available from stock.

For technical information call Aerospace Products, of

write for Bulletins 1076 (Model 900) and 1077 (Model 901).
Telephone: 242.5000, Area Code 412,

TWX 412:642-4097, TELEX 086748.

See these relays at Booth 3301.3302 WESCON '63 Aug. 20, 21, 22, 23

wABco UNION SWITCH & SIGNAL DIVISION
VA\/ PITTSBURGH 18, PA,/ Westinghouse Air Brake Company
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... extended
protection...

32

Circle 17 on Inquiry Card

Vital communications links and command positions, free from long
range attack, are a part of our deterrent power made necessary to
provide a world free of uncontrolled aggression.

Operational today is a network of flying command posts and com-
munications relays which play a vital part in America's deterrent
capability. An important part of this airborne system is the AN/ARC-
89(V) UHF Multiplex Links installed aboard modified B-47E aircraft
of the Strategic Air Command by Temco Aerosystems Division of
Ling-Temco-Vought.

Temco Aerosystems evolved a prototype configuration, installed two
in modified aircraft and performed contractor flight test in just 65
calendar days after receipt of the contract and aircraft. This record
was made possible through the use of Temco-developed quick-
reaction techniques.

This RB-47L project is part of the pioneer efforts in the field of
Electromagnetic Reconnaissance, Missile Range Support, Airborne
Command Communications and Control being done by Temco
Aerosystems, P. 0. Box 1056, Greenville, Texas.

L ’ Vl_EADETRSHIP THROUGH VERSATILITY
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INCOME TAX TIPS

(Compiled from Inmternal Revenue Service’s Document 5049 (1-63),
“Rules for Deducting Travel, Entertainment and Gift Expenses.”’)

TRAVEL: If you travel for more than a week on
a trip, and spend 25% or more of that time for per-
sonal pursuits, you may claim only the business per-
centage of expenses. (Convention travel is normally
considered tax-exempt.) YOU MUST PROVE:
1. The dates of your departure and return home.
2. The number of days spent on business away
from home.
3. Your destination and your reason for travel.
4. Your cost of transportation.
5. Your cost of lodging.

YOU MAY AGGREGATE:
1. Your cost of meals, gasoline and oil, taxi fares,
etc., “if they are set forth in reasonable cate-
gories.”

ENTERTAINMENT : It must be “directly related”
to the conduct of your business. This includes enter-
tainment, amusement and recreation “directly before
or after a substantial and bona fide business discus-
including business meetings at conventions of
professional and business associations. YOU MUST
PROVE:
1. The amount of each separate expenditure.

’

sion,’

The date the entertainment took place.
The name, address and type of entertainment.
Your reason for entertaining.

Sk N

Your business relationship with the person en-
tertained.

YOU MAY AGGREGATE:
1. Incidental items such as taxi fares and tele-
phone calls, on a daily basis.

CAUTION : “No deduction will be allowed for lavish
or extravagant expenses.”

CONVENTION EXPENSES: “You may deduct
travel expenses which you incurred in attending a
convention if you can show that your attendance
benefits or advances the interest of your own employ-
ment or other trade or bhusiness, as distinguished
from the business or employment of another. The
mere fact that you were appointed or elected as a
delegate does not, in itself, entitle you to or deprive
you of, the deduction. .

“You may not deduct those expenses which were
paid by others, and any expenses you paid must he
reduced by amounts received from others in the form
of reimbursements or allowances.

“Incidental personal expenses, such as those in-
curred for entertaining, sightseeing. social visiting,
etc., are not deductible.”
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Actual Size

NEW 1/2-SIZE CRYSTAL CASE RELAY

MODEL 902 (DPDT)

Meets requirements of MIL-R-5757D
Rigid frame construction

Positive contact wiping action
High-temp. coil wire rated +220°C

Size: .80"L x .40"H x .40"W

Weight: 0.3 ounce

Contact arrangement: Form C

Coil rating: 6, 12, 26.5, 48 VDC (others available)

Contact rated load: low level dry circuit to 2 amps
resistive to 26.5 VDC

Contact life: 100,000 operations at rated loads
Vibration: 0.1" D.A. or 20G peak, 10 to 2000 cps
Temperature: -65° C to 125°C

Shock: 50G for 11 milliseconds

Dielectric strength: 1000 volts RMS except 500 volts RMS
from coil to case and across open contacts

Terminals: Plug-in, hook-type and 3* leads
Corrosion resistant materials used throughout

Produced with meticulous care under white room
condstions and rigid quality control procedures

This new relay is reliable! It is constructed

of precision made parts to exacting tolerances

for uniformity of production, and provides con-
sistent, dependable performance.

Available from stock.

For ical i call A pace Products, or
write for Bulletin 1073. Telephone: 242-5000,

Area Code 412. TWX 412.642-4097, TELEX 086748.

See these relays at Booth 3301-3302 WESCON '63 Aug. 20, 21, 22,23

wRABCO

UNION SWITCH & SIGNAL DIVISION
VA\/ PITTSBURGH 18, PA./ Westinghouse Air Brake Company

Circle 18 on Inquiry Card
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WESCON FEATURES HEAVY
TECHNICAL PROGRAM

More than 90 papers will be presented to the

35,000 engineers attending the Show and Convention.
Among the highlights will be sessions on

"Active Communications Satellites,”

“Information Processing in Living Systems,”

and a particularly comprehensive session

on "Recent Advances in Lasers.”

THIE TECHNICAL PROGRAM FOR THE 1963 WESCON
will have a rich fare of papers for the morning and
afternoon sessions to he held daily at the Cow Palace.
More than 300 papers were submitted for considera-
tion along with 20 invited papers to make up the
regular morning sessions, presenting the reviewers
and session organizers one of the most exacting
tasks in Wescon convention history.

Exploration in Space

A session on “Active Communications Satellites”
will review devices presently performing and those
anticipated to be lofted in the near future. Dr. 11,
Richard Jolmson of Watkins- Johnson Co., I’alo Alto,
the organizer, has submitted the following subjects
and speakers:

“Telstar,™ by Irwin Welber of Bell Telephone
Laboratories, Murray 11l N. Joi "Relay,” by War-
ren Schreiner of Radio Corporation of  Amierica,
Hightstown, N. ].; “Syncom,” by Dr. Harold A.
Rosen of Tlughes Aireraft Co., Culver City, Calif.;
“ComSat.” by Wilbur ..
Corp., El Scgundo, Calif.; and “Commercial Coni-

Pritchard of Acrospace

munication Satellites,” by Beardsley Graham, presi-
dent of Spindletop Research, Texington, Ky.

"Life on Other Planets"—speculations hased on
clectronic, physical and biological investigations to
the moment—has heen organized by Dr. Elliott
Levinthal of the Ixo-Biology Laboratories, Depart-
ment of Geneties, Stanford Universitv. Dr. Joshua
Lederberg of  Stanford’s Department of  Geneties
will treat on the biological background (the origin
of Tife) and biological interest in the question. R. W,
Bussard of Space Technology Laboratories will del
with travel bevond our planetary system bhut within
our galaxy.

Dr. Bernard M. Oliver of Hewlett-Packard Co.
will discuss the probabilities for commmunication with
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mtelligent life on other planets. IFinally, Dr. Levin-
thal will describe approaches to detecting life within
our planctary system.

Bioengineering, Lasers

Dr. James C. Bliss of Stanford Research Institute
has reported confirmation of three of four speakers
for a session on “Information Processing in Living
Scheduled thus far are: Prof. Donald
Kennedy of Stanford University, **Neural Process-
ing"”; "Prof. G, D. MeCann of California Institute of
Technology, “Sensory  Perception—Focal Point of

Systems.”

Interdisciplinary Research by Biologists and Engi-
neers”: and Dr. Kenneth Brown of the University
of California Medical School, *Rod and Cone Re-
ceptor Potentials from Monkey Retinas.”

Another round on lasers, this one dated to the
opening of Wescon, has been organized by Dr. A. E.
Siegman of Stanford University. Appearances have
lieen scheduled for Dr. Glen Wade of Raytheon,
Jurlington, Mass,, on “Laser Fundamentals”: Dr.
George Dacey of Sandia Corp., Albuquerque, N. M.,
assessing the effort going into laser development and
the relative slow pay-off ; Dr. R. C. Fletcher of Bell
Telephone  Laboratories, Murray Hill, N. J.o on
“New Commumications Applications of Lasers™: and
Dr. Warren Macek of Sperry Gyroscope Co., Great
Neck, N. Y., speaking on “Laser Rotation Rate
Sensor.”

Highlights

One of the features of the Session on *"Component
Reliability™ will be a paper, "\ Program of Ouality
Assurance for Welded Electronic Cireuity,” by I 11
Lalley, of the Bocing Co., Seattle, Wash. Welding
offers many advantages as a method of connection
hut there are a greater number of variables than the
more commonly employed soldering techniques. This

(Continied on page 38)
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TECHNICAL PROGRAM

Special Sessions

SESSION A: August 20, 2:00 to 4:30 PM.
Extraterrestrial Life, Detection, Communi-
cation and Exploration

Session Chairman: Elliott Tevinthal, Stan-
ford Medical Center, Palo Alto, Calit

A/ ORIGINS AND DIRECTIONS OF 11FE, by
Joshua Lederberg, Geneties Dept., Stanford
Aedical Center, Palo Alto, Calif.

A/2 IHE DETECTION OF LIFE WITHIN OUR
pLaNETARY systEM, by Elliott Levinthal,
Stanford Medical Center, Palo Alto, Calif.
A/3THE POSSIBILITIES OF INTERSTELLAR
coanauxicaTion, by Bernard Oliver, Viee
President, Rescarch and Development,
Hewlett-Packard Company, Palo Alto, Calif.
A/4 THE POSSIBILITIES OF INTERSTELLAR
rrictrr, by BOW. Bussard, Senior Stall’ 1n-
Engincer, Space Technology FLaboratories,
Redondo Beach, Calif.

SESSION B: August 21, 2:00 to 4:30 PM.
Information Processing in Living Systems
Session Chairman: James Bliss, Stanford Re-
search Institute, Menlo Park, Calif.

B/]1 UNIT PROPERTIES IN NERVOUS INTEGRA-
110N, by Donald Kennedy, Deptoof Bio-
logical Sciences, Stanford University,
Stanford, Calif.

B/2 ROD AND CONE RECEPTOR POTENTIALS
FROM MONKEY RETINAS, by Kenneth 1.
Brown, Dept. of Physiology, School of Medi-
cine, University ot Calif. Medical Center,
San Francisco, Calif,

B/3 METHODS USED BY A SINMPLE EYE 10
INPROVE ITS SPATIAL AND TEMPORAL RE-
soLVING rowER, by Charles F Stevens, Dept.
of Physiology and Bio-physics, University
of Washington, Mecdical School, Seattle,
Washington

B/4 TACTILE PERCEPTION WITH ELECTRIC
stisent, by Robert 11, Gibson, Dept. of
Psychology, Carnegie Institute of “Technol-
oy, Pittshurgh, Pa.

B/5 SENSORY PERCEPTION - FOCAL POINT OF
INTERDISCIPLINARY RESEARCH BY BIOLOGIS 1S
b ENGINEERS, by G D NMeCanng Director,
Computing Center, Calitornia Institute of
Technology, Pasadena, Calif.

SESSION C: August 22, 2:00 to 4:30 PM.
Recent Advances in Lasers

Session Chairman: Anthony Sicgiman, Stan-
ford University, Stanford, Calif.

/1 RECENT ADVANCES IN LASER DEVICES, Dby
Clen Wade, Ravtheon Company, Burlington,
Miss.

C/2 WHAT, 17 ANYTHING, ARE LASERS GOOD
ror? by George Dacey, Sandia Corporation
Albuqierque, New Mexico

C 3 COMMUNICATIONS APFLICATIONS OF
Laskrs, by R CL Fleteher, Bell Telephone
iLaboratories, Murray Hill, New Jersey

(/4 THE LASER ROTATION RATE SENSOR, by
Warren Macek, Sperry Gyroscope Company,
Creat Neck, Long Iskand

SESSION D August 23, 2:00 to 4:30 PM.

Active Communication Satellites

Session Chairman: H. Richard Johnson,
Watkins-Johnson Company, Palo Alto, Calif.
D1 rerstar, by Irwin Welber, Bell “Tele~
phane Laboratories, Muorray Hill, New

Jersey

1D 2 weray, by Warren Schreiner, Radio

Corp. of America, Hightstown, New Jersey

ELECTRONIC INDUSTRIES -

TECHNICAL PERS PROGR

1> 3 sy~eoat, by Harold AL Rosen, Hughes
Aireraft Co.. Calver City, Calif.

1 4 comsar, by Wilbur 1., Pritchard, Acro-
space Gorp., Bl Segnndo, Calif.

1) 5 COMMERCIAL COMMUNICATIONS SATEL
vives, by Beardsley Graham, Spindletop
Rescarch, Ine., Lexington, Kentucky

Tuesday, August 20

SESSION 1: PATTERN RECOGNITION
H0:00 anmi — 12:30 pm

Session Chairman: Philip 15 Merritt, Stan-
tord Research Institute, Menlo Park, Calit.
11 1THE ELECTRONIC INSTRUMENTATION O}
PHOTOGRAMMETRIC SYS s, by P AL Salo-
mon, Librascope Division, Information
Svstems Group, Ceneral Precision, Ine.,
Clendale, Calif.

1/2 rHE USE OF THRESHOLD LOGIC IN PA-
TERN RECOGNITION, by S0 B, Akers, Jr. and
Barry 1. Rutter, Electronies Laboratory,
General Flectric Company, Syracnse, NUY.
1/3 ADAPTIVE PATTERN RECOGNITION, by AL
B. Bishop, North American Aviation, Inc.,
Colmmbus, Ohio

1 4 AN ITERATIVE DESICN TECHNIQUE FOR
PATTERN CLASSIFICATION LOGIC, by ] AL
Dalyv, R.D. Joseph and 1ML Rinsey, Astro
Power, Inc.. Newpaort Beach, Calif.

1 5 A PATTERN RECOGNTTION METHOD BASED
ON FHE LINEAIR SEPARABILITY OF THE SIG
Naroseact, by Gabriel EoLowitz, Data Sys-
tems Division, Litton Systems, Ine., Canoga
Park, Calif.

SESSION 2: FEEDBACK SYSTEMS

1O:00 am — 12:30 pm

Sesyion Chairman: George N. Ornstein,
North American Aviation, Inc., Colmnbus,
Ohio
21 INTERACTING DEMAND IN MULTIVARI-
ABLE CONTROL SYSTEMS, by [Lon Birca, Case
Institute of Technology, Clevelnd, Ohio

D 2 ENHANCED RESOLUTION IN A POTENTIAL

PLANE ANALOGTHROUGIH A VARIABLE CITANGE

OR AN ORIGIN TRANSLATION, by Otto |, M
Smith, University of California, Berkeley,
Calif. and Fdward Swenson, Electro Scien-
tific Industries, Ine., Portland, Ore.

2/3 ON-LINE IDENTIFIER FOR SYSTEN EQUA

1ION IN THE PRESENCE OF NOisE, by Richard
Rucker, 1708 Fuclid No. 7. Berkeley, Calit.

SESSION 3: COMPONENT RELIABILITY
10:00 am — 12:30 pm

Session Chairman: Bruce Clark, Stanford Re
search Institute, Menlo Park, Calif.

3/ 1 TEMPERATURE SENSTIVE FLUORESCENT
PAINTS, A GRAPHIC DISPLAY OF TENPERATURE
pistriserioN, by L DL Frazier, Rescarch
and Development, Pacific Semiconductors,
Inc., Lawndale, Calif.

372 CONNECTOR RELIABILITY BASED ON AC-
TUAL FIELD MEASUREMENTS, by James .
Atkinson and Hugh C. Edfors, Amplenol-
Borg Electronies Corporation, Chicago, 1.
3 3 USE OF CONDUCTIVE EPOXIES FOR ELEC-
TRICAL INTERCONNECTIONS, by T, M. Okada,
Donglas Aircraft Co., Santa Monica, Calif.
374 A PROGRAM OF QUALITY ASSURANCE FOR
WELDED ELECTRONIC CIRCUTTRY by A
Lally, Acro-Space Division, The Bocing
Company, Seattle, Wash.

SESSION 4: MICROWAVE COMPONENTS
10:00 am — 12:30 pm

Session Chairman: Richard G, Honey, Stan-
ford Rescarch Institute, Menlo Park, Calif.
41 THE GROOVE GUIDE, A LOW-1.05% WAVE-
GUIDE FOR MILLIMETER Waves, by F [ Tis-

August 1963

10:00 am -

cher, Rescarch Institute, University of Ala-
bama, Huntsville, Alabama

4 2 HBROADBAND STRIP-TRANSMISSION LINE
V- JUNCTION CIRCULATORs, by J. WL Simon,
Sperry Microwave Electronies Company,
Clearwater, Fla.

43 A SINGLE JUNCTION 4-PORT COAXIAL CIR-
crrator, by D H. Landry, Sperry Micro-
wave Electronies Company, Clearwater, Fla.
4/4 FIELD OPERATIONAL TRAVELING-WAVE
MASER avreLiFiers, by T R, Yacger, 1. D.
Buchmiller, W. P Jones, and W. A. Peterson,
Microwave Electronies Corporation, Palo
Alto, Calif.

15 vaGl TRANSMISSION LINEs, by Donald
K. Revnolds, Robert E Tighe, and Thomas
I.. Blakney, Dept. of Flectrical Engrg. Uni-
versity, of Washington, Seattle, Wash.

SESSION 5: SWITCHING CIRCUITS

12:30 pm

Session Chairman: Robert M. Shultz, Fair-
child Semiconductor Corp., Mountain View,
Calif.,

5 LEXPLOITATION OF INITIAL CONDITIONS TO
ACHIEVE FLUX GAIN IN BALANCED MAGNETIC
cirevirs, by E E.Newhall and J. R Perucea,
Bell Telephone Labs., Inc., Murray Hill, N.J.
52 NOVEL NANOSECOND CIRCULTS USING
STORAGE DIODES AS CIIARGE TRANSFORMERS
AND TUNNEL DIODES AS CHARGE AMPLIFIERS,
by Brian E. Scar, Electronic Systems and
Products Division, Martin Company, Balti-
more, Md.

573 A PRECISION SAMPLE AND HOLD CIRCUTT
WITH SUB NANOSECOND swrrCiiNG, by ] R.
Gray and S, C. Kitsopoulos, Bell Telephone
Labs., Inc., Murray Hill, N J.

3 4 APPLICATION OF NANOSECOND LOGIC CIR-
cvres, by 1S, Jamison, T. K. Gilligan, and

1. Bacon, Burroughs Corporation, Great Val-

ley Labs., Paoli, Pa.

TECHNICAL TOURS

1. University of California Electronic Re-
scarch Lab, 1 to 5 pm

2. Kaiser Aireraft and Electronics, I'to 5 pm

3. Westinghouse/Sunnyvale, 1 to 5 pm

Wednesday, August 21

SESSION 6: TRAINABLE SYSTEMS—
REALIZATION & SIMULATION

10:00 am — -£:30 pm

Session Chairman: James B. Angell, Stan-
ford University, Stanford, Calif.

6/1 A LARGE SELF-CONTAINED LEARNING
avacuiNg, by A E. Brain, G. E. Forsen, D.
J. Hall, and C. A. Rosen, Stanford Research
Institute, Menlo Park, Calif.

6/2 DESIGN OF A MAGNETIC VARIABLE-GAIN
COMPONENT FOR ADAPTIVE NETWORKS, by
H. S. Crafts, Stanford Rescarch Institute,
Menlo Park, Calif.

6/3 INFLUENCE OF COMPONENT IMPERFEC-
TION ON PERFORMANCE OF TRAINABLE SYS-
Teas, by P. R, Low, LB, and Stanford
University, Stanford, Calif.

6/4 SIMULATION OF ADAPTIVE LINEAR
DECISION FUNGTIONS USING THE M 7090
conrerer, by |0 S, Griffin, Jr., J. H. King,
Ir.. and C. J. Tunis, LB.M. Corp., Endicott,
NY.

SESSION 7: MODULATION THEORY

AND TECHNIQUES
10:00 am — 12:30 pm
Session Chairman: Malcolm McWhorter,
Vidar Corporation, Mountain View, Calif.
7 1 A TWO-STATE MODULATION SYSTEM, by
Amar G. Bose, Dept. of Electrical Engrg.
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TECHNICAL PAPERS PROGRAM

and Research Laboratory ot Electronics,
Massachusetts Institute of Technology, Cam-
bridge, Mass.

7/2 A NEW FM MULTIPLEX SYSTEM FOR PRE-
CISION DATA RECORDING, by Dalton Martin,
Vidar Corporation, Mountain Vicw, Calif,
7/3 MAGNETIC FEEDBACK MODULATOR IM-
PROVES ACCURACY IN FM RECORDING, by R.
Lee Price, Mincom Division, Minnesota
Mining & Mfg. Co., Los Angeles, Calif.
7/4 FM SIGNALS TAILORED TO SPECIFIC
SONAR AND RADAR REQUIREMENTS, by
Richard O. Rowlands, Ordnance Rescarch
Laboratory, Pennsylvania State University,
University Park, Pa.

SESSION 8: SEMICONDUCTOR
MICROELECTRONICS
10:00 am — 12:30 pm

Session Chairman: R, Alberts, Wright Air
Development Center, Dayton, Ohio

8/1 rELEMETRY Excoper, by T. Galindo and
Cerald Luecke, Components Division, Texas
Instruments, Dallas, Tex.,

8/ 2 MICROELECTRONICS AND MINUTEMAN, by
Richard Platzek, Autonetics Division of

North American Aviation, Inc., Anaheim,
Calif.

8/3 INTEGRATED CIRCUIT PACKAGING AND
INTERCONNECTIONS, by W, H. Ayer and T.
E. Kirchner, Sippican Corp., Santa Ana,

Calif.

SESSION 9: PLASMAS
10:00 am — 12:30 pm

Session Chairman: Gordon Kino, Microwave
Laboratory, Stanford University, Stanford,
Calif.

9/1 HARMONIC GENERATION IN PLASMAS, by
C. B. Swan, Bell Telephone Labs., Inc., Mur-
ray Hill, N.J.

9/2 HARMONIC GENERATION AND PARAMET-
RIC OSCILLATIONS IN A PLASMA DISCHARGE,
by J. H. Krenz and G, 8. Kino, Microwave
Laboratory, Stanford Uni., Stanford, Calif.
9/3 MODULATED PLASMA FLECTRON BEAM,
by L. W. Stauffer, General Electric Com-
pany, Schenectady, N.Y.

9/4 PHYSICS OF ION EXTRACTION FROM PLAS-
Mas, by W Eckhart, Hughes Research
Laboratories, Malibu, Calif.

SESSION 10: MANAGEMENT

10:00 am — 12:00 pm

Session Chairman: Stanley E Kaisel, Micro-
wave Electronics Corp., Palo Alto, Calif,
Titles and Authors to he Announced

TECHNICAL TOURS

4. Microwave Electronics Corp., 1 to 5 pm
5. Systron-Donner Co., 1 to 5 pm

6. Ames Laboratory, NASA, 1 to 5 pm

Thursday, August 22

TECHNICAL TOUR
7. Stanford Lincar Accelerator, 9to 12:30pm

SESSION 11: TRAINABLE SYSTEMS—
THEORY & APPLICATIONS
10:00 am — 12:30 pm
Session Chairman: Nils Nilsson, Stanford
Research Institute, Menlo Park, Cailf.
11/] THE ARTIFICIAL INTELLIGENTSIA — A
CRITIQUE OF VARIOUS CAMPS IN ARTIFICIAL
INTELLIGENCE, by Louis Fein, Applied Phy-
sics Lab., Stanford Research Institute, Menlo
Park, Calif.
/2 SIMULATION STUDIES OF FOUR-LAYFR
AND CROSS-COUPLED PERCEPTRONS, by Frank
Rosenblatt, Cognitive Systems Research Pro-
gram, Hollister Hall, Cornell University,
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Ithaca, N.Y.

11/3 AN ADAPTIVE PREDICTION TECHNIQUE
AND ITS APPLICATION TO WEATHER FORE-
CAsTING, by Richard O. Duda and Jack W.
Machanik, Stanford Research Institute,
Menlo Park, Calif.

11/4 SOME APPLICATIONS FOR ADAPTIVE
DATA PROCESSING SYSTEMS, by Bernard Wid.
row, Lee Talbert, Gabriel Groner, Fred
Smith, Michael Hu, and Donald Specht,
Stanford University, Stanford, Calif.

SESSION 12: CONTROL THEORY
10:00 am — 12:30 pm

Session Chairman: James Eaton, Dept. of
Flectrical Engrg., University of California,
Berkeley, Calif,
12/1 A CONTROLLABILITY CRITERION FOR A
CLASS OF LINEAR sYsTEMs, by A, R. Stub-
berud, Dept.of Electrical Engrg. University
of California, Los Angeles, Calif.
12/2 USE OF A COORDINATE THANSFORMA-
TION IN THE INCREMENTAL PHASE PLANE, by
David P Lindorft, Dept.of Electrical Fngrg.,
University of Connecticnt, Storrs, Conn.
1273 SYMBOLIC REPRESENTATION OF COORD{-
NATE TRANSFORMATIONS, by R. 1.. Pio,
Hughes Aircraft Co., Culver City, Calif.
12/4 A METHOD FOR COMPUTING TIME OPTI-
MaL coNTroL, by Harold Knudsen, Lincoln
Laboratories, M.LT., Lexington, Mass.
12/5 A SURVEY OF MININMUM FUEL SYSTEMS,
by Michael Athans, Lincoln Laboratories,
“M.LT., Lexington, Mass,

SESSION 13: INTEGRATED CIRCUITS
10:00 am — 12:30 pm

Session Chairman: R. S, Pepper, University
of California, Berkeley, Calif.

13/1 AN APPROACH TO LOW-COST, HIGH-,

PERFORMANCE MICROELECTRONICS, by E, M,
Davis, W. E. Harding, and R. S. Schwartz,
Components Division, LB, Corporation,
Poughkeepsic, N.Y.

13/2 METAL-OXIDE - SEMICONDUCTOR FIELD
EFFECT TRANSISTORS AND MICROCIRCUITRY,
by E M. Wanlass, Rescarch & BDevelopment
Lah., Fairchild Semiconductor, Palo Alto,
Calif.

13/3 ELECTRON BEANM MANUFACTURING
TECHNIQUES FOR INTEGRAL DEVICE INTER-
CONNECTIONS, by D, J. Garibotti, Electronics
Department, Hamilton Standard Division,
Broad Brook, Conn. and E. H. Miller, Manu-
facturing Technology Laboratory, Aeronau-
tical Systems Division, Wright-Patterson Air
Force Base, Ohio

13/4 INTEGRATED COMPLEMENTARY TRANS-
ISTOR LOGIC GATES, by Robert Seeds, Appli-
cation and Engrg. Department, Fairchild
Semiconductar Palo Alto, Calif.

SESSION 14: LASER TECHNIQUES
10:00 am — 12:30 pm

Session Chairman: William Culshaw, Lock-
heed Missiles & Space Company, Palo Alto,
Calif,

14/1 POLARIZATION MODULATION AND DE-
MODULATION OF L1GHT, by W, Niblack and
K. H. Wolf, Svlvania Electronje Systems,
Division of Sylvania Electric Products, Inc.,
Williamsville, N.Y.

142 pirrraciion LIMITED, SINGLE MODE
Grass Laser, by 1. W, Kantorski and C. (.
Young, American Optical Company, South-
bridge, Mass.

14/3 THE POTENTIAL OF TECHNIQUES USING
COHERENT LIGHT DIFFRACTION, by W, H.
Huntley, Jr., Stanford Electronics T.abora-
tories, Stanford, Calif.

14/4 A 2 A1 (NON )-CONFOCAL RESONATOR

FOR USE AS A WAVEMETER OR FILTER ELE-

ELECTRONIC INDUSTRIES -

MENT, by George Oltman, Space Tech-
nology Labs., Inc., Redondo Beach, Calif.

SESSION 15: FJTURE ENGINEERS
SYMPOSIUM

10:00 am — 12:30 pm
Papers to be Selected

SESSION 16: DATA CODING &
SWITCHING THEORY

10:00 am — 12:30 pm

Session Chairman: Bernard Elspas, Stanford
Research Institute, Menlo Park, Calif.

16/1 PERFORMANCE OF ORTHOGONAL AND BI-
ORTHOGON AL CODES UTILIZING SUB-OPTIMUM
DETECTION TECHNIQUES, by R. Marquedant
and H. Hodara, Research and Development
Division, The Hallicrafters Co., Chicago, Ill.
116/2 A DECOMPQSITION RESULTING IN
LINEARLY-SEPARABLE FUNCTIONS OF TRANS-
FORMED INPUT VARIABLES, by James Arlin
Cooper, Stanford University, Palo Alto,
Calif.

16/3 PERFORMANCE OF HAMAIING CODES, by
R. G. Marquart and J. C. Hancock, Com-
munications Science Laboratory, School of
Electrical Engrg., Purdue University, Lafay-
ctte, Indiana

16/4 ON BINARY DATA TRANSMISSION ERROR
RATES DUE TO COMBINATIONS OF GAUSSIAN
AND IMPULSE NOISE, by Leonard R. Halsted,
Institute of Science and Technology, Uni-
versity of Michigan, Ann Arbor, Mich.

TECHNICAL TOURS
8. Jennings Radio Manufacturing Co., 1 to
35 pm
9. United Technology Corp., 1 to 5 pm
10. Spectra-Physics/Sylvania, 1 to 5 pm

Friday, August 23

TECHNICAL TOUR
11. Station KPEN Transmitter Site, 9:30 to
12:30 pm

SESSION 17: NON-LINEAR CIRCUITS
AND SYSTEMS
10:00 am — 12:30 pm

Session Chairman: R, W, Newcomb, Stan-
ford University, Stanford, Calif.

17/1 THE FREQUENCY RESPONSE OF A BI-
STABLE OSCILLATING CONTROL SYSTEM, by
W. C. Foster, Douglas Aircraft Company,
Inc., Santa Monica, Calif,

17/2 FUNCTIONAL TECHNIQUES FOR THE
ANALYSIS OF THE NONLINEAR BEHAVIOR OF
PHASE-LOCKED LOOPs, by Harry L. Van Trees,
Dept. of Electrical FEngrg., Massachusetts
Institute of Technology, Cambridge, Mass.
17/3 FREQUENCY TRANSIENTS IN SYNCHRON-
-IZED osciLLATORs, T. N. White and W. B.
Jones, School of Electrical Engincering,
Ceorgia Institute of Technology, Atlanta, Ga.
17/4 NONLINEAR SYSTEMS ANALYSIS AND SYN-

THESIS, Ming-Lei Liou, Department of Elec-
trical Engineering, Stanfor University, Stan-

ford, Calif.

SESSION 18: SOLID-STATE
ELECTRONICS

10:00 am — 12:30 pm

Session Chairman; John J. Linvill, Stanford

University, Stanford, Calif.

18/1 ELECTROLUMINESCENT INSTRUMENT

pISPLAYS, by W. Brooks, Electronic Scienees

Laboratory, Lockheed Missiles and Space

Company, Palo Alto, Calif.

(Continued on page 203)
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“Q" IS FOR QUICK CONNECT AND
QUICK DISCONNECT. New Class “Q"’
field-indexable plugs and receptacles now
extend the capabilities of Pyle-Star-Line ®,
Neptune Series, connectors. They have
significantly facilitated coupling and un-
coupling of cable networks for power, con-
trol, and communication circuits.

An axial ""push’’ visibly and audibly en-
gages, locks, and environmentally seals
the connector. Conversely, an “axial’’ pull
on the plug instantly disengages it from
the receptacle.

Field indexing of Class “Q’" connectors
permits a single cable assembly, using
either MOD | (captive contact) or MOD I
(crimp removable contact) inserts, to de-
pendably service as many as 16 key posi-
tions without mismating. Spare cable
assembly inventory is simplified since it
can now be based solely on contact con-
figuration and cable length requirements.
The Class Q' connectors are also avail-
able without the indexing feature.

These “push-pull’’ connectors have a
commendable record for durability and
reliability under the severe operating con-
ditions of GSE equipment. Investigate how
they can meet your performance require-
ments. Ask for the additional technical
information contained in Bulletin No. 662.

CONNECTOR DIVISION, THE PYLE-NATIONAL COMPANY, 1334 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS

ALSO MKG. IN CANADA BY: PYLESNATIONAL (CANADA) LTO., CLARKSOR, ONTARID
i
i
| [
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KINNEY . .. EVERYTHING IN VACUUM

TOTAL RANGE
MAXIMUM ACCURACY

KINNEY VACUUM GAUGES

( N

=

THERMOCOUPLE
VACUUM GAUGE . .. MODEL KTG

The Model KTG Thermocouple Gauge fea-
tures a transistorized control circuit and
printed circuit wiring, in one through six sta-
tion cabinet or panel mounted units, to indi-
cate pressures from 3000 microns to one
micron. The control unitis pre-calibrated and
all thermocouple tubes are matched to allow
complete interchangeability without recali-

brations.
{
e
F ) .
o) L
3 \ -
-
d
DISCHARGE

VACUUM GAUGE. .. MODEL KDG

The Model KDG Discharge Gauge utilizes
printed circuitry and a small, rugged, easy-to-
clean gauge tube. It covers the range be-
tween 10 microns and 2 x 10-7 torr, and fea-
tures a linear response curve below 0-4 torr.
It may also be combined in a single unit with
onethroughsixstation thermocouplegauges.

(4
McLEOD GAUGE . . .
MODEL TD-1

The Model TD-1 McLeod Gauge accurately indicates pressures
between 150 torr and one micron, easily and without adjust-
ment. It is light weight, sturdily constructed, and more com-
pact than most comparable gauges and is readily disassem-
bled for cleaning.

KINNEY VACUUM®'

DIVISION THE NEW YORK AIR BRAKE COMPANY
3529 WASHINGTON STREET » BOSTON 30, MASS.
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paper describes how control can be exercised over
(1) Process and Equipment (2) Material, (3) En-
vironmental Conditions, and (4) Human Factors,
combined with the most effective and up to date in-
spection and test techniques.

In the session on “Switching Circuits,” three engi-
neers from Burroughs Corp., ]. Bacon, T. Gilligan and
J. Jamison will present a paper, “An Application of
Nanosecond Logic Circuits.” The circuit configura
tions discussed were chosen to combine multiple
logic operations into functional blocks wherever pos-
sible. This approach lightened the burden on the
interconnecting networks. The components in the
current were to be used in their most favorable high-
frequency operating regions, and were not to he
subjected to excessive range or tolerance require-
ments.

The paper, “The Groove Guide, A Low-Loss
Waveguide for Millimeter Waves,” by 1%, J. Tischer,
will be one of the features of the Microwave Com-
ponents session.” Groove guide is a new waveguide
for the low-loss transmission of millimeter waves.
The guide consists of two parallel conducting walls
with grooves in the central region of the guide cross-
section. When the guide is excited in the TE-wave
mode it has properties similar to those of the -
Guide.

One of the more troublesome areas of the micro-
electronics art—packaging and interconnection—will
be discussed in the paper, “Integrated Circuit Pack-
aging and Interconnection,” by W. Ayer and T.
Kirclmer. They will describe a number of different
approaches in packaging that they investigated and
the advantages and drawbacks of each.

ACOUSTICAL TANK

Photos show inside of 41,000 gal. tank at Sparton Electronics’
new underwater acoustic laboratory, Jackson, Mich. Tank, 18 ft.
in dia. by 20 ft. deep, has special foundation and vibration
dampeners to reject external noise, temp. control between 20
and 25" C. Firm uses tank to study electro-acoustical devices.

ELECTRONIC INDUSTRIES August 1963



The new Fairchild Type 767H solid-state
scope packs impressive performance into
only 7 inches of rack space. For example, with
the Type 76-03 plug-in, you have dc to 50-mc
response, rise time of 7 nsec and sensi-
tivity of 50 mv/cm. Other plug-ins provide
dc-25mc response at 5 mv/cm (single or dual
trace), 1 mv/cm sensitivity from dc to 850 ke,
or 100 mc performance with 3.5 nsec rise time.
Since the CRT of the Type 767H is operated
with 13-kv acceleration, even single transi-
ents at the top of the frequency handling
capability can be observed or recorded. ®
Plug-ins for fully compatible time-base
ranges are available to complete the pack-

age, which offers by far the broadest range of scope
performance per inch of rack space in the industry. ®
And, by the way, these same operating characteristics
are also available in bench and portable models. = Be-
fore you make your next scope decision, it will pay
you to look into these scopes. They, along with the
rest of the Fairchild line of instruments are detailed
in our new catalog. A copy is yours for the asking.
Better still, call ou T
field engineer for a

demonetation . EAIRCHILD
Fairchild Scientific R RGRGGGG—
Instruments, Dept. 28,

750 Bloomiicld Ave., Do o
Clifton, New Jersey. 150 8L.00MFIELD AVENUE. CLIFTON. NEW JERSEY
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THAN 100 KLEIN PLIERS

SPECIALLY DESIGNED FOR THE

IE[LE@‘H’IR@N][I RIEED

Special skills are important in the wiring of today’s
sophisticated assemblies for electronic and telem-
etry systems. Klein has developed special pliers
to assist in solving difficult assembly problems.

» For instance, there is a plier with a blade as
hard as a file for cutting nickel ribbon wire
(No. D230-4C).

» For instance, there is an oblique cutter, spe-
cially designed for printed circuits . . . it cuts
and crimps the end to hold wire in place for
soldering. (D 052-C).

* For instance, there is a needle nose plier with
the tip bent to facilitate reaching into con-
fined spaces. D 338-515 C.

In all, there are over 100 different styles and sizes
of pliers available from stock. Klein will be glad to
discuss with you the development of a special tool
to solve a particular problem you may be facing.

ASK YOUR SUPPLIER D 326-5

SEE US AT THE WESCON SHOW
BOOTH 1318

Mathias & Sons
Chicago 111 U S A
The Klein Plier Catalog illustrating and

Established 185
describing the complete Klein line of INCORPORATED

pliers is available on request. 7200 McCORMICK ROAD, CHICAGO 45 ILL
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Bourns offers you 14 proven, off-the-shelf answers to
MIL-STD-202A, Method 106 (cycling) —the most strin-
gent humidity spec in the book. More than just ‘‘mois-
ture-resistant’”’ or ‘“‘humidity-defying,” these units are
humidity-proof. No coatings or potting compounds are
required.

The reliability of Bourns potentiometers is a matter of
record in virtually every U.S. space and defense pro-
gram. Don't MIL-SPECulate — SPECify Bourns!

UNITS READY FOR IMMEDIATE DELIVERY FROM FAC-
TORY OR DISTRIBUTOR STOCK. WRITE FOR DETAILS!

BOURNS
Potentiometers

]

TRIMPOT ® MODEL 3000 Micro-

miniature, high-temperature,

wirewound; 500 to 20K; 0.5W at
70°C.; Max. oper. temp. 175°C.

L=

TRIMPOT MODEL 3001 High-
temperature, RESISTON® car-
bon etement; 20K to 1 Meg.;
ozow at 70°C,, Max. oper. tems..

TRIMPOT MODEL 3010 High-
temperature, wirewound; 102 to
100K; 1.0w at 70°C.; Max. oper.
temp., 175°C.

TRIMPOT MOOEL 3011 High-
temperature, RESISTON carbon

element; 20K to | Meg.; 0.25W at
50°C.; Max. oper. !amp 150°C.

TRIMPOT MODEL 224 High- (em-
perature, wirewound; 10§
100K; 1.0W at 70°C.; Max. opev
(emp., 175°C.

TRIMPOT MODEL 3051 High-
temperature, RESISTON carbon
element; 20K to 1 Meg.; 0.25W at
50°C.; Max. oper. lemp, 150°C.

B

BOURNS® MODEL 3250 Square,
high-temperature, wirewound;
10092 to S0K; 1.0W at 70°C.; Max.
oper. temp., 175°C.

B

BOURNS MODEL 3251 Square, high-
temperature, RESISTON carbon
element; 20K to | Meg.; 050W at
50°C.; Max. oper. !emp, 150°C.

EE 3

BOURNS MODEL 3280 Square,
micro-miniature, wirewound; 1002
to 50K; LOW af 70°C.; Max. oper.
temp., 175°C.

ALLUNITS SHOWN % ACTUAL SIZE

it
i

BOURNS,

INC..

7

BOURNS MODEL 3281 Square,
micro-miniature RESISTON car-
bon element; 20K to 1 Meg.;
0.25W at 50°C.; Max. oper. temp.,
150°C.

o g

BOURNS MOOEL 3300 Single-
turn, wirewound, micro-

e; 5092 to 20K; 0.5W at
ax. oper. lomp 175°C.

BOURNS MODEL 3301 Single-
turn, RESISTON carbon element,

micro-miniature; 10K to 1 Meg.;
Osloé\g at 70-C.; Max. oper. temp.,

TRIMPOT MODEL 220 Sub-
miniature, high- kempeva!uu
S 1.0w

TRIMPOT MODEL 3020 High-
power, high-temperature, wire-
wound; 3.75W at 70°C.; Max.
oper. temp., 200°C.

TRIMPOT DIVISION

1200 COLUMBIA AVE,, RIVERSIDE. CALIF

PH
c.B E

NE 884 1700 TWX:
BOQU ~N

71a.682 96582

NG

MANUFACTURER s TRIMPOT® & PRECISION POTENTIOMETERS, RELAYS; TRANSDUCERS FOR PRESSURE, POSITION, ACCELERATION. PLANTS: RIVERSIDE, CALIFORNIA; AMES, 10WA; TORONTO, CANADA
See Bourns products in Booths 3109, 10, 11 at WESCON
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3 new G-E photoconductive devices offer
a host of new uses

ain Photoconductive Arrays: Newly developed photoconductor
“Vaulh arrays (illustrated) offer many promising applications, especially
for data processing, industrial automation, telephony, photocopying,
proportional control devices, and alarm systems of all sorts.

The cadmium sulfide or cadmium selenide cells in the arrays can pro-
vide a wide range of electrical characteristics to meet specific needs:
spectral response 5,500-7,300 angstroms; light resistance 100-125 K ohms
@ 1-5 ft-c; dark resistance 15-100 megohms; power dissipation 50-
400 mw,

Tightly compact 20-, 40-, 90-cell and even more complex G-E photo-
conductor arrays are now under development. Pinpoint photosensitive
areas can be tailored to almost any design configuration.

Photosensitive ‘‘Siamese twins.’’ Double-cell G-E photoconductors,
in two sizes, also are now available. Each highly sensitive, hermetically
sealed unit has three flexible leads, one interconnecting both photo-
sensitive areas. Electrical characteristics can be varied considerably
to meet special needs.

New PC-L devices make noiseless controls and rugged low-level
switches. G.E.’s new PC-L (photoconductor-lamp combination devices)
are light-tight packages which enclose a photoconductive cell and a
variable illumination source. Photoconduction is controlled by varying
the voltage to the light source. Circuit isolation, noiseless potenti-
ometry, and reliable low-level switching are just a few of the new
product possibilities that G-E PC-L devices open up. Here are typical
characteristies:

Developmental Types: Y 1079 Y 1128 Y 1138 Y 1248
Lamp rating 5v 60ma 5v 60ma 5v 60ma 28v 40ma
Max. photoconductor

voltage 60v 30v 60v 60v
Power dissipation 150 mw 75 mw 250 mw 100 mw
Photoconductor 45 @ 4v 150 @ 4v 45 @ 4v 50 @ 20v
resistance (ohms) for 3K @ 1lv 17K@1v. 3K@ 1v 1700 @ 6v

various lamp input
voltages

Free booklet gives application data and specifications on the complete
line of ‘‘standard” G-E photocells—get yours today!
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TIPS (Technical Information and Product Service )

G-KE DEVELOPMENTS

- Gompactron
IF amplifier gives
15% higher gain
than comparably priced
frame-grid types

IF amplifier cost-and-perfqrm-
‘YN ance figures were determined
for TV sets of three manufacturers:

Two manufacturers, Co. “A” and
Co. “B,” used the popular 6EHT and
62J7 frame grid tubes plus a frame
grid mixer. The third, Co. ““C,” used
a 3-stage IF amplifier consisting of a
6AR11 compactron plus a non-frame
grid 6JN8 pentode and a less ex-
pensive non-frame grid mixer.

The results showed that all three am-
plifiers fell in the cost range of $1.40-
$1.49.* However, the compactron ver-
sion gave 90 db maximum gain as
compared to only 78 db for the frame
grid types. In all cases, gain was
measured from mixer grid to detector;
bandwidth was 3.2 me.

To increase gain, Co. “A” and Co.
“B” have chosen to allow IF “pole
shifting” to occur so that at maxi-
mum gain (fringe area signal) the
bandwidth reduces to about 1.5 me.
This yields about 6 db more gain—
still 6 db less than the compactron
version.

*Includes price of IF tubes, plus component
and socket cost differences and tuner cost
difference for frame grid mixer required by
Co. “A” and Co. “B.”
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More 6-E compactrons in
tomorrow’s radio, TV, hi-fi,
and industrial equipment

AZN  Over 40 of today’s major equip-
~Vawr\ ment manufacturers have joined
the move to compactrons. Many of
the 65 compactron types now avail-
able have been designed into equip-
ment such as: portable and console
TV sets, electronic organs, telemeter-
ing units, sweep generators, mobile
and fixed communication equipment,
stereo tuners, multiplex adapters,
microwave amplifiers, halogen leak
detectors, and precision powersources.

Major reasons for this mushrooming
growth of G-E compactrons are: (1)
perforinance, (2) lower costs. Com-
pactrons overcome the limitations of
tubes and transistors and deliver more
watts per cubic inch than any other
comporent. They have a lower initial
cost per function and offer savings
in labor and materials.

By combining several functions into
one low-profile envelope requiring
fewer pins, stems, sockets, welds, and
handling, compactrons provide in-
creased reliability and more compact
circuitry, when compared to present-
day components.

They cost less than tubes or tran-
sistors and use up to 359/ less power
to perform the same function. Com-
pactrons reduce hardware, wiring,and
soldering connections and lower as-
sembly time. Heat dissipation is up
to 359, better than with conventional
tubes, increasing life and reliability.
Multifunetion design provides more
compact circuits, allowing use of a
smaller chassis and cabinet with re-
sultant savings in materials.
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New areas of design opened
up by highly sensitive
subminiature magnetron

i@"i Two curves, illustrated above,

~Vaur\ emphasize the Z-2935’s ability
to produce large changes in frequency
with slight changes in plate voltage
and magnetlc field strength. Typical
sensitivities: for voltage, 1CPS /mv,
or for magnetic field strength, 100
CPS/gauss. Specifications of the
7Z-2935 are:
Heater Voltage, AC or DC+
Heater Current

o

6.3£0.3 Volts
0.15 Amperes

Plate Voltage 25  Volts
Internal Shield Voltage
Positive 5 Volts
Negative 5 Volts

Cathode Current 6.0 Millhamperes

| 32100

I max. |
i TX =
0_2,5.| ! 2.100

max. max,

2_.03-
I

T ——

Versatile G-E reed
switches outlive,
outspeed, outswitch any
other mechanical
switching device

/A?XG-E dry reed switches are de-
~Yauy signed to work perfectly, with

milliwatt sensitivity, up to 100 million
cycles or more. They’re small, simple,
rugged, and fast acting. All types are
magnetically actuated. Contacts are
pure gold, silver, or rhodium.

Dry reed switches appeal especially
to the designer who can’t let well
enough alone. Appliances, alarm sys-
tems, telephony and data processing
gear, and virtually all other electro-
mechanical equipment can be im-
proved with economical dry reed
switches.

Some typical performance characteristics:

Heater-Cathode Voltage
Heater Positive with Respect

to Cathode 25  Volts
Heater Negative with Respect
to Cathode 25  Volts

SWITCH TYPE: 2DR15 2DRS0 Y1027 Y1135
Life expectancy 100 100 15 100
(at half load) million  million  million  million
opera-  opera-  opefa-  opera-
tions tions tions tions
Ampere turns 90 15 9015 437 9015
Pull-in
Release 35+£10 4010 2546 6510
Max. contact 15 watts 50 watts 4 watts 15 watts
rating 250 volts 250 volts 250 volts 250 volts
(OC resistive) lamp  3amps 250 mA 1 amp
Max. contact 50 milli- 150 milli- 150 milli- 50 milli-
resistance ohms ohms ohms ohms

Length
(excluding leads) 2.10° 2.10° 0.84° 2.10°

Progress [s Our Most Important Prodvetf

GENERAL @ ELECTRIC

For more information: Write G-E Receiving Tube Dept., Technical Information and
Product Service (TIPS), Room 7013-B, Owensboro, Ky. Please specify product(s).
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Now Motorola Has BOTH . . .
SILICON

PNPsNPN

STAR  TRANSISTORS

(TO-5)
2N2904
2N2905

(TO-18)
2N2906 2N2218
2N2907 2N2219

(TO-18)
2N2221
2N2222

IMMEDIATELY AVAILABLE from your Motorola District Representative or Motorola
Semiconductor Distributor. Priced even lower than non-passivated PNP devices de-
signed for similar applications, the new high-voltage PNP silicon epitaxial passivated
STAR transistors are made by the revolutionary annular process, and are the newest
additions to Motorola's growing line of BAND-GUARD* types.

PNP CHARACTERISTICS :
Min Max. Min

60v — BVceo 60v —

40V — BVceo 30V —

5V — BVeso 5V -

_ — 20nA iceo @ 50V — 10nA
— 0.4 Vee (sat) |1~ 150] - 0.4
= 13 Vae (sat) 11— 15 [ - 1.3
1 hee @ 0.1 mA :
20 — 2N2904, 2N2906 2N2218, 2N2221 20 -
35 — 2N2905. 2N2907 2N2219, 2N2222 35 -
hte @ 1 mA

25 - 2N2904, 2N2906 2N2218, 2N2221 ; 25 -
50 | - 2N2905, 2N2907 2N2219, 2N2222 50 — %
hee @ 10 mA )
35 — 2N2904, 2N2906 2N2218, 2N2221 35 — o
75 — 2N2905. 2N2907 2N2219. 2N2222 i 75 — 4
hee @ 150 mA t
40 120 2N2904, 2N2906 2N2218, 2N2221 4 40 120 &

100 300 2N2905. 2N2907 2N2219, 2N2222 ___100 300

hre @ 500 mA ¥
20 - 2N2904, 2N2906 2N2218, 2N2221 = 20 —_ -
30 | — o 2N2905. 2N2907 2N2219, 2N2222 2 30 — X
| 8pf Crb ] TS 8pf
- 30 pf Cw g — 20 pf |
| 200mc - fr o 250mc | — S
. : £ - i S S e RS S RN,

“Trademark of Motorola Inc.

new leader in Total Silicon Technology "

MOTOROLA Semiconductor Products Inc.

BOX 955 ¢« PHOENIX 1, ARIZONA A SUBSIDIARY OF MOTOROLA INC. 73-048
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Here's a list of exhibitors and booth numbers,
with a known listing

of hotels and special events

planned by visiting firms,

WESCON EXHIBITO