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An RMC “JF” discap

... after phase

VISIT BOOTH 1414, I.E.E.E. SHOW

...can go through phase

...after phase...without a faze!

RMC Type JF Discaps exhibit superior stability in appli-
cations where a wide range of frequencies is present.
Rated at 1000 V.D.C., these capacitors are manufactured
in capacities between 150 MMF and 10,000 MMF.

Between 10° and 85°C., Type JF DiScaPs exhibit a ca-
pacity change of only +7.5% and are available in toler-
ances of +10%, +20%, +80-20% at 25 C. Write on
your letterhead for information on these and other quality
RMC DiscAps.

" RADIO MATERIALS COMPANY
Cenkmc A OIVISION OF P. R. MALLORY & CO., INC.
CAPACITORS GENERAL OFFICE-4242W. Bryn Mawr Ave., Chicago 46, I11.
Two RMC Plants Oevoted Exclusively to Ceramic Capacitors
\

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

Circle 1 on Inquiry Card




SHELBY A, McMILLION,
Publisher

BERNARD F, OSBAHR,
Editor

GROWTIN OF THE ELECTRONIC INDUSTRY in 1963 will
continue at a faster rate than that of the national
economy, with gains occurring in the government and
industrial markets and present high levels continu-
mg in the cousunter and replacement markets for an
over-all percentage increase from 1962 of nearly 39 .

Towl

hillion in 1962, are expected to reach around $13.0

mdustry  sales, which approxinated  §13

hillion in 1963 under the impact of (1) increased

defense and space exploration spending and a higher
clectronic content in the procurement dollar. (2) con-
tinned hroadening of the use of electronics in all
industry, including data processing, and (3) an
almost doubling of the market for color television
sets over 1902, increased demand for portable radios
and demand for antomobile radios approaching the
high 1962 level.

Government expenditures for electronics are ex-
pected to rise to $8 hillion in calendar 1963 from
$7.5 billion in 1962 ; the industrial market will grow
to approximately $2.4 illion from 1962's $2.3 hillion :
and consumer electronics and replacement sales are
expected to continue in 1963 at their present high
levels of $2.2 hillion and $1 billion, respectively.

The Federal govermment continues to he the elec
tronic industry’s largest customer, accounting for
over half its sales. It also represents the market least
vulnerable to any temporary fluctuations in the gen-
eral economy. Tt appears at this time, however, that
over-all husiness activity throughout 1963 will be at
a level at least as high as in 1962, with a possibility

of some gains in specific areas. Thus the industry’s
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This guest edi-
torial by Patriclk
I, Haggeriy,
President  of
Tevas Instru-
ments  Incorpo-
rated, and retir-
iy President of
the Instituie of
Radio Engineers.

ahead. with sonme thoughts on future growth.

other major markets should each realize their
projected sales expectations.

The accelerating acceptance of integrated circuits
for use i major new defense equipnient programs
was a most noteworthy developient as 1962 drew
10 a close and one which will have an increasing im-
pact on the entire electronics industry in 1963 and
subsequent vears.

looking aliead, we must have a more adequate
supply of trained scientific and supporting personnel.
Another challenge is the urgent need for qualified
nanagement talent. To couvert these forecasts to
reality, we will need even more managers with the
unique combination of technical knowledge together
with all the management skills required for effective
direction of rescarch, development, marketing, finance

and hnman relations.
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MEHLEHTS

of this-issue

Oceanography & Anti-Submarine Warfare page 38

The secrets of the seas are being probed as an aid to anti-submarine
warfare. Much of this probing will be accomplished using the latest
electronic instrumentation techniques and data handling systems. The
information gleaned from this probing will lead to better submarine
detection techniques and equipment. This special report indicates the
magnitude of the task and points out many of the existing problems.

Expect Record Attendance at First |.E.E.E. Convention page 57

The First International Convention of the newly formed Institute of
Electrical and Electronics Engineers may well be the biggest engi-
neering convention ever. Over 75,000 engineers are expected. It will
be held March 25-28 at the New York Coliseum and Waidorf-Astoria.

All-Magnetic Content Addressed Memory page 92

An extended application of All-Magnetic Logic is found in the design of
this Content Address Memory. It has a retrieval time of ten microsec-
onds using commercially available ferrites. The functional possibilities
of CAM’s and their closely related kin, Associative Memories, are dis-
cussed.

Characteristics of Unipolar Field-Effect Transistors page 99

For design engineers, answers to these questions: What are the sig-
nificant dc and ac parameters? How are channel dimensions related
to electrical characteristics? The UNIFET is considered as a 3-ter-
minal network, characterized by four small-signal ac parameters.

The Node Method of Circuit Analysis page 102

it appears that the Node Method of circuit analysis is not used as often
as it should be in many instances. The Node Method saves time and
gives an insight into the circuit that the Loop Method will not. An
active feedback amplifier is analyzed here by the two methods so that
a comparison can be made.

New Flip-Flop Design Improves Efficiency page 107

Complementary-symmetrical transistor applications can yield advan-
tages not found in more conventional approaches. Here is an unstable
multi-vibrator which uses this method to feature high power efficiency,
low interference and small size.

Designing Wide Pulse-Width Modulators page 109

Newer microwave tubes place high requirements on the pulse modu-
lator such as wider pulses, higher duty cycle, and sharp, clean pulses.
Some of the modulator design problems are discussed and the engi-
neering solutions described.

Synthesis of an Active Chebyshev Filter page 112

For the low pass band, passive RCL fiiters have disadvantages of size
and nature of components. The active RC filter, using semiconductors,
eliminates most of these problems. A network synthesis is developed
here, with details on how to specify and design.

ELECTRONIC INDUSTRIES -« March 1963

Unipolar Field-Effect Transistors

Job Hunting




RADARSCORE

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

EFFICIENT LASER PUMP

Dr. Henry Minden of Sperry Rand Research Center, Sudbury, Mass..
watches emission from gallium arsenide diode in liquid nitrogen
as experiments progress on the use of the diodes as pump sources
for lasers. Sperry scientists claim that they are close to achieving
laser output efficiencies as high as 85% employing the diodes.

THE CHIEF INDUSTRY PROBLEM today is
not technology. but management. On page 1 of this
issue, TI's Patrick 5. Haggerty gives his opinion
on this subject. \t the same time 1. Donald Rauth.
Vice President. Martin Co.'s Denver Div.. has
pointed out the same thing to Air Force represen-
tatives and TITAN suppliers. Describing the recent
overhaul of Martin’s management concepts. he
pointed out the changing needs of industry. He
cited several management concepts that must be
istalled 1o enable firms to compete in the new
environment: adding such management tools as
mput, output efficiency ratings and PERT time and
cost systems; centralizing conlguration control
under the contracts department merging the project
concept—essential to getting complicated jobs done
well and on time——with central functions concept
to provide support for existing projects.

4

MICROMINIATURE COMPONENTS twice as
small as today’s components are essential to suc-
cessful long duration space missions. This is the
opinion of H. R. Brown, of North American Avia-
tion Autonetics Research Cir. fle said that while
many believe that micro research already has moved
too far ahead of application techniques, actually
much more must be achieved for far away space
assignments. Size and weight must be reduced to
conserve space loads while increasing computer
speed. intelligence and reliability. Brown. referring
to "a coming revolution in space nicro-clectronics.”
said scientists in the next six to ten years will pro
duce highly reliable components in one or two

orders of maguitudes smaller than present ones.

SIGNIFICANT NEW BILL has been introduced
in the Senate which has strong implications for the
electronic industry. The bill specifically would ex-
empt the University of Colorado from paying cus-
toms duties on niicrocalorimeter now in use at the
University. The instrument is manufactured only
in Ifrance and was imported into this country last
vear. [t was purchased by the University with funds
made available under a graut from the U.S. Public
IHealth Service. The Senators who are proposing
the Dill expressed the thought that it was somewhat
ridiculous for the government on oue hand to erant
funds for a piece of equipment and then with the
other hand charge the University a substantial sum
as duty on the import of the equipment.

NUCLEAR GYRO

Dr. James Simpson, senior scientist at GPL Div. of General Pre-
cision Inc. inspects tuel cell which is to be inserted into new nu-
clear gyro shown in center of photo. The nuclear gyro has no
moving parts, requires no warm-up time, has indefinite life and
is unaffected by severe vibrations, accelerations and shocks.

“m
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FIBRE OPTICS is being used to aid high-speed
photography.  Bell Labs. has developed a hbre
optic mmage dissection camera. It can take a se-
quence of 75 N-ray pictures at a specd of 400,000
frames per second with good resolution. \Where
conventional high-speed cameras are limited by the
speed of mechanical shutters, the Bell Labs. camera
utilizes the mage dissection which can be created
by a tibre optic bundle plus a continuous movement
of the nlm plate. Fibres are coated at one end with

a phosphor that converts N-rayvs to visible hght.

TYPE-SETTING BY COMPUTER was demon:
strated to 130 newspaper execntives at PPalm Beach.
Fla., by RCAL At the plant at the Palm Beach Post-
Times, the newsmen watched an RC.A 301 com-
puter set type automatically. The Palm  Beach
newspaper s the second of the country’s news
papers to adopt antomatic type-setting. The Los

\ngeles Times also employs a 301 EDP system.

GROWTH OF THE JAPANESE ELECTRON-
ICS INDUSTRY and enactment oi the Trade Ex-
pansion Aect will confront the U.S. electronics
industry with strong competitive challenges during
the remainder of the 1900's. \\V'. | 1. Long, KT\
marketing services director. potnts out that many
electronie products fall into the category for which
the act authorizes 100% taritf reductions—those
items that the U.S. and the Common Market nations

do 80% or more of the world’s trade in thent. Japan

is the strongest competitor for the U.S. electronic
industries. The He¢/hr. Japanese wage cost pro-
vides @ signilicant cost advantage over the $2.41

American equivalent.

A RADICALLY NEW VACUUM TUBE which
has no heater, and is capable of operating at room
temperature, is nnder study at GIE's Receiving Tube
Dept. The tube has a higher tolerance to 1onmzing
radiation than thin film or other microminiature
devices based on semiconducting materials.  The
tube operates on the phienomenon called tunnel
emission.  Electrons tflow from a cool substrate
metal layver through an insulator which may be only
a few tens of atoms thick to a thin counter electrode
which is a few volts positive with respect to the
substrate. If the second laver is “thin” cnough,
some of the tunneling electrons pass through and
away from it without losing energy by collision
with other electrons. Such clectrons are emitted
and the device hecomes a cathode.

WIDE RANGE OF CONSUMER PRODUCTS is
expected to result fromn the government’s massive
space progrant. Republic Aviation’s Mundy I. Peale
points out that a preliminary survey by NASA has
already uncovered 43 examples of products and
processes that can be directly traced to some part
of the space effort. Among the items that he fore-
sees are: rooms illuminated by glowing walls,
worldwide TV and telephone systems, accurate
weather forecasting, weather control and a wide

range of new materials.

TROUBLE SHOOTING CIRCUIT BOARD
FAILURES through use of a unique computer
simulation program was described at the National
Winter Convention on military electronies. H. T
Breen. of North American Aviation. explained that
the program was designed to correlate the failure
svstems of an clectronic circuit with the canse of
the failure. Correlation is established by simulating
component part failures and source faitures for the
circuit within the computer and then observing the
etfects of these failures on a number of selected test
point valnes. LZach part and source failure will cause
cach of the test point readings to rise or fall as the
case mayv be. .\ record is kept of cach test point

reading and the failure responsible for it.

SUPERCONDUCTING MHD GENERATOR

Combining in a single device two new developments—superconducting
magnets and MHD power generation—the first superconducting MHD
generator goes into operation at Westinghouse Research Labs. The
tank houses a superconducting magnet, in liquid helium. The white-
hot gases pass through to convert heat directly into electricity.




New from Sprague!

Operation to 125C
Reduced Sizes
Lighter Weight
Greater Ruggedness
Cooler Operation

For application engineering assistance without
obligation, write to Mica Capacitor Section,
Field Engineering Dept. For complete technical
data write for Engineering Bulletins 1230 and
1240 to Technical Literature Service, Sprague
Electric Company, 233 Marshall Street, North
Adams, Massachusetts.

SPRAGUE COMPONENTS

CAPACITORS INTERFERENCE FILTERS
TRANSISTORS PULSE TRANSFORMERS
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS
RESISTORS PULSE-FORMING NETWORKS
MICROCIRCUITS TOROIDAL INDUCTORS

48-360M1

First Major Change in

In Over 25 Years!

SoMETHING NEW and important has happened to trans-
mitter-type mica capacitors! In place of the old-fashioned,
bulky assemblies you’ve had to use in the past, Sprague
now offers modern, miniaturized Cast Mica Capacitors—
30% smaller in size, 30 to 40% lighter in weight, available in new
shapes and mountings for liberal new design possibilities.

Encapsulated in high-temperature epoxy resin by a patented
process, Sprague Cast Mica Capacitors will operate at temperatures
to 125 C without derating—greatly in excess of the 70 C or 85 C
limits of conventional capacitors. This exclusive construction also
provides superior thermal conductivity—far better than with
porcelain—enabling these capacitors to carry higher r-f currents.

Unlike older units with fragile insulating housings, Sprague
Cast Mica Capacitors are rugged. Their tough epoxy resin encap-
sulation, with improved hermetic seals, eliminates use of potting
waxes which tend to melt and cause damage to electron tubes
and other components.

Sprague Cast Mica Capacitors, designed not only to meet
but exceed MIL Specifications, are made in both the familiar
cylindrical as well as a new rectangular shape, with female threaded
terminals on opposite ends. Although smaller in size than con-
ventional capacitors, Cast Micas can be procured—for inter-
changeability—with one or two aluminum plates having the same
center-to-center mounting holes as standard types. Where space is
critical, they may also be mounted or stacked without plates by
means of dual-ended headless screws.

®
-
HIGH TEMPERATURE MAGNET WIRE s p n n E
CERAMIC-BASE PRINTED NETWORKS g

PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS
ELECTRIC WAVE FILTERS

THE MARK OF RELIABILITY

*Sprague’ and ‘@’ are registered trademarks of the Sprague Electric Co.

GET THE FULL STORY AT IEEE BOOTH 2424

6 Circle 2 an Inquiry Card
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“WHICH WAY IS UP?”

v

Ceiling walker shows how new Westinghouse
magnet combining advantages of permanent
and electromagnet works. It can be turned on
and off, allowing steps to be taken. Magnet
has a “memory,” exerting pull in same direc-
tion until reversed. Ceramic magnet is
between 2 soft steel layers. Electrical con-
nection at one pole causes flux transfer,
reversing polarity. Shoe’s pull is 30-50 Ibs.

RCA DEVICE CAN REPLACE
TRANSISTOR, VACUUM TUBE

RCA has developed a silicon tran-
sistor clement that combines the flexi-
bility and simple circuitry of vacuum
tubes with the low aperating power,
small size and long life of transistors.

Called a metal oxide semiconductor
transistor, the verv small solid-state
device can be fabricated into large in-
terconnected arrays. Each one can re-
place tramsistors and vacuum tubes.

\n integrated circuit using the de-
vices is nade by producing conducting
paths in a slice of high-resistivity sili-
con. Gaps are left wherever an active
circuit element is wanted. An insula-
tor is produced by simply oxidizing
the stlicon over the gap.

A metal electrode or “gate” is de-
posited atop the insuiator and con-
nected into the cirevit. By applying
proper valtage on the insulated gate.
the gap hecomes conducting and the
circuit is closed.

By varying input voltage, this field-
etfect device can be made to switch at
high speeds, amplify or otherwise reg-
ulate its current output as does a pen-
tode vacuum tube.

Joth pasitive and negative devices
have been made. Other characteris-
tics: temperature range —80° to
+190° C.: switching speed, 10 to 20
nanosec.; and radiation resistance,
about 10 times that of conventional
transistors.

ELECTRONIC INDUSTRIES -

AS WE GO T PRESS

SPERRY USES LASERS
TO DO WORK OF GYROS

Sperry Rand has developed a simple
ring laser that promises to perform
the functions of a gyvroscope at as little
as one-firth the cost.

Developed by the Sperry Infrared/-
Optics/laser Group, the device is
based on the constant velocity of light.

Three of the systems are needed to
make a complete three-axial “gvro”
svstem.

Counter-rotating  light  beams are
whirled around a square “ring” as
the ring rotates within a vehicle, The
light beams are then picked off
throngh a transparent mirror. The
difference in wave lengths and frequen-
cies of the two light beams is propor-
tional to the vehicle’s rotation rate.

The device has already heen nsed
to sense rotation rates of down to 2
deg./min, Higher rotation rates would
be less of a problem due to the corre-
sponding difference in the measured
light wave lengths.

Use of the laser is important he-
cause the high frequencies involved
make measurement of frequency dif-
ferences easter.

In developing the device Sperry

Sperry scientist checks ring laser setup,

achieved a fully coherent laser beant.
Considerable optical and laser re-
search is still going on at Sperry to
perfect the device and “put it to
work.” mnow that the principle has
been proved.

The present model is 1 m. sq. It
uses four neon-helium gas laser tubes
for gain purposes, though one would
suffice. Gas tubes have bheen devel-
oped by the company and will soon be
tried ont in the new system.

The objective is to achieve perfect
auidance with the system, eliminating
the gvroscopic “drift” problem. An-
gular measurement can now be made
accurate to within 1/15000 deg.

GT&E DEVELOPS SIMPLE
HIGH-SPEED DATA SYSTEM

A technique which allows data to bhe
transmitted at 3,200 words/min. by a
comparatively simple. reliable binary
system has heen developed by lenk-
hurt Electric Co.. Inc., a General Tel.
& Electronics subsidiary.

Called “duobinary coding.” it don-
bles to 2400 bits/min. (3.200 words/
min.) the information that can be sent
by a standard bmary system. This is
done by coding the signal at the trans-
mitter.

Advantage is that a typical binary
system requires only half the transis-
tors of a tvpical multiphase, multi-
level modulation system transmitting
as fast.

The need for customary error-de-
tection will also be eliminated in some
svstems using the new technigue—
error detection is included in the cod-
ing process. The duobinary system
will, on the average, make 1 ervor per
million bits.

March 1963

“FLUID FLYWHEEL”

Mercury circulated through this tubing cre-
ates a force which G.E. says can be used
to solve the problem of how to stabilize
space vehicles on long flights away from
earth. Normally, spacecraft are stabilized
by jets expelling fuel in a direction oppo-
site the erratic movement. Engineer R. E.
Tomokins assembles a development model of
the “‘fluid flywheel” at company’s lab.

More News on Page 9
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_ The Siliconix 12 nsec 5 mw Dual NAND Gate

g 30 25
c
2‘_ 25-r P = 2.3 mw (Vg¢ = 3 Volts) 204
= 204
a8 * % 154
& 15T =5 mw (Ve = 4 Voits) 3
0 — | Ef
< P =9 mw (Vec = 5 Volts) :
§ 51 Fan-out =5 © AV = DC Voltage Stability
£ G 1 1 L ' 1 1 L 1 0 L L L 1 L L L
| Al J - \J ] L) L) Ll L] \J L) 1 ] 1 ; ¢ T 1
o - 50 0 + 50 + 100 +150 —50 0 4+ 50 +100 -+ 150
TEMPERATURE — °C TEMPERATURE - °C
Average Propagation Delay vs. Temperature and Power Dissipation Fan-out as a Function of DC Stability and Temperature

THIS PLANAR SILICON INTEGRATED CIRCUIT HAS A LOWER POWER-SPEED
PRODUCT (60 PICOWATT-SECONDS) AT HIGHER FAN-OUT THAN CONVENTIONAL
DIODE-COUPLED NAND GATES BECAUSE OF:

a. The unique emitter-follower diode-clamp circuit. . .

h. Small geometry which minimizes capacitance . . .

¢. Epitaxially grown collectors.
PROPAGATION DELAY VARIES LESS THAN £7.5% FROM —55°C T0 +125°C
WITH Vec 4 TO 5 VOLTSa USE THIS GATE AS A NAND, NOT AND-OR, BISTABLE
FLIP-FLOP, OR HALF ADDER« ANOTHER EXAMPLE OF THE WAY SILICONIX
COMBINES CIRCUIT AND SEMICONDUCTOR TECHNOLOGIES INTO DIGITAL AND
LINEAR INTEGRATED CIRCUITS AND COMPONENTSa WRITE FOR DETAILS,

Siliconix incorporated
7740 West Evelyn Ave. » Sunnyvale 14, California
Telephone 245-7000 ¢ Area Code 408 « TWX 408-737-9948
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In Chardon, Ohio, near Cleveland, engineer
inspects Stromberg-Carlson Register-Sender.
It can be gradually integrated with existing
electro-mechanical equipment to provide elec-
tronic switching advantages, including push
button dialing.

RADIATION INCREASED
AFTER HIGH SOVIET BLASTS

Telstar detected large radiation in-
creases between the two Van Allen
helts after the Russian high-altitude
nuclear blasts of Oct. 22 and 28

Bell scientists say  Telstar showed
that the Oct. 22 Dhlast nearty filled the
“slot™ between the two radiation belis.
The number of electrons inereased
100 to 1.000 times. They decreased in
the center of the slot by 309 per day
—but much more slowly clsewhere.
The Oct. 28 blast again nearly filled
it. The nuuber decaved at the same
rate.

Findings regarding the U. S. high-
altitude nuclear blast July 9 are not
so clear.  After Telstar was put in
its 000-3.500 mile Ligh orbit July 10,
it measured an electran intensity in the
slot higher than that measu-ed after
the Soviet blast. But large fluctua-
tions occur naturally. So it is not
known how much intensity was pro-
duced by the UL S, Tiast,

Telstar’s elliptical orbit carries it
through both Van Allen belts,

BURROUGHS, IBM
AGREE TO SHARE PATENTS

Burroughs Corp. and International
Business Machines Corp. have con-
cluded a licensing agreement under
which each makes available to  the
other for five yvears its patent rights on
data handling systews,

The agreement is to Tet each firm de-
velop and make its own svstems free
from concern about mifringing on the
other’s patents.

(More News on paye 11}

ELECTRONIC INDUSTRIES -

ELECTRONIC SHORTS

TV system that operates in near total darkness has been developed by G. E.
for air surveillance. Designed around GE’s ZL-7806 image orthicon, the
lightweight all-transistor camera chain, Model HTC-1, generates 300-line
TV picture at 10-¢ ft.-candle.

New FAN report svstem details failures and “outages” of air control and
navigation cquipment. Action to repair/replace itens, plus general informa-
tion on breakdowns of certain types of equipment will result.

High-powered airborne communications set, 70% lighter, much smaller
than present ones, is being developed by RCA for Navy. The SSB, h-f
receiver-transmitter is part of BuWeapons plan to introduce solid-state
microcircuitry into its avionics gear.

Librascope Div. of General Precision’s Iniormation Systems Grp. has
received large Douglas Aircrait contract to design and produce airborne
digital computer system for Army tactical aircraft. Lightweight system
will be computing center oi cockpit display system Douglas is developing
for \rmy.

Air Force has awarded contract for advanced nuclear gyro to Arma Div,

American Bosch Arma Corp. Arma has developed and produced gyros for
Atlas ICBM, other missile and aerospace uses, subs and surface ships.

laser Svstems Cir. Lear Siegler, Inc. Ann Nrbor. Mich.. has developed
a new high-power coherent green light source. This is considered essential
by Navy for important experimental work in underwater communications

and surveillance techniques.

Russians reportedly have small walking-talking robot which guides visitors
through Moscow Polytechnics Museum’s telemechanics section. Radio-
guided robot gives explanations from special tape recorder and answers
questions. Its brain can be seen “ticking” inside transparent head.

Contract to develop test model of expendable space structure—able to
increase in length like a telescope-—has been awarded to Martin Co's
Denver Div. by AF Systems Command. Results will be used to make an
actual space structures based on this principle.

The U. S. Information Agency now has what is described as the free
world’s most powerful complex of radio transmitters—a 5-million watt, $23
million complex recently dedicated at Greenville, N. C. Prime contractors
were Ling-Temco-Vought and Alpha Corp. of Texas. Philco Corp. built
a 250-mile microwave link between the complex and Washington.

N-ray equipment being distributed by Picker N-Ray Corp.. White Plains,
N. Y.. has less than 2-in. dia. grounded rod anode tubes. The shockproof
tube with a 360 degz. beam is designed to fit through narrow openings and
into tight places. Up to 40 in. long, it can be inserted in holes or poked
through small ports in pressure vesscls.

A thinner-base computer tape, with almost 50% more tape on the same
size reel, has been introduced by Audio Devices, Inc. Called “"Extra Length
Computer Audio-tape,” it uses 1-mil DuPont base material, Mylar T,
instead of standard 1.5 mil polyester films. This thinner—but stronger—
material enables nearly half again as much tape to be wound on a given sized
reel.

\ telescope which can record accurately the parallactic orvits ol white
dwarl, red dwari and sub-dwarf stars. a rocket-mounted T'V7 camera for
detailed viewing of the moon's surface and a spectrometer with a hnminosity
greater than that of those now used. are described in the Jan. issue of

Applied Optics, a publication of the Optical Society of Amierica.

The Laguna Indian Tribe is building an electronics plant for Burnell & Co.,
Pelham, N. Y., at the Laguna-Pueblo Indian Reservation near Albuquerque,
N. M. It will be occupied under a 25-year lease, providing employment
opportunities for members of the tribe.
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New from Spragug’

L8

N2095 i:4

T0-31 CASE

Investigate these Power Amplifiers
for your VHF Communications Needs!

CHECK THESE KEY PARAMETERS: Sprague’s ECDCtechnology, proven in the 2N2100
, nanosecond film memory driver, has been extended
Py @ 25°C case Tw to amplifier or oscillator transistors covering a

i wide range of VHF communications applications.

BVceo 30V The ECDC processcombines the benefits of electro-
BVceo ) 15V chemical and diff.usi(?n technology to provide
] today’s best combination of electrical character-
fr 1 Kme istics for maximum circuit efficiency.
PG @ 160 Mc 7 db * Y *
Cob 8 pF B For complete engineering data, write for Engineering

i ) ) Bulletins 30,409 and 30,414 to Technical Literature
' Ce 60 nsec | Service, Sprague Electric Company, 233 Marshall
| Street, North Adams, Massachusetts.

SPRAGUE COMPONENTS

®
- — -y
TRANSISTORS INTERFERENCE FILTERS HIGH TEMPERATURE MAGNET WIRE

CAPACITORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS

MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES THE MARK OF RELIABILITY
RESISTORS PULSE-FORM NG NETWORKS FUNCTIONAL DIGITAL CIRCUITS
MICRO - CIRCUITS TOROIDAL INDUCTORS ELECTRIC WAVE FILTERS “Sprague’ and ‘@Y are registered trademarks of the Sprague Electric Co

rre GET THE FULL STORY AT IEEE BOOTH 2424
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TINY COPUTER

Univac Microtronic Aerospace Computer, ac-
cupying .15 cu. ft., is checked by project
engineer Ted Sammis. 17-1b. computer of
magnetic thin films and semiconductor inte-
grated circuits which has expandable 74.0C0-
bit memory.

DOD INCREASES CONTROL
OF TECHNICAL INFORMATION

All technical information handled
by the Dept. of Defense will be co-
ordinated under two new programs.

The key aim is to eliminate dupli-
cation of effort and resources.

The Director of Defense Research
and Engineering will coordinate ail
individual scientific and technical in-
formation programs. The Assistant
Secretary of Defense (Installations
& Logistics) will coordinate flow of
producticn engineering and logistical
data.

The order affects information ex-
change within DOD. between DOD
and contractors, DOD and other
agencies and their contractors, and
between DOD and the scientific and
technical cominunity.,

The directive calls for ‘vigorous
well-organized, thoroughly coordinat-
ed, comprehensive technical informa-
tion programs.” Tt states exchange
of technical information between DOD
and the scientific-technical community
shonld be “to the maximum extent
permitted by security.”

MEDAL WINNER ANNOCUNCED

Dr. Theodore von Karman, famous
aeraodynamicist and a founder of Aero-
jet-General Corp., has been selected
as the first to receive the Nationa!l
Medal of Science, established by Can-
gress three vears ago.

ELECTRONIC INDUSTRIES -

ENGINEERS DO PROGRAM
FOR HONEYWELL COMPUTER

A digital programming system that
lets engineers do their own program-
ming is being used at Honeywell
Illectronic Data Processing.

The system, called PARTNER
(Proof of Analog Results Through a
Numerical Equivalent Routine) lets
engineers write programs quickly in
language they can understand. This
avoids extensive and complicated
preparation.

PARTNER is a
routines.
transfer

series of sub-
Each represents a certain
function or nonlinearity.
They are combined into the program
the problem calls for. Only one in-
struction is required per function. The
program solves the problem on a
point-by-point basis with output ap-
pearing as a listed time history of the
sclected variables.

PARTNER, written for the Hon-
evwell 800 computer, can solve very
large and nonlinear problems. It has
been used for control system prob-
lems on the Apollo and X-20 Dyna
Soar projects among others.

It was first developed to obtain eas-
ily programmed digital check-solu-
tions for analog computer problems.
An important aspect was to provide a
PARTNER solution to a given prob-
lem prior to its analog simulation.
This allowed much better analog
scaling, less problem checkout time,
and gave more confidence in analog
results.

GE DATA SYSTEM
SCANS 600 INPUTS

General Electric Co. has developed
a data acquisition system that auto-
matically scans 600 instruments,

The solid-state system converts
analog voltages of any combination of
the inputs into digital data. Scan
timing can also be controlled. Data
can be recorded at once on punched
paper tape and a digital printer, or
fed into a digital computer.

The system will print, punch, or
print and punch at up to 40 points/sec.
Scanning of 60 points/scc. can be
obtained when system is hooked into
a computer.

The data logger can test analog
ontputs such as thermocouples. pres-
sure transcducers and strain gauges. It
can thus be used to test engines, space
simulators, airplanes and rockets. It
may also be useful in the chemical,
petroleum and utility fields.
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TWIN ANTENNA

Above twin tracking antenna is one of two
that Motorola built to test range and range-
rate equipment it is making for NASA’s
Goddard Space Ctr. Twin antennas are at

Motorola military test center, Scottsdale,
Ariz. One ‘“dish” transmits. One receives.

MULTIPLE-BEAM KLYSTRON
PRODUCES 40 KW OUTPUT

A new, very high power multiple-
beam klystron has been introduced by
the General Electric Co.

The factory-built tube is rated for
an X-band CW power output of 40
KW. Frequency range is 8.3 to 8.5 cc.
Tuning range is 80 mc.

Designated ZM-6600, it provides
high r-f power with low thermal den-
sities. High effective perveance (8 mi-
cropervs) perniits high power with
only 12 KV operating voltage. Typi-
cal operating conditions include a

nominal gain of 45 db. Nominal eff-
ciency is 34%.

The tube combines 10 conservatively
designed individual beams phase-lock-
ed in a multiple-beam structure. Dis-
advantages of external paralleling are
climinated.

RADAR TEST

s A

Sperry Gyroscope Co. technician Conrad
Hansen performs tests on one of a number
of radar sets being made for Air Force.
Called the APN-59, the radars can handle
search surveillance, storm detection and
other all-weather navigation work.
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STEVE

costs are part of your product cosm

os, take

ity and realistic
ng, hard look at i

Stevens Certified Thermostats. .= | RIS
s &= d »:*4_\ (A + (s ..';' ¥ '(f;?’;‘.

e ‘broadest line of mg{al e rei)

an get all the special features to fityour -

actly. right from a proven; stani -pro-

ction-line

Service that’s right out of this world. A card ¢

m And we back Stemco Thermostats by Appfli$tions Engineering
representative on the double.

ermostat, or

STEVENS manufacturing company, inc.

P. O. Box 1007 « Mansfield, Ohio

Type MX Hermetic
Snap-acting to open on tempe-ature
rise only. Copper housing responds
more readily than steel types. Stand-
ard tolerances =3°F with 2 to 6°F
differentials; 1 to 4°F differentials on
special order. Temperature 10° to
260°F. Various terminals and mount-
ing brackets. See Bulletin 6100.

*Abcve Stemco Thermostats are designed a

Type AX Hermetic

Similar to Type MX but to
close on temperature rise.
Wide selection of terminals

and mounting provisions,

highly responsive non-ferrous

metal housing. 2 to 6°F differ-
" ential. Bulletin 3200.

emco t from a minor modification
thereof. This also gets your product off the ground faster .. . by
cutting lead time, slashing engineering and development costs.

call will. bring our

Tty
&

THERMOSTATS

Type C Hermetic
Field-adjustabls, positive-acting.
Electrically independent bimatal
strip type for operation from
—10* to 300°F. Nickel-silver case
with or without plating, depend-
ingi on specifications. Turret termi-
nals or wire |2ads. For ratings,
etc., Bulletin 5000.

Type A Hermetic
Electrically independent bimetal
disc and high-response brass case

for quick, snap-action control from

—10° to 300°F. Various non-
ferrous metal enclosures, wide
variety of terminal arrangements
and mounting provisions, including
brackets. Bulletin 3000.

nd manufactured to meet most requirements of applicable MIL specifications.

N
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MARCH

Mar. 11-15: 1963 Nat’l. NACE Conf.;
Americana Hotel, New York, N. Y.
Mar. 13-14: 13th Nat'l. Conf. on In-
strumentation for the Iron & Steel
Ind., ISA; Pick-Roosevelt Hotel, Pitts-

burgh, Pa.

Mar. 15: 10th Annual Quality Control
Clinic, Milwaukee Sec., ASQC; Mil-
waukee Inn, Milwaukee, Wisc.

Mar. 15-16: Information Processing
Conf., Computing Devices Commit-
tee, |EEE; Calif. Inst. Tech., Pasa-
dena, Calif.

Mar. 15-17: Michigan
ARRL; Saginaw, Mich.

Mar. 16: Annual Quality Control Semi-
nar, S. Conn. Sec., ASQC; Univ. of
Bridgeport, Bridgeport, Conn.

Mar. 18-20: Workshop-Seminar on Qual-
ity Control Mgmt., ASQC Inst., Bos-
ton Sec., ASQC; MIT Faculty Club,
Cambridge, Mass.

Mar. 18-22: 1963 Spring Conv., Soc.
for Nondestructive Testing; Am-
bassador Hotel, Los Angeles, Calif.

Mar. 18-22: ASM Western Metal Exp.
& Cong.; Ambassador Hotel and Pan-
Pacific Audit., Los Angeles, Calif.

Mar. 20-22: Spring Conf., EIA; Statler-
Hilton Hotel, Washington, D. C.

Mar. 20.-29: Symp. — “Quantitative
Spectroscopy at Elevated Tempera-
tures and Selected Applications in
Space Science,” AFOSR, AF Cam-
bridge Res. Labs., ARPA, NASA,
Inst. Def. Analysis, ONR, Calif. Inst.
Tech.; Calif. Inst. Tech., Pasadena,
Calif.

Mar. 23: Annual Nat’l. Conv., Intercol-
legiate Broadcasting Syst.; New York
Univ., Univ. Hts., New York, N. Y.

Mar. 24-30: ACSM-ASP Annual Mtg.;
Shoreham Hotel, Washington, D. C.

Mar. 25-27: Space Testing & Support
Mtg., AlAA; Cocoa Beach, Fla.

Mar. 26: 12th Annual Dinner & Ham-
fest, SSB Amateur Radio Ass'n.;
Statler-Hilton Hotel, New York, N. Y.

Mar. 26: 19th Annual Quality Control
Conf., Rochester Sec., ASQC; Univ.
of Rochester, Rochester, N. Y.

Mar. 26-28: American Power Conf., lil.
Inst. Tech., ASME, others; Sherman
Hotel, Chicago, IIl.

State Conv.,

Mar. 27: Spring Mtg., Ultrasonic Mfrs.

Assn.; New York, N. Y.

Mar. 30: Quality Control Conf., Battle
Creek-Kalamazoo Sec., ASQC; Univ.
Ctr., W. Mich. Univ.,, Kalamazoo,
Mich.

Mar. 31-Apr. 3: 41st Annual NAB Conv.
& 17th Annual Broadcast Eng. Conf.;
Chicago, It

Mar. 31-Apr. 5: Nat'l. Spring Mtg.,
AChS; Los Angeles, Calif.

APRIL

Apr. 1-3: ‘“Pressure Vessels for Aero-
space Applications,” 4th Annual

ELECTRONIC INDUSTRIES -
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GCONMING EVENTS

Structures & Materials, Conf., AlAA;
Palm Springs, Calif.

Apr. 1.5: 1st Annual Dallas Ind. Trade
Fair, State Fair of Texas; State Fair
Park, Dallas, Tex.

Apr. 4-6: Mtg., Southwest Sec., ASEE;
Rice Univ., Houston, Tex.

Apr. &: 5th Annual Quality Control
Conf., Akron-Canton Sec., ASQC;
Sheraton Hotel, Akron, Ohio.

Apr. 6: Mtg., Michigan Sec., ASEE; Gen.
Motors Inst., Flint, Mich.

Apr. 10: 8th Annual Materials Handling
& Packaging Conf., Soc. of Packag-
ing & Handling Engrs., Amer. Mate-
rials Handling Soc.; Wheeler Hall,
Univ. of Calif., Berkeley, Calif.

Api. 10-11: 4th Symp. on Eng. Aspects
of Magnetohydrodynamics, [|EEE
(PTGNS), AlAA, Univ. of Calif.; Univ.

of Calif., Berkele‘. Calif.

63 Highlights

IEEE Int’l. Conv., Mar. 25-28; Coliseum
and Waldorf-Astoria Hotel, New York,
N. Y.

ICEAS, Int’l. Conf. & Exh. on Aerospace
Support, Aug. 4-9, IEEE, ASME;
Sheraton-Park Hotel, Washington,
D.C.

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, .

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

Apr. 14-19: Spring Mtg., Electrochem-
ical Soc.; Penn-Sheraton Hotel, Pitts-
burgh, Pa.

Apr. 16-17: 1963 Ohio Valley Instru-
ment-Automation-Electronics Exh. &
Symp., ISA, SESA; Cincinnati Gar-
dens, Cincinnati, Ohio.

Apr. 16-18: 10th Cleveland Electronics
Conf., IEEE, ISA, Cleveland Physics
Soc., Case Inst. Tech.,, Western Re-
serve Univ.; Sheraton-Cleveland Ho-
tel, Cleveland, Ohio.

| Apr. 16-18: “‘Optical Masers,” 13th An-

nual Polytechnic Int'l. Symp., IEEE,
OSA, AFOSR, ONR, ARO, Microwave
Res. Inst., Brooklyn Polytech. Inst.;
United Eng. Ctr., New York, N. Y.

Apr. 17-19: 15th Annual Southwestern
IEEE Conf. & Electronics Show; Dal-
las Mem. Audit., Dailas, Tex.

Apr. 17-19: 1963 Tech. Mtg. & Eqpt.
Exp., Inst. Env. Sci.; Statler-Hilton
Hotel, Los Angeles, Calif.

Apr. 17-19: 1lst Int'l. Conf. on Non-
linear Magnetics, |EEE (PTGEC,
PTGIE); Shoreham Hotel, Washing-
ton, D. C.

Apr. 18: “Plastics for Electronics,”
Tech. Conf., SPE; Syracuse Univ,,
Syracuse, N. Y.
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Apr. 19-20: AMS Mtg.; Chicago, Iil.

Apr. 20: Mtg., Missouri-Arkansas Sec.,
ASEE; Washington Univ., St. Louis,
Mo.

Apr. 21-24: 2nd Annual 3-Day Seminar,
Ass’'n. of Electronic Parts & Eqpt.
Mfrs., Univ. of lll.; Monticello, IlI.

Apr. 21-26: 93rd SMPTE Conv.; Tray-
more Hotel, Atlantic City, N. J.

Apr. 22-23: Maintenance & Plant Eng.
Conf., ASME; Indianapolis, Ind.

Apr. 22-23: APS Mtg.; Sheraton-Park
Hotel, Washington, D. C.

Apr. 22-25: Nat'l. Packaging Exp., AMA;
McCormick Place, Chicago, lll.

Apr. 22-24: 3rd Annual San Diego Symp.
for Biomedical Eng., IEEE; Del Webb's
Oceanhouse, San Diego, Calif.

Apr. 22-24: 2nd Manned Space Flight
Conf., IAS; Dallas, Tex.

Apr. 22-26 44th Annual Mtg. & Weld-
ing Exp., AWS; Sheraton Hotel, Trade
& Conv. Ctr., Philadelphia, Penna.

Apr. 23-25: 11th Nat'l. Conf. on Elec-
tromagnetic Relays, NARM, Okla. St.
Univ.; Student Union Bldg., Okla. St.
Univ., Stillwater, Okla.

Apr. 23-25: Hypersonic Ramjet Conf.,
ASME; Naval Ordnance Laboratory,
White Oak, Md.

Apr. 24-26: Power Ind. Computer Ap-
plication Conf., 1EEE; Westward-Ho
Hotel, Phoenix, Ariz.

Apr. 24-26: IEEE 6th Reg. Tech. Conf.;
San Diego, Calif.

| Apr. 24-26: Cellular Plastics Tech. Conf.

& Div. Mtg., SPI; New York Hilton
Hotel, New York, N. Y.

Apr. 24-26: IEEE Southeast-South Cen-
tral Dist. Mtg.; John Marshall Hotel,
Richmond, Va. .

Apr. 25: “New Trends in Vinyl Plastics
in Def. & Ind.,”” SPE; Cherry Hill Inn,
Haddonfield, N. J.

Apr. 25-26: Soc. Amer. Value Engrs.
Nat’l. Conv.; Americana Hotel, New
York, N. Y.

Apr. 25-26: Railroad Conf., ASME, |EEE;
Biltmore Hotel, Atlanta, Ga.

Apr. 25-26: Mtg., Southeastern Sec.,
ASEE; Ga. Inst. Tech., Atlanta, Ga.
Apr. 26-27: AMS Mtg.; New Mexico St.

Univ., Univ. Park, N. Mex.

Apr. 26-27: Mtg., Pacific Northwest Sec.,
ASEE; Oregon St. Univ., Corvallis,
Ore.

Apr. 26-27: Mtg., Allegheny Sec., ASEE;
Univ. of W. Va., Morgantown, W. Va.

Apr. 26-28: New England Div. Conf,,
ARRL; Swampscott, Mass.

Apr. 27: Mtg., Rocky Mountain Sec.,
ASEE; Univ. of Utah, Sait Lake City,
Utah.

Apr. 28: 65th Annual Mtg., ACS; Penn-
Sheraton Hotel, Pittsburgh, Pa.

Apr. 29-30: Electro-Nuclear Conf., IEEE;
Richland, Wash.

Apr. 29-May 1: 9th Nat'l. Analysis In-
strumentation Symp. & Exh., [SA;
Rice Hotel, Houston, Tex.

(Continued on page 14)
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progress in semiconductors

Just Say EK-low

Emitter-Coupled Logic Operator, or
ECLO for short. We introduced ECLO
in these columns when we announced
the G-E Functional Component con-
cept using the Planar Epitaxial Pas-
sivated M1 Matrix. Being an interest-
ing subject to us, and a valuable one
for you, we decided it deserved a little
more attention.

G-E has developed PEP emitter-
coupled transistor logic specifically to
overcome the problems faced in reduc-
ing other logic systems into functional
component form. We use only resistors
and NPN transistors in negative logic
with +0.7 and +0.2 volts being the
“zero” and “one” states respectively.
Emitter follower gate inputs are used
to eliminate current hogging problems.
Fan out is proportional to the beta of
the transistor elements. As a matter of
fact, under worst case conditions, fan
out is hy./4, with hy falling approxi-
mately 2 to 1 from 25° to —55°C.
ECLO circuits also feature 2 mc speed
at an average of 10 mw of power, per
operator, or about 'sth the power
needed by direct-coupled transistor
logic.

The half-shift register shown is a
typical emitter-coupled logic operator.

L-ﬁ

mPul [ INPUT Rg

CLOC!

More Vital Statistics?

The individual transistor is, of course,
an important element of the Matrix.
First, take a look at its geometry.

] s B
gliz===ily

A - EMITTER CONTACT
— BASE CONTACT (ANY 5
SEGMENTS FORMING A
HORSESHOE SHAPE)
C -~ COLLECTOR CONTACT

@
I
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And now consider the flexibility. This
transistor can be used as: (1) an NPN
transistor, by connecting “A” as the
emitter, “B” as the base, and “C” as
the collector; (2) a low leakage, high
breakdown diode between “B” and
“C"; (3) a zener diode (in reverse di-
rection) or reference diode (in forward
direction) between “A” and “B”; (4)
in the event the circuit demands a con-
ductor crossing (and no ‘“flying leads”
across the surface are permitted), the
collector of a transistor element may
be used as a subterranean “transfer-
point” by using the low resistance
path between any of its “C” contacts.

Incidentally, in the half-shift, the
transistor is used both as an inverter
(in the direct coupled flip-flop) and as
a gating transistor.

And to Complete the Story

. we can't ignore the resistor that
is the other important element of the
Matrix. (Remember in the last episode
we told you that there are 1100 tran-
sistors and 4000 resistors on a silicon
wafer about an inch in diameter?)
Here is its geometry.

— 0|
O — ]

E, F. G ~ RESISTOR CONTACTS

Connecting from E to F gives R (R=2
Kohms); from F to G=R/2 as re-
quired by the circuit. Also note that
E to G=1; R=3 K.

Like “EK-low”? Write for “G-E Func-
tional Components M1 Matrix,” a 12
page booklet that gives you all the de-
tails. Section 13C141, Semiconductor
Products Department, General Electric
Company, Electronics Park, Syracuse,
New York.

GENERAL
ELECTRIC

ELECTRONIC INDUSTRIES -

GCOMING EVENTS

Apr. 29-May 3: Annual Conf., SPSE,
Army Res. Ofc.; Ambassador Hotel,
Atlantic City, N. J.

Apr. 29-May 3: AMS Mtg.; New York,
N. Y.

““CALL FOR PAPERS"

Cryogenic Engineering Conf., Aug.
20-22, 1963, Boulder, Colo. Dead-
line for abstract (200 words) and
preliminary manuseript is May 1
1963. Send them to: K. D. Tinmmer-
haus, Secretary, Cryogenic Fngi-
neering Conference, Chemical Engi-
neering Dept., Univ. of Colorado,
Poulder, Colo,

1963 1lestern  Llectronic
Conw., Aug. 20-23, 1963,
ace, San Prancisco, Calif.
lowing by 4pril 15. 1963:
of 100-200 word abstract: 3 copies
of 500-1000 word summary of
paper.  Summarics should  identify
related work, new contributions of
paper and [LEEE professional group
area involved. This aids in sorting.
Send to: Dr. Jerve ). Noe, Techni-
cal Program Chairman, 1963 Wes-
con  Suite 2210, 701 \Welch Rd.,
Palo Alto, Calif.

ENGINEERING EDUCATION

Short Courses of Interest to engineers

Frequency Control

The 17th Annual Frequency Control
Symp. will be held by the Solid State
and Frequency Control Div.,, U. §.
Army Electronic Research & Devel-
opment Laboratory at the Shelburne
Hotel, Atlantic City, N. J., May 27-
29, 1963. Technical sessions to cover
such subjects as piezoelectric resona-
tors, fundamental quartz properties,
crystal oscillators and filters, masers,
gas cells, atomic beam devices and ap-
plications of atomic frequency stand-
ards, General discussion periods will
be on quartz crystals and circuitry.
For information, write: SELRA/PF,
Headquarters, U. S. Army Research
and  Development Laboratory, Ft.
Monmouth, N. J.

NAM HOLDS INSTITUTE

The 35th Institute on Industrial
Relations sponsored by the National
Association of Manufacturers con-
venes March 24 for a 5-day session
at the Arizona Biltmore Hotel near
Phoenix. It is for industrial relations
officers and other corporate executives.

Show &
Cow TPal-
Send fol-
3 copies
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Can Hugo (6'3) and Joe (5'6"") put 25 KW into 4'8"?

They can, and they did! Unheedful of the head shaking of flight time which that original ‘‘ground’” unit has racked up
those who said it couldn’t be done, Hugo Romander ( a high during the past year aboard a flying test bed.
power engineer) and Joe Wu (a really solid circuit man) Assignments such as this one, from VLF to X-band, from 1

tackled it without a moment’'s hesitation. The
assignment: to build a unique transistorized VLF
amplifier for a fixed station installation, to fit it
into a compact, reliable package capable of put-
ting out 25 KW continuously in the region be-
tween dc and the broadcast band.

Before you could say ‘‘silicon transistors in
unique circuit arrangements’’ the Sierra team
came up with the answers. The resulting hard-
ware was a delight to Hugo, Joe, and especially
the customer. And as for those who said it would
never fly ... they'd be really impressed by the

ELECTRONIC INDUSTRIES + March 1963

to 500 KW, are all in the day’s work for Sierra's
engineering team. If you have a challenging RF
amplifier requirement you'd like us to reduce
forthwith to hardware, contact your Sierra repre-
sentative or call Sierra direct.

SIERRA ELECTRONIC DIV.

OFf
PHILCO
A SUBSIDVARY OF «2}7%‘&’7'\6}0”1/10/%
3885 Bohannon Drive / Menlo Park 2, California
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Noteworthy Notes on Digital Measurement | Fifth in a Series

By DICK HAHN
Syracuse, N. Y.

District Office
Non-Linear Systems, Inc.

Solving special temperature measurement

problems with a digital voltmeter...

How standard instrumentation and standard methods were
utilized by General Electric Company could be of interest to
anyone involved in temperature measurement.

THE BASIC PROBLEM

These were the requirements faced by GE and NLS engineers:

® Measure 300 temperatures quickly, approximately 2 seconds
per measurement.

® Maintain a resolution of =10 microvolts, which is

+0.02% of full scale, and an accuracy of +(0.05% of

reading =10 microvolts) for thermocouple voltage meas-

urement, up to +55.00 millivolts.

Provide instantly available data in printed form.

Measure several voltages as great as 300 volts.

Provide operating simplicity in instrumentation.

Separate operator’s control portion of the system from the

area where measurements are generated.

These requirements were met by a remote control data

system formed primarily of standard instruments, including

an NLS digital voltmeter for voltage measurements and a

precision DC preamplifier for millivolt measurement.

FEATURES REMOTE CONTROL

Basically, the system is a two-unit setup connected by a
30-conductor cable 150 feet long. Installed in a cabinet in a
hazardous area near the thermocouples are the preamplifier,
the switching section of a crossbar scanner, and the tempera-
ture-controlled thermocouple reference junctions ( #=0.1°F).
In the operator’s console are an NLS V34 Transistorized
Digital Voltmeter, an NLS 155 Transistorized Data Printer,
and the control section of the crossbar scanner.

;i‘vi ERe | k- .

This data system, incorporating a digital voltmeter and other
standard instruments, measures and records up to 300 widely
varying temperatures.

16 Circle 8 on Inquiry Card

UP TO 300

THERMOCOUPLES
CROSSBAR —
UP T0 300 |
M OCaRLE b PRECISION DC -l
HETONS 1N B _—! ::’c'}f;‘,:"“ DIFFERENTIAL
PRECISION OVENS L 13 PREAMPLIFIER
f L————
H PREAMPUFIER BYPASS
————————————————— R L. X< S I
:_ CONTROL IDENTIFICATION “1
SIGNALS I
| T | |
| SCANNER NLS 155 - H
CONTROL DATA
| UNIT PRINTER V34 OVM )
| ! |
! l )
| PRINTED RECORD :
e

Simplified functional chart of the system.

Without this remote control feature, it would have been
necessary to run 600 relatively expensive thermocouple wires
150 feet.

One of the major advantages of the system for this type of
application is related to the resolution of the digital voltmeter.
Input voltage changes of 0.02% of full scale are instantly
recognizable. This means that the numerical display of the
DVM will change to a new number for an input voltage
change of 10 microvolts. Unlike a strip chart recorder or
moving pointer meter, a digital voltmeter eliminatesany doubt
concerning small input changes. Also, the digital display of a
DVM can be read instantly, from close up or 30 feet away.

SYSTEM VERSATILITY

System control is extremely versatile. The input scanner can
be set to sample any group of consecutive input channels
continuously; stop after one sampling cycle; or sample any

- single input channel once or continuously upon command.

Also, the system can, while monitoring one input channel con-
tinuously, record data only when the input voltage changes.

Similar systems are available with a wide variety of op-
tions, including more or fewer input channels...strain gage
measurements. .. higher speed voltmeters and recorders...
electric typewriters, tape or card punches, magnetic tape re-
corders . .. digital clocks for time data...digital comparators
for warning or go/no-go tests... AC/DC converters for pre-
cise AC measurements ... resistance measurements.

For additional information or competent advice on digital
measurements, please circle the reader’s service number or
contact one of the 19 NLS factory offices located throughout
the US., or write Non-Linear Systems, Inc., Del Mar, Calif.

non-linear systems, inc.

Originator of the Digital Voltmeter

ELECTRONIC INDUSTRIES - March 1963



There’s logic in Delco’s line of digital circuits and equipment

Check it yourself. A large variety of standard logic
functions are available in three series of Delco
circuit modules: the extra low power 100 KC *‘SM**
series for extreme light weight and wide environ-
mental applications; the 200 KC *DM’’ series for
ultra reliability circuits in the low and medium
speed range; the high speed “‘FM"’ silicon series
operates from DC to 10 MC in a wide range of
environments. Circuit cards of 200 KC, 5 MC and
10 MC are available where size is less critical.
Digital support equipment includes standard and
special power supplies, card racks and special
circuits. Delco Radio digital cards, modules
and support equipment are available now
to reduce component and design time costs
in your digital systems.

Contact our Military Requirements Department
for more data and our new low prices. You'll be
convinced of the logic in the Delco line.

3 590'"'- .

LIS
s
1

-
R <

wEAR

RAD'O Division of General Motors
‘ r—‘.\‘ : '

700 East Firmin Street

Kokomo, indiana
Phone GL 2-8211 « Area 317

See our display at the IEEE Show—Booth 1423,
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finally availab

a True Darnell Specifieation
for Capacitor Reliability

Extravagant promises of high reliability, based on low failure rate
claims, often fall short of the mark!

The reason is that either measurement and testing methods used
are inadequate or that liberal assumptions are applied in the extra-
polation of test data, resulting in an impressive but invalid low
failure rate.

While others prove their reliability levels at derated conditions,
Vitramon proves theirs at full rating (125°C and 150 % rated volt-
age). With this conservative approach, a failure rate of 1% per
1000 hours at a 90% confidence level can now be guaranteed for
“VY” Capacitors. This has been statistically demonstrated in the
“Vitramon” sequential testing program (based on the Ad Hoc
Committee Report) as described in “High Reliability Specification
S-1002B.”

This 1is valid reliability — and because a conservative assumption
is used, the expectancy of a lower failure rate is high. Further test
hours will undoubtedly prove this to be true. At derated condi-
tions, for example, a failure rate of 0.00019% per 1000 hours can
be statistically demonstrated!

All “VY” Procelain Capacitors ordered under S-1002B Specifica-
tion provide this reliability assurance for less expense than any
comparable capacitors available today. Write for “High Reliability
Specification S-1002B” for the complete story.

at the |.E.E.E. Show Booths 2406-2408

©® Vitramon, Inc. 1963
‘ ”

{\// @ (2] ltl a{ﬂﬂﬂ

= INCORPORATED

Box 544 « Bridgeport 1, Connecticut
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Burnell advances the state of the art
with three new filter families

If you are concerned with new systems development, and
would like to take advantage of advanced technology and
the kind of sophistication that will improve transient re-
sponse and eliminate obsolete circuitry . . . then here are
three new filter families, that have advanced the state of the
incorporate in your net-
work designs — exclusive from Burnell. Call or write today

art, which you can immediatel

for literature and technical assistance.

Burnell offers the most complete line of communications net-
work components available to the electronics industry, with
a versatility of experience unmatched in the production of
filters, delay lines and toroids for interpretation of complex
signals. Burnell will custom design filter networks to your
specifications which may include special delay, attenuation,
and transient response, involving precisely specified rise

time, overshoot and ringing.

ZERO PHASE FILTERS

tmpedance 1000 ohms/Grid 400 cps Center
ATTENUATION & PHASE CHARACTERISTICS

For the Servo Engineer . . .

By specifying Burnell’s new line of Zero Phase
Shift networks, it is possible to recover, with-
out phase shift, the fundamental frequency
from any periodic wave form without using
complex squaring circuitry. This advance-
ment in the state of the art is accomplished

PIONEERS IN microminiaturization OF TOROIDS,
FILTERS AND RELATED NETWORKS

OP SERIES | 0P400 L | OP400 M | OP400 H by combining'r zero phase shift in the vicinity
[ Pacs Band (3 | |5 ] cos | -+ s of the center frequency — with high attenuat-
Pass_BaP_d (3 DB) | ?20 cps__;iof:ps__ +20cps| ion in the stop bands.

Harmonic attenuation .

2nd h_arm_onic and allﬁglerﬁq_uegclei 1 50 DB e

Harmonte attenua- T = o | w2508 LOW PASS FILTERS WITHOUT DISTORTION
Harmonic attenua T This family of filters is designed wit? mo:.lern

ianmon - synthesis techniques to have specified tran.
 tion (3rd) | >40DB | >60 DB sient characteristics such as fast rise time,
Max.phase 20 cps|  +1° +1° | *1° low overshoot and ringing.

Max.phase 30 cps B *5° 76073 DB Shape Factor| Ringing (over/undershoot)
Phase shift at

Ceater Frequency | 0°=15° | 0°152° | 0°k15° 2:1 =5%

Gain = UNITY UNITY UNITY 3:1 <2%

60 cps equivalent filters are also available having 4:1 <1%
@ass band of +5% with phase of -+1°.

EXECUTIVE OFFICE
AND PLANT

DEPT. EI-33

PELHAM, NEW YORK
PELHAM 8-5000
TELETYPE PELHAM 3633

©

This is part of a family of constant delay band
pass filters of unusual characteristics, for
example:
I—Erozf) delay is constant well into the stop
and!
2—Matched delay—as an example of delay
matched band pass filters, we have pro-
duced a set of four filters having the
same band widths of 500 cycles at 115 DB
with center frequencies ranging from 680
cycles to 2720 cycles; having a 20 DB
band width of 710 cycles with group de-
lay constancy of +31/,9, over the pass
band and between channels.

3—Constant flat delay band pass filter.

Frequency Attenuation
5210 cps to 8336 cps < .5DB
1,000 cycles & below >20 DB
10,000 cycles & higher >20 DB
Delay: Group delay constant +1% from 3,500 cps
to 9,900 cps .

Copyrighted 1962

PACIFIC DIVISION
SOUTH PASADENA, CAL,
MFD. IN CANADA

B8Y EDO (CANADA) LTD.
CORNWALL, ONT.
WELLINGTON 2.6774

NG

SUBSIDIA;IES: Groy & Kuhn, Inc., Pelhom, New York ® GLP Electronics, Inc., Bristol, Conn.
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Any resemblance to 12 other power transistors is purely economical

Delco Radio’s 2N1970 is a high-amp., low-gain, high-voltage, low-cost power transistor that you can
substitute for any of 12 other higher priced power transistors.

The 2N1970 can directly replace the 2N442, 2N443, 2N2077, or 2N2490—at a cost savings!

With minor circuit modifications, the 2N1970 can also replace the 2N2075, 2N2076, 2N2080, 2N2081,
ZN173, 2N174, 2N278, or 2N2491—at a cost savings!

Reduce production cost without sacrificing product quality. Place your order for Delco’s 2N1970 at
one of our Sales Offices listed below. Or phone your nearby Delco Radio Semiconductor Distributor.

Sat. Voltage @ Gain [ Thermal |

| |
{ lc(max) ‘Vcbo(MAx.)IVebO(MAX.) Vceo (MAX.) lcmax) | Min./Max.@ Ic| Resistance (Max) |

| |
15A | v | 4oV 50V 1.0V @ 12A 17/40 @ 5A .5°C/watt
1
Sales Offices
Unijon, New Jersey Detroit, Michigan Santa Monica, California Syracuse, New York Chicago, Illinois D E LCO
324 Chestnut Street 57 Harper Avenue 726 Santa Monica Blvd. 1054 James Street 5151 N. Harlem Ave.
MUrdock 7-3770 TRinity 3-6560 UPton 0-8807 GRanite 2-2668 775-5411 A DI O
AREA CODE 201 AREA CODE 313 AREA CODE 213 AREA CODE 315 AREA CODE 312
General Sales Office: 700 E. Firmin, Kokomo. Ind.. Gladstone 2-8211—Ext. 500 « Area Code 317 Division of General Motors » Kokomo, Indiana
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Clare now offers...

the Type BA Relay

with Vibration Resistance:
100g through 4000 cps!

Shock Resistance:
125g for 11 milliseconds!

and remarkable reliability!

RESTORING SPRING —

—

ARMATURE TERMINAL —____ ==

“BREAX" TERMINAL
(NORMALLY CLOSED) =

BALANCED ARMATURE —_—

Meeting or exceeding any known specifications
for shock and vibration resistance, and offering
reliability of a very high order, Clare Type BA
Relays can meet your most exacting design
requirements.

Precise balancing of the armature in each BA
Switch Capsule makes possible vibration and
shockresistance characteristics greater than 100g
through 4000cps, and greater than 125g for 11ms,
when hard mounted.

The remarkable reliability of the Type BA Re-
lay is directly attributable to the fact that each
switch is assembled in a super-clean atmosphere
and sealed in glass under pressure to guarantee
a true hermetic seal, thus eliminating the possi-
bility of contact contamination.

Circle 17 on Inquiry Card

x
18 A

-“ *?ROE LEFT: - A ;
BAGA Six-pole round rslay can -

BAIC Single-pole printed circait
F board medule

__———— GLASS ENVELOPE

‘MAKE" TERMINAL
(NORMALLY OPEN)

ATMOSPHERE: PRESSURIZED WITH HYDROGEN GAS

Three packages (6-pole round enclosure, single-pole
round enclosure, and single-pole module for printed
circuit board application) are available.

For detailed problem analysis and
engineering assistance, write Group
3D7. Application Engineering, C. P.
Clare & Co., 3101 Pratt Blvd., Chi-
cago 45, 1ll.

For comprehensive design data sheet
on Clare Type BA Relays, write for Data
Sheet 753, or use Reader Service Card. &

IEEE Booth
Nos. 2218-2220

CLARE

@ Relays and related
control components

BAIB  Single-pole rourd relay can



50% more capacity per unit volume, 30% more capacity
per unit weight than any comparable nickel-cadmium
battery — rechargeable thousands of times —these are
features you may need now for transistorized field pack
radios or radio telephones, rescue beacons, unmanned
remote stations, test equipment, low-noise preamps and
other long-life, low-rate-discharge applications.

Added to the voltage stability, rechargeability and low-
temperature performance of nickel-cadmium, these cells
offer exceptional efficiency —made possible by a space-
saving rectangular shape and Sylvania's film forming

process. Cell plates are made by casting and sintering
nickel to form a self-supporting, porous film, and then
loading this *‘sponge’’ with chemicals. The usual plate
backing is thus eliminated, and efficiency is increased.

Cells are hermetically sealed and available in a wide
choice of sizes with capacities from 50 mA hrs. to 4
Amp hrs. Easily stacked in a variety of arrangements,
they are strapped and jacketed in plastic to form a bat-
tery that meets shock and vibration requirements of
MIL-B-55118 (Signal Corps).

To crystallize some of the advantages of Sylvania bat-

Design small, design light—new Sylvania
are up to 50% more efficient

Typical plastic-jacketed 12-voit battery—only 5.5 cubic inches, with 500
mA hr. capacity. High efficiency comes from rectangular celi shape and
film formed plates shown in cutaway—sheets of porous nickel impreg-

nated with chemicais.

rechargeable...
stable output voltage...
hermetically sealed



BROADEST LINE OF T-4 CdS
PHOTOCONDUCTORS AVAILABLE

400V, 300 mW ratings...hermetic

seal with blue-dot proof!

Photocell circuit designers can now have cells exactly
suited to streetlighting, flame-out alarms, remote control
devices and other applications —choosing from the
Sylvania line, ranging from 750 ohms to 16,000. Now
rated at 400 volts, with 300 mW dissipation, these photo-
conductors also have reliability insurance—a true her-
metic seal verified by a blue dot that immediately signals
the presence of as little as .02% water vapor.

Among T-4 cadmium sulfide cells, only Sylvania offers
such a broad range plus these high voltage and dissipa-
tion ratings. And watch for future developments: smaller
size, photoconductors for high power and uitraviolet.

Min. Dark Resistance
2 Ft.-Candle After 10 Sec. in
Resistance (ohms) Complete Darkness (ohms)

75,000
200,000
300,000
500,000
900,000

1,600,000

For more information on these two new developments
from Sylvania, write Electronic Tube Division, Sylvania
Efectric Products Inc., Box 87, Buffalo, N. Y.

SEE THEM AT IEEE — BOOTHS 2322-2332 and 2415-2425

A | D4 Y \
SYIN

GENERAL TELEPHONE & ELECTRONICS

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

Circle 12 on Inquiry Card



EAST

RIXON ELECTRONICS, INC., Silver Spring, Md.,
has doubled the size of its plant facilities with
the opening of a new 29,000 sq. ft. oddition.

VECTROL ENGINEERING, INC., Stomford, Conn.,
a wholly owned subsidiory of SPRAGUE ELEC-
TRIC CO., No. Adoms, Mass., has merged into
Sprague. VecTrol will operate os o corporote
division.

MILO ELECTRONICS CORP. (AMEX), New York,
N. Y., hos chonged the nome of its recently-
fermed subsidiory, ELECTRONICS RELIABILITY
CORP., to AEROSPACE ELECTRONICS TECH-
NOLOGY, INC.

HANCOCK TELEPHONE CORP., New York,
N. Y., hos estoblished o new instrument division.
it is colled the DATAMETRIC DIV. ond will oper-
ote from the compony's plont in Old Greenwich,
Conn.

STEVENS PRODUCTS INC., E. Oronge, N. J.,
hos completed installation of odditional press
equipment for lominoted cail form tubing. The
presses represent o 50% increase in positions for
molding coil form tubes. Also included in the
expansian are hydroulic press focilities for speciol
molding applications.

DATA-CONTROL SYSTEMS, INC., Donbury, Conn.,
hos delivered to the Lincoln Laborotory of
Massochusetts Institute of Technology, o doto
ocquisition ond ploybock system. The equipment
will be used for cerospoce opplicotions.

AIRCRAFT ARMAMENTS, INC., Cockeysville, Md.,
hos onnounced completion of construction on o
44,840 sq. ft. monufocturing addition to its main
plont. Occuponcy is scheduled for this month.

D. G. O'BRIEN, INC., hos moved into new man-
ufocturing facilities locoted ot 17 Erie Drive,
Eost Notick Industriol Pork, Notick, Moss.

LORAL ELECTRONICS CORP., Bronx, N. Y., hos
acquired LERMER PACKAGING CORP., Garwood,
N. J. The ocquisition wos made for cosh.

INTERNATIONAL BUSINESS MACHINES CORP.
ond TELEREGISTER CORP., Stomford, Conn.
hove entered inta an agreement for the exchange
of licenses under specified potents for doto
processing devices. The agreement is non-exclusive,
so that eoch porty retoins freedom to license
others under its own patents.

AEROSPACE RESEARCH, INC., hos moved to
larger quorters at 130 Lincoln St., Boston 35,
Brighton, Moss. The new location, 15,000 sq. ft.,
houses loboratory, production, ond office focil-
ities.

UNIVAC DIV., SPERRY-RAND CORP., Woshing-
ton, D. C., has formed a new Defense Marketing
Orgonization. The arganization is designed to
serve defense and oerospoce custamers in the
fields of Command & Control ond Dato Systems.

SINGER MFG. CO., Bridgeport, Conn., hos
reoched on agreement to purchose, for cosh, the
assets ond ossume the liobilities of SENSITIVE
RESEARCH INSTRUMENT CORP., New Rochelle,
N. Y. Plons coll for maving Sensitive operotions
to the Singer Metrics Div. in Bridgeport. Purchase
price wos not disclosed.

SYLVANIA ELECTRONIC SYSTEMS, a div. of
SYLVYANIA ELECTRONIC PRODUCTS INC., Buf-
folo, N. Y., hos announced plans to expand its
research and development facilities in the Buffalo
orea. Sylvanio hos leased 37,000 sq. ft. of office
space in Cheektowogo, approximately 3 miles
from the operotion's 5 loboratories in neorby
Williomsville.

24
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AEROTEST LABORATORIES, INC., Deer Pork,
N. Y., has ocquired NORTHEASTERN TESTING
LABORATORIES, INC., Queens, N. Y. North-
eostern wiij operote as a subsidiory of Aerotfest.

POWER DESIGNS INC., Westbury, N. Y. hos
acquired 959, of the stock of CARAD CORP.,
Palo Alto, Colif.

POLARAD ELECTRONICS CORP., Long Islond
City, N. Y., hos announced the formotion of 2
new divisions. They are POLARAD ELECTRONIC
INSTRUMENTS, ond RADIOMETRICS. Electronic
Instruments will be responsible for oll aspects of
the Cotolog Microwove Test Equipment line.
Rodiometrics will be concerned with defense
electronics reseorch, development, ond produc
tion efforts.

NATIONAL SEMICONDUCTOR CORP., Danbury.
Conn., ond CLARK SEMICONDUCTOR CORP.,
Clork, N. J., hove ogreed to merge. Clork
Semiconductor will be operoted os o division
of Nationol.

PHILCO CORP., LANSDALE DIV., Philodelphio.
Po.. hos disclosed detoils of o $7 million modern-
ization ond exponsion progrom planned for the
division over the next 4 yeors. Some $3.9 million
will be spent on monufocturing equipment for
the production of silicon semiconductor products.
mainly silicon plonar transistors.

TRANSMAGNETICS, INC., hos moved to new
focilities ot 134.08 37th Rd., Flushing, N. Y. The
new plont more thon triples the space of pre
vious focilities.

BUDD ELECTRONICS, DIV. of THE BUDD CO.,
Long Islond City, N. Y. hos received o $2,600,000
controct from the U. S. Army Electronics Mate
riel Agency, Philodelphia, Po. for 4,700 RT-67
ond RT.48 smoll, short-ronge mobile rodio re-
ceiver/transmitters for ground-to-ground com-
munications.

LEEDS & NORTHRUP CO., Philadelphio, Po.,
has received two orders volued at opproximotely
$125,000 from the USAF for some IB3 K3 poten-
tiometers to be used for colibrotion checks on
instruments ot missile bases.

MELPAR, INC., Folls Church, Vo., hos received
a $300,000 controct, for o speech compression
system, awarded by the Army Signol Corps.

ELECTRONIC MODULES CORP., hos onnounced
the oddition of 5000 sq. ft. to its existing
plont in Timonium, Md. The oddition, the sec-
ond in six months, more thon doubles the com-
pony's facilities.

AMERICAN RECTIFIER CORP., New York, N. Y.,
has ocquired the nome ond operoting oassets of
RICHARDSON-ALLEN, College Point, N. Y.
from the KOLLSMAN INSTRUMENT CORP., L. |
N. Y.

COMPUTER INSTRUMENTS CORP., Hempsteod,
L. I, N. Y., hos leosed aon 18000 sq. ft. build-
ing ot B2 Modison Ave. in Hempstead directly
adjocent to its current focilities. The building
will be used for exponsion of soles ond engineer-
ng focilities.

AMERICAN ELECTRONIC LABORATORIES, INC.,
Colmar, Po., hos onnounced completion of the
second segment of its exponsion program by
the opening of o new 36,000 sq. ft. oddition on
its 55 acre site ot Colmaor.

SQUIRES-SANDERS, INC., Ploinfield, N. J., hos
been formed by former employees of Lockheed
Electronics Co. Heodquorters for Squires-Son-
ders will be located at 475 Watchung Ave.,
Wotchung, N, J.

ELECTRONIC INDUSTRIES -
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RADIATION COUNTER LABORATORIES, Skokie,
Iil., hos purchased RELIANCE GLASS WORKS,
Woucondo, I,

BURROUGHS CORP., Detroit, Mich., has on-
nounced thot vorious Burroughs focilities ond
octivities hove been ploced in on integrated,
corporote-wide operation to be colled QE-
FENSE ond SPACE GROUP. The group will in-
clude BURROUGHS LABORATORIES, DEFENSE
ond SPACE SYSTEMS MANAGEMENT DIV,
MILITARY ELECTRONIC COMPUTER DIV., MILI-
TARY FIELD SERVICE DIV, CONTROL INSTRU-
MENT DIV., DEFENSE and SPACE SYSTEMS
MARKETING, ond CONTRACTS ADMINISTRA-
TION.

NUCLEAR-CHICAGO CORP., Des Ploines, |II.
hos onnounced merger with RADIATION IN-
STRUMENT DEVELOPMENT LABORATORY, INC.
Under the Agreement of Merger, Radiotion In-
strument will merge into Nuclear.-Chicoge ond
will operate as o division.

DOW CORNING CORP., Midlond, Mich., has
completed orgonizotion of its new ELECTRONIC
PRODUCTS DIV., Hemlock, Mich. The division
will develop, manufocture and sell semiconductor
moteriols ond silicone dielectrics for electronic
and related applications.

WEST

SERVONIC INSTRUMENTS, INC., Costa Meso,
Colif., hos acquired the business ond ossets of
DYNAMIC MEASUREMENTS CO., Willow Grove,
Po. While Dynamic Measurements will be liqui-
doted, it will continue os the eastern focility of
Servonic Instruments.

GENERAL COMPUTERS, INC., hos opened a new
olant ot 5990 W. Pico Blvd., Los Angeles 35,
Colif. The plont houses aoll operotions of the
compony.

TEXAS [INSTRUMENTS INCORPORATED, Dollos,
Tex., hos announced the beginning of construc-
tion on o 290,000 sq. ft. multi-purpose building
to be locoted on its 350 ocre site on North
Central Expressway in Dollos. The cost of the
building will omount to more thon $4 million.
The mojor portion of the building will be used
to consolidote some of the electronic ond
electro-mechonical systems design ond monufac-
ture now conducted by Tl's APPARATUS DIV. in
numerous locotions in the Dallos County.

HI-REL MICRO-CIRCUIT CO., Ancheim, Colif.,
hos chonged its nome to HIGH RELIABILITY
CIRCUIT SYSTEMS. The compony is o subsidiary
of INTERNATIONAL ELECTRONIC RESEARCH
CORP., Burbonk, Caolif. The nome was chonged
ta avoid conflict with several similor trode
nomes ond trade marks in High Reliability's
product area.

MARK SYSTEMS, INC., Los Altos, Colif., has
storted construction of a 16,000 sq. ft. focility
near Sunnyvole's lInternationol Science Center.
Mork Systems, o subsidiory of ALLIED RE-
SEARCH ASSOCIATES, INC. of Boston, Mass.,
wos organized recently to concentrote on the
development of odvonced electra-photo-opticol
products.

G. L. COLLINS CORP., hos opened its new $I
million focility ot 59th ond Obispo St., N.
Long Beach, Calif.

LEACH CORP., will open a new corporate head-
quarters in Son Marino, Calif., April |. The new
offices, housed in an 18,000 sq. ft. building, will
place administrative compony functions midway
between the Leoch AYALON facility in Los
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THERMOFIT

Angeles and its CONTROLS DIV. ot Azuso
The building is located ot 405 Huntington Dr
San Marino.

CUSTOM COMPONENT SWITCHES, INC., hos
moved into its new 30,000 sq. ft. mcnufocturing
focility in Chatsworth, Calif. The new plon'i is
four times as large os the company's previous
building in Burbank ond is located ot 21
Plummer St., Chotsworth,

SLIP ON aAS
SUPPLIED

OAK MFG. CO., Crystol Loke, Il has oc-
quired MARCO INDUSTRIES CO., Ancheim
Colif. The purchase wos mode for

closed amount of cosh. OAK ELECTRONICS
CORP., subsidiory of Oaok Mfg., Culver C
Colif., hos been dissolved ond it

moved to the Anoheim plont where it will b
operoted os o division of Morco. Loter vh‘|s
yeor Ook plons to build o lorger plont in
Ancheim to house both operotions.

SCIENTIFIC DATA SYSTEMS, Sonta Monico,
Colif., ond MINNEAPOLIS-HONEYWELL REGU-
LATOR CO., hove concluded on agreement under
which SDS will provide general purpose digital
computers for integrotion by Honeywell into

AFTER HEATING
high-speed process computer control systems

AT 275° r

INDUSTRIAL ELECTRONIC ENGINEERS, INC.,
No. Hollywood, Colif., hos purchased oll Digilite
tooling, drowings ond other ossets for on
undisclosed amount of cosh from CONTROL CO.
OF AMERICA, Folcroft, Po.
ALTEANATE CONFIGURATIONS

ANGSTROHM PRECISION INC., hos completed
moving to new headquorters ot 7341 Greenbush
Ave., No. Hollywocd, Calif. The new quorters
contain office, loborotory ond monufocturing
focilities, ond represent o 5-fold exponsion of
Angstrohm's previous spoce.

DOUGLAS AIRCRAFT CO., Sonto Monico, Colif.,
hos onno | the construction of o center for
odvonced research in the sciences bosic to oir-
croft, missile ond spoce systems. The $2 million
ADVANCED RESEARCH LABORATORY will be
located on o ID-ocre troct in Huntington Beoch
Colif. D SUBMINIATURE

SCIENTIFIC DATA SYSTEMS, INC. hove moved

their engineering ond administrotive stoffs into >
o new 19000 sq. ft. 2-story building ot 1649 17th heat Shr'n apie

St., Sonto Monico, Coalif.

LEAR SIEGLER, INC., hos onnounced completion
of o new 5000 sq. ft. oddition to the existing B o o I S
MICROELECTRONICS LABORATORY facility ot aam

Sonta Monico, Colif. The new oddition increoses
the reseorch loborotories’ toto! oreo to 17,000
sq. ft.

BABCOCK ELECTRONICS CORP. ho:s chonged Quick © HENa S T Eai ENeAEREBULATION
the nome of its MILITARY PRODUCTS DIV, to
the AEROSPACE DIV, Costo Meso, Coalif.

A tough, irradiated, heat-shrinkab n i -
RAYTHEON CO.'S SEMICONDUCTOR DIV. has g ! I EREOREDIaHGAF S Gif* D 1506

"vc.:nsf‘;a.rred (i:?s"lf\Aorkeﬁng headquarters to Moun miniature connectors giving superior strain relief, convenient repair-
Qain ew {11208

ability, moisture-proofing and complete reliability during and after
GENERAL CONTROLS CO.. Glendale, Colif., R . . R .
hos onnounced agreement to merge its opero- instadlation. Five stock sizes in three configurations for flush or rack
tions with those of INTERNATIONAL TELEPHONE .
AND TELEGRAPH CORP., New York, N. Y. Gen- mounting.
eral Controls will continue to operote outono-
mously in oll locotions exoctly os ot present.

CENTURY GEOPHYSICAL CORP. has combined
all of its domestic divisions and subsidiaries in
o new $850,000 building in Tulsa, Oklo.
RAYCLAD TUBES
FORD MOTOR CQ.S AERONUTRONIC DI'V.I s veeioinne on | INCORPORATED
Newport Beach, Calif., hos expanded its off-site RAYCHEM

production copability by consolidation of oll conranarien . ® REOWOOOICITYV: CALILORNIA
electrical ond electronic fabricotion under one
roof at the Division's Sonta Ano focility, Sonto
Ar Calif,
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NEW PHILCO 2N2710

Interdigitated Epitaxial Siticon
Planar NPN Transistor, in
TO-18 Case.

NEW
PHILCO
PLANAR

40 Vcso; 20 vcso
500 mcf,

SWITCH

Only Philco gives you so much design margin in SO many parameters—
with proven planar reliability. The new Philco 2N2710 presentsindustry’s
best combination of speed, voltage, and beta. It also is specified for
teakage current an order of magnitude lower than lcgo specifications of
other 500 mc fr switches. Every 2N2710 parameter is outstanding. Get
samples today from your Philco Industrial Semiconductor Distributor.
Write for complete data. Dept. E11363.
PHILCO 2N2710 CHARACTERISTICS

Vego. ... 40vmin  Vego . 20vmin  hpe - 40min  ton.. .20 nsec max  tgrr. .35 nsec max
Vees.-.. 30vmin - Vegg..... .Svmin  lggg . 30 na max ts 15 nsec max  fr ....500 mc min

CONSULT PHILCO SEMICONDUCTOR ENGINEERS AT I.E.E.E. BOOTHS 1302-1308

PHILCO

A SUBSIDIARY OF Mm?m/m%

LANSDALE DIVISION, LANSDALE. PA.
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MIARKETING

Facts and Figures Round-Up

R&D FUNDS FOR 1963 TO EXCEED $17 BILLION

Total 1963 expenditures for research
and development in the U. S. will be
slightly more than $17 billion—about
one billion more than is believed spent
in 1962. So say economists Dr. George
W. James and Carol F. Van Alstyne of
(B)er:]'gtelle Memorial Institute, Columbus,

io.

They predict that industry will spend
almost $5 billion; government, almost
$12 billion; colleges and universities,
about $230 million; and other non-
profit institutions, about $180 million.

The estimate for industry—3$5 billion
—would represent a gain over a virtual
plateau of spending from 1960 to 1962
of about $4.5 billion, they report. Their
forecast is derived from a study of cash
flow as distinguished from the stand-
ard surveys of industry spending plans.
This approach is based on the obser-
vation that management views spend-
ing for research as an investment. Be-
cause funds for investment in research

GOVERNMENT ELECTRONIC
CONTRACT AWARDS

This list classifies and gives the value of electronic
t selected from Leante ded by gov-

ernment agencies in January, 1963.

Air Traffic Control Central. 1,281,680
Amplifiers ... ........ .. 66,680
Analyzers ... .......... 548,795
Antennas & Accessories. . 1,836,694
Batteries . ... ... ..... .. 935,410
Cable ................ 922,176
Capacitors . ........... 107,112
Communications

Equipment . ... ... ... 16,068,824
Computers & Accessories. 697,291
Connectors . ... ........ 243,756
Counters . ............ 325,887
Data Handling Equipment . 725,241
Data Plotter System ... .. 28,934
Data Transmission System 74,877
Decommutation Systems. 54,640
Digital Modules ........ 37,843
Display & Turning Units . . 27,343
ECM Equipment ........ 1,665,057
Film Data Analyzers ... .. 45,480
Fire Control Systems .... 1,640,968
Frequency Comparators . . 69,795
Generators ... ......... 119,210
Gyroscopes . ... ........ 804,378
Handsets ............. 151,421
Instruments . ........ .. 39,532
Interphone Control Units. . 210,456
Interrogator Sets . ... .. . 918,850
Loudspeakers .......... 70,409
Machine, Numeral-

Controlied . ........ . 811,248
Magnetometers . ....... 41,324
Magnetrons & Klystrons. . 142,282
Meters . .............. 98,398
Microphones . .. ... ... .. 208,115
Microscope, Electron . ... 32,867
Navigation Equipment ... 4,067,793
Oscillators . ........... 505,773
Parametric Amplifier

System ............. 91,485
Power Supplies . ...... .. 591,457
Pressure Pickups ..... .. 85,184

ELECTRONIC INDUSTRIES -

cannot ordinarily be obtained from out-
side sources, these funds must be gen-
erated within industry from cash flow,
i.e., retained earnings and deprecia-
tion. For this reason, James and Van
Aistyne consider cash flow a good in-
dicator of industry’s future support of
R&D.

Since the cash-flow approach can be
applied only to industrial research,
more conventional methods of forecast-
ing were used in predicting expenditures
by government, academic institutions,
and other non-profit organizations.

Taking a longer view of research ex-
penditures—past and future—James
and Van Alstyne observe that, in the
past 7 years, R&D has grown at a rate
of more than 159%, per year. A change
in this rate—up or down—of only 2
percentage points over the next 7 years
to 1970, would make an $11 billion
difference in R&D spending.

Pulse Analyzers ... ... . 31,243
Radar Sets . ... ... ... ... 377.591
Radio Sets ... ......... 259,141
Radio Test Sets 30,338
Receivers . B 59,278
Receivers, Radio . ... ... 2,566,562
Receivers, Telephone 38,500
Receivers-Transmitters 845,925
Recorders ... ... .. - 73,374
Recorders/Reproducers . . 416,314
Relays . .............. 394,051
Resistors ... ...... .. . 57,390
Resistors, Variable . ... .. 48,576
Semiconductors . ... .. .. 94,363
Servo Actuators ... ... .. 27,569
Signal Generators . 422,887
Signal Monitors . ... .. 293,240
Sockets, Miniature . ... .. 25,528
Solar Cells .. ... ... ... . 190,000
Sonar Equipment . ... ... 1,346,226
SSB Equipment ... ... .. 380,649
Storage Systems ... .. . 42,772
Spectrometer Systems 28,047
Spectrophotometer,

Recording . ... ... .. 31,094
Switches ... ... ... ... 61,300
Synchros . ... ... ........ 37,887
Tape, Magnetic ........ 1,383,785
Tape Recorders & Access. . 299,403
Telegraph Equipment . ... 2,334,036
Telemetry Equipment . .. 346,537
Telephone Equipment . 167,990
Test & Calibration Panel 120,600
Test Equipment 1,377,353
Transmitting Sets. . ... .. 205,041
Traveling Wave Tubes 227,891
Transducers . ....... 39,332
Transformers . 234,045
Tubes, Electron ... ... .. 7,530,628
Tube Shields . ........ . 37,412
Ultrasonic Cleaners . . ... 82,479
Video Equipment . ... .. . 1,123,659
Voltage Regulators . .. 180,749
Voltage Standard/

Mulitiplier . ... .. ... 27,040
Voltmeters . ...... ... .. 252,429
X-Y Recorders & Access.. . 100,000

March 1963

AIRBORNE EQUIPMENT

The International Civil Aviation Or-
ganization (ICAO), reports that air traf-
fic in 1962 topped an all-high peak,
returning the traffic growth rate to
satisfactory levels after a bad year in
1961. Its 98 member-nations carried
123,000,000 passengers in 1962, an
119, rise over the 1961 figure—plus
81.5 billion passenger-miles, a 12%
rise over 1961.

Electronic equipment manufacturers
are well aware of these developments,
as well as appreciating that interna-
tional aircraft markets contain English,
French and other foreign manufac-
turers of aircraft as well as airborne
electronic equipment. Moreover, some
of the U. S. resistance to foreign-made
electronic equipment may be wearing
off. In this super-safety-conscious in-
dustry, conservatism and safety out-
rank ‘‘price’’ of hardware. Perhaps the
widest-open market exists among the
dozens of new airlines growing up in
newly-liberated lands as well as other
foreign countries which have neither
aircraft nor electronic industries.

MARKET GROWING

The market for ground safety in-
stallations is getting bigger, but not
necessarily better. Increased size and
speed of military and civilian aircraft
make the need for safety even greater
while the situation becomes more com-
plex. In addition to complex ground
traffic electronic gear, markets here in-
clude tele-communications equipment
for ground-to-ground sites, as well as
ground - to - aircraft communications.
And, for some electronic firms, their
problem of profits paralleis that of air-
craft manufacturers and airline and air-
craft operators: how to make profits
out of fewer (though more complex)
electronic airborne systems and equip-
ments.

BUDGET BOOK AVAILABLE

Year after year marketing men, mar-
ket researchers, market planners and
others, send checks and money orders
to the Government Printing Office to
buy ‘The Budget of the United States
Government,” currently for Fiscal Year:
1964.

This book spells out the +$99 bil-
lions in goods and services that Uncle
Sam will buy from his own taxpayers.
Of electronics interest, over half that
budget—+%$50 billions—goes to the
Dept. of Defense, NASA and AEC. In
turn, allowing for servicemen's payrolls
(recently increased), some $9 billion
will go for military electronics in FY
1963-1964. Actually, the bill may run
higher, as the Govt.’s non-military uses
of electronics increase.
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CONTROL SYSTEMS

Numerical control system for machine tools
is assembled at Thompson Ramo Wooldridge
plant in Michigan City, ind. The TRW-3000
3-axis controls are all-transistorized, operate
from std., 1 in. punched paper tape at 400
characters per second and provide a cutting
accuracy that is as great as £0.0001 inch.

TEST RANGE

ELECTRON GUN

Dr. L. H. Stauffer, C.E. project engineer,
operates self-focusing electron gun. G.E. says
it is the first which can function effectively
at low temperature and law pressure while
maintaining constant focus over a wide volt-
age range. It was developed by Co.’s Ad-
vanced Technology Services, Scnenectady, N.Y

New antenna test range at General Dynamics/Pomona, Pomona, Calif., allows angular meas-
urements accurate to within 5 seconds. The range also provides oststanding stability
and maximum isolation. Main function of the new range will be testing of missile antennas.

= F

f =

ELECTRONIC (NDUSTRIES

SNAPSHOTS...
OF THE
ELECTRONIC

INDUSTRIES

APOLLO COMMUNICATIONS

Traveling-wave tube amplifiers are inspected
by Dr. L. M. Field, Hughes Aircraft Co. (Cul-
ver City, Calil.) vice president and director of
the microwave tube division. The amplifiers,
to be used in the deep space communications
system for the Apollo three-man lunar vehi-
cles, are being checked for life test results.

March 1963




’-

o v

Ol v v'o, 0 0/0/0/nioe

© ’

i

Hik i
o b s -nm,.“

iy R 11
s N
J7 I
N Je
o v
RIS
Lk

==
{1"
T

.

il
1
It

st N TR i Gl Yo SF Y -

P
LN 23

SYNCOM ANTENNA

This 30 ft. diameter antenna is capatle of pinpointing a 28 in.
diameter satellite 22,300 miles away. It was developed by Good-

ELECTRONIC INDUSTRIES March 1963

y=ar Aircraft Corp., Akron, Ohio, for the Defense Satellite Commun-
ications Program and the SYNCOM satellite communications system.




New Reeves-Hoffman

2.5 mc Frequency Standard
offers

stability

<10

(2 partsin 100,000,000,000)

Reeves-Hoffman’s 2.5 mc Frequency Standard, Model S2075, uses an AT-cut 5th
overtone crystal of our own manufacture. It provides an ultra-stable, in-house
standard that can be compared continually with VLF transmissions.

Other important specifications are: Double proportional control oven construction;
phase stability of 7 X 10 3 degrees peak-to-peak during a 20 millisecond period;
solid state construction; output frequencies of 100 ke, 1 mc and 5 mc simultaneously;
setability to within 1 X 10" 1. Model S2075, which also provides power failure alarm,

fits into a 5'-inch rack panel and will maintain specifications over a temperature
range of 0 to 40°C.

. uw-;n:;{a
FREQUENCY STANDARD

WEENE & BTN Dlovam ERtuiar e

See it at our Booth 1309 at the I.LE.E.E. SHOW

. . or write for Bulletin S2075 for complete specifications.

PRODUCERS OF PRECISION -
FREQUENCY CONTROL DEVICES . . . ‘R
crystals * crystal-controlled

frequency sources, standards, ” H
CARLISLE, PENNSYLVANIA

filters « component ovens.
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The Most Precise Capacitance Bridge You Can Buy

GENERATOF DSTECTOR E’.“Ts’“"o‘f“ ININCWN <
SAFACITANCE SRIDGE - -
2 e e ot B
G 0 GND e mesamenrrn v i 'J"
y s
WL
Direct: e o
- 3
.| TERMINAL &E
‘ ¥

- B
|

el o2t
YERHINAL’ s -

Reading ARE
Accuracy . Ga LS e

TYPE 1615-A )|
Precision - 020, A 6 1
Capacitance Bridge i MUCTINY D 8Y Fara g ke, ¢ 3% 0s 2 0
Price...$1475in U.S.A. / - | = T o PCOFARADS

Type 1615-P1 ’ ‘ A A s ‘?
Range Extension i M
Capacitor, o o "

- & 9 & ? 5 S

Oler =%

D!88IPATION FACTOR- SONGUR RAMSE

e CAPACITARCE.

£/
e, Wi 4

This Bridge Alone Has All These Important Features

1. Wide Measuring Range . . . Capacitance; 10 upf 10 [ uf; to 10 uf with plug-in Type 1615-Pl

Range Extension Capacitor. Dissipation Factor. 0.000001 to | at 1 k¢; Conductance, 10® umho to 100 umho.
2. Excellent Resolution . .. Six significant figures, seven significant figures with external standards:

at least ten times better than any other capacitance bridge.

3. Wide Frequency Range ... From 100 ¢cps to 10 kc.

4. Excellent Stability . . . Better than 20 ppm per vear. Fixed standards made from lcw-temperature
coefficient Invar alloy are hermetically sealed in dry nitrogen. Temperature coefficient less than 5 ppm/°C.

5. Easy to Use ... Lever balancing controls, digital readout, automatic decimal point location, anc units indication.
Both coaxial and binding-post terminals with switching for either two- ar three-terminal
measuremerts of a variety of capacitors.

6. ldeal for Intercomparison Measurements . . . Fast, one-step intercomparisons of three-terminal capacitors
differing in value by as much as 10,000 to | can easily be made.

”EW 1000-pf THREE-TERMINAL
REFERENCE STANDARD CAPACITOR

Same Invar-alloy construction as in the
1615-A Bridge. Sealed in dry nitrogen to elimi-
nate effects of altitude and humidity. Ad-
justed to + 5 ppm of nominal value at 23°C
and 1000 cps to NBS calibrated standards.
Temperature coefficient is 2 =+ 2 ppm/°C
from —10° to 60°C. D is less than 1 x 10-%,

Type 1404-A, $225

complet®

CAPACITANCE MEASURING ASSEMBLY.

Type 1620-A . . . includes the Type 1615-A Bridge; Type 1232-A
Tuned Amplifier and Null Detector, a low-noise high-gain in-
strument with a 20-c to 20-kc range and a full scale sensitivity
of luv, ard the new Type 1311-A Bridge Csciilator, with 11
fixed frequencies from 50c to 10 kc. Price for the complete
assembly is $20€5.

GENERAL RADIO COMPANY WEST CONCORD, MASSACHUSETTS
SEE THIS INSTRUMENT AT THE IEEE SHOW: Booths 3207-3208

On display for the first time —a Sweep Generator with standard-signal generator features . . . another low-cost Counter with Numerik®
in-line indicators . . . an accurate, peak-responding Voltmeter that's easy to use . . . 200iva Power Oscillator and Amplifier . . . Micro-
phone Calibrator based on reciprocity technigues . . . 8-ampere Variac® autotransformer . . . new precision vhf-ubf Coaxial Connectors
... Optical Pickoff and Flash Delay for locking electronic stroboscopes to non-cyclic motion.
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WASHINGTON NEWS L

UNIONS MAY LOSE PRIVILEGES—Growing
number of congressmen who want to end special
labor union privileges and immunities backs bill of
Sen. Barry Goldwater (R., Ariz.). Ilis measure
would “restore a more reasonable and workable bal-
ance in the nation’s labor-management relations.”
While some of lubor’s special advantages were jnst-
fied when the union movement began. Goldwater
says. “their continued existence and expanding
scope in today's era of monopolistic union power
can no longer be justified.” Main provision calls for
new “strike vote” procedure. This would make
strike unlawful if a notice of intention were not giv-
en to all concerned at least 30 days ahead.

ASK END TO CONTRACT MEDDLING—l.egis-
lation is being pushed to bar federal officials from
using government contracts 1o pressure husiness.
Sen. Frank [ Lausche (D.. Ohio) wants it made
illegal for federal agency or official to withhold or
threaten to withhold contracts from companies
which don’t comply with administration policy. Bill
grows out of threats by the Kennedy \dministra-
tion to withhold contracts during last vear's hassle
over steel prices and more recently in the aerospace
industry labor dispute.

NEW MINIMUM WAGE DRIVE UNDERWAY
—NKennedy Administration is readving new drive to
raise the federal minimum wage and extend cover-
age. President calls for “improvements™ in federal
wage-hour law. Secretary of Labor \W. Willard
Wirtz reports that the 1961 minimum wage increase
had little impact on industries affected. He says the
1961 increase, which hiked minimum to SLI5 an
hour. amounted to $300 million a year wage hoost
for 2.5 million. But Wirtz savs it had no inflation-
ary elfect on wage levels generally; did not hurt
employment level. He noted employment in the in-
dustries affected actually rose. Also he sayvs workers
not covered did not benefit from spiraling wages.

HELP AIMED AT ‘LITTLE GUYS'—Small elec-
tronics firms may have Uncle Sam’s help to get them
some business from the new Communications Satel-
lite Corp. Group of small business supporters in
Congress, headed by Sen. John Sparkman (D.. Nla.)
is sponsoring bill to force CSC to give them “equit-
able” share of both prime and subcontracts. Meas-
ure would require SB.\ to develop program to help
small hirms in bidding.

PUSH PATENT PROTECTION — Firms whose
patents are being stolen, pirated, or copied without
permission by foreign manufacturers may get some
help in their fight from Congress this vear. New
move is underway to give U.S. firms weapon to help

34

stop these abuses. Rep. Richard L. Roudebush (R,
Ind.) has introduced bill to forbid Government from
buying anything from foreign mannfacturer who
produced his product from stolen or pirated U.S.
patents. Rep. Roudebush claims “illegal nse of
American patents has become big business” abroad.
Similar move last vear died in committee when Con-
gress adjourned.

MEASURE PLANET TEMPERATURES — Sci-
entists at the National Radio Astronomy Observa-
tory in \West Virginia didn’t need the Mariner
space probe to tell them Venus is hot. Using their
radio telescopes, group measured surface tempera-
ture of Venus at 340°C., and that of Saturn at well
helow the freezing point of water. National Science
Foundation reports.

METRIC SYSTEM AGAIN STUDIED—Congress
again this vear will consider putting the U.S. on
the metric system. New drive, with more force than
ever. is pushing for change. Legislation to make the
switch has been introduced by Rep. George Mliller
(D.. Calif.), Chairman of House Science and As-
tronautics Committee.

ELECTRONICS VS. THE WEATHER—IFcederal
weathermen want 1o pull out all stops this vear to
improve weather warning services and perhaps even
weather itself. Electronic devices ranging from new
radar and computing machines to infra-red cameras
are on shopping list. President has asked some $377
million. $22 million more than last yvear. Develop-
ment of weather satellites alone will cost $68 mil-
lion. Military services want more computers to
speed up weather forecasting techniques. Some 14
federal agencies are involved in one or more weath-
er projects ranging from forecast transmission to
projects aimed at controlling amounts of rainfall
and intensity of severe storms.

RADIATION-PROOF SOLAR CELLS URGED
—DPanel of government scientific agencies urges
more use of radiation-resistant solar hattery cells in
space satellites to prevent communications failure.
Joint report issued by the AEC, NASA, and DOD
said that although the artificial belt is deteriorating
faster than expected at lower (312 miles) altitudes,
it will remain intense for several vears at greater
altitudes. The belt was caused by last summer's 1.4
megaton nuclear blast set off by the U.S. over [ohn-
son Island. Communications aboard three U.S. satel-
lites were knocked out when radiation from the
artificial belt damaged electric solar batteries. Re-
port predicted that the belt could survive for several
vears, barring ‘“pronounced magnetic storms or
other perturbations.”
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EYES AND EARS FOR MISSILE DEFENSE

Nike-Zeus Acquisition Radar Transmitter
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Utilizing new radar techniques, Continental's
super power transmitter gives Nike-Zeus, the
U. S. Army’s anti-missile missile defense
system now under development, an effective
range heretofore thought to be impracticable
or impossible. It is a signif.cant achievement
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of the Zeus program. Western Eiectric Com-
pany is prime contractor for the Zeus pro-
gram. ® Developed under subcontract to Bell
Telephone Laboratories, responsible for over-
all system design and develcpment, this
transmitter, used in the research and devel-
opment models of the Zeus Acquisition Radar,
is an outgrowth of Continental’s AN/FPT-7
transmitter supplied to the three BMEWS in-
stallations. It represents another contribution
to our country’s defense from the specialists
ir super power transmitting equipment.

- -

Cam.t.l_n.en.ta.L &L&c_tJLU‘M.LCA. (870X
MANUFACTURING COMPANY o MAILING ADDRESS: BOX 17040 » DALLAS 17, TEXAS

4212 S. BUCKNERBLVD. » EV 1-7161 ¢ o7V SUBSIDIARY OF LING-TEMCO-VOUGHT, INC.
Designers and Builders of the World’s Most Powerful Radio Transmitters
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SMALL, LIGHT, RUGGED, EFFICIENT CONNECTORS BY
CONTINENTAL MEET THE MOST CRITICAL STANDARDS
OF DESIGN AND APPLICATION ENGINEERS IN BOTH
MILITARY AND COMMERCIAL MANUFACTURING. AND,
CONTINENTAL MICRO-MINIATURE, SUB-MINIATURE,
AND MINIATURE CONNECTORS COME IN OVER 5,294
SIZES AND SHAPES, MANY OFF-THE-SHELF...FOR USE
WHERE PRECISION AND RELIABILITY ARE A MUST.

MICRO-MINIATURE ¢ SUB-MINIATURE ¢ MINIATURE ¢ PRINTED CIRCUIT ¢ RIGHT ANGLE PIN & SOCKET « CENTER SCREWLOCK

NNNNNNNNN

VISIT US AT BOOTH 2307 2309 IEEE SHOW
I rd




Men of vision thrive here. And it takes men of vision to
cope with today’s clectronics and space problems. Space
in more ways than just up. Space problems of a different
nature plague the manufacturer who must expand, but
hasn’t the land to expand on.

Here in Florida we have the space, the climate, the
work force. Florida has more to offer electronics firms
than any other area on earth. Men think better where
life is pleasant, where off hours can be devoted to just
plain /iving—and to just plain thinking.

Yes, Florida is a Solid State in Electronics. Already
the sun, Mother of Life, shines on over sixty thriving
electronics firms in our busy state.

Cape Canaveral is here, too, with its massive, awesome
missiles blasting off to make space history. Electronics
makes possible every thrust into the universe. Every hope
of getting to the moon depends upon electronics—and i3
the first American to the moon will definitely soar to ';
history from Florida.

Engincers and their families dream of living here ,
in Florida. Give them this dream by moving your plant /
here, Nurture the brains that will give your business a ’
greater and greater stature in this, the Electronics Age. W

For complete details of the many advantages Florida
offers the Electronics Industry, write us, Let us tell
you why some of the greatest names in eiectronics have
impressive plants here in Florica,

FLORIDA’S ASSURANCE POLICY

*You have my personal assurance of a sunny husiness climate here in Florida. You

have positive assurance of every aid and assistance possible fiom our Fiorida

Development Commission and from the overwhelming majority of our businessmen,

industrialists, and financiers. We have everything to make your large or small

. enterprise healthy and successful. Write, wire, or phone us TODAY. The oaly

/I7 Vest/gate thing better than a FLORIDA vacation is having your plant here.”

HFlorida

... NOW AN 11 BILLION DOLLAR MARKET

'———————-————————————————-—----

FARRIS BRYANT

? /z -Bg Governor

Ask about free

film “Profile Mr. Wendell Jarrard, Chairman Name R s
of Progress” FLORIDA DEVELOPMENT COMMISSION

Box 4221D allahasse ‘loridz -
FLORIDA FOR Tallahassee, Florida BRI RIS i i s soislis sosmivonssossoeaansrpoiedstnss
CONVENTIONS — Please send me brochure, *Why Your New Plant
Write for free Should Be Located In Florida,” containing the

information on
Florida’s wonderful
facilities for your
group meeting.

facts about FLORIDA's opportunities for New — AdAress. .............occmimrusascrisenssamens
Industry, the 11 BILLION DOLLAR CON-

SUMER MARKET, Labor, Climate, Schools, .

Natural RCSOUTCCS'. Favorable Tax Structure. Cl')‘ .................. seesprresssnives Zone ... State.........
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Destroyers dropping depth charges has been our major submarine killer since WW I, and over the years has remained in this position.

THE SEVEN skas offer the latest arena of conflict be
tween the U.S. & Western Alliance and the U.S.S.R.
& Satellites Alliance. This struggle on the high seus
between East and West, complementing the similar
struggles on land and in outer space. centers on the
relatively peaceful science of oceanography, and in
the military ways of undersea warfure. [lere clec-
trouic equipment and systems play dual roles, serving
as eves, ears and voices, for hoth our occanographic
researches and our undersea warfare studies and
operations.

Underlying the East-West conflict over, in. on
and under the seas are these prime reasons:

L. About 70% of our world's surface is covered
with ocean waters.

2. The lifelines of the Western Alliance—shipping
and communications—depend upon free access and
control of the oceans of the world.

3. About 90% of the worlds shipping is con-
trolled by the Western Allies.

4. The UL.S. Navy savs the Soviets well under-

OCEANOGRAPHY &
ANTI-SUBMARINE
WARFARE

The secrets of the seas are being probed

as an aid to anti-submarine warfare.

Much of this probing will be accomplished
using the latest electronic instrumentation
techniques and data handling systems.

The information gleaned from this probing
will lead to better submarine detection
techniques and equipment. This special report
indicates the magnitude of the task and
points out many of the existing problems.

st this sttation and are bent upon pursuing a
“denial-defensive mission: to deny the Free World
use of its vitad sea lanes, and to defend her coastal
Hanks World

power."”

against  projection  of  Free navil
5. Geographically, however, Russia and her \llies

are land-linked  across the solid  land-masses  of

Furope and Asia (EFurasia).  Russia appreciates
that the Western Allies are naval powers linked by
the seas. Russia believes she can destrov the Western
Alliance by severing its binding sea links by using
the largest submarine fleet in history.

6. Not only does Russia have the world's higgest
submarine fleet (some 4035 submarines, according to

1962-1963

Ships™) but Russia also has the world's largest

the  latest issue of “Jane's  Fighting
oceanographic fleet of some 143 vessels (most of them
prving for ocean scerets. including information about
fishes, while some of them may be used for spying
on Western oceanographic, submarine and space-

missile test shots and atomic tests, it is helieved
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These six factors pose the Russian threat, which
in turn highlights the needs of the U.S.-Western
Alliance, and encourages the dual markets for equip-
ment and systems in oceanography and undersea
warfare, more specifically known as ASW: Anti-
Submarine-Warfare.

Piecemeal Funding

The precise focal point of all these oceanic and
naval needs is The Congress, from which all funding
flows. Here perhaps the most vital current consid-
eration is the question of whether oceanography is a
civilian or military matter. Actually, it is hoth and
inseparable, since the oceans which constitute a
medium of transportation to shipping interests, and a
medium of fishing to fishing interests, also represent
a mediunt of protection and, if necessary, warfare to
the U.S. Navy. The Navy is most concerned with
the mission of containing and coping with the Rus-
sian submarine threat.

Whereas oceanographic interests still are funded
piecemeal, although efforts have and will continue to
e made for an overall program, the ASW need has
heen well funded and consistently increasing in the
U.S. Navy Budget thus:

U. S. Navy

Budget Requests Fiscal Years (Dollars in Thousands)

1962 1963 1964
Aircraft for attack,
ASW, tactical support,
Polaris missiles $2,680,888 $3,034,660 $3,066,000
ASW Equipment $852,012 $903,600  $1,208,000

Through the years, the Navy has devoted some of
its funds to studies and researches in science, as well
as equipment and instruments, conducted chiefly by:

a. The U.S. Navy Oceanographic Office, formerly
the U.S.N. Hydrographic Office;

h. A group of Navy in-house laboratories and non-
profit laboratories closely active in these fields.
Around 1901, the Navy moved to enhance the overall
understanding and integration of these somewhat
compartmentalized researches into the Undersea
Warfare Research and Development Planning Coun-
cil, comprising the heads of Navy and non-profit
research groups.

Furthermore, “with the strong encouragement of

””

Congress.” other steps taken to help cousolidate the
broadly diversified efforts of ASW include the
planned establishinent of the job of Director of Anti-
submarine Warfare, to be handled by Rear Admiral
lidwin B. Hooper, U.S.N.

Meanwhile, back on Capitol Hill, the final session
of the 87th Congress passed a compromise bill

proffered by the Senate Commerce Committee and

the House Counuittee on Merchant Marine and
I“isheries under the title: Oceanographic Act of
1962, to establish a 10-year program of oceanographic
research.

But President Kennedy pocket-vetoed this Oceano-
graphic Act, apparently because it had been too
watered-down and made insufficient to meet its vast
actual needs. The Senate hill sought to establish
10-vear research program, authorizing $70 million
NASA
space program—adding up to $700 million from
1963 through 1972, Of this sun, two big allocations

annually—about 5% of the then-current

would have beeu some $270 million for 70 new
research and survey ships, built specifically for
oceanographic needs (not the usual run of converted
ships designed for other purposes), and $100 million
for new devices and instruments, heavily electronic,
for marine research.

When this bill came out of House and Senate con-
ference it was shorn of its funds hut left with its
grandiose title. legislation for a uniform civilian
oceanography program has heen introduced, yet way-
laid, in Congress since 1959. It will be reintroduced
in the 88th Congress which convened in January
19603, The 1902 bill specifically stated it would
neithier interfere nor discontinue “any existing sonund
(oceanographic) program.”

Seven Agencies in the Field

Some seven other U.S, agencies are involved in

parts and picees of oceanography activities.  These

program budgets, by Federal Agency and by Funec-

A Nansen bottle is being lowered into the sea to capture
a water sample at a predetermined depth. Bottle will also
temperature

disclose water and pressure

at desired depth.




The capability of launching nuclear missiles from submerged
submarines makes the problems of ASW extremely pressing. Here,
a Polaris leng range missile is being launched from a sub.

tion. are as follows for Fiscal Years 1960-1962. to
the extent that these higures are available:

Oceanography Budget

(In Thousands of Dollars)
Federal Agency Actual FY 1960 Est. FY 1961 Est. FY 1962

$22,729

Defense $23,003 $32,837
Commerce 6,202 11,389 24,691
Interior 6,723 8,704 15,472
Nat’l S. Found. 7,833 9,148 19,607
A.E.C. 1,708 2,207 3,610
H. E. &W. 340 698 1,150
Treasury 134 134 134
$45,943 $55,009 $97,501
Summary By Function
Research $26,577 $31,883 $40,794
Ship Construction 13,533 13,975 37,050
Surveys 4,168 7,117 8,725
Facilities 1,370 1,763 10,422
Data Center 295 266 510
$45,943 $55,009 $97,501

Notes. Coast & Geodetic Survey is in Depurtrient of Commerce
Bureau of Commercial i"isheries is in Department of Interior
. 5. Coast Guard is in Department of Treasury
Training of Oceanographers is involved with work of Dept.
of Heaith, Ed., Welfare

An integral part of the overall oceanographic task,
which is world-wide in nature, is the National
Oceanographic Data Center, which began its first
full vear of operation in 1962. This Center. which
depends in large part upon inputs from ships and
statiors of countries in the Western Alliance, uses
The Center, NODC, will make avail-
able to the scientific community oceanographic data
collected througliout the world.

computers.
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Another newly-organized operation is the Instru-
mentation Center of the U.S. Naval Oceanographic
Office. It will concentrate men and equipment to
carry on an expanded instrument program—largely
involving electronics. This new Center, situated in
the Old Navy Yard, in Washington, D. C., is headed
by Gilbert jaffe, director, who seeks new and im-
proved instruments to help unlock the secrets of
the seas.

In effect, this new Instrumentation Center will be
in the forefront of experiments to probe the Seven
Seas of the world which involve several levels of
concurrent and inter-related activities and systems.
Thus, considerations here begin with the sun’s heat
and light and their effects upon the winds that heat
the seas: then the lunar ebh and flow influencing the
tides; the atmosphere. air, winds whipping calm or
glassy sea surfaces into waves and influencing cur-
rents: actual currents that are “rivers running in
oceans” (such as the Gulf Stream) ; the very layers
of hot, warm, lukewarm, cool, cold, icy waters—
influenced by polar waters—running into hot waters
Hlowing from equatorial areas; the chemical and
salinity content and temperature of these lavers of
moving waters and currents : the varied, moving ani-
mal life and the stationary and moving sea plants
and weeds; the actual ocean floor and crusts and
valley and peaks under the oceans ; the pincers effects
between the weather beating down upon the oceans
and inter-relating with the waters, and the vast-
reaching isostatic rents in the ocean floor causing

tidal wave upheavals—all these, and more represent
the environment of the sea in which man must cope
with nature, as well as other mortal men as potential
enenies,

Four Areas of Instrumentation

As Mr. Jaffe compactly envisions his “tools of the
oceanographic rescarch trade,” he has four hroad
areas of instrumentation activities:

1. Specially-designed survey ships, completely in-
strumented for special tasks.

2. Ships instrumented for synoptic research: the
use of many ships over a wide area to afford a gen-
eral view of the meteorology above and the ocean
helow, thus yielding a distribution of conditions over
a broad area at a given time.

3. Moving “platforms,” to carry or contain re-
search instruments, such as buoys or aircraft or
lighter-than-air-craft, or surface ships.

4. Stationary “platforms” such as Texas Towers,
located off the East and West Coasts, as permanent
stations for systematic soundings.

Here, succinctly, are some of the considerations
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Plans for the next fen years call for 70 vessels especially
designed for oceanography. Up to now, most of the research
ships have been other craft modified in an attempt to do
the job. such as the rescue and salvage ship shown.
and parameters affecting work by the Instrumenta-
tion Center, as cited by Mr. Jaffe:

1. There is no big supply of “otf-the-sheli” elec-
tronic or other hardware. It may be that some aero-
space or other existing instrumentation may be
adapted to oceanographic use.

2. Many instruments that are available have been
“unreliable’” for long, hard, rugged sea use.

3. \Where instruments are available, and some-

what physically reliable, their measurements may

be incorrect or erroneous.

4. Further, much remains to he done to combine
several sensors into one recording mode which can
be made in quantity to serve as a svsten.

5. Apparently. since there is sucli @ vast amount
of data to be dredged up from the sea, it could be
assimilated only through automaric data processing.
This suggests that electronic instruments could best
supply automatic data inputs. This is particularly the
case for the electronic bathythermograph for elec-
tronic digital recording of sea temperature and depth.

Helicopters are proving effective in
detecting submarines. They can hover
in one spot and lower 2 listening device.
Copters have phased-out the blimp and
can cover more area than a ship in the
same amount of time. But their time in
the air is a limiting factor in their use.

A number of these instruments will be used ahoard
Coast Guard ships in connection with the Anti-Sub-
marine Environment Prediction System, called
ASWEPS. However, the electronic bathythermo-
graph is an improvement in the state-of-the-art, but
“future devices of this type must be more rugged,
more reliable, and tow to depth at high speed.”

6. A sonic device to measure wave height is being
evaluated.

7. The Oceanographic Office developed an air-
horne radiation thermometer, installed in an airplane.
10 determine sea surface temperature below.

8. Buoys, as noted earlier, offer a platform to
carry instruments. The Oceanographic Office is
working with the U.S. Census Bureau on FOSDIC:
[Film Optical Scanning Device for ITnput to Com-
puter, which is being “taught” how to read photo-
graphs of electrical meter movements to find speed
of current. direction, and temperature of water. Al-
though ships were cited here earlier as part of syn-
optic experiments, it is much cheaper and easicr to
build and equip large numbers of low-cost buoys for
large-range simultaneous readings over a broad area.
Specifications here call for:

a. Reliable and low cost buoy.

b. “Acceptable” communications system between
buoy to center data-gathering source.
Dependable, long-life power source.

. Reliable electronic gear to avoid countless trips
to read or maintain electronic devices and buoys.

Oceanography Instrumentation & Organization

It has been noted that both the “instrumentation”
and the oceanographic “organization” must be syn-
optic. There must be standards of operation and
reporting. Mr. Jaffe observes there is need for a
lahoratory, to calibrate and evaluate the growing

(Continued on page 43)




This is not a microwave
sweep oscillator

This is the first microwave

sweep signal generator

R / i ’ ’

HERE, IN ONE COMPACT PACKAGE, is the microwave industry’s first electronically swept signal generator.

Alfred’s new 630 Series now provides precise frequency tuning PLUS known absolute power output over a 60 db
range, calibrated in dbm, all during swept or CW operation. Note these special features:

4 4 / ’ /I FLAT OUTPUT—Feedback leveler holds power variation to

“ 4 ’ K / less than +0.5 db at rated output over each range. Varia-

= / tion in any 100 Mc range is less than 0.1 db. Accuracy *+1
/ db at rated power output.

/ TRANSISTORIZED — 105" panel height — lightweight — low
\ power consumption—only five vacuum tubes used.
[TTT% DB sweems o1
bl ) 2 T/ STABILIZED POWER OUTPUT—Balanced bolometer assures

{ constant power output over wide temperature ra nge.
/
_ o AVAILABLE IN THREE RANGES—1 to 2, 2 to 4 and 4 to 8 Gc.
X // Power Set Meter Frequency is continuously adjustable over entire range with

direct calibrated dial (1% accuracy).

60 db Range Attenuator ADJUSTABLE FREQUENCY MARKERS —Each unit has two
time-saving indicators of band limits and two additional
frequency markers.

KEY SPECIFICATIONS FREQUENCY RANGE: Model 631, 1 to 2 Gc; Model 632, 2 to 4 Gc; Model 633, 4 to B Gc. RF POWER: At least 1.0 mw.
Continuously variable over 60 db range. Greater power output available unleveled. RESIDUAL FM: Less than 0.003% peak of highest frequency.
DRIFT: +0.01% per hour. SWEEP WIDTH: Continuously adjustable from 0 to any part of the entire frequency range. Symmetrical Sweep: 0 to +5%
of range about any center frequency. SWEEP TIME: CW operation, 100 to 0.01 second. Square Wave Operation, 100 to 0.5 second. AMPLITUDE

MODULATION: CW, square wave or external.

COMPLETE DATA AVAILABLE-Alfred’s policy is to publish complete specifications
and guarantee them as stated. For detailed information on Series
630 Sweep Signal Generators, contact your Alfred

engineering representative or write to:

Stanford Industrial Park « 3176 Porter Drive + Palo Alto, California
16 IEEE Booth #3039 Phone: (415) 326-6496
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(Continued from page 41)
number of present and future instruments, and
field-test program to assure reliability, uniformity
and validity of purpose, inputs, and results.

The new Instrumentation Center is one step to-
ward serving these needs. There is also a need for
two other services in which electronics can play roles.
The Center, for example, has to simulate the genuine
ocean environment with the “pitch, roll and heave”
of actual ships. This “information”™ could he mag-
netically tape-recorded aboardship for playback in the
laboratory to evaluate instruments, and for other uses.

In other areas, “‘simulation” plays a big role in
training. Simulation can be useful to help train elec-
tronic engineers, for example, who must learn
whether they can withstand the seasickness they will
face out at sea. Or, if such engineers learn they can-
not live down the sea, they well could be washed out
and not given such assignments.

Simulation also is useful in training the men who
will conduct the experiments on oceanographic scien-
tific ships, or men who will man the weapons on
Navy ships to fight enemy submarines. One such
system is the Navy's ASROC: AntiSubmarineROC-
ket. It is an anti-submarine missile guided to target
position, then eased into water by parachute, to find
the target and destroy it. It uses solid propellant and
active sonar to locate target. ASROC replaces RAT,
is 15 feet long, has 1000-1b launch weight, 8 nautical
mile range, speeds at nearly Mach I, operational since
1961.

Thus, not only does Minneapolis-1loneywell have
the $05 million ASROC prime contract, but it also
has received $1 million to build the Navy's ASROC
trainer-simulator system now installed at Norfolk
Navy Base. There, at the Naval Training Device
Center, Navy missile men wage “realistic” practice
Dhattles with enemy submarines—but without ships,
missiles or submarines. Here, again, electronics has
an add-on market, as well as add-on duties.

Inextricably-Related Fields

A sea gull's-eye-view of what is happening in the
combined, complex and inextricably-related fields of
anti-submarine warfare and oceanography appears
to be this:

1. Man is preparing to deal with the vastness of
the seven seas, the relationship of our U.S. sub-
marines and enemy submarines in this ocean environ-
ment.

2. Organizationally, political and organizational
man is working to deal with other men dealing with
the problem of ASW and oceanography. In ad-
dition to inter - Navy operation and organization

(Continued on page 45)
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DESPITE THE HIGHLY-CLASSIFIED NATURE OF
ASW projects, these systems generally are named
and known, though their contents may be secret:
ASROC: Anti-Submarine Rocket: ASW missile guided
to target position, then eased into water by
parachute, seeks out target, destroys same. Solid
propellant. Uses active sonar to locate target.
Operational 1961. Prime contractor: Minneapolis-
Honeywell. (Navy).

ARTEMIS: Exploratory effort to track submarines,
very long range, by high-powered sonar transducers
with high-gain receivers and data-processing equip-
ment. Active sonar used here is ASW system. Tests
transducer suspended under a ship to produce
high-intensity sound. In R&D. Is part of TRIDENT
(see below). Columbia University, Hudson Labora-
tories. (Navy).

ATLANTIS: Covers group of ASW surveillance sys-
tems, including ARTEMIS, plus broad administra-
tive functions associated with ASW projects. In-
cludes R&D for 5,000-mile-range, solid-propellant
ballistic missile if mounted on surface vessels. |f
mounted on submarines and fired underwater,
range would be reduced. (Navy).

JEZEBEL: Uses buoys in conjunction with airborne
detection system, JULIE. (See below.) Locates sub-
marines by triangulation. Lockheed - California.
(Navy).

JULIE: Used with Jezebel, releasing explosive
charges from buoys to echo reflection from sub-
merged submarines. Airborne. Long range advan-
tage. Technique is called: EER: Explosive Echo
Ranging. Advanced development by Bell Telephone
Laboratories and Daystrom. (Navy).

CUTWATER: Studies non-acoustic ways to detect
submarines, such as: Infra-Red, electromagnetic,
radio, radar. Hypothesis: field strength of radio
waves or radar returns diminish on ocean surface
above a submerged metallic object. (Navy).

DASH: Drone Anti-Submarine Helicopter: Un-
manned, remote-control drone helicopter, to be
flown from destroyers, drops payload on subma-
rine target, then returns to parent Iaunch~vesse!.
Gyrodyne. Designation: DSN 1,2,3 for drone heli-
copter. Uses radar/sonar guidance system. (Navy).
MAD: Magnetic Anomaly Detection gear installed
in several hundred aircraft by Grumman Aircraft
Engineering Corp. over past decade. These devices
detect changes in earth’s magnetic field resulting
from submerged submarine. It possesses positive
classification and is invulnerable to jamming, but
is limited to short range. (Navy).

LULU: Airto-surface or ASROC-launched depth
charge (Nuclear). Operational. General Mills/Naval
Ordnance Laboratory, prime. (Navy).

MK-37-1: Surface and submarine guided anti-sub-
marine torpedo.

MK-46: Lightweight, high-speed, homing, anti-sub-
marine torpedo.

SUBROC: Underwater-to-underwater, or surface-to-
underwater rocket torpedo launched from nuclear
submarine to intercept another submarine. Con-
tractors for Navy: Goodyear Aircraft: prime; Thio-
kol, propulsion; Kearfott, guidance.

SUBIC: A study of a submarine-integrated control
system.

SURIC: A study of a surface-ship integrated con-
trol system.

TRIDENT: Exploratory project to deveiop system
evidence on validity of ATLANTIS study, equipment
for shore-based ocean surveilance. in R&D. Other
aspects include: ARTEMIS: long-range sonar detec-
tion; CAESAR: passive system; FISHBOWL: active
system.

Note: In addition to various Navy in-house and non-
profit educational institutions active in ASW &
oceanography work, Raytheon Company in July
1960 opened first U. S. integrated industrial elec-
tronic ASW and sonar center at Portsmouth, R. I
Through its Italian subsidiary, Raytheon also man-
ages the nine-nation NATO anti-submarine war-
fare research center in La Spezia, Italy.




= Operation to 150 C Ambient

= 300 Nanosecond Turn-on Time

m High Gate Sensitivity

Transitron announces a new series of low current
silicon planar controlled switches in the TO-18 package
with specifications and ratings exceeding anything now
available. The stepped-up performance of these pre-
mium devices makes possible many new applications
for controlled switches, especially where temperzature
and switching speeds are critical.

Now in full production, this series, 2N2679-2N2682,
features 150°C ambient temperature operation with no
voltage derating; 300 nanoseconds total turn-on time;
extremely hign gate sensitivity; plus the added feature
of having all key parameters specified @ —65°C and
150°C wherever applicable.

Furthermore, the planar construction features ex-
tremely low leakage — 100 nanoamperes @ 25°C, 100
microamperes @ 150°C — thereby offering increased
reliability. These new switches also offer increased cur-
rent-carrying ability of 350 mA @ 55°C ambient and
75 mA @ 130°C ambient.

For further information, write for Transitron’s “‘planar
switch” bulletins.

MEET US AT IEEE
Booths 1720-24

2N2682 200 Volt Type!

Specification Symbe! Units
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Forward and Reverse Currents @ 25°C?
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“Trangitron

electronic corporation
wakefield, melrose, boston, mass.
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l Turn-On Time @ 25°C

1 30, 60, and 100 voit types are also available as the 2N2679. 2N2680 and 2N 2681 respectively
2 With 10K ochm bias resistance between gate and cathode
3 For maximum himit of 300 nanoseconds, add sutfix /A tc type designation. For example 2N2682/A
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OCEANOGRAPHY
& ASW
(Continued)

Core samples of fro-
zen sea water are
taken from the fro-
zenwastelands.
These are examined
and analyzed in our
search for more
knowledge about the v
seas. o«

alreacdy mentioned, the Navy cooperates in a National
Oceanographic Program, coordinated and dirccted
by the Interagency Commiitee for Occanography
which the seven
agencies mentioned here earlier. The Navy also has
its Ten-Year Oceanography Program in cooperation

deals with FFederal govermment

with civilian agencies through the Commitice on
Ocennography of the National Academy of Sciences
in Washington, D. C.
other oceanographic operations are conducted in

Equally. the Navy, and all

cooperation with non-profit organizations, already
noted. as well as profit-minded trade associations,
such as the National Security Tndustrial Association's
ASW Committee, and the Electronic Industry Asso-
ciation’s Military Marketing Data Committee which
tries to keep its fingers on the pulse of this throbbing
market.

3. Meanwhile, virtually all funds for oceanography
and all funds for ASW derive from Congress which
has yet to legislate to coordinate a Ten-Year Ocean-
ography Program, as noted here earlier.

4. The President, who is vitally interested in our
Naval and commercial supremacy, maintains liaison
with ASW and oceanography through: a. DOD. as
Commander in Chief of the Armed IForces. b. The
Office of Science and Technology which advises and
assists the President in areas of science and tech-
nology (and which also works with the Interagency
Committee and Oceanographic Program Review
Program). c¢. The Bureau of the Budget.

Thus, in effect, the Navy and other oceanographic
programs originate with agencies in touch with the
President’s scientific-technical financial-and-
political sources, which are funneled to Congress.
then routed back to the President for approval or
pocket veto, as happened in October, 1962.

In effect, the presence of the armed Russians and
the omnipresence of the seas around us generate the
need and the market, which the electronic industries,
among others, seek to serve The FI\ Military

and

Marketing Data  Committee classifics electronic
equipment for USW activities. thus
<«€—Circle 31 on Inquiry Card
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identification  of
weapons

1. Detection, classification, or
and

submarines underwater including
mines.

2. Control of underwater weapons (submerged
phase only for Polaris).

3. Guidance and electric propulsion of underwater
weapons and auxiliary vehicles.

4. Underwater ECM and simulators.

5. Underwater communication and communica-
tion through the air-sea interface.

6. Oceanographic exploration and measurements.

7. Arming and disposal of mines.

Needs in Oceanography and ASW

As broad and as promising as these needs and
requirements are, so dithicult and puzzling can the
problem be. Here. Admiral Hooper points up some
of our growing needs in oceanography and ASW :

1. How best to use the speed and potentially wide
areas of coverage of the airplane.

2. How best to use the endurance and capacity of
the surface ship and its interface, where it can use
sensors and information links above and below.

(Continued on page 168)

This 355 ft ship,
FLIP, literally stands
on its bow. A mother
ship tows it to a test

. . . AN
site where it s AN
flooded to get it /);\
into  this  position. / : 72

The mother ship then
steams off a few
miles to aid in ASW
sonic tests conducted
by Scripps Institute
of Oceanography.
Brush Instruments
recorders are used
to record the tests.
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Our publication ‘“Technical
Information for the Engineer”
Number 1 was written and
published for two major
reasons. First, as the

nation’'s leading innovator and
producer of precision
components, we wanted to
sell more of them and
secondly, some time ago we
recognized that although
textbooks on servomech-
anisms were very complete,
the field suffered through

a lack of uniform terminology
and tests methods.

We attempted to cover the
theory lightly in our book
with major emphasis on terms,
applications and component
behavior from the user’s
point of view. You may obtain
a copy of this 60 page

booklet simply by writing to us.
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ComPac 8 SERVO ASSEM-
BLIES. Kearfott's advanced Size
8 component designs have
made possible the most com-
plete variety of in-line servo as-
semblies available.The ComPac
8 units, 34" in diameter, provide
high performance “closed end"
devices incorporating a wide
range of driving and driven ele-
ments coupled through preci-
sion single or dual speed gear
reducers.

System designs based on the

ComPac configurations benefit

from high packaging density,

and elimination of provisions
for the multiple mounting of
independent elements and gear-
trains. A typical ComPac con-
sisting of a servomotor — gear
reducer resolver and potenti-
ometer combination measures
only 3 inches long and weighs

3 ounces.

Size 8 components available

for ComPac assemblies:

O Motors — Servo, Stepper,
Braked, Inertial and Viscous
Damped.

O Motor Generators and Tach-
ometers,

O Synchros and Resolvers —
Transmitters, Transformers,
Differential Transmitters,
Resolvers, Linear Synchros,
4 wire Synchros,

NUMBER 26—NEW PRODUCT SERIES

SIZE 8 COMPENSATED RE-
SOLVERS. Winding compen-
sated Size 8 and 11 resolvers
and matching Size 11 buffer
amplifier are also available from
Kearfott for high precision com-
puting resolver chains. Trimmed
for unity transformation ratio,
the resolver-amplifier combina-
tions provide TR of 1,0000
=+ 0.0017 over the temperature
range of —55 to +125°C, fre-
quency variation of 400 =20
cps and voltage variations from
0.5 to 20 volts or simultaneous
combinations of these varia-
tions. When used with size 8
resolvers, the servo mounted
size 11 buffer can be installed
adjacent to the resolver. A
“Piggy-Back” tandem assembly
of the Size 11 resolver and buf-
fer amplifier is available as well
as separate Size 11 resolver and
servomounted Size 11 buffer.
Additional characteristics of
the combined buffer-amplifier
assemblies are as follows:

Size 8 Resolver

Phase Shift* Function Rotor Ampin.
(Rotor/Ampin.) Error
0.00° %= 30" *0.1% 0.5 —9.0v
Size 11 Resolver
0.00°%=12' *0.1% 0.5 —20.0v

*This value constant over wide temperature,
frequency and voltage range.
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CONPONENTS

4 WIRE SYNCHROS. High sys-
tem accuracy using Size 8 com-
ponents is made possible
through Kearfott’s 4 wire syn-
chros. Wound as resolvers, but
with appropriate electrical
characteristics to permit their
use as transmitters, differen-
tials or control transformers,
these components can be di-
rectly applied in feedback loops
without the use of special buf-
fer amplifiers. Features indi-
vidual component accuracy of
3 minutes of arc from electrical
zero, when these components
are used in a typical 3 compo-
nent string, overall accuracy will
be approximately 5.2 minutes
of arc from EZ. Designated RX,
RDX and RC corresponding to
transmitter, differential and con-
trol transformer respectively,
the application of these compo-
nents to your analog computa-
tion devices will contribute to
increased accuracy, while re-
ducing volume and weight.
Units for high vibration (2000
cps 20 g's) and high tempera-
ture (200°C) environments can
be provided on special order.

STEPPER MOTORS. Size 8
stepper motors provide non-
ambiguous shaft position cor-
responding to a sequentially
pulsed digital input. Positive
positioning of shaft through a
magnetic detent rather than
mechanical devices contributes
to the reliability and perform-
ance of these motors by elimi-
nating shock loading and me-
chanical wear. Accurate and
positive shaft position makes
this unit ideal for application
in counting, positioning and
switching mechanisms and in
applications involving the use
of two motors in a self-syn-
chronizing manner. The latter
application permits a form of
closed loop servo operational
from a digital input.

Typical characteristics include:
400 pulses/sec response rate;
0.80 in. oz. holding torque; 0.30
gm cm? rotor moment of irertia;
28V excitation, other values
available. Overall dimensions;
34 diam x 0.875” long; weight
1.5 oz.

Compatible welded electronic
switching assemblies can be
provided for driving these step-
per motors. Other motors in
various frame sizes are also
available.

AND ELECTRONICS. Compli-
menting Kearfott's wide range
of wound components, a com-
plete family of high density,
transistorized servo and buffer
amplifiers, pre-amplifiers and
power supplies can be provided
featuring welded or soldered
construction. Servo amplifier
voltage gain is variable through
the use of external resistors.
Phase shift networks matched
to some of our servo motors
have been included in the am-
plifier assembly. One represen-
tative amplifier, C70 3146 001
is an all-welded unit occupying
one cubic inch, provides a 5
watt output.. This amplifier is
suitable for driving any size 5,
10 or 11 motor manufactured by
Kearfott. Also available: Single
and dual channel buffer ampli-
fiers matched to larger diameter
compensated resolvers; pre-
amplifiers and quadrature re-
jection circuits for use in high
performance tachometer inte-
grating loops.

PREGISION KEARFOTT DIVISION
AEROSPAGCE

Circle 33 on Inquiry Card 49

GENERAL PRECISION. INC.
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When there’s not even room for a Pygmy,

That’s the nickname we've given a new line of connectors
that we've just finished designing. Theyv're the Junior
Tri-Lock or JT connectors, and theyv're about half the
size and weight of our standard Pygmy" connectors. Quite
a feat, especially since mounting dimensions stay the same.
This makes the new pancake connector adaptable to
present equipment.

A few of the features include: a clocked coupling nut
eliminating rotation of the coupling nut prior to actual
mating: tluting of the coupling nut permits easy grasping
and, or use of an extension spanner assist for hard to reach

Circle 34 on Inquiry Card

Both actual size

reach for our brand-new Pancake.

locations; contacts are molded into a glass-fiber-impreg-
nated epoxy hard dielectric insert.

In the planning stages for this remarkable connector are
styles and insert arrangements for a complete line of
designs for many applications. Currently, jam-nut recep-
tacle, box-mount receptacle, and straight plug are avail-
able in solder termination with potting provision. In
addition, glass seal receptacles, crimp and grommeted
versions are being developed. All this plus the dependable
electrical performance of our present Pygmy line. For
more information, write us in Sidnev, New York.

'mm/él/

CORPORATION

Scintilla Division




Now — 3/8”-Square Potentiometers

NUMBER 27— NEW PRODUCT SERIES

In Wirewound or RESISTON® Carbon Models

Measuring just 3” x %" x %", these TRIMPOT® potentiometers
embody the performance and features of units occupying twice
the volume. The unique central mounting hole makes this im-
provement possible—in both wirewound and RESISTON carbon
versions. It permits the same size resistance elements as those
used in 13”-square potentiometers and the same high power
ratings—1W @ 70°C for wirewound and 0.50W @ 50°C for
RESISTON carbon. Both models offer 25-turn screwdriver adjust-
ment with positive end-stops. A special clutch feature eliminates
the possibility of damage from forced adjustment.

The infinite-resolution RESISTON carbon models extend the
resistance range of Bourns 3;”-square potentiometers to 1
megohm, and offer a maximum temperature coefficient of just
+0.03%/°C from —65° to + 150°C.

Both models are the same size; you can mount 14 wirewound

&

BA) dddntdbanibbsnin

@ 0 o

4
-
>
‘.
.
}
:

[ 4
Manufacturer: TRIMPOT® potentiometers; transducers for position, pressure, acceleration. Plants: Riverside, Calif.;

or 14 carbon units in one square inch of circuit-board space.
The procedure is simple and sure. Stacking tabs on the cases
ensure proper alignment and prevent rotation. A sealed case
contributes to the reliability of these units, which meet or exceed

applicable Mil Specs.

MODEL 3280 MODEL 3281

(wirewound) (RESISTON™ carbon)
150°C

175°C

IW@ 70°C; 0.50 @ 50°C;
0.5W @ 125°C 0.25W @ 100°C
10082 to 50K 20Kto1 Meg.

EAIL-STD-ZOZB, Meth 106 (cycling)

Units are available immediately with printed circuit
pins (from either narrow or flat side of case) or flexi-
ble leads. Write for complete data.

Max. Oper. Temp.:
Power Rating:

Resistances:
Humidity:

Ames, lowa; and Toronto, Canada

SEE BOURNS PRODUCTS IN BOOTHS 1429-1431 AT THE IEEE SHOW

ELECTRONIC INDUSTRIES -+ March 1963
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ANNOUNCING
THE VERsATILE NEwWw JERROLD

VIDEO SWEEP GENERATOR

MODEL 1015

for both wide- and narrow-band
response testing from 1 ke to 15 mec

KILOCYCLES :
9002

D

IR

High-pass and low-pass filters swept alter- Crystal filter swept in narrow-band mode
“nately on Model 1015 Video Sweep Genera- (4 kc) with Jerrold Model LA-5100 Log Am-
or, in | -bar plifier, x-y recorder and Model 1015 Sweep.

Jerrold is proud to introduce this versa-
tile, highly stable video sweep generator
as the latest in its growing line of sophis-
ticated measuring instruments.

Engineered to combine characteristics of
a very stable narrow sweep (20 cps resid-
ual FM) and a very wide sweep for video
applications (10 kc to 15 mc), the Mode!
1015 provides narrow-band, wide-band,
and continuous-wave output modes. Au-
tomatic or manual sweeping is provided
by a front-pane! selector switch. Center
frequency is continuously variable from
1 kc to 15 mc in all three modes. In FEAT U R E S ' D
addition to a built-in marker generator on

the wide-band range, provision is made ® Wide-band, 0-15 mc; narrow-band, 0-400 kc; CW

for connecting two external marker

S —— ® Excellent stability in both narrow and wide modes

For fast quantitative measurements of ® Better than 2v metered output in both modes

response that otherwise would involve ® Low residual FM (20 cps on narrow band and CW)

hours of tedious point-by-point compila- . . .
tion, it will pay you to investigate this ® Continuously variable sweep rate from 60/sec. to 1 per 214 min.

stable new video sweep generator. Write

® Built-in high-output birdie-type marker generator
for complete specifications. $2,540

IERROLD

ELECTRONICS
A subsidiary of THE JERROLD CORPORATION [

JERROLD ELECTRONICS CORPORATION
Industrial Products Division Philadelphlia 32, Pa.

SEE US AT IEEE BOOTH 3904-08
52 Circle 35 on Inquiry Card ELECTRONIC INDUSTRIES -+ March 1963




News from Bell Telephone Laboratories

WE'RE “FINGERPRINTING”
VOICES...TO FIND BETTER WAYS
OF TRANSMITTING THEM

Acoustics scientists at Bell Telephone Laboratories study
voices to learn how one voice differs from all others, what
makes yours instantly recognizable to friends and family, and
what the elements of a voice are that give it the elusive
qualities of *“‘naturalness.”

To enable us to examine speech closely, we devised a
method of making spectrograms of spoken words. We call
them voiceprints. They are actual pictures of sound, reveal-
ing the patterns of voice energy. Each pattern is distinctive
and identifiable. They are so distinctive that voiceprints may
have a place, along with fingerprint and handwriting identifi-
cation, as an important tool of law enforcement.

The shape and size of a person’s mouth, throat and nasal
cavities cause his voice energy to be concentrated into bands
of frequencies. The pattern of these bands remains essen-
tially the same despite modifications which may result from
loss of teeth or tonsils, the advancement of age, or attempts
to disguise the voice.

Study of voiceprints and recognition factors is part of our
exploration of new techniques to extract and transmit the
minimum essentials of a person’s voice and from these recon-
struct the original voice at the receiving end, retaining its
factors of naturainess.

Our ultimate goal, as always, is to learn how to improve
your telephone service and make it a better value.

BELL TELEPHONE LABORATORIES

World center of communications research and development

P ———— e

)
5|

DR
& B NG
s, ——
| LA,
3
X\ ¢
< 5

N O

\

Word Picture. This is a picture of the
spoken word ‘‘you.’ By analyzing the
sound with a spectrograph, the Labora-
tories' Lawrence G. Kersta makes a print
of the word in graph form. Graph shows
frequency, time taken, and intensity used
in making speech sound.
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DROPOUT
PROTECTION

MINCOM SERIES CM-100 RECORDER / REPRODUCER

Data loss from dropouts is practically eliminated in the CM-100, due to this unique system'’s
predetection recording capability. In ordinary post-recording, a dropout more than 6 db down is gen-
erally considered a data loss; the CM-100's operational predetection performance retains such
signals through superior phase characteristics and extended bandwidth. Mincom’s CM-100
Recorder/Reproducer, performing longitudinal recording with fixed heads up to 1.5 mc at 120 ips,
also offers 7 or 14 tracks, trouble-free dynamic braking, complete modular plug-in assembly, built-in
calibration, instant push-button selection of six speeds. Versatile, reliable, a model of simple main-
tenance and operation, the CM-100 is tops in its field. Write today for detailed specifications.

Mincom Division BM

Los Angeles 25, California * Washington 4, D.C.
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The First International Convention

of the newly formed Institute

of Electrical and Electronic Engineers
may well be the biggest

engineering convention ever.

Over 75.000 engineers are expected.
It will be held March 25-28

at the New York Coliseum

and Waldorf-Astoria.

[FIRST CONVENTION OF THE NEWLY FORMED I,
world’s largest engineering society, will also feature
the largest attendance of any engineering conven-
tion ever—over 75,000. It will be held March 23-28
at the Waldorf-Astoria Hotel and Coliseum in New
York City.

Some 850 exhibitors will vie for attention of the
engineers attending with over 250 technical papers
presented at 54 sessions.

Outstanding speakers will discuss details of the
IRE-ATEE merger. They will go over the myriad
of problems still facing the youthful organization at

the IEEE Banquet Mar. 27.

Social events, special events for the ladies, more
international flavor, recognition of over 1530 1EEE

IFetlows at the banquet—all these and many more
things will make this the higgest convention ever.
Papers Program

The comprehensive technical papers program will
cover such interesting and far reaching subjects as
lunar surface conmunications, human engineering
factors, mobile whip antennas, oceanography and
anti - submarine warfare, pellet microcomponents,
clectronic self-repair  procedures, power supplies,
lasers, semiconductors, RFI, management control,
amplification, microwave, delta modulation, patents,
nuclear instrumentation and the sonar equipment
of a hat.

Ernst Weber
IEEE President

B. Richard Teare
IEEE Vice President

Bernard M. Oliver
|EEE Vice President

ELECTRONIC INDUSTRIES + March 1963

EXPECT RECORD
ATTENDANCE AT
FIRST L.E.E.E.
CONVENTION

More detailed reviews of key papers on these sub-
jects, as compiled by El's Editors, begyin on page 58.
The sessions begin at 2:30 p.m. March 25 and run
from 9:45 wm. to 5 pan. every other day through
AMarch 28. They will be held at both the Waldorf-
Astoria and the Coliseum.

Exhibits will fill the four floors of the Coliseum at
&th Ave. and 59th St. (Columbus Circle). Com-
ponents will he on floors 1 and 2, Systems and In-
struments on floor 3, and Production Equipment on
floor 4. Detailed descriptions of the wmost i portant
new product exhibits begin on page 61.

IEEE Banquet

The ITEEE Banquet will be a gala affair. It will be
held at 6:45 pm. on March 27 in the Grand Ball-
room of the Waldorf. This will also be the scene of
the TELEE Cocktail Party, from 5:30 to 7:30 p.m.
on March 25.

Banquet speakers will be: 1irnst \Weber, President,
IEEE, and President, Brooklyn Polytechnic Insti-
tute; Warren H. Chase, Past President, AILEE, Di-
rector, JEEE, and Vice President, Ohio Bell Tele-
phone Co., and Dlatrick 1. Haggerty, Past President,
IRE, Director, 1EEI, and President, Texas Instru-
ments Incorporated.

They will discuss problems of the new organiza-
tion, formed Jan. 1 by the member-approved merger
of the IRE (97,000 members) and the ATEE (66,000
members). (Continuned on page 58)

W. R. Clark
IEEE Treasurer

Haraden Pratt
|EEE Secretary

John D. Ryder
IEEE Editor
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[EEE CONVENTION (Continued)
PRSI ETSE RS

These problems include what to do with the former
IRE professional groups and AIEE technical com-
mittees, and what to do about the numerous— -and
often conflicting—specialized technical, regional and
national conventions and meetings inherited from
both bodies.

Awards Presented

Many highly coveted awards will be given and
155 new IEEE Fellows recognized at the banquet.
Winners of former IRE (now IEELE) awards are:
John Hayes Hammond, Jr., and George Clark South.
worth, Medal of Honor; Frederick Emmons Ter-
man, Founders Award; Ian Munro Ross, Morris
Liebmann Memorial Prize Award; Chih-Tang Sah.
Browder J. Thompson Memorial Prize Award; Allen
II. Schooley, Harry Diamond Memorial Prize
Award; Leonard Lewin, W. R. G. Baker Prize
Award, and Philip J. Rice, Jr., and William E.
Evans, Vladimir K. Zworykin Prize Award.

Of the 155 new Fellows who will be honored, 70
are from the former IRE and 79 from the former
AIEE. Most will be present.

In addition, two principal award winners of the
former AIEE, not yet named, will be announced and
recognized.

The Ladies’ Program will include an entertaining
round of tours and shows for the wives of members,
who are also invited to the cocktail party and IEEE
Annual Banquet. The Ladies’ Headquarters will be
in the Regency Suite, 4th Floor, of the Waldorf-
Astoria.

New Feature

A new feature of the convention is the creation of
an International Reception Room. This will recog-
nize the truly international character of the conven-

Donald G. Fink
|IEEE General Manager

George W. Bailey
Convention Chairman

tion and the IEEE. Convention Committec mem-
bers will greet all IEEE foreign members in Room
+M of the Waldorf. It is hoped this new feature will
help the members from abroad feel at home during
their stay in the U. S. Several thousand TEEE mem-
bers from over 40 countries are expected to attend,
TEEL members may register any day of the Con-
vention at either the Waldorf-Astoria or the Coliseum
Official Convention activities
begin at 9:45 a.m. each day and last until 9 p.m.
Unofficial ones, of course. last for hours after that.
The registration fee is $1 for TEEE members and

beginning at 9 a.m.

$3 for non-members.

Technical Papers Highlights

A comprehensive program of 34 technical ses-
sions will attract at least 75000 members of the
Institute of Electrical and Electronics Engineers.
Some of the sessions will be held at the \Waldorf-
Astoria Hotel and some at the New York Coli-
seum. At times there will be as many as nine
sessions going on simultaneously.

One of the opening sessions on Monday after-
noon will feature a paper by M. Chomet, ]J. Fer-
rara and S. Gross of Airborne Instruments [Lab.
titled “Optimum Frequencies for Lunar Surface
Communications.” This paper points out that the
absence of an atmosphere, the lack of appreciable
ionosphere, and the small radius of the moon
present problems that are not common to earth
communication systems. An approach is given
to solving these problems and should be of in
terest to communications engineers.

During the last ten years, the problem areas of
interest in human factors in electronics have been
enlarged due to a rapidly developing and expand-
ing technology. Man-computer relations, auto-
mated teaching devices, and space vehicles are
representative of today’s problems. A panel dis-
cussion taking place on Monday afternoon wili
discuss these fields, present a status report, and
indicate the types of answers which may be
expected in the next two vears.

There is a large amount of interest in ocean-
ography and anti-submarine warfare.
this has heen a very hot subject.

Recently,
To a great
extent these two subjects are very closely tied
together. The paper “Trends and Problems in
Sonar Transducer Design” by Ralph S. Woollett,
U. S. Navy Underwater Sound Lab. is very time-
Iy, Anyone interested in this field should attend
this session. This Tuesday morning paper will
discuss the latest thinking in transducer designs.

ELECTRONIC INDUSTRIES -« March 1963




IEEE's new emblem will be prominent
at scene of exhibits above at New
York's Coliseum and 1EEE Banquet Mar.
27 at Waldorf. Over $15 million wortn
of latest electronic equipment will be
shown by 850 exhibitors at Coliseun

Advantages such as design Hexibility, reason

able cost, and adaptability ta mechamzed pro
) p

duction have aroused much intcrest in the use of
pellet microcomponents. .\ panel representing
prominent user companies will discuss the apph-
cations and assembly teciiniques which are under
investigation. This discussion, “The Application
and Assembly of Pellet Microcomponents™ will
give engineers an opportunity to obtain up-to-
date and availability information concerning =2
rapidly growing microminiaturization concept.
This session will take place on Tuesday morning.

When electronic equipment fails, how many
people wished that it would “hax itself”? This
may not be too far fetched. The main objective
of the paper “Self-Repairing Procedures™ by
David H. Kramer, MB Electronics, is the inves-
tigation of known and new techniques which can
be applied to seli-repair procedures for circuits
and components. This paper i1s being presented
on Tuesday morning. Aunother paper along tle
same lines. “The Need and Means for Self-Re-

ELECTRONIC INDUSTRIES -+ March 1963

pairing Circuits™ by James DB. Angeil, Sianiord
University will be presented on Thursday after-
noon.

The transmission of information via light
beams is a hot subject. Many papers have been
delivered describing aud discussing lasers. A new
area of interest is the use of solid state ‘liodes.
The paper “Infrared and Visible Light Emission
froin Forward-Biased P-N Junctions” by R. H
Rediker, Linceln Lab., MIT, discusses the use of
gallium arsenide as the source of light. The use
of this type of device has the advantage that
modulation 1s easily accomplished by merely
varying the input current. This i1s being pre-
sented on Wednesday morning.

The semicorductor device, in general, 1s tle
most radiation sensitive component. As a result
its radiation behavior has received much atten-
tion in the past few vears. The paper “Radiation
Damage in Semiconductor Devices” by [. W
Easley, Sandia Corp.. being given on Wednesday
morning, will discuss the problem.

Are you a manager? Do you understand the
delegation of authority? According to G. R.
Desi, Westinghouse Electric Corp., in his paper
“Delegation of Authority in Management,” the
trend is to under-delegate authority rather than
over-delegation. He feels that under delegation
is inefficient while over-delegation can be quickly




IEEE CONVENTION (Concluded)
L ]

noticed and remedied. The complete topic of
delegating
Wednesday morning.

anthority  will  be discussed om

Even if you are not now contemplating apply-
ing for a patent the paper, “\What Engincers and
Engineering Management Should Know About
U. 5. and Foreign Patents™ by Bernard Olcott
should be of great interest. There is a better
than even chance that any engineer will, at some-
time, have an idea or invention he will at least
consider patenting. Hence. he should have the
facts.

Conventional parametric amplifiers have been
severely limited by the practical need of pump
frequencies at least twice as high as signal fre-
quencies. The paper “New Class of Parametric
Amplifiers Enables Below-Signal Pumping” by
H. D. LFE

parametric amplifiers which circumvent this limi-

Henning. Electronics. discusses
tation. This Wednesday afternoon session should
be a must for microwave engineers.

Another paper of interest to microwave engi-
neers 1s “High Power Microwave Tubes™
Morris Ettenberg,

by

Polytechnic [ustitute of

Brooklyn. The varieties of high power micro-
wave tubes available will be reviewed, compared,
and contrasted during this Thursday morning
session.

Good nuclear instrumentation has been a proh-
lem. A\ possible solution ix offered in the paper.
"\ Transistorized Modular Instrumentation Sys-
tem for Nuclear Research™ by C. E. L. Gingell,
Yale University. Mr. Gingell describes a system
which comprises a wide variety of completely
transistorized modular components for nuclear
research.

A very interesting study was conducted by
Louis J. Cutrona, Conductron Corp.. and de-
scribed in his paper. "\ Comparison of the Bat's
Sonar Equipment with that Built by IHuman
Engineers.” This Thursday afternoon microwave
paper describes the techniques used to check-out
the bat's system. The findings show that the
power generation of the bat vs. man are equal
if normalized by weight or volume. The bat out-
performs radar systems by his ability to operate
Also,

analysis equipment is much smaller

i highly jammed situations, his signal
i weight.
volume. and needs for power than equivalent

radar equipment.

TECHNICAL SESSIONS PROGRAM

NALDORF - ASTORIA NEW YORK COLISEUM
Starlight Roof Astor Gallery Jade Room Sert Room Empire Room | Grand Ballroom || Faraday Hall Marconi Hall ] Morse Hall
MONDAY, MARCH 25 SESSION 1 SESSION 2 SESSION 3 SESSION 4 SESSION § SESSION 6 SESSION 7 SESSION 8
2:30-5:00 P. M. Data F ing | E ing G Point and Computer 1 Human Factors | Analytical and | Vehicular
and Acquisition | Writing and El C Comp s | in Electronics — | Statistical Communications
Speech of Engineering | A Technical | Techniques
and Education | Status Report in Reliability
| ‘_Annlysis
TUESDAY, MARCH 26 SESSION 9 SESSION 10 SESSION 11 SESSION 12 SESSION 13 * SESSION 14 SESSION 1§ SESSION 16
10:00 AM. —-12:30 P. M. Information Circuit ul ics C: for Modern Semiconductor Reliability Aerospace
Processing and | Theory | Ei ing 1 i ized | Applications Devices Techniques in Electronics 1
Telemeter FElectronic of Computers Components
Systems Assemblies Application and
| | Fvaluation
TUESDAY, MARCH 26 SESSION 17 SESSION 18 SESSION 19 SESSION 20 ! SESSION 21 SESSION 22 SESSION 23
2:30-5:00 P. M. Antennas and Circuit Ultrasonics Electron Military Fabrication Aerospace
Propagation Theory 11 Engineering Il | Devices | Electronics Techniques, Electronics 11
{ Theory and Ap-
| plication of
! Electronic Com-
I I ponent Parts
TUESDAY, MARCH 26 | SESSION 24
8:00—10:30 P. M. Panel: Lasers —
Workhorse or |
| Playboy
" . K | ¢ — 4 = — ==
WEDNESDAY,MARCH 27 SESSION 25 SESSION 26 SESSION 27 SESSION 28 SESSION 20 * SESSION 30 SESSION 31 SESSION 32
10:00 A.M.—12:30 P.M. Array C icati deni | Information Radio Engineering Communications
Antennas Devices and Networks Device 5 ing Frequency | Manag 1 y
Techniques il Horizons | ITechniques »lnﬁ(erlereﬂce ]
WEDNESDAY,MARCH 27 SESSION 33 SESSION 34 SESSION 35 SESSION 36 | SESSION 37 ISESSION 38 SESsION 39
2:30-5:00 P.M. Antennas and  [Space and Transmission | Microwave Broadcasti Engineering c ications
Electromagnetic |Propulsion in Processing | Devices and | | Management 11 | Transmission
Waves Instrumentation rd Information | Techniques ]
THURSDAY, MARCH 28 SESSION 40 SESSION 41 SESSION 42 SESSION 43 SESSION 44 SESSION 45 SESSION 46 SESSION 47
10:00 A.M.—12:30 P.M Biomedical Space Status Session Microwave Industrial Broadcast and Audio Digital
El s~ Ph and |on Theory and tiigh Power Electronics Television Modulation
‘The Scope of Measurements Application of Around the | Receivers
Life Science Optimal Control World i
- o _En_gmur!ng | ] | | I B ]
THURSDAY, MARCH 28 SESSION 48 SESSION 49 SESSION 50 SESSION 51 | SESSION 52 SESSION 53 SESSION 54
2:30-5:00 P.M. Biomedical Nuclear Automatic Microwaves Symposium on Machine Advanced
Electronics Instrumentation |Control the Impact of Processing and | Techniques in
and Measure- Microelectronics | Generation of Product Engi-
ments | on Circuit T)neoryj Sound neering
* Sessions 13 and 29 terminate at 12:00 Noon,
60 ELECTRONIC INDUSTRIES +« March 1963




SILICON SWITCHES

Series rated for operation to 150°C am-
bient in TO-18 case.

These silicon planar controlled switches
have a low leakage of 100na at 25°C and
100ka at 150°C. Other features include:
high gate sensitivity with a maximum of
20ua at 25°C: faster switching speeds,
30Unsec. turn-on time : and key parameters
specified at —065°C and 150°C wherever
applicable.  The switches have current-
carrying ability of 350ma at 55°C ambient
and 753ma at 130°C ambient. All units are
in TO-18 packages with ratings of 30,
60, 100 and 200v. Transitron Electronic
Corp.. 168 Albion St., Wakefield, Mass.

Circle 200 on inquiry Card

COAXIAL CONNECTORS

Matched impedance units in both straiyht-
through and right angle designs.

The connectors, whose mating charac-

teristics conform to Mil-C-22357, are the

crimp type designed for rapid assembly
on cables such as RG 174, RGO188. and
RG: 190, These 304 connectors are avail-
able in snap-on or screw-on male and
female designs. NEMA voltage rating is
500v. Flashover at sea level is rated at
2000v min., and at 70,000 ft. 1,000 min.
They are corona-free to 1000v. Voltage
drop does not exceed Smv at la including
mating connector. Micon Electronics, Inc.,
Roosevelt Field, Garden City, N. Y.
Circle 201 on Inquiry Card
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NEW PRODUCTS

...for the Electronic Industries

LC DELAY LINE

A 100 nanosecond LC delay line in 2 cubic
tuch packaye.

This 100 nanosecond delay with 10
nanosecond risc time is supplied in a min-
fature (236 x 114 x 9710 in)  lumped
constant delay line package. Character-
i~tic impedance of the PIC #NS10-100
0S\V, is 5092 The unit has a total volume
of only 2 cu. in. It can also be supplied.
with no change in dimensions or imped-
ance, with a 30 nanosecond delay time
and 5 nanosecond rise time, or with a 200
nanosccond delay and 20 nanosecond risc
time. Poivphase Instrument Co., Bridge-
port. Pa.

Circle 202 on Inquiry Card

TUNNEL DIODE AMPLIFIER

Compact Twmel Diode Amplifier gives
Ndhoevstem fmprovement.

The Model NC-2101-B gives a system
noise figure of less than 4db for a second
stage of up to 12dh. Amplifier gain is
areater than 20db. It is narrow band unit
with a 30sMc  bandwidth centered  at
2115m¢ and operates from 15vde of 3%
regulation at 12ma. The Model NC-2101-
B is single stage amplifier using a Gallinm
Antimonide Diode. Total weight of the
amplifier, including the power supply is
4 1bs. Its over-all size is slightly less than
6 x 5 x 3 in. Micro State Electronics
Corp., 132 Florad Ave., Murray Hill, N L

Circle 203 on Inquiry Card

1963

CONSTANT CURRENT DIODE

Miniature, constant current diode for in-
dustrial uses.

The CP-3 “Currector” current regula-
tur is a 2-terminal, solid state component,
capable of maintaining a current value
within 2% of its rated value up to 25v.
The CP-5 is a polar type; a non-polar
version, the CN-5 is also available. It is
available with current ratings from 1.0
to 20.5ma in 5% increments. Measures
0.8 in. dia. x 1.05 in. long and is packaged
in a rugged epoxy-filled dp case. Leads
may be specified axial or single-ended.
CircuitDyne Corp., 480 Mermaid St.,
l.azuna Beach. Calif.

Circle 204 on Inquiry Card

NOVAR SOCKETS

Complete line of tube sockets for either
novar or magnoval tubes.

Consists of types (I-r) with metal sad-
dles. Series 482,491) for either top or
botton monnting, printed circuit (Series
495, and all-molded (Series 440) types.
\lIl are available in cither general pur-

pose or low loss phenolic or glass filled
alkyd insulating materials. Sockets con-
form with E.ILA. standards with spring
brass, phosphor bronze or beryllium cop-
per contacts and plated with cadmium,
electro-tin and solder, silver or silver-
plated gold flash. Connector Corp., 6025
N. Kevstone Ave, Chicago 46, 111
Circle 205 on Inquiry Card
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NEW PRODUCTS

COAXIAL CABLES

For microwave transmission, delay lincs
aud high speed computer leads.

/‘\’
[\ \'“\‘\“‘n\‘

t

MICROCOAX Cables feature: low
loss, total shielding : at or near theoretical
values; easy to strip, easy to connect: no
frayed ends, soiderable; close tolerance
construction: consistent uniformity; and
mechanically and electrically verified qual-
ity. Characteristic impedance is 50, outer
jacket is solid copper ; dielectric is Teflon
(TFE); temp. range is —60°C to
+86°C; and velocity ratio is 0.690
(0.679 ft./nsec.). Uniform Tubes, Inc.,
MicroDelay Div., Collegeville, Pa

Circle 20% on Inquiry Carc

RECTIFIERS

Rasic current rating averages 134 from
—65° te +150°F.

The family is the IN3208 to 1N3211
series and has a basic current rating aver
aging 15a over a temnp. range of —65° to

4-150°C. The rectifhers maintain  full
rated reverse voltage to 4175°C which
«xtends through the forward current de
rating range of 4150° to 4175°C. Max.
peak reverse voltage ratings available
from 50v to 300v. Dimensions are 1.6 in.
max. overall height, stud length is 0.44
in. and hex size is 0.6875 in. across flats.
Delco Radio Div., General Motors Coryp..
Kokomo, Tnd
Circle 207 on Inquiry Card
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BOBBIN WINDER

Automatic machine for winding bobbin or
spool wound coils

No. 116 features labor-saving devices
to reduce handling costs from 66 to 75%.
Such operations as taping the start lead,
taping or waxing the finished coil, cutting
the wire, ejecting the coil and sorting 2
different coils are ali automatic on the
No. 116. All the operator has to do is
load the coil and attach the wire. The
Automatic Bachi Bobbin Winder is man-
ufactured with 6, 8. 10, or 12 individually
operated winding heads. Leesona Corp.,
333 Strawberry Field Rd., Warwick, R. 1.

Circle 208 on Inquiry Card

COAXIAL RELAYS

For reliable, high quality switching to
700Mc.

v .
W

Display very low crosstalk, vswr, and
insertion loss for a variety of switching
operations, at freqs. up to 700Mmc, applica-
tions include: i-f switching in microwave
networks:  transmit - receive antenna
switching in the uhi range of 100-300¢ :
and switching PCM data in telemetering
systemis without deterioration of square
wave form. Two types are available—the
HGS2C (left) coaxial relay displaying
crosstalk isolation oi 80db min. C. P.
Clare & Co., 3101 Pratt Blvd., Chicago
451

Circle 209 on Inquiry Card

ELECTRONIC INDUSTRIES -

MULTI-FUNCTION METER

No zero adjustments required for meas-
urements

Model 410C will measure dc voltage
(F2%) from 1.5mv to 1500v; dc cur-
rent (£3%) from 0.13na to 150ma and
resistance from 0.2 to 500megs. With
an optional plug-in probe, ac voltages
(20cps to 700»c) from 50mv to 300v
may be measured. Floating dc voltages to
400v above instrument ground measured
with complete safety. High sensitivity and
low noise permit use as a preamplifier
for analog recorders. Hewlett-Packard
Co., 1301 Page Mill Rd., Palo Alto, Calif.

Circle 210 on Inquiry Card

TRANSCEIVER

SSB, AM and CW coverage of the 80.
40 and 20 meter bands.

The NCX-3 has a r-f power input of
2000n SSBOPEP, 180w CW and 100w
AM. R-F power output is 120w SSB
PLEP, 108w CW and 30w AM. Freg
~tability is 400ct's long-term after warm
up. Suppression carrier —350db : unwanted
sideband  —40db. Receiver sensitivity is
1.0uv for 10db S/N ratio. Selectivity is
2.5ke at 6db. Receiver audio output is
better than 2w ; 3.22 The NCX-3 meas-
ures 6 x 133 x 1154 inches and shipping
weight is 20 lbs. National Radio Co., Inc.,
37 Washington St., Melrose 76, Mass

Circle 211 on Inquiry Card
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DIP SOLDER BOARD HOLDER

Holds circuit boards from 1 to 10
wide; up to 12 in long.

-

\With use of accessories capacity can be
increased to 24 in. in length. It features
quick, easy-loading. Spring clamps of
polished 304 stainless steel prevent con-
tamination of solder bath and solder ac-
cumulation on fixture. Large easy-to-use
knobs adjust for different board sizes,
and the handle rotates to most convenient
working posttion. Available with either
214 in. or 4 in. wide board clamps. Tech-
nical Devices Co., 11242 Playa Court,
Culver City, Calif.

Circle 212 on Inquiry Card

MOLDED BOBBINS

For ferrite cup core assemblics for filter
networks.

A complete line of precision-molded coil
hobbins  for “International Standards
Series” cup cores. These bobbins, standard
sizes with choice of 2, 3 or 4 tlanges arc
molded in Delrin (duPont’s acetal resin)
to precise tolerances and exact specs. in
one automatic operation. Delrin is used
for this application hecause it offers high
strength and stiffness at efevated temps.,
plus high dielectric strength (822v/mil,
0.050 thickness) and low dielectric con-
stant (3.7 @ 60 cycles, 73°F). Gries
Reproducer Corp., New Rochelle. N. Y

Circle 213 on Inquiry Card

ELECTRONIC INDUSTRIES -
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NEW PRODUCTS

...Tor the Electronic Industries

FLAT CABLE CONNECTOR

TAPECON'™; no preparation or strip-
ping of cable before using.

Developed for sizes of cable in accord
ance with the TPC standard. this connec
tor allows 19 connections to be made in 1Y
sce. This connector has been designed
specifically for use with tlat flexible cable.
The TAPECON comnector has designs
for usc in applications for tape-to-wire,
tape-to-tape, tape-to-miniature round
(Mil-C-20482) comnector. and tape-to-
printed circuit board. Contact in the con-
nector is accomplished through insulation
“milling.” Burndy Corp., Norwalk, Conn

Circle 214 on Inquiry Card

VOLTMETER

Aceuracy *2% of indicated vdalue, freq.
ranae to 1500xc.

Type 1806-A Ilectronic Voltmeter also
has ac and dec voltage ranges to 1500v.
As an ohmmeter it measures resistances
irom .22 to 1000megs. Input impedance
for de measurements is 100megs: for ac,
25megs in parallel with 2pi, except 25imegs
in parallel with 15pi on highest 1500v
range. Open-grid dc measurcments pos-
sible up to 150v. Includes a new, small-
sized probe for use in limited space. For
quickest readout, only 2 voltage scales
appear on large panel meter. General
Radio Co.. W. Concord, Mass.

Circle 215 on Inquiry Card
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DIGITAL PRINTER

Prints up to 20 columns of decimal digits
at a speed of 40 lines /sec.

\ [ AR

The printer accepts any input code and
operates irom digital voltmeters, scan-
ners, digital clocks, decade scalers, freq.
counters, and similar devices having digi-
tal outputs. Standard features include a
permanently lubricated construction ex-
cept for the drive motor which requires
2 or 3 drops of oil a year: all solid-state
modular construction; and llmsec. print
time and l4msec. data acquisition time/
cvele. Franklin Electronies, Inc., E. 4th
St.. Brideeport. Pa.

Circle 216 on Inquiry Card

POWER SUPPLIES

Series PV units are constant-voltage/
constant-current supplies.

e

Outputs are wide range, 0-32, or 0-60v,
at 0-5, 0-10, 0-15, or 0-30a. Features in-
clude auto-crossover f{rom constant-volt-
age 1o constant-current or vice versa, with
adjustable limiting in either mode inherent
in operation. Other features include pro-
grammability in ¢-v or c¢-c output modes;
Mhogrammability, the conductance-pro-
gramming technique; master-slave series
or parallel operation; 0.019% or 2mv line
or load regulation in constant-voltage.
Electronic Measurements Co., Eatontown,
N J

Circle 217 on Inquiry Card
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WEW PRODUGTS

DIGITAL VOLTMETER

Portable, battery-operated wnit wiih high
common mode rejection.

; ". \g
-,

The RV'2 also offers high speed, auto-
matic range and polarity changing, and
the reliability of hermetically-sealed reed
relays. Specd is 4 readings sec.. average.
Ranges of the DVM are %9999 9999
999.9v. Accuracy is = (0.017, of full scale
+1 digit), and resolution is *1 digit.
Input resistance is 10megs. Input circuits
are completely isolated from the chassis.
An LC filter attenuates input sienal noise.
Non-Linear Systems, Inc.. Del Mar, Calii.

Circle 218 on Inquiry Card

COLORED LAMP FILTERS

Changes any clear incandescent miniatiore
lamp to color.

Line of clastomeric lamyp filters casily
slip over clear incandescent lamps 1o
change their color. The filter caps pro-
duce colors which conform to the limits
as specified in Mil-C-23030 (vellow, red,
blue, green, lunar white), Mil-1.-25467
tinstrument  lighting red). and  Mil-1.
27160 (instrument  lighting  white).
Made of APM RubRglas™, the lamp
hoots have high uniformity and stability
of color. Temp, range irom —160° to
+3500°FF. SILIKROME Div., ADPM
Hexseal Corp.. 41 Toneck St
wood, N, T,

Circle 219 on Inquiry Card
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HIGH Q SILICON DIODES

[oltage ranges  from 25-100: leakage
current 0.3ua max

Spees. for the V \-series of diodes ex-
tend from 23 to 100 max. working volt
age. Low Jeakage current of 0.5ua max.
is specified at the max. inverse working
voltage  (MWV). Capacitance range is
from 0.3pf to 47pi at —4v with min. Q
of 100, Nominal capacitance tolerances
are F20¢ with =100, =37, and
matched pairs also available. Power dissi-
pation is 03w at 25°C. Crystalonics, Inc..
147 Sherman St., Cambridee 40. Mass.

Circle 220 on Inquiry Card

INTEGRATED CIRCUITS

Line of lincar amplificrs in integrated
cuorcuit form

SOLID  CIRCUIT™

networks,  destgnated

semiconductor
USeries 327 are
TS first linear versions of fully integrat
ed circuits to be in full production as cat
alog items. "Series 327 line consists of the
SN321 @ basic de operational ampliticr
and the SN3220 essentially the same amp
liter  with an emitter-follower  output.
Typical characteristics : apen-loop voltage
£ain—SN321, 62dh, SN322, 62dbh: and
conmmon-mode  rejection — hoth  38db.
Texas Instruments Incorporated, Scmi
conductor Div., 13500 N, Central Ex
pressway, Dallas, Tex.
Circle 221 on Inquiry Card
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MICA-BONDED MICA

U dense, rigid, completely mica wmsulalor
v ohigh temp. uses.

Micaceram retains its propertics in ap-
plivations where temperatures go as high
as 18007 One of its outstanding features
i~ the case of machining this material. It
i~ «ither purchased in a slab and machined
by the customer, or M.D.I. will machine
it. The material is then purchased in its
tal Torm and no firing is necessary aiter
machining. It has a low loss facter and is
non-out  gassing.  Molecular  Diclectries.,
ne. 101 Clifton Blvd,, Clifton, N. |

Circle 222 on I[nquiry Card

1/6TH CRYSTAL CASE RELAY

Desigued to meet or cxeced the critical

pranetiors Vil-R-3757D

Model 901 2PDT 1 oth size Crystal
Case Relay iy ideal tor use in all uses
requiring minimum operating pewer. ex-
treme compactness and  high reliability.
It features a balanced, rotary-type arma
ture to provide max. inumunity to severe
shock. vibration and acceleration forees.
The 0.1 in. grid-spaced terminal contigu
plugging into standard
printed circuit hoards with no special
clips or mountings required.  Union
Sawviteh & Signal Div., Westinghause Air
Diake Co. 1780 Braddock Ave, [itta-
hurgh 18, Pa.

Circle 223 on Inquiry Card
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through fluorine chemistry...new dimensions in electronics:

HOW HF IMPROVES SEMICONDUCTOR RELIABILITY

If you etch or wash semiconduc-
tor components, you know how the
least impurity or variance in HF
affects rate of reaction and elec-
tronic reliability.

Because of this, General
Chemical has worked closely with
semiconductor manufacturers to
develop Baker & Adamson “Elec-
tronic Grade” HF, the purest HF
ever available. It holds impurities
down to the lowest levels ever at-
tained —beyond detection by ordi-
nary wet chemical analysis.

As the nation’s leading pro-

ducer of chemicals for the elec-
tronic industry, we offer similarly
high levels of purity in a broad
product line, including acetone,
methyl alcohol, iso propyl alcohol,
carbon tetrachloride, anhydrous
ether, hydrogen peroxide (309,
and 30¢ stabilized), trichloro-
ethvlene, acetic, nitric, sulfuric
and hvdrochloric acids, manga-
nous nitrate, and potassium and
sodium hydroxides.

We'll be happy to discuss your
chemical needs with you. Just
drop us a card.

BAKER & ADAMSON®
“Electronic Grade”
Chemicals

llied
hemical

World Radio Histo

“Electronic Grade” Hydrofluoric Acid
49.00 -~ 0.25%

Maximum Limit of Impurities

Fluosilicic Acid 0.010%
Residue after ignition. 0.0005%
Chloride 0.0005%,
Phosphate 0.0001%
Sulfate 0.0001%
Sulfite ......... . ... 0.0002%,
Arsenic 0.000005%,
Copper 0.00001%,
Heavy Metals (as Pb) . 0.00005%,
0.00005%

0.00001%

GENERAL CHEMICAL DIVISION

P.O. Box 353, Morristown, N. J.
Please send export inquiries to: Allied Chemical luternational
40 Rector Street, New Yotk 6, N. Y.

Circle 42 on Inquiry Card
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NEW PRODUCTS

TOGGLE SWITCHES

Line of 3-6-35-10 single pole, single
throwe ac toggle switches.

=

IFor use in electronic apparatus, test in-
struments, and communication. The Bul-
letin 7516 and 7517 feature plug-in ter-
minals, for rapid connection by merely
inserting the wire into switch body. Other
standard features inchude : 1 hole insulated
mounting with nylon threaded bushing ;
bussing connection: and semi-dusttight
construction. Rated 3 and 5a at 250v, and
6 and 10a at 123v. Cutler-liammer. 315
N. 12th St., Milwaukee 1, Wisc.

Circle 224 on Inquiry Card

FUNCTION GENERATOR

Sinudtancous output of sine. squarc and
triangle from 0.001CPS to 10K

...Tor the Electronic Industries

POWER TRANSISTORS

Triple-diffused. silicon planar. NPN | 10a
potuer transistor.

Packaged in a 11/16 inch hex double-
ended. gold-plated case, the 10 amyp series
is offered in two voltage and two gain
ranges. BVepo is 100 or 80 min. B\ cko
is 80 or 60 min., gain is 20 - 60 or 40 - 120.
BVgso is 8 min, Ve (sat) is 0.5v max.
and Vge (sat) is 1.2v max. @ le=5A
ior all four types. Minneapolis- Honeywell
Regulator Co.. Semiconductor Products,
2747 Fourth Ave. So. Minncapolis 8,
Minn.

Circle 226 on Inquiry Card

INDICATOR LIGHTS
=l side variety of wunits for a range of
applications.

The dc reference level is adjustable +
and — over a 30v range. The Type 240
Function Generator's main output is 3
to 25v P-P. Impedance is 2009 (cathode
follower). Current is —3 to +15ma max.
Squarewave rise-time is Susec. or faster
with a 999% symmetry. Overshoot and
drop are 1% max. Triangle linearity is
99.5% and symmetry is 99%. Sinewave
total distortion is less than 2%. Power
requirements: 105-125/210-230vac, 50-
400CPS, 125w, Weight is 16 slb. Exact
Electronics, Inc., 455 S. 2nd Ave., Hills-
boro, Ore.

Circle 225 on Inquiry Card
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The “Glo-Lite™ (right) is a simplified
low cost, one-piece, nylon body and lens
for use in instruments, An indicator light
with a rectangular lens for midget flange
base lamps, the “MF” indicator lights
are used in missile and electronic equip-
ment. The “Bi-Pin Cartridge” lamps and
lampholders are replaceable from the
front of panel. The “Deluxe Molded” in-
dicator light is a refined version of the
Drake 101N, giving improved appear-
ance, electrical and mechanical properties.
Drake Mfg. Co., 4626 N. Olcott Ave.,
Chicago 31, TIL

Circle 227 on Inquiry Card

COAXIAL SWITCH

Solid State unit (5350—5950MC) for
high speed antenna switching.

The  MA-8305-2C2N  coaxial  type,
SPDT switch has an inscrtion loss of
less than Idb; isolatian is in excess of
30db throughout the entire ireq. range.
Switching speed is in the order of 30usec.
with a max. drive power of 150mw. For
uses such as antenna switching, signal
modulation, pulse shaping or time tech-
niques, and wherever reliable, high speed
r-i switching requircments exist. Micro-
wave Associates, Inc., Burlington, Mass.

Circle 228 on Inquiry Card

PRINTED CIRCUIT CONNECTOR

Feature  polarizing slets witegrated into
the molding.

Wl wmr e
o s A o b

pe
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Series 000-123 features polarizing slots
accommodating a polarizing key in any
desired  location. Eliminates sacrificing
any contact position for polarization.
Eighteen beryllium copper contacts with
gold plate over silver plate have solder
lug terminations, and accept a 1/16 in.
printed circuit board. Molding material is
glass filled Diallyl Phthalate per Mil-M-
19833, Type GDI-30. Optional mountings
include through hole, threaded insert or
floating bushing type. Cantinental Con-
nector Corp., 34-63 56th St., Woodside
77, N.Y.

Circle 229 on Inquiry Card
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FROM
2” to 6"
SINGLE
OR
DOUBLE

KINNEY ...
EVERYTHING

o)
KINNEY
VACUUM

DIVISION THE NEW YORK

AIR BRAKE COMPANY

3529 WASHINGTON STREET
BOSTON 30, MASS.

ELECTRONIC INDUSTRIES
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KINNEY EVAPORATORS

MEET ALL VACUUM REQUIREMENTS

Kinney Evaporators are designed for laboratory, pilot plant or produc-
tion applications where versatility, dependability, and speed are
required. These evaporators offer rapid evacuation and ultimate pres-
sures as lcw as 5 x 10-7torr when using liquid nitrogen. They are fur-
nished complete with filament power supplies and vacuum gauges.
Utilizing dependable Kinney components, each system is housed in a
compact, functionally designed cabinet finished in hammertone grey
enamel and topped with a durabie formica work surface. All electrical
controls and meters are grouped on a sloping console for optimum
operator control and visibility. 1ts versatility is enhanced by a complete
line of Kinney accessories. Kinney's standard models include 2" to 6",
single and double evaporators; custom-designed systems can be built
to your specifications.

Circle 43 on Inquiry Card 67
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NEW PROUDUCTS

MINI-JOINT COUPLING

Lot cost componcnt climinates need of

precise shaft aliaqwment,

BE @&
A

MADE It U SA

Wy

A constant velocity assembly which per-
mits axial, radial and lateral c¢rrors in
shaft alignment without introducing loads
or acceleration errors, for smooth, high
speed operation. Ends are made of stain-
less steel with 2 cylindrical raceways
diametrically opposite, parallel to the axis
of rotation. Comnecting is a uylon body
with 2 steel halls at cach end, engaging
the raceways. Standard hore sizes are
3/32, Y, 3/16, and 3/16 in. Falcon Ma-
chine & Tool Co., Inc., 150 Ballardvale
St.. N. Wilmington, Mass.

Circle 236 on Inquiry Card

INPUT CONDITIONER

The Model 1C160] for usc with varioble
resestance transducers.

The Model 1C1601 Conditioner accom-
modates conventional strain gage trans-
ducers as well as transducers that undergo
changes in resistance, such as temperature
probes, potentiometers, and semiconduc-
tor strain gages. Constant sensitivity
can be maintained in a 4-wire system
regardless of cable length and resistance
change. The output impedance is at least
2megs: the current will vary less than 2
parts in 10,000, even if a 3502 hridge is
shorted. B & F Instruments, Inc.. 3044 N
Liawrence St Philadelphia, Pa.

Circle 237 on Inquiry Card
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COOLING BLOWER

Transeerse-floce units feature ligh-pres-
sure cocflicients.

The Torrington Crosstlo transverse-
tlow Dlower, 4 i, unit, is one of 3 sizes
ol hand-made models (other 2 sizes have
2 in. and 3.15 in. impeller dia.) now avail-
able for engineering evaluation of the

transverse-flow  principle.  Particularly
useful in electronic cooling hecause of
their relatively high pressure coefficients,
an inherent ability to produce thin bhands
of air flow, and unusual flexibility in
selecting the orientation of air inlet  and
discharge. The Mig. Co,
Torrington. Conn.
Circle 238 on Inquiry Card

THERMAL SWITCHING RELAY

Performs in any position withont contact
chatter or other noise,

Torrington

Nowv being vsed in time delay <vstems
for electronic tube protection and alarm
systems. The KLINON® 359000 Series is
available with SPDT or SPST switching
and has an average inherent response time
of 26 sec. (ON) and 50 sec, (OFF). It
handles 23a, 240v: 120v resistive load.
and costs less than magnetic relays. It is
sensitive to low-power output of transis-
tors, rectifiers, thermistors and other
sensors. Metals & Controls Ine., Div, of
Texas Instruments Incorporated,  Attle
horo, Mass.

Circle 239 on Inquiry Card

ELECTRONIC INDUSTRIES -

SYNCHRONOUS MOTOR
Fype SN23 0s for ac synehronons opera-
tion or de stepping.

This permanent magnet Slo-Syn - Syn-
chironous Motor's ratings and specs. are
input 120v, 530/00cps, 1 ¢, 0.1a max. cur-
rent (at 60 ¢ps); 72rpm output speed at
Olleps  without gears: 25 oz.-in. torque.
Weighs 114 Ths. Starts, stops or reverses
within approx. L5 cycles. Stops in less
than 3° of shaft rotation: no need for me-
chanical or electrical braking. When used
tor phase-switched dc  stepping, motor
takes 200 incremental steps to make 1
revolution. Rotation is bidirectional. The
Superior Electric Co., Bristol, Conn.
Circle 240 on Inquiry Card

DIGITAL CONTROLLER

Counts up or down; accepts simultancous
add or subtract pulses.

This is a differential impulse counter
capable of counting up or down and ac-
cepting simultancous adding or subtract-
ing pulses at a rate up to 15/sec. with
push button reset. It has 2 sets of con-
tacts, otte of which is closed when the
counter passes through 0 and one at a
variable pre-set point. DPre-setting may
be any number within the total 5 digit
capacity of the unit. Front panel dimen-
sions are 334 x 334 x 314 in. deep. Presin
Co. Inc. 226 Cherry St.. Bridgeport 3,
Conn,

Circle 241 on Inquiry Card
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FIRST AS A MATTER, OF RECORD.. .SE:g'rcH@ BRANB INSTRUMENTATION TAPES
A= :

T

R 1 T

...comes through head heat unscathed!

Higher and higher recording speeds mean instrumenta-
tion progress—and problems! Increased speed and tension
on tape generates friction that concentrates heat around
recording heads and can make ordinary tape unreliable.
Signal dropout or distortion can result when this localized,
high-temperature build-up separates recording oxides
from tape backing.

“ScoTtcH” BRAND Heavy Duty Instrumentation Tapes
carry signals coolly through head-heat environments. They
withstand temperatures from —40°F up to +25C°F. They
last at least 15 times longer than
ordinary tapes, Their heavy duty
oxides and binders are formulated
to resist heat extremes, minimize
ruboff. Exclusive Silicone lubrica-
tion eases head wear, tape wear. N .
They offer 1000 times more conduc- e g

ELECTRONIC INDUSTRIES + March 1963

tivity than ordinary tapes to drain off dust-gathering static.

16 different “ScorcH” Heavy Duty Tapes are available
in 3 series. Polyester backings offered are .65, 1 and 1.5
mils. Choice of coating thicknesses ircludes .18 and .43
mils. ““400” series: excellent high and low frequency reso-
lution. 500" series: smooth, sharp resolution for broad
band, other high frequency uses. *“900” series: ultra-
smooth surfaces for predetection recording systems,
critical wide band needs.

TECHNICAL TALK Bulletin No. 3 explains temperature
effects on recording tape, discusses heavy duty oxide and
binder combinations. Free. Just write 3M Magnetic Prod-
ucts Division, Dept. MBR-33, St. Paul 19, Minn.

*SCOTCH'* AND THE PLAID DESIGN ARE REGISTIRED VRAB[I(AF-(‘; OF
MINNESOTA MINING & MANUACTURING CO.. ST.PAUL19. M E
99 PARK AVE.. NEW YORK. CANADA 1o~no~ ONTARIO ¥6

Magnetic Products Division 3cumm!

Circle 44 on Inquiry Card 69
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NEW PRODUCTS

HEAT DISSIPATOR

Series CFQ 180 and 200 procide high
efficiency heat dissipation

These Heat Dissipating Devices for
semiconductors are constructe¢ of alu-
minum alloy. Poth scries are fnished in
black anodize. Other fintshes are also
available. Standard hole patterns per
E. I. A. spectfications. Units are available
from stoci. Cool-Fin Electronics Corp.,
1717 No. Potrero Ave., So. EI Monte,
Calif.

Circle 230 on Inquiry Card

0-SCOPE RECORDING CAMERA

A 35mme system with awtomatic film ad-
cance, and Dinocular viewing.

The Beattie-Coleman Oscillotron KD-
5 features direct viewing of the CRT
while recording, without parallax, by us-
ing a large dichroic mirror. Shutter is
electrically actuated. Pulse is 1/50th sec.
for use with single-frame magazine. The
KD-5 clamps onto bezel of any standard
5 inch o-scope and does not reed ex-
ternal support. The camera is hinged to
permit easy access to lens for focusing
and aperture setting. A 38mm /19 to
f/22 Wollensak Raptar lens is standard.
Beattie-Coleman, Inc.. 1000 N. Olive St.,
Anaheim, Calif.

Circle 231 on Inquiry Cord
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CHART RECORDER

Records multiple inputs directly woithout
cxternal conterters

The V.O.M.—5 Strip Chart Recorder
can record multiple inputs directly, dc
volts, ohms or milliamps, without the use
of external converters. A lightweight (16
Ibs.), compact unit, the flexibility of the
V.0.M.—S5 is illustrated by the fact that
it can operate in 3 positions: flat on lab
table, at a 30° desk tilt, or on wall mount.
Bausch & Lomb Inc., Rochester 2, N. Y.

Circle 232 on Inquiry Card

VOLTAGE COMPARATOR

For precisc measurement of absolute ac
oltage.

The Model VC-1 True RMS Voltage
Comparator is also for accurate adjust-
ment of unknown ac voltage and record-
ing of ac power supply stability. Input
voltage range is 4 to 1000v, input current
is 6 to 7ma. Freq. range is dc and 30cps
to 10rc. Absolute transfer accuracy is

+0.02% of reading with resolution of
comparison of 0.005% of reading. Other
features include recorder provisions and
automatic self standardization. Size is 19
x 12 x 18 in. rack mounted; weight—40
Ihs. North Hills Electronics, Inc.. Glen
Cove, L. I, N. Y.
Circle 233 on Inquiry Card
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HEAT DISSIPATORS
Lot cost units designed for o wide range
of uses.

Model
R.C.A. Nuvistor satislies nced for high

9036 Radiator Holders for
efficiency heat dissipator (36°C/watt).
In applications where nuvistors are
mounted on printed circuit boards, the
use of a heat dissipator is essential for
maximum efficiency and longer life. They
are available from stock. Augat Inc., 33
Perry Ave.,, Attleboro, Mass.
Circle 234 on Inquiry Card

COMPACT MULTI-TESTER

A portable, lightweight multi-test  r-f
potcer and test point monitor,

Designed for all standard communica-
tions, navigation, and interrogation equip-
ment, as well as general purpose testing.
Weighing 43 lbs., the unit has a transis-
torized voltmeter and r-f power meter
which each operate off a 24v nickel-cad-
mium battery, and it is capable of testing
IFF transponders. The set also has a
built-in  calibrated attenuator and a
charging circuit for recharging batteries.
Applications include as an integrated elec-
tronic control for aviation, aero-space, or
laboratory work. Instruments For In-
dustry, Inc.. Hicksville, 1. I, N. Y.

Circle 235 on Inquiry Card
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WHERE THE HIGHEST CIRCUITRY
PERFORMANCE IS VITAL. For appli-
cations requiring reliable performance
under severe environmental exposure, con-
sider Miniature Pyle-Star-Line® Mercury
Series, Connectors. They have not only
met but amply exceeded rigorous MIL-
C-26500 B specifications. Their capabilities
have been ably demonstrated for airborne
electronics; checkout, test,and ground sup-
port equipment.

Design and material features which deter-
mine the performance of these connectors
include: stainless steel shells for great
strength, resistance to wearand corrosion,
and unique contact retention system with
collet fully supporting and positively re-
taining contacts in rigid insulators. Resilient
insulator components provide resistance
to most corrosive fluids and oils, complete
sealing, and resistance to temperatures
up to 392°F,

Available with threaded or bayonet shells,
these connectors are offered in a wide
range of insert configurations. Miniature
connectors are also available hermetically
sealed, and with shell accessories for RFI
shielding.

Send for complete information on the
Miniature Pyle-Star-Line connectors by
requesting the newly up-dated M101 bro-
chure. For consultation on applications,
design ideas, reliability in performance, and
promptness of delivery, The Pyle-National
Company is the organization to contact.

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

ALSO MFG. IN CANADA BY: PYLE-NATIONAL (CANADA) LTD., CLARKSON, DNTARO

Pyle:-National
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At LEEE. . . .

NEW PRODUCTS

...Tor the Electronic Industries

PULSE AMPLITUDE INDICATOR

Measures amplitude at any point in pulse

TRANSDUCERS

Convert electrical physical quantitics to

REPURIFICATION SYSTEM

Continwous system for cooling circuits of

or irreqular wave shape.

high-poweer de outputs.

ultf power tubes.

Uscful in the microwave arca for meas-
uring the gain of pulsed tubes and the
power levels in pulsed r-f systems. Maodel

405 is also uscful in metering pulse droop
in microwave systems or absolnte pulse
levels in digital systems. Instrnment s
turnished with a flat crystal  detector
which monitors the r-i power by means
of its detected ontput. The sampling time
is set by means of a variable sampling
delay circuit. Wiltron Co., 717
Verde Ave, Palo Alto, Calil.
Circle 242 on Inquiry Cord

FM SIGNAL GENERATOR

For highly accurate aligument and meas-
urcmaents.

Loma

Measures handwidth, sensitivity, and
distortion of FM telemetry receivers in
the 225 to 800 ¢ range. AMI Model 303
M, features a carrier freq. tunable from
225 to 800>1c in 2 bands with freq. stabil-
ity of £0.005% and calibration accuracy
of £0.5% receivers. Three A deviation
ranges are: (0-30, 0-100, and 0-300ke, with
*+5% FSD on all ranges from 2235 to
400Mmc, and £10% FSD from 400 to
800Mc. Advanced Measurement Instru-
ments, Inc., 109 Dover St., Somerville 44,
Mass,

Circle 243 on Inquiry Cord

72

The transducers are designed to con-
vert temp. freq. ac walts, power factor,
and ac voltage and current. The temyp.
transducer is basically  a Wheatstone-
bridge circnit with a 10 copper resistance-

temp. detector as a variable resistance
in one of the bridge arms. It is rated
for 120v, 60crs operation, with continuons
20%  overload capacity. .\ watt to de
transducer is for applications requiring
de millivolts. General Electric Co., Instru-
ment Dept., West Lynn, Mass.

Circle 244 on Inquiry Cord

FREQUENCY SYNTHESIZER
The LA-74 Synthesizer features a range
of 2 to 10nc.

It has continnous tnning  across  its
entire ireq. range. Automatic alarm cir-
cuit prohibits generation of non-synchron-
ized dreqs. A special synchronization dis-
abling switch allows fast scan of the en
tirc range for laboratory measurcments.
Spees s freq. range is 2-10.1mce in 3 hands
of 2-34. 3459, and 39-10.1 0 stability
of 1 part in 10"/ day. Input power is 113y,
200w, 50-60cpes, and dimensions are 19 x
I4 x 22 in. lLavoie Laboratories, Inc..
Matawan, Irechold Rd., Morganville,
N. L.

Circle 245 on Inquiry Cord
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Model PL-25 Repurification Loop is a
compact model designed for smaller cool-
ing systems that hold up to 130 gal. of
covlant. The Barnstead I’1.-% loop con-
tinunously repurifies the coolant while the
tube is in operation and prevents build-up
of scale, copper oxide, carbon dioxide,
oxygen, organics and  other impurities
which cause corrosion or impair heat
transfer and needlessly curtail tube service
life. Barnstead Still and  Sterilizer Co.,
Doston 31, Mass.

Circle 246 on Inquiry Cord

RADIATION PRINTER

Antenna patterns munerically recorded in
angular grid form.

It is fully automatic operation when
used  with  Scientific-\tlanta positioner
programmer.  Gives relative power in
decibels onall amplitude  increments.
Model RDP-1 plug-in encoder adapts to
all S-A antenma pattern recorders with
logarithmic pen response, permitting pat-
terns to be recorded simultanconsly with
radiation distribution printing. Requires
only 5% in. of rack space (834 in. ii
front-mounted connector panel is desired).
Scientific-Atlanta, Inc,, P. O. Box 13634,
Atlanta 24, Ga.

Circle 247 on Inquiry Cord
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B TRY IT IN YOUR SHOP!

IDEAL INDUSTRIES, Inc.

5127-C Becker Place, Sycamore, linois

[ Please asrange a trial for me

[ Send data only

EANOW

ANYONE CAN

STRIP WIRE
ALL DAY
WITHOUT

NICKING!

i
|
i
|
|

THERMO-STRIR

WIRE STRIPPER

FOR PLASTIC INSULATION

The Precision Stripper
That Can't Harm Wire

Make precision stripping routine — for missile com-

ponents, aircraft, computers, instruments -— any
equipment where wire damage can’t be tolerated. New
Ideal Thermo-Strip melts through insulation — no

cutting, no tearing — prevents all nicking and break-
ing. Won't disturb strands of even finest wire. Works
on all thermo-plastic insulation, including Teflon.
Infinitely variable heat control prolongs element life,
cuts fumes, lets you pick the exact temperature for
the job. Can operate continuously — with no warm-up
wait. Safe, fast, easy to use — Thermo-Strip is a
precision wire stripper, not a converted soldering gun.

JUST PLUG IT IN . .. K
Comes complete with 50-watt
transformer and your choice of tools:

Pincer — for high-speed pro-
duction stripping. Just grip
wire, and pull off insulation
slug with heating elements.

Single Element — for prob-
ing into miniature or crowded
assemblies. Just put wire end
in electrode V-notch.

Selection of elements.

Sold Through America’s Leading Distributors. IN CANADA: IRVING SMITH, Ltd., Montreal

Name.

Address_

City. -

v e L.
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ALL SILICON

SEMICONDUCTORIZED

POWER SUPPLY

= 2 = \E
TRANSISTORIZED POWER SUPPLY MODEL 2015R () 0-20 vdu%f" B 3/4A

20VDC, 0.1.5A

o @ Q AC ON

DC+

a2
-

VOLTAGE

PE s T A

CONSTANT ~ CONSTANT DC—
VOLTAGE CURRENT

S 1o
AMPERES

POWER DESIGNS INC,

£ . - S
ORI RS SRR 5 b 2

CURRENT

POWER DESIGNS INC.. NEW YORK

rHE MobEL 2015 R - CONSTANTHsgzssnr  §175”

F.0.B. FACTORY

Range — 0-20 VDC, 0-1.5 Amps e AMBITROL® Dual amplifier control sys-
tem permits continuous control of volt-
age or current with automatic electronic

Ripple — 150 pvolts RMS crossover to either mode of operation
e HEATRAN®Electronic power transistor
Regulation — .029, line or load dissipation control
® Remote Voltage Programming
Response Time — 25 pseconds ® Remote Current Programming
- ® Series or Parallel Operation
MO?&AEA,\:%NOSR* Stability — Less than 20 milli- ® Front and rear access output terminals
volts constant voltage opera- ® Regulated voltage output with adjust-

0-40 VDC 0-.5 AMPS

tion; less than 1 milliamps able current limiting
$1 4950 constant current operation ® Regulated current output with adjust-
F.O0.B. FACTORY per 24 hour period able voltage compliance

*Model 4005R utilizes both
Germanium and Silicon devices.

RACK MOUNTED IN 5'/:” PANEL
5N
Pd POWER DESIGNS INC. 1700 Shames Dr.,Westbury, L. T, N.Y.

$16 EDgewood 3-6200 * TWX: 516 333-5698
Visit Booth 1516 at the L.E.E.E. SHOW
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SAVE CIRCUIT BOARD SPAGE!

P-Series - Actuzl Size

(Smaller Case Sizes in Development
and Available Soon)

CASE
26| H. L. w.

X 225 .290 .170
Y .325 .360 .170
Z .375 .600 .195

Catalog Tolerance = * 015"

*The High-Density Packages to Shrink
Today's Printed Circuits!”

LINDE/KEMET PRODUCTS
for Electronics/Aeraspace

LINDE Laser/Maser Crystals ¢ Sap-
phire * Rare Gases/Mixtures * Cryo-
genic Materials + Single-Crystal
Refractory Metals ¢ Semiconductor
Silicon e Silicon Monoxide + KEMET
Barium Getters and Solid Tantalum
Capacitors (Request Technical Data)

ELECTRONIC INDUSTRIES

March

POLARITY MARK MOLDED-IN

IRECESSED
LEAD SLOT

‘KEMET"

P-SERIES

SOLID TANTALUM
CAPACITORS

provide maximum capacitance
per unit of chassis area—plus these
important and exclusive “Kemet”
features:

» Instant Polarity Determination —Two

rounded edges on one face of epoxy case and
molded-in polarity symbol indicate polarity
instantaneously.

Recessed Lead Slots — Bridge permits easy
removal of soldering flux residuals that may
accumulate at solder joints.

Here is capacitor design that really takes the squeeze
out of printed circuit boards!

New “Kemet” P-Series polar solid tantalum ca-
pacitors give you a sintered, dry tantalum anode in
a flat, rectangular epoxy package —especially mold-
ed for closer tolerances and offering excellent di-
electric properties.

The unique “instant polarity determination™ fea-
ture makes the P-Series suitable for automatic
insertion equipment. The solder-coated, high-purity
nickel leads can be welded or soldered.

Performance characteristics are typical to the
requirements of MIL-C-26655A. Capacitance val-
ues range from 1 to 220 microfarads in =20, %10,
and £5 per cent tolerances. Working voltages are
6, 10, 15, 25, 35 and 50; operation is continuous at
85°C. without derating.

For complete information on the space-saving,
time-saving P-Series—or Kemet's popular, tubular
J- and N-Series (up to 75 volts)—write to:

“The Specialist in Solid Tantalum Capacitors”

Kemet Department, Linde Company, Division of
Union Carbide Corporation, 11901 Madison Ave-
nue, Cleveland 1. Ohio. Telephone 216-221-0600.

KEMET DEPARTMENT

LINDE UNION
COMPANY S

**Kemet,’” ‘“Linde,’’ and **Unlon Carbide'’ are registered
trade marks of Union Carblde Corporation.

Circle 48 on Inquiry Card 75




SWITCHES SEALED AGAINST EVERYTHING —Whatever contaminant that
black blob represents in your own application (oil, solvent, moisture, gas,
dust, etc.) we have sealed switches that will operate reliably in the midst of
it. Actually, you can easily select from over 10,000 different Hermetically-
Sealed and Environment-Free models. For instance, our one-hole-mounting
H-eleven series is designed with modules for actuators, terminations, and
housings. You just pick the modules to fit your job; we’ll quickly deliver the
complete switch. Write for our free Hermetic & E-F Switch Catalog #130.

CONTROLS COMPANY E OF AMERICA
CONTROL SWITCH DIVISION

1420 Delmar Drive, Folcroft, Pennsylvania

76 Circle 49 on Inquiry Card Circle 52 on Inquiry Card—>




T0 WIDER RANGES
GREATER ACCURACY

=+ Model 630-NA

VOLT-OHM-MILLIAMMETER
PRICE $795°

EXCLUSIVE PATENTED

24100

Uses Unlimited:

x10Ka100K 12
£54 vt
FIELD ENGINEERS m APPLICATION
ENGINEERS m ELECTRICAL, RADIO,
FACTS MAKE FEATURES: | 7V aw afrustct scriceve
m ELECTRICAL CONTRACTORS =
FACTORY MAINTENANCE MEN =
1 70 RANGES —nearly double those of conventional testers. Un- INDUSTRIAL ELECTRONIC MAIN-
breakable window. Mirror Scale. TENANCE TECHNICIANS ®
HOME OWNERS, HOBBYISTS
2 HIGHEST ACCURACY—1%% DC to 1200 volts, 3% AC to 1200
volts; mirror scale and knife-edge pointer to eliminate parallax. u ?I MODEL 630-NA-RM
EQUENCY COM SATED—Flat from 2 s CcPS oo LIS 2
FR EN PENSATED-—-Flat from 20 CPS to 100,000 8
A ! ' S Model630-NA, tf
varies from ¥% to 1% DB at 500,000 CPS. Temperature compensated. 3&?2?;%33:‘;(:05(1 DC VAofsxFEpeas;

Meter protection against overloads. etched aluminum panel 19" x 5)4”. Stand-
ard test leads come out the front. $109.50.

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

630 630-A 630-PL 630-APL  630-NA  630-NS 630-T 631 310C  666-HH 800 666-R



AFTER TEST

Crimp-sealed Fansteel tantalum capacitors
stay leak-proof* even in outer space

Fansteel Type CL44 and 45 tantalum capacitors are
crimp-sealed by a patented process that produces a vir-
tually hermetic seal, even in the vacuum of outer space
encountered by modern spacecraft.

Built to conform to Characteristic C of specification
MIL.C-3965, these space age capacitors operate from
—55°C to 125°C. Ratings range from 1.7 to 560 micro-
farads, and from 6 to 85 volts, as specified in MIL-C-3965.

Now these high-performance tantalum capacitors are
being produced at Fansteel's expanded facilities. Your
Fansteel field sales engineer can quote price and off-
the-shelf delivery.

*This photo (twice actual size) shows a Fansteel *PP" type tantalum
capacitor before and after being subjected to internal pressures of
600 psi. As shown, the test resulted in a stretching and deformation
of the silver case, but no failure or leakage whatsoever in the seal.

ACTUAL SIZE

Shrinkable, transparent insulation jackets
add only 0.008 inches to capacitor diameter

Now Fansteel straight-sided tantalum capacitors can
be outfitted with clear plastic insulating sleeves that pro-
vide high dielectric strength within a minimum of space.

Trese snug-fitting jackets are shrunk into place. No
cement is required. Data on capacitor cases can be easily
read. Yet the excellent insulating properties of the
polyester material provides permanent and positive pro-
tection, even in highly miniaturized circuits where
components may be mounted side-by-side.

FANSTE

RECTIFIER-CAPACITOR DIVISION
North Chicago, lllinois.

Your Fansteel
Rectifier-Capacitor Sales Offices,
Representatives, and Distributors

339 Auburn St.
AUBURNDALE 66, MASS., DEcatur 2-7880

214 Main St., HACKENSACK, NEW JERSEY
Dlamond 2-2878 (HACKENSACK)
LOngacre 3-6940 (NEW YORK)

606 Edmondson Avenue
BALTIMORE 28, MARYLAND
Phone: 747-6244

11750 Shaker Boulevard

CLEVELAND 20, OHI10, SKyline 2-2900
3304 North Harlem Avenue

CHICAGO 34, ILLINOIS, TUxedo 9-3200

7415 Wayzata Boulevard
MINNEAPOLIS 26, MINNESOTA
Phone: 544.2210

Dale Hjort
P. O. Box 13405
DALLAS 20, TEXAS, FlLeetwood 2-4038

2425 Mission Street

SAN MARINO, CALIF., MUrray 2-2125
175 S. San Antonio Road

LOS ALTOS, CALIFORNIA

Phone: 941.0261

Howe and Howe, P. O. Box 10497
4344 E. Indian School Road
PHOENIX, ARIZONA, Phone: 265-9185

J. C. Rowley and Company
955 Folsom, SALT LAKE CITY, UTAH
DAvis 2-2041

Emory Design & Equipment Co.

P. O. Box 9013, BIRMINGHAM 13, ALABAMA
TR 1.1369

also: P. O. Box 426A, HUNTSVILLE, ALABAMA
Phone: 536-8543

W. Ben Wimberly Co.

532 S. Ft. Harrison Ave.

CLEARWATER, FLORIDA

Phone: 446-7072

also: 500 S. Osceola St.

ORLANDO, FLORIDA

Phone: GA 5-3083

Canada

D. T. Shaw Company
2340 Lucerne Road
MONTREAL 16, QUEBEC
735-1541

also: P. O. Box 33
WESTON, ONTARIO
CHerry 4.5072

Aviation Electric Pacific Ltd.
VANCOUVER A.M.F.
BRITISH COLUMBIA
CRestwood 8-2184

Stocking Distributors

Kann-Ellert Electronics

2050 Rockrose Ave., BALTIMORE, MD.
TUxedo 9-4242

also: 611 DeKalb Pike

KING OF PRUSSIA, PA.

Phone: 265-3505

also: 11222 Triangle Lane

SILVER SPRING, MD.

Phone: 949-5200

Kierulff Electronics, Inc.

2884 Middlefield Road
MOUNTAINVIEW, CALIF. Phone: 968-6292

Westates Electronics Corp.
6344 Arizona Circle

LOS ANGELES 45, CALIF.
Phone: 645-0700

Solid State Electronics Co. of Texas

P. O. Box 20299, DALLAS 20. TEXAS
FLeetwood 2-4038

R & D Supply, Inc.

1492 Highland Ave., NEEDHAM, MASS.
Hillcrest 4-4500

Solid State Electronics, Inc.
1925 Harlem Ave., CHICAGO 35, ILLINOIS
Phone: 889-8033

Radio & Electronic Parts Corp.

3235 Prospect Ave., CLEVELAND 15, OHIO
UTah 1-6060

Eastern Radio Corporation

312 Ciifton Ave., CLIFTON, NEW JERSEY
GRegory 1-6600 (CLIFTON)

CHickering 4-2268 (NEW YORK)

The Lew Bonn Co.

1211 LaSalle Ave., MINNEAPOLIS 3, MINN.
FE 9-6351

Avionics Sales, Inc.

6770 Perimeter Rd. S., SEATTLE 8, WASH.
PArkway 3:7602
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What kind of a component buyer are you?

1t takes all kinds of buyers to make a market. Fansteel
makes components—capacitors, rectifiers, and diodes—
for the buyer who cares. Like you, perhaps.

If you've been using tantalum capacitors for very long,
you may be a bit skeptical of many suppliers’ claims
and counterclaims. The policy at Fansteel is to give you
less to be skeptical about. If we can't document a claim,
we don't make it. We're Skeptics, too. We have to be.

The Nit-Picker is, in many ways,our
best friend. He's a man who examines
things closely—even minutely. Fansteel
components are made to be examined
—and tested, qualified, specified . . .
and used. And so they are.

When brands are alike, it pays to

FANSTEEL

RECTIFIER-CAPACITOR DIVISION

SKEPTIC

NIT-PICKER

SHOPPER

PANIC-BUTTON PUSHER

be a Shopper. That's why it has always been a Fansteel
practice to give you more than a low price on which to base
your choice . . . things like certified reliability tests, appli-
cation engineering, and honest ratings and data.

Buyers push panic buttons when they need capaci-
tors fast—often right away. We can't always make
delivery as fast as that, but we have built a network
of stocking distributors and field warehouses to antici-
pate demand before it occurs. We've
put down many a panic, maybe yours.

Perhaps you don't fit any of these
archetypes. We would be surprised,
though, if we couldn’t meet your com-
ponent needs. After all, that’s our busi-
ness at Fansteel.

North Chicago, lllinois.

ELECTRONIC INDUSTRIES March 1963

Circle 53 an Inquiry Card 79




WHATS NEW

MAGNETIC FIELD ROTATES ULTRASONIC WAVES—NEW DEVICES POSSIBLE?

ACNEW FAMILY OF ULTRASONIC DEVICES, such as cir-
culators and solators, now appears possible hecanse
of recent experiments at Bell Telephone Labs. Scien-
tists rotated the direction of polarization of a trans-
verse ultrasonic wave traveling in a crvstal, by caus-
ing the wave to mmteract with a magnetic field. The
rotation is non-reciprocal. When the wave is re-
Heeted at the end of the crystal. it does not rotate
hack to its original direction of polarization as it
travels back to the inpur.

Scientists . Matthews and R. Conway LeCraw
bonded a quartz disk 1o one end of a cvlinder of
single yutrium iron garnet. They applied a de mag-
netie fiekd parallel 1o the axis of the cvlinder, The
magnetic moments of the iron atoms in the garnet
lined up parallel to the tield.

They then applied a pulsed r-i field to the quartz
disk. generating (piczoclectric effect) an ultrasonic
wave pulse. This S00mc¢ pulse was polarized parallel
to the quartz axis. The pulse. traveling down the
garnet cvlinder. strained the crvstal lattice. The iron
atoms were alternately pulled apart and  squeezed
together. in a direction perpendicular to the mag-
netic field.

Straming the atoms created a second magnetic
ficld. This r-f field varied with the frequency of the
pulse: and was perpendicular 1o the applied mag-
netic field. A\ component of the r-f field interacted
with the Iined-up tron atoms. It changed the diree
tion of their magnetization,

This is the opposite of magnctostriction, where
ferromagnetic materials, such as iron, elongate in the
direction of a dc magnetic field and contract in a
direction perpendicular to the field.

The change in the direction of the magnetic mo-
ments of the iron atoms afiected the direction in
which they moved. as the pulse strained the Y1G lai-
tice. (The motion of the iron atoms was linearly
polarized m a plane perpendicular 1o the wave's di-
rection of travel.) The initial group of iron atoms
moved up and down in this plane. The next group

of atoms moved at an angle to the previous group.

in the perpendicular plane. This rotation was caused
by interaction of the r-i field and the lined-up iron
atoms (analogous to the Faraday rotation of electro-
magnetic waves in ferrites). Each group of atoms

was strained at an angle to the previous atomic

strain. The direction of motion was rotated continue
ously,

When the wave was retlected at the end of the Y 16
evlmder, rotation of the strain polarization continued
m the original direction.  The interaction hetween
stram and lined-up iron atoms was independent of
the direction in which the wave traveled. The amount
of rotation depended upon the distance the wave
traveled and the strength of the de field. The experi-
ment grew out of previous Bell Labs work. This
showed vitrium iron garnet to have the lowest acous-
tic loss of any known material (an ultrasonic pulse
can make many trips between cvlinder ends before
complete attenuation).

A ultrasonic isolator wonld work something like
this. An ultrasonic wave leaves the input of a system
and travels through the isolator. The direction of
wave polarization is rotated 437 \When the wave 1s
retlected back to the isolator it s rotated another 43
A device mthe 1solator absorbs the encergy of waves
polarized at 90°. The retlected wave is prevented
from reaching the input of the system.

In “A”, quartz launches ultrasonic wave pulse (piezoelectric
effect). Pulse traveling down yttrium iron garnet cylinder interacts
with dc magnetic field. Interaction rotates direction of polarization
and wave arrives at end of cylinder rotated 45 degrees. In “B” the
same pulse is reflected back toward quartz disk. Wave again in-
teracts with dc field. Polarization is rotated and wave reaches
quartz disk rotated an additional 45 degrees in the same direction.

YTTRIUM DC MAGNETIC

IRON GARNET "~ FIELD

INITIAL DIRECTION
OF POLARIZATION

QUARTZ DC MAGNETIC
DISK FIELD

YTTRIUM —
IRON GARNET

ROTATED OIRECTION
OF POLARIZATION
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RELIABILITY INCREASED BY R-F DETECTION

Flow 7o €A POTENTIAL CIRCUITRY  FATLYRES
Thousands of num-hours are being spent to answer
this question. Engmeer Frank Hagert at Minne
anolis-klonevwell’s Military Produets Group, \ero-
nautical Dive, Mmncapolis. Minn., has come up with
a test that spots potential failures unseen by conven-
tional tests. Io is called Radio Frequency Fault

Detectiom (Re'1KD ).

NEW LASER “DWARFS" MOON MODEL

VERYONE WANTS HIGIHER LASER oUTIUTs for higher

signai-to-noise razios. Ravtheon Co.'s latest creation
delivers a cohereat hight beam 700% stronger than
that used to kit the moon last vear. The F.TIN-4
Ruby Laser. developed by their Laser Advanced
Development Center at Waltham, Mass.. delivers 330
joules (a joule is one watt-sccond of energvi with
a 17 heam spread.

The T.HN-4 looks the same as the moon maodel,
ontwardly. It has a d-barreled head. The difference
15 inside. Input is 32,500 joules to 3 Tamps, cach
rated at 10,000 joules. Recent tests at Waltham had
the laser delivering various power ourputs, Fhcieney
ringed at about 17,

Fed 73005, it defivered 335 joules. At 14,700 joules
the result was 1400 With 19,200 in. the output was
2050 ar 24300 the owput was 2020 The 32.500
resulted i 330 oun,

SAeam width staved narrow as the ouput increased.
This coutrasts with the glass type taser neads (10
LEM-4 diversion at 100j out was 0.6
200 resuited in a spread of 0.7307; 300 output was
097 and the 330 was |

diversion)

ELECTRONIC INDUSTRIES - March 1963

Radio Frequency Fault Detection testing of an F-104
sub-assembly card. Engineer Frank Hagert taps
card making fault more apparent. O-scope shows
intermittent r-f noise from a faulty diode on card.

RIFIFD is based on the principle that certain types
of circuitry failures consistently generate detectable
r-{ noise. Such failures are usually not found until
svstem-failure—sometimes months aiter installation,
irratic sciiconductors  and  vacunm  tubes. poor
solder-joints, and improper junctions hetween dis-
sintilar metals generate -1 noise eastly detectable
approxitiately 23me with an r-f receiver.

Taking only about 2 nunutes, REFFD can he used
on components, sub-svstems, and entire  svstems.
Minneapolis-Houevwell has statistics showing con-
ventional test (such as N-ray) pass as perfect, the
same elements that RFEFD proves faulty. The method
s so stccessful testing production components for
[I7-104 flight control syvstems. that it will he used on
svstems going o Gemini and Apollo spacecrait.

REFD. while icreasing product reliability. is
relatively simple and inexpensive. It can be done by
one semi-skilled technician. using readily available,
uncomplicated test equipment.

The company plans to show the LHM-4 in action
during the [EEEE Show at the Coliseum. March
2310 28.

The 50-joule moon shot laser used by Raytheon-MIT team last year.
The new LHM-4 looks outwardly the same as this LHM-1, which
is burning a hole in a strip of steel. The sparks are white-hot
molten metal. Liquid-nitrogen cooled ruby is 6% by 358 in.




time related measurements
with
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® 5245L — Makes more measurements with
greater accuracy than any other counter avail-
able today: Measures frequency, time interval,
period, multiple period average, ratio, multiple
ratio, scales by decades. Measures to 50 mc
directly, 100 mc and 512 mc with plug-in con-
verters. Additional plug-in permits time interval
measurements. Time base stability, 3 parts in
10°/day. 8-digit resolution in rectangular, close-
spaced numeric indicator tubes. Remote pro-
grammability of time base and function con-
trols. & 5245L 50 MC Counter, $3,250.00. &
5251A Frequency Converter, to extend counter
frequency to 100 mc, $300.00; & 5253A Frequency
Converter, to extend counter frequency from 100
to 512 mc, $500.00; & 5262A Time Interval Unit,
0.1 usec resoiution, $300.00.

de 5243L — ldentical to & 5245L, but measures
directly to 20 mc, $2,950.00.

4 5233L — This 2 mc counter measures time
interval, frequency, period, multiple period,
ratio, and multiples of ratio. Featuring 6-digit
resolution in an in-line display of rectangular
digital in-line tubes and superior trigger, level
controls. Price, $1,850.00.

k. 5232A, 5532A — These 1.2 mc counters mea-
sure frequency, period, multiple period average
and ratio. Offering 6-digit resolution, they are
identical except for readout. The 5232A pro-
vides display in improved neon columns, while

ELECTRONIC INDUSTRIES -+ March 1963

solid state counters!

From precision high speed measurements to economical production testing,
one of these counters is right for your job. You can measure frequency,
period, multiple period average, ratio, multiple ratio, and time interval.

The advanced line of Hewlett-Packard solid state counters incorporates as
standard such features as display storage (continuous display of the most
recent measurement until the count actually shifts), higher sampling rates (the
time between counts is independent of gate time), —20 to +65° C operating
range, and BCD output for recorders, systems.

Hewlett-Packard modular construction introduces counters that are bench and
rack mount models in a single instrument, front panels are only 32" or

5v4” high. Operation is simple, straightforward, making every human-
engineered instrument in the line easy to use, even by untrained personnel.

Check the brief description of individual models here. Then check your nearest
representative or contact Hewlett-Packard direct for full information and
demonstration of the instrument designed specifically for your job:

the 5532A provides display in long-life numeric
indicator tubes. Operating temperature range,
as with the other & solid state counters, is
—20 to +65° C. & 5232A, $1,300.00; & 5532A,
$1,550.00.

d 5212A, 5512A — Five-digit resolution is pro-
vided by these counters, which have a maxi-
mum counting rate of 300 kc. They measure
frequency, period, multiple period average and
ratio. The two instruments differ only in dis-
play, the 5212A presenting neon columnar read-
out, and the 5512A offering digital in-line tube
readout. & 5212A, $975.00; & 5512A, $1,175.00.

& 5211A, B —These counters use line frequency
as a time base and measure frequency directly
to a maximum counting rate of 300 kc, and they
also measure ratio. They furnish 4-digit resolu-
tion with neon columnar display. The 5211A
offers gate times of 0.1 second, 1 second, and
manual. The 5211B offers an additional gate
time of 10 seconds. Otherwise, the instruments
are identical. & 5211A, $750.00; ¢ 5211B,
$825.00.

& 5275A — This counter measures time interval
10 nsec to 0.1 sec., with 10 nanosecond resolu-
tion. The instrument counts 100 mc by a 100-to-
1 multiplying circuit. Seven-digit display is in
neon columns. Separate 1 mc time base, such
as & 101A required. & 5275A, $3,250.00; &
101A, $500.00.

Data subject to change without notice. Prices f.0.b. factory.

H EW LE TT 1501 Page Mill Road, Palo Alto, California, Area Code 415, DA 6-7000
PAC KAR D Sales and service representatives in all principal areas; Europe,
Hewlett-Packard S.A., 54-54bis Route des Acacias, Geneva; Canada,

COM PANY Hewlett-Packard (Canada) Ltd., 8270 Mayrand Street, Montreal
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40mm Single Silicon Crystals

A NEW SILICON PRODUCTION PROC-
Ess has resulted in single silicon
crystals with 234 times the surface
area previously available through
zone-refining. It 1s said 1o be the
first combination of large diameter
shices (previously possible only with
the Czochralski method) with the
uniform resistivity and high crystal-
lographic perfection of float-zoned
material.

The process. announced by Dow
Corning Corp.. takes high-purity
hyvdrogen. produced i a completely
closed electrolytic cell operating at
about 30 atmospheres pressure. and
combines 1t with  disulled. Tigh-
purity chlorine. The anhydrous hy-
drogen chloride (hydrochloric acid)
15 then applied 1o metallurgical-
grade silicon to produce trichloro-
silane. The trichlorosilane is then
refined and evaluated for purity and
high quality characteristes.

Iigh-purity  hydrogen is again
added for reduction of the trichloro-
silane. required for silicon produc-
tion by the Siemens-Westinghouse
process. The  polvervsial  silicon
produced 15 marketed in 2 forms.

(1. Cut into one piece crucible

The 40 mm diameter slice contrasted with
a slice of material currently in use for micro-
electronic devices. More devices per slice
with equal specs., make for major cost savings.

WHATS NMEW

charge of precise weight for those
who “pull” crystals in Czochralski
growers. (2.) Supplied in rod form
10 semiconductor manufacturers for
further processing nto single crys-
tal by zone refining.

Further zone-refining of the poly-
crvstal silicon, by vacuum zone re-
hining deposited polveryvstalline rods,
produces single-crystal silicon. The
large diameter tloat-zoned crystals
measure H40mm or 15¢ inches in
diameter. largest previous zone-re-
fined crvstals available were only
about 1.0 inches or 26mm. The new
crystals have properties similar to
the previous crvstals. Using phos-
phorous or boron, the crystals are
doped 1o resistivities between 1.0
and 200 ohmi-cm.
in hoth axial and radial directions.

This is uniform

Although  previous work with
zone-refined cryvstals mdicated  de-
creasing eryvstal perfection with -
creasing diameter, the new process
produces an entirely different set of
crystal characteristics than ndicated.
The average dislocation density is

30.000/s5q.  cm—a

number typical of the smaller diam-

approximately
eter ervstals currently in use. No

This 40 mm diameter single crystal silicon
prepared by float-zoning provides about 2'%
times more surface area than previously avail-
able slices with equal specs., on the market.

loss of vital semiconducting proper
ties occurs. Lifetime and vesistivity
were improved.

In large area power devices. such
as power diodes and silicon con-
trolled recuifiers, the new crystals
allow uniform junction and ohmic
contact. .\t present silicon rectitiers
for high power use (megawart
range) are usuallv made up from
a group of silicon diodes with 230z
ratings. These are made from 7g in.
dia. material. With the new I3y in.
material, power diodes with current
ratings up to 1000a. are possible.

Another miajor application 1s in
the manufacture of small  signal
(trausistors
low power diodes). Competition be-

semiconductors and
tween manufacturers is so stiff that
mass production is essential. Manu-
facturing costs must be kept low.
One of these costs is in the diffusion
process. Slice diameter lowers the

cost. (1t has been said that the sav-

Lings in cost by using a 134 inch

slice from a Czochralski crystal was
so great, that 7% in. diameter float-
zoned crystal supplied frec of charge
could not he economically justified ).

The large diameter, with its uni-
form  characteristics.  allows  more
units per shee. This brings the price
of these devices 10 a competitive
level, and includes greater uwmiform-
ity (where devices must meet nar-

row specifications ).




COMPUTER SPEEDS WIRING

PREPARING COMPUTER WikING lists, printing mark-
ers, then marking the wires takes a good deal of time.
This method reduces preparation time: simplifies
printing and marking. Tt combines all of these into
oune smooth operation. Standard data processing
equipment is used.

Litton Industries” A. Kimball Co., and the Guid-
ance and Control Systems Div. have proved its
efficiency. It is used to prepare wiring lists without
going throngh the schematic and wiring-diagram
phases of hringing a complex digital computer from
development to production.

The design engineers nse standard terms to desig-
nate the terminal point for each wire in the systen.
These points are identifiell by the signal function.

This information is punched outo tabulating cards.
A sorter compiles all cards having a conmmon signal.
This “‘string list ™" will reveal any errors in circuit con-
struction or conimputer logic. It can also be used for
system checkout and mamtenance. By re-arranging
the card order, the data processing equipiment can
also compile lists of signal “from™ and "to” data
on each terminal. Iach item on the wiring list 1s
then printed onto individual Kimball tags with the
same data processing equipment. Hand-pressure will
fix these tags to each wire.

“Functional Signal Nomenclature,” as it 1s called.
is a long name for a shortened process. st com-

pilation and computer manufacturing time are saved.

Wires are labeled by signal function. The
labels are attached by hand pressure.

An example is Livton’s A2E DEANE airborne cen-
The 17.008 tab

cards, for the wiring lists, were nude up i 2 man

tral managesnent computer system
months. Former methods needed an estimated 14
man-months,  All low-cost identifving tags. for a

typical assembly, can be printed i 15 minutes,

MADE—For Ultra-High Speed Low Level Logic Circuits

COMBINING MADT AND MESA CHARACTERISTICS—TC-
sults - MADE.
hines a micro-alloy emitter junction (MADT types)

This germaninm transistor com-

with a diffused collector junction (MESA types).
Called MADE (micro-alloy diffused electrode), it
offers designers of ultra-high speed low level logic
circuits an avalanche resistant 150mw transistor with
a BVepo of 4v, and a guaranteed BV, of 8v.

The MADE design uses a diffused collector junc-
tion (electrode) formed by diffusing an N-dopant
into P-type germanium. This forms a P-N junction
within the dice.  Junction area is restricted by an
isolation etch. This results in an isolating moat
around the nickel collector electrode, extending into
the N-type base region.

Chief result of the MADE process is a thick
mechanical basewidth for high power dissipation
capabilities and a narrow electrical basewidth allow-
ing high speed performance.

ELECTRONIC INDUSTRIES -+ March 1963

A product of Philo Corp.s Lansdale iive, the
MADE has a Co, of 3.5pf max., at 10v. Its Ve 15
tightly specified at 130mw at 10ma T, Tma I,.

Designated the 2N2699. it is ruggedized hy use
of an organic coating over collectar and emitter junc-
tions. It also uses a low thermal-d-op potting comn:-
pound to insure heat dissipation.

EMITTER

— SILVER WHISKER

-~ COLLECTuR
JUNCTION

ISOLATION ETCH

NICKEL ELECTROOE
MADE TRANSISTOR
(MICRO-ALLOY DIFFUSED ELECTROCE )

COLLECTOR

More WHAT'S NEW on page 162




BUSS fuse engineers have consistently pio-
neered the development of new fuses to keep pace
with the demands of the Electronic industry. To-

° day, the complete line includes:
For Every Electrlcal Single-element fuses for circuits where quick-
blowing is needed;—or single-element fuses for
normal circuit protection;—or dual-element,
® : ‘“‘slow-blowing” fuses for circuits where harmless
Protectlon Need current surges occur;—or indicating fuses for cir-
cuits where signals must be given when fuses open.
Fuses range in sizes from 1/500 amperes up—
and there’s a companion line of fuse clips, blocks

ther e,s a Safe and and holders.

If you have a special protection problem
The world’s largest fuse research laboratory,
dependa ble BUSS Or plus the experience gained by solving many, many
electrical protection problems is on call to you at
' all times. Our engineers work with yours and can

FUSETRON Fuse. help you save engineering time and trouble.
For more information, write for BUSS bulle-
tin SFB.

]
BUSSMANN MFG DIVISION
McGraw-Edison Co.
St. Louis 7 Mo. o
71 Y = |
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y YES, IT'S NEW... Technical data on an improved
grade of Alnico, of special engineering interest for
its design potentials in the direction of miniaturi-
zation. Data on developments in soft ferrite cores.

I N Marketing developments of importance in the field

of nickel-iron and cobalt-iron laminations.

All these items of news interest will be on tap
M AG N ETI c for you at the Arnold exhibit in the IEEE Show,
Booths 2315-2319 in the Coliseum. Other Arnold

materials exhibited will include Silectron C, E and

M ? O cores; tape wound cores of Deltamax, Square
= Permalloy, Supermendur and other high-permea-

bility alloys; Mo-Permalloy and iron powder cores;

transformer cans, magnetic shields and other prod-
s E E TH E ucts from our Pacific Division plant.
e We'll look forward to your visit. If you’re not
going to the Show, let us send you bulletins on the
ARNOLD products in which you’re interested. The Arnold
Engineering Company, Marengo, Illinois.

EXHIBIT £ ARNOLD

SPECIALISTS in MAGNETIC MATERIALS
A I I H E | E E E BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES
Find them FAST in the YELLOW PAGES

4781

Yes...It's NEW!

See Booths 2315-2319

The Arnold Engineering Co.
e e

You'll see ‘ 5
what's newin Y SR BEUUERE O A

here
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See the wrench?

The wrench is on the black box. It is an ordinary
wrench.

The black box is an crdinary box. Commonplace.
Everybody has one. That’s why we used the
wrench. We took the black box off.

Now you can see our new constant voltage trans-
former. See. It is small (13%" x 57%" x 6"). It is
sturdy (Note construction). it is efficient (+ 1%
line regulation). It is reliable (we never put the
trademark CAPITRON on anything that isn't).

You can’t buy a better constant voltage trans-
former anywhere. It's so good, you’ll prcbably
never have to take it out of the black box. That's
why you won't get a wrench when you order but
you will get:

@ all solid state components (no moving parts)
® input voltage—-95—135 VAC

*Trademark of AMP INCORPORATED

Circle 57 on Inquiry Card

Visit us at the IEEE Shew
(formerly IRE)
Booths #2527-31 and #2837
March 25-28, 1963

©® outpower —1450 VA

® Current limiting to 20 amps under short circuit
condit:ons

® output current—12 amps

@ line regulation— + 1%/load regulation— +2%

@ input frequency—60 CPS

® output voltage—120 VAC

We'll take the wraps off additional information,
test data and other pertinent facts when you send
for full details on tne CAPITRON* Constant Voltage
Transformer. Send tcday!

P AM r» | CAP/TRON—}

' INCORPORATED | D/VIS/ION
1155 PARK STREET, ELIZABETHTOWN, PA. |

AMP products and engineeing assistance are availabie *hrough subsicary companies in: Australia
Canada o England e France o Holland e Maly e Japan e Mexico o West Germany
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ALLEN-BRADLEY TYPE G HOT MOLDED VARIABLE RESISTORS
Shown Actual Size

-~ >
L~

TYPE GWEL
WITH ENCAPSULATION .

TYPE GWP AND LWP
WITH WATERTIGHT PANEL SEAL

¢
C/: !"
& -
.
’ = TYPE GWL AND LWL

e
5

WITH LOCKING BUSHING

TYPE GWX
WITH LINE SWITCH

in national defense—the words
“reliability’’ and ‘““necessity’” are synonymous

B With the Strategic Air Command at ustant readiness,
any break in comnwunications could seriously nnpair its
total defense capability —and possibly also our national
survival. To achieve the unusually high reliability de-
manded in this critical ilitary application, Llectronic
Communications, Inc., uses Allen-Bradley Type G con-
trols in the airborne transmitters they build for the SAC.

In the Type G corntrol, the solid resistance clement,
collector track, terminals, and insulating material are
hot molded into a single, solid structure that—for all
practical consideration—is indestructible. In addition,
nolded contact brushes are used — no sliding metal con-
tacts. This design assures a low initial noise factor, which

Electronic Communications’ AN/ART-42 UHF
1 KW AM/FM Transmitter in service with the
SAC, and internal view showing use of A-B’s
Type G controls.

actually improves with use. There’s virtually infinite
resolution —so control i1s always smooth and completely
devoid of sudden changes in resistance during adjustment.

A-B Tyvpe G potentiometers are rated 0.5 watt at 70°C,
and will operate reliably in amibient temperatures from
—33°C o +120°C. Also, the operational life exceeds
50,000 eyvcles with less than 109 resistance change. They
can be furnished in maximum resistance values from 100
ohms to 5 megohms. For full details on these quality
controls, please write for Technical Bulletin B5201.
Allen-Bradley Co., 222 West Greenfield Avenue, Mil-
waukee 4, Wisconsin. In Canada: Allen-Bradley Canada
Lid., Gali, Ontario.

QUALITY ELECTRONIC COMPONENTS
Visit us at the INTERNATIONAL RADIO ENGINEERING SHOW

Booth 2134-2138, March 25-28, New York Coliseum

17:63.




Allen-Bradley Type J Variable Resistors used
in constant impedance attenuators provide
quiet, smooth control...at low cost!

l» Type JJJ

m Actual Size
AV NMWA—-0

-

il b

L

Bridged H Straig

Reproduction of actual machine plot of
Allen-Bradley 600 ohm Bridged T attenu-
ator, showing the uniform attenuation and
constant characteristic impedance obtain-
able with such Type J variable resistors.

CHARACTERISTIC IMPEDANCE IN OHMS

L
0 30

50
PERCENT EFFECTIVE ROTATION

ht T

ATTENUATION IN DECIBELS

Type JJ
Actual Size

o= AMWA—O oﬂ/vwv\/_oﬂm-o
T 1, %}LW 1

Standard L Bridged T

B In attenuators, which of these characteristics is 1most
important 10 vou—stability, or smooth control, or constant
impedance? Not only will Allen-Bradley Type J variable
resistors give you all of these . . . but als<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>