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SIX reasons

why you’re seeing more and more
G-R 874 coaxial connectors ®

Hermaphroditic Design — Any 874 Connector mates with any other 874 Connector;
eliminates searching for male and female components.

E Extremely Low VSWR — typically less than 1.02 to 4 Gg; less than 1.06 to 7 Ge.
Total VSWR of 874 Connector plus 874 Adaptor is comparable to that of typical
military connector alone.

Low Leakage — 115 db down for locking types at frequencies up to 7 Ge.

Convertible, Without Sacrifice in Performance — Equipment using 874 Con-
nectors can be quickly converted to other coaxial connector systems by means of
low-VSWR 874 Adaptors.

E Locking and Non-Locking Types — for semi-permanent or quick connect-
disconnect setups.

B Rigid, Uniform 50-Ohm Section When Connected — strong friction-grip con-
tact through multiple-spring fingers.

e T The 874 Family
112 GR Type N Adantcf X
Lo s el 17 of Coaxial Connectors
g 10 ] g0o%® \ - (
2 06 o’ / Tvpical Mate-1
< .t 7 Connect
1.04 Less® ------.,..n ..- / R
Rt Lreget r\—«
1.02 .t \
—— <J — Typical 84 PRL 874-B
e o%r;o 20 30 a0 50 60 7.0 Basic Non-Locking Basic Locking
FREQUENCY-G¢ Connector = A Connector
(l;‘olr‘ us)e with rigid (li:olr us)e with rigid
air line air line
S Ea T Rro¥ed = $1.95 52.50
Cable Connector
tn-'l:"RLAR ,
ocking Recesse
3‘7:? |_'/T proved Panel Connector
I(.:ocking Cable $4.00 7
S3E0 " 874-PLAY S s70-pp O
kocking Panel Panel Connector
Sonnector Ngn-Locgina)
A 33.40

874-PRL Recessed Panel
Locking Connector

Type C
Adaptor

G-R 874 Panel Connector to form low- SC
VSWR connection. Panel Connector is com-
pletely hidden. Resulting fitting can be permanent,

or readily changed . . . is electrically excellent, trim in appearance.

Locking Adaptors priced from $5.75 to $10.00 Non-Locking Adaptors also available.

GENERAL RADIO COMPANY | Ganret Radia

WEST CONCORD, MASSACHUSETTS il dioisd

Zurich, Switzerland
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FORMING TUNNEL DIODES in vapor-deposited crystallites.
Silicon crystallites are deposited on a heated silicon substrate
by hydrogen reduction of silicon tetrachloride. Then Melpar
degeneratively dopes the crystallites to m type by phosphorus
pentoxide diffusion, removes the phosphorus oxide film and
creates a p-n junction by thermocompression bonding and alloy-

ing a one-mil aluminum-boron wire. See p 58 COVER

RADAR TRENDS: Superpower and Smarter Signal Processing.
New target resolution and discrimination system illustrates the
trend. It picks up target with uhf pulses, gets analysis data
with L-band, making it two radars in one

NEW ENGLAND Launches Drive for More Space Work. How
to get it is question of the day, as NEREM opens next week.
Companies are worried about the scarcity of large contracts in
area

ANALYZER Detects Vanadium in Oil. Will let refineries operate
more efficiently. It’s an onstream resonance spectrometer

NUCLEAR TEST DETECTORS. Techniques for space, air and
land monitoring and investigation of tests are reported. Are
satellites needed to detect secret tests in space?

SCANNER Automates Premium Plan. Optically coded gift coupons
will be tabulated by computer. Bonus: participating companies
can find out what flavors sell best in what areas

NEXT WEEK AT NEREM: Technical Highlights. Engineers will
describe an experimental laser rangefinder, conically-scanned
antennas for 70 Ge and also horn lenses for the 2-mm band.
Don't miss descriptions of rheotaxial-epitaxial devices with
multiple thin-film transistors or amplifiers and harmonic gen-
erators using cesium plasma. By T. Maguire

VERSATILE DIVERSITY COMBINER Handles Most Missile-
Range Signals. Telemetry combiner for use in dual and
quadruple-diversity installation is a post-detection type unit
using agc control. It handles pulse-code modulation or any other

standard missile-range signal.
By W. Casson and R. C. Robinson, Vitro Electronics

THE Y-GUIDE:A Unique Surface Waveguide. Slow-wave struc-
ture with inverted Y-shaped cross section is placed along
railroad tracks. It received pulsed radar signals from a train
traveling at 150 mph. If an obstacle is near the track-guide
combination, the returned echo begins braking operations.

By Y. Amemiya, Japanese National Railway,
T. Nakahara and N. Kurauchi, Sumitomo Electric
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'CROSSTALK

Who's Minding the Stockroom?

ANY WELL-RUN electronics company keeps its
stockroom inventory in good shape. When
stocks of vital components become sparse, good
management dictates rapid and often automatic
reorders to replenish depleted supplies.

The electronics industry continues to be con-
fronted with a shortage of the most vital com-
ponent of all—engineers. Unfortunately, requi-
sitions and purchase orders cannot solve the
problem—the sources of supply appear to be dry-
ing up because of depletion of raw materials.

The shortage of engineers has been well pub-
licized but we feel that the problem has reached
sufficient proportions to justify additional com-
ment here. Consider the following evidence:

® Since 1957, the number of freshmen enter-
ing accredited engineering curricula has declined
each year.

* The percentage of the total college popula-

tion entering engineering or science courses has

declined at an even faster rate.

¢ There is some evidence that students of
highest intellectual capacity are shifting into
pure science or out of science altogether. In
other words, engineering is losing the interest
of the most creative students.

The eventual results of these trends are self-
evident. In an age when the emphasis is on more
technology, we are training fewer and lower-
quality men. Returning to the stockroom anal-
ogy, when incoming quality control breaks down,
production suffers. In the end, we stand a good
chance of going out of business.

Much of the trouble obviously lies at the high
school level. Somehow we are failing to per-
suade our youth that in engineering lies a satis-
fying and rewarding career. The incentive for
becoming an engineering student is apparently
small. Should we pay engineers more money ?
This obviously isn’t the answer. Engineering
starting salaries are excellent, as are future pros-
pects for advancement of competent people.
Should we build modern educational facilities?
CCNY recently opened a new $9,000,000 engi-
neering laboratory to an incoming class of only
530, almost 300 fewer than 1960. Give more
scholarships? Cooper Union received 363 less
applications for its free scholarships this year
than the year before.

To some educators, the solution lies in revamp-
ing of the “brutal” engineering curriculum.
They point out that liberal arts students, for ex-
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ample, get degrees with from 20 to 30 less credit
hours than engineers. Engineering undergrads
work like dogs, they say, with little opportunity
to participate in activities such as athletics.

Others attribute the shortage to the public’s
erroneous concept of engineers, or their lack of
knowledge of what an engineer does. Each suc-
ceeding achievement of the space program is
greeted in the public press by paeans of praise
and gratitude to America’s “scientists.” But we
know that each satellite and space vehicle
launched is a triumph of engineering skill—a
fact that appears to be singularly ignored by the
public at large. Hence more students are being
attracted to the glamorous “pure science” cur-
ricula, they say.

We believe that both arguments are in large
measure valid. We also believe that industry
must be prepared to take a larger share of re-
sponsibility for bringing our stockroom reserves
up to full strength. Here are some of the things
we believe industry can do to help solve this
problem :

® Divert some of the effort and money ex-
pended on intra-industry personnel recruitment
(sometimes known as pirating) to recruitment
at the high school level.

® Increase institutional advertising budgets
and establish campaigns to allow dissemination
of the correct “image” of engineering as a pro-
fession to the public.

¢ Establish industry committees in conjunc-
tion with the professional societies to work with
educators to establish truly modern, cffective
and above all, stimulating engineering curricula.

® Encourage and make it possible for engi-
neers to teach high school students, and to par-
ticipate in local educational affairs.

Some of this is being done already on a small
scale. But in the face of the challenges of the
space age to the enginecring community, no less than
a massive effort is called for.
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RESISTORS
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power ratings are carried in
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delivery. Place your order now
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District Office or Sales
Representative. Key
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COMMENT

And-Or Algebra

Recently, Bell Labs applicants
were given a little test question in
logic to do in 10 minutes: “Solve
the following code addition, with no
repetition of digits, and give the
digit equivalents of the letters—
given that d = 5. [Subscript 1
or 0 indicates carry-over.]

donald Sonal s
+gerald ~gerahb
robert ° robero

Not as simple as it looks. Note
that e and r in gerald may not be
the same as e and r in robert, be-
cause of a possible carry-over of a
“10-digit” 1. Also, it might be re-
called that any 3-digit arithmetical
number can be represented by the
algebraic term (100x + 10y + 2).

One of our lab men (Howie Saltz-
man) solved it in about 20 minutes,
using logic deduction and a bit of
trial-and-error, which is pretty
darned good. Upon a little thought,
it was decided that this might ac-
tually be a computer shift-register,
slyly masqueraded by a cryptogram
code and quickly solvable with a bit
of Boolean algebra. So who knows
Mr. Boole? So we can go ahead and
invent a “Fufnik” “and-or” algebra
and go right ahead and set up the
simultaneous equations—

d+d=t or 5+4+5 =0+ (10)
(whered = 5, t =0)

l+14+1=7r+ (0or 10)

a+a+ (Qorl) =e—+ (0or 10)
n+r 4+ (0orl) =b+ (0or 10)
o0+e+ (0orl) =0+ (0or 10)
54+g+ (0orl) =r+ (0or 10)

We have two sets of relations in-
volving three r and two e. Note that
the (0 or 1) and (0 or 10) un-
knowns cannot be freely cancelled
out, since one may be actually 0 or
1 or 10.

o+e+ (0orl) =0+ (0or10)

e = (0or 10) — (Oor 1)
e =0, —1, 10 or 9 (4 possibilities)

We already have zero, and take
for granted only positive single in-
tegers are involved, so ¢ = 9.

at+a+(Oorl) =e+ (0or 10)
20 =9+ (0or10) — (Oor 1)
a =4%1 1, 9%1 or _:

For reasons above, a = 4.
We now have

53 o n 4+ 1 5
g % o h L 5
r o b 9 r O

We now know all the carry-overs.
We eliminate the four digits 0,4,5,9.
We know ! = 5, and must be 7
or 8. We know g must be = 3, and
must be 1 or 2. We also know now
that » must be odd, hence » = 7 and
g = 1. We now eliminate the six
digits 0,1,4,5,7,9, and we now have

3 0 n 41 5
L 9 7o b h 5

7 o b 9 70

Going back to the equations,

l+1+1=r+4+ (0orl0),

204+1 =74+ 10 (sincel = 5)

l = 8 (we now eliminate 0, 1, 4, 5, 7, 8, 9)

n+r+ (Qor1) =b-+ (0or 10)

n+74+0 = h 4+ 10 (we know the
CUITY-0VErs)

n=>b+3

n can only be 2, 3 or 6, and must

be = 3 and is 6. Then b = 3, and

0 has to be the remaining digit 2.
Hence we get

5 2 6 4 8 5
L 07 485
7 23 970

Ten minutes! Egad! Ten hours
would be more like it. Call the sec-
retary, tell her to prepare a patent
form and ask her what the heck did
she do with the aspirins!

TED POWELL
Glen Oaks, New York

Lincoln Laboratory

I take the liberty of calling to
your attention that the name of
Lincoln Laboratory uses the word
Laboratory in the singular, and not
in the plural. This is a very small
point, in the enormous amount of
material that I know you have to
cover, but it is a point that might
will be of personal interest to mem-
bers of our staff who read ELEC-
TRONICS.

Several instances of lapses into
the plural occurred in one of your
recent articles, in which the plural
is used twice, while the singular is
correctly used twice. I am perfectly
sure that the pluralization is unin-
tentional, and I hope you will not
mind my bringing it to your atten-
tion.

JOHN A. KESSLER
Massachusetts Institute

of Technology

Lexington, Massachusetts

Sorry. We’ll try to keep it singu-
lar from now on.

electronics



HAVE YOU MADE
RESERVATIONS YET?

A modest proposal

In selecting a microwave signal generator,
we urge you to ignore the ‘“specification
race”. Give or take a split hair, each manu-
facturer’s performance specification is con-
spicuous only by its similarity to the others.
We say this despite the fact that many of
our signal generators have led the pack in
this frantic race for years.

The numbers game is fun to play, partic-
ularly when one is so often ahead, but we
cannot, in good conscience, urge you to
choose a Polarad Generator merely because
it has a few megacycles more range, a wider
choice of prfs, more linear {frequency mod-
ulation, or even an intriguing and exclusive
operational feature or two.

We propose, instead, that you go beyond
the specification and ask: “How is this per-
formance achieved? .. . How long will this
instrument continue to perform within spec-
ification? . . . How much will it cost to
maintain in perfect working order? .
What percentage of the time will it be out
of service for repair and recalibration?”
Isn’t each of these criteria at least as im-
portant as the performance specification?
Of course it is You want and need to buy
the instrument that is very well designed
and very well built . . . not just very well
specified.

We say this: look beyond the specifica-
tion, at the instrument itself. Examine the

panel critically — but then take off the
cover, and look inside. In a Polarad Gener-
ator, you will see:

® The highest quality components, gen-
erously derated. (You may be surprised
at the distinguished labels that flunk
this simple test!)

® The meticulous craftsmanship that is
uniquely essential to precision and sta-
bility in microwave instrumentation
(you'll find no*bailing-wire”’ mechanics
here!).

* Non-contacting-short cavity tuning, for
complete freedom from noise, wear,
and frequency skip or drift.

® Clean, modular layout, rugged con-
struction, and an advanced thermo-
mechanical design, ensuring rock-solid
stability despite hard usage and re-
peated environmental stress. (Polarad
Generators are the “work-horses” of
the industry.)

It is no accident that Polarad is consist-
ently selected to furnish microwave signal
generators for the toughest, most reliability-
conscious programs. We design them and
build them so that the finished instrument
is as impressive as the specification.

Call your Polarad Field Engineer today.
Ask him to show you the quality of our
instruments.

FREQUENCY CALIBRATED
MODEL KMC POWER OUTPUT INTERNAL MODULATION
Uitra-linear FM modulation standard )
PMR 05 - 1.0 0'?°M_Wl(27%gr?1m) sq-wave, 25-10,000 pps}with optional plug-
pulse, 10-10,000 pps{in pulse modulator
PMX 4.45 - 11.0 1 MW (0 dbm)
(2 plug-ins) to —127 dbm All instruments in this group:
pulse modulation: 10-10,000 pps.
MSG-34 d4i.g2ita‘l }rlég 1 MW (0 dbm) *pulse width: 0.2:10 usec.
Uitra Broadband B . to —127 dbm pulse delay: 2-2, usec.
d ) indicator y square-wave modulation: 10-10,000 pps,
MODEL MSG-34 MSG-1R 0.95- 2.40 1 MW (0 dbm) FM deviation: 2.5 MC min.
4.2 — 11.0 KMC, OGS
i *0.3-10 usec. in MSG-1R and 2R.
Accurately cali- MSG-2R 20 - 4560 %om_wlg%bbn';‘) u
brated absolute -
rer- = Uncalibrate sq-wave, 10-10,000 pps
s level. Ad KSS 1.05-11.0 Power OQutput: (external puise, sq-wave FM)
justable from 0 to (Signal Source) {4 plug-ins) 14-400 MW,
=127 dbm from 1 depending on freq.

MW.

details and schedules!
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Polarad’'s new ‘‘Project Mohammed’' is now
bringing the ‘*‘Mountain’ (our new Mobile
Microwave Calibration Laboratory) to ‘“‘Mo-
hammed' (your microwave instruments). Be
sure to take advantage of this opportunity
to have your gear checked — at your door-
step. Save weeks of delay and needliess ex-
pense. Call your Polarad field engineer for

POLARAD

World Leader in
Microwave Instrumentation

43-20E 34th Street
Long Island City 1, New York

CIRCLE 5 ON READER SERVICE CARD

Polarad Electronics Corporation
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3
PROBLEMS

1. Light-weight, frequency-
stable, efficient 10-watt S-Band
oscillator for telemetry. Must
operate at low voltage, be eas-
ily frequency-modulated, small,
simple and reliable; must gen-
erate minimum stray electro-
magnetic interference; and
must meet typical missile en-
vironment specifications.

2. Amplifier of at least 10
watts output over octave band-
width 4.0 to 8.0 Gc, with mini-
mum of 40 db saturated gain.
Must not require separate
power for focussing, nor forced
air or liquid cooling. Size and
weight must be minimum to
meet typical missile environ-
ment specifications.

3. 15-watt oscillator voltage-
tunable over 12% bandwidth
in L-Band. Linear frequency/
anode voltage characteristic
required. Minimize frequency
drift with temperature. Must
be self-contained; only electri-
cal connections; no mechanical
adjustments. Minimum size and
weight to meet typical missile
environment specifications.

3
SOLUTIONS

1
COMPANY

Three examples
of the way Eimac,
by creative engi-
neering, meets
tomorrow’s tube
needs today.

More reasons to keep your eye on Eimac —for advanced microwave tubes, high power klystrons, =

X1005 Supported
Drift Tube Klystron...
developed under
AF33 (616)-8403...

Weight: 2% pounds
Frequency Stability: 0.005%
Efficiency: Above 15%
Power Output: 10 watts CW
Frequency: 2.2 to 2.3 Gc.
Beam Voltage: 1500

Size: 4 x 4 x 41 inches overall
Focussing: Entirely internal,
no magnets or coils
Environmental: Meets typical
missile specifications.

X1021
Traveling Wave Tube

Power Output: 10 watts min.
Frequency Range: 4.0 to 8.0 Gc.
Saturated Gain: 40 db
Focussing: PPM

Cooling: Heat sink

Size: 13 x 1.83 x 1.89 inches
Weight: 3.5 pounds
Environmental: Meets typical
missile specifications

X1086 Voltage
Tunable Magnetron

Power Output: 15 watts min.

Power Qutput Variation: 1.5 db
Freq. & Bandwidth: 129% in L-Band
Frequency/Anode Voltage: Linear
Temperature Compensation:
0.008% of operating frequency/°C.
Electrical Connections: Heater,
anode, injection voltage only
Output; Coaxial

Focussing: Permanent magnet

Size & Weight: 5x 3 x 2 in.; 3.2 Ibs.
Environmental; Meets typical

missile specifications

e

power grid tubes, accessories. Eitel-McCullough, Inc., San Carlos, California. Subsidiaries: Eitel-

McCullough, S.A., Geneva, Switzerland; National Electronics, Geneva, Ill.
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ELECTRONICS NEWSLETTER

Heterojunction Diode Switches in Picoseconds

WASHINGTON—A diode that may permit switching in picosec-
onds (10?2 second) was reported last week at the IRE Electron
Devices meeting by F. F. Fang and W. E. Howard, of IBM. The
diode, operated experimentally at IBM’s Thomas J. Watson Re-

search Center, has a calculated re-
covery or storage time of about 1
psec.

The device is made by vapor-
growing n-type germanium on n-
type gallium arsenide. Since n-type
material is on both sides of the
junction, practically all conduction
is by majority carriers, eliminating
the time required for removal of
stored minority carriers after
switching.

Switching time is independent of
current switched, so the diode may
provide for high-speed switching
of currents as large as 40 to 50
ma. Fang and Howard reported
that in measurements at less than
1 nsec they could detect no storage
time, indicating speed is limited
only by circuit impedance and rise
time of the triggering pulse. The
diode begins to conduct at a bias
of 0.8 v; reverse breakdown voltage
is about 3 v.

Another possible application is as
a microwave detector. The diode
would put out a larger average
signal than other diode detectors at
frequencies of 100 Gc and higher.
Gallium arsenide purity and crystal
orientation are major factors in
performance of the diode. After the
junctions are formed, they are
etched to a size that results in a
capacitance of about 1 pf.

Japanese Firm Plans
Single-Gun Color Tv

TOKYO—Masaru Ibuka, president of
Sony Corp., told ELECTRONICS last
week that his company will have
a color-tv set, using the one-gun
Chromatron tube, on the market by
the end of next year. Production at
first probably will not exceed sev-
eral hundred a month and the first
sets will be sold only in Japan, he
said. Japan uses the same NTSC
color tv signal as the U.S.

Ibuka said the tube size will prob-

November 2, 1962

ably be determined before the end
of this year. The experimental
tubes are being fabricated with 8-
inch and 23-inch bulbs bought from
Paramount Pictures Corp. Ibuka
said they are too costly for com-
mercial use. New molds are to be
made in Japan. The sets will prob-
ably be normal size and use vacuum
tubes. Pending a size decision, price
of sets has not been determined.

500-C Thermistors Made of
Silicon Carbide Crystal

NIAGARA FALLS, N. Y.—Carborun-
dum Co. is tooling up for mass pro-
duction of its newly developed,
miniature, single-crystal, silicon-
carbide thermistors. The thermis-
tors are useful at temperatures to
above 500 C.

Company officials declined to an-
nounce parameters until after eval-
uating mass production runs, but
they consider the pilot-plant units

exceptionally sensitive. In a press
demonstration last week, one unit
sensed changes in color filters on
a nearby lamp. Among anticipated
applications are sensors in radioiso-
tope power supplies.

Carborundum expects to develop
other high-temperature semicon-
ductor devices within the next 12
to 18 months. It said its research
on silicon carbide and other re-
fractory materials has been “very
encouraging.”

Also introduced was a series of
positive-temperature-coefficient ce-
ramic thermistors. One can act like
a switch, its resistance remaining
constant until about 90 C, then
rising sharply.

Sergeant Missile Passes
Test, Germany Buys It

WHITE SANDS, N, M.—In its first
tactical firing last week, the Army’s
Sergeant missile made a successful
“kill” on a target more than 75
nautical miles up the White Sands
Missile Range.

Early next year, U.S. forces over-
seas will get operationally ready
Sergeant missiles. The Federal Re-
public of Germany has bought the
missile system to deploy in Ger-
many by early 1963 for NATO de-
fense.

Sergeant is a surface-to-surface,
solid-fuel, ballistic missile. It is

Semiconductor Laser Has Coherent Output

IBM SCIENTISTS have succeeded in operating a new laser, using a
semiconductor diode, that is powered directly by an electrical
current rather than by an external light source. IBM said the
discovery makes available for the first time a laser that can easily

be modulated at high frequencies.

The injection laser produces an extremely monochromatic, in-
tense and narrow beam of coherent light. Incoherent light from
diodes had previously been observed. However, IBM said its
device is the first known to exhibit laser action.

In the new injection laser, which consists simply of a specially-
prepared gallium arsenide diode, energy is supplied directly by
injection of electrons into the diode, rather than from a light

source.

The output light can be modulated before it leaves the

crystal simply by modulating the incoming current.
In addition to allowing modulation at high frequencies, the
direct injection of current is more convenient and efficient than

the use of external light sources, IBM said.

It eliminates the

need for flash tube apparatus, and it does not need the large power
supplies previously required for laser operation




inertially guided and can carry a
nuclear, chemical or biological war-
head. U.S. investment in the sys-
tem is about $i billion, not all of
which has been spent. Prime con-
tractor is Sperry Utah Co.

Proposal for Tv Stereo
Sound Placed before FCC

GENERAL ELECTRIC last week an-
nounced that it has asked FCC to
take steps to adopt standards for
compatible stereophonic  sound
transmission for television. The
company also proposed a tv stereo
sound system developed by Robert
B. Dome, of the company’s tv re-
ceiver department. Dome presented
a paper on the system at an IRE
conference last spring (p 28, July
6). GE said that the system has
been field-tested by the company.

Swedish Subway Plans
To Automate Trains

STOCKHOLM—The Swedish Asea Co.
and the Stockhold Transit Co. have
developed an autopilot for subway
trains. When put in operation on
the Stockholm subway net, it is
expected to replace some 160 driv-
ers and save some $750,000 a year
in labor and power costs.

The system receives digital infor-
mation on speed, track length, speed
limits, and so on from an engine
tachometer and from induction an-
tennas along the track. The infor-
mation is stored and processed to
provide operating signals for en-
gines and brakes. The trains can
be programmed to run at econom-
ical speeds at nonrush hours.

British and French
Buy 51 More 301’s

R.C.A. REPORTS that Compagnie des
Machines Bull, of France, and In-
ternational Computers and Tabula-
tors, Ltd., of England, have raised
their original orders of RCA 301
computers by 51, making the total
order to the two companies now 151
machines.

Bull has also ordered some $5
million in components and periph-

eral equipment. Bull plans to start
manufacturing the 301, which it
calls the Gamma 30, in 1963, in a
new plant near Angers, France.

In a separate announcement last
week, Bull introduced a new, low-
cost punched-card computer, the
Gamma 10. Its central processing
unit works with a stored program
and has a magnetic core memory.

Predicts Translation Will
Be Automated in Few Years

CHICAGO — Useful automated—
though not fully automatic—lan-
guage translators can be expected
in the next few years, predicted
Warren Plath, of Harvard, at the
Computer Applications Symposium.

Limited-ambiguity retrieval and
programming systems can discover
and report locations and types of
ambiguity in machine translations,
leaving final interpretations to hu-
man operators, he explained. He
described a technique called predic-
tive syntactic analysis that could
deliver parallel outputs for all pos-
sible interpretations of inputs.
Aimed at better translations than
word-to-word and phrase-to-phrase
techniques provide, it takes into
account sentence structures.

As yet, precise analyses are ob-
tained for only one in four or five
Russian sentences. It entirely
misses correct analysis in about one
sentence in ten.

Another Japanese
Micro-Tv on Sale

TOKYO—Mitsubishi Electric placed
its 6-inch tv set on the domestic
market late last month. It can be
operated with a rechargeable bat-
tery, car battery or detachable a-c
power supply. The company expects
to sell most of the sets overseas, but
says it is still studying the proper
time and price. Domestic price is
$156, not including battery and
other accessories. This is about $25
less than Sony’s 5-inch set. A Sony
spokesman said his company was
not worried because it understands
Mitsubishi’s production is limited
at present by the availability of
transistors, especially high -fre-
quency mesa and power types.

In Brief . ..

EIA REPORTS that August factory
sales of transistors was 20.4 mil-
lion, 5 million higher than the
year’s low in July. Seven-month
sales were 158.8 million worth
$193.8 million, compared to 117.1
million and $199.8 million in the
1961 period.

BASICPAC, a portable Fieldata com-
puter developed by Philco, has
passed operational acceptance
tests, Army reports.

DATA ACQUISITION and communica-
tions subsystem for Project Fire
reentry study (p 8, April 6) will
be built by RCA for $1.3 million.
Data will be stored during re-
entry blackout and transmitted
later.

WINSTON RESEARCH, communica-
tions R&D company, is to be ac-
quired by Fairchild Camera and
Instrument. Uniform Tubes, Inc.,
has acquired Franklin Technical
Corp., microwave delay firm.

HUMPHREYS & GLASGoOW, of Eng-
land, have an $8 million contract
to supply the Czech government
with a computer-controlled gas-
separation plant. West Germany
competed for the contract.

SANYO ELECTRIC, of Japan, reports
it will supply RCA-Whirlpool
with thermoelectric refrigera-
tors, starting with 250 in No-
vember.

WEST POINT cadets will receive in-
struction in digital computers.
Equipment will be rented from
GE.

UNIVERSITY of Alabama Research
Institute will get a Univac 1107.
The institute anticipates con-
tracts from NASA and Army at
Redstone Arsenal, plus educa-
tional and medical work.

STANFORD UNIVERSITY has given
Ling Electronics a $400,000 or-
der for 10 65-Mw pulse modula-
tors for testing Kklystrons and
other high-power devices.

AUTONETICS will build another 163
terrain avoidance radars for
B-52’s, under $3.5-million follow-
on contract from AC Spark Plug.

electronics



CAN WE MAKE THE RIGHT CONTACT EVERY TIME?
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O VERNIER
& ZERO

O VERNIER
] ZERO

and forget it

New hp 431B Power Meter measures 10 pw
to 10 mw with one zero-set good for hours

Continual zero-setting and constant attention are
eliminated with the new & 431B Power Meter, which
automatically and directly reads microwave power,
10 mc to 40 gc, with appropriate thermistor mounts.

Just a single zero setting, good for hours, keeps the
431B accurate even on the 10 uw range. Direct-read-
ing accuracy of =3% is provided on all ranges, even
greater accuracy using simple external calibration
procedures.

The extremely,high stability of the & 431B Power
Meter makes possible an additional 10 db sensitivity

over previously available instruments of its kind.

The solid state 431B employs two self-balancing
bridges with associated measuring thermistors. One
bridge and thermistor sense and measure rf power.
The other bridge and thermistor correct the meter
reading for ambient temperature changes.

The 431B provides a grounded recorder output, so
that overnight records of power vs time are practical.
An optional rechargeable battery pack gives up to 24
hours of continuous operation and is available to
make the 431B completely portable.

Compact, lightweight temperature com-
WModel Frequency Price pensated thermistor mounts (listed at left)
B 478A N 10 mc -10 gc $145.00 are required for operating the & 431B
 S4s6A  26-3.95 gc 19500 | Power Meter. The & 4784 is designed
k 5486 A B 3E -5.85 gc 180.00 for 50-ohm coaxial systems which op.erate
— T — — from 10 mc to 10 gc. The & 486A series
- ,J486'5 I 53 '_8:2 ge - 170.00 _ is designed for waveguide systems,
_ HageA | 7.05 - 10.0 gc 165.00 2.6 to 40 gc. No tuning is required on any
X486A 82-124gc 145.00 of the mounts. Each contains a matched
B MA486A m -15.0 gc _19?)6_ ] pair of thermistors in identical thermal
i _P4_86A N 124- 180gc 4125-09 B environr:ents. Close tracking is achieved,
| Kag6A 180-265gc 30000 even under thermal shock, so that you
— can make power measurements remark-
| R486A 26.5-40.0gc B 375.00 ably free from drift

10 CIRCLE 10 ON READER SERVICE CARD
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Specifications, & 4318 power Meter

Power Range:

External Bolometer:
Accuracy:

Zero Carry-over:
Recorder/Voitmeter Output:

Calibration Input:

one side grounded

Dimensions: 6%2" high, 734" wide, 122" deep, 8 Ibs.
Price: $425.00
Options:

10 uw to 10 mw full scale, 7 ranges; also calibrated —30 to +10 dbm
Thermistor mounts required (& 478A and 486A)

+39, of full scale, +20° to 35° C; =59%, 0° C to +52° C
Less than 29 of full scale when zeroed on most sensitive range
Rear panel phone jack, 1 ma maximum into 1,000 ohms;

Binding posts on rear panel for calibration of bridge with precise dc standards

Rechargeable battery installed, add $100.00. Rear input connector wired in

parallel with front panel input connector, add $15.00. Rack mounting kit,

$25.00

New % 8402A Power Meter Calibrator

- s

-_ -
$ e
i

Verify full-scale calibration and -
check meter tracking of your,
431B (or 431A) Power Meter eas-
ily and quickly. The 8402A sup-
plies an accurate dc current to
the thermistor with £0.1% of
the thermistor's nominal oper-
ating resistance or typically
+0.5% dc substituted power.
Using the 8402A with the 431B
and a precision dc voltmeter,

accurate measurements of rf power by the dc substitution
method are possible. & 8402A Power Meter Calibrator, $475.,00.

Data subject to change without notice. Prices f.0.b. factory.

HEWLETT
PACKARD
COMPANY
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New & HO01-8401

L ]
many applications. For exampl

Leveler Amplifier

The H01-8401 Leveler Amplifier,
together with an & 431B Power
Meter, provides level micro-
wave power from any sweeper,
TWT amplifier or power source
that can be AM modulated. Out-
put variations from BWQ's and
TWT's are greatly reduced and
fine - grain discrepancies are
eliminated. This precludes the
need for ratio measurements in
e, the H01-8401 and 431B when

controlling the new & 8714A Modulator, provides level power
from an % 614A Signal Generator (klystron power sources)
from 800 to 2,100 mc. In addition, the H01-8401 permits ¢on-
tinuous monitoring of power and instant adjustment of output
in 5 db steps. & H01-8401 Leveler Amplifier, $200.00.

1501 Page Mill Road, Palo Alto, California, Area Code 415, DA 6-7000
Sales and service representatives in all principal areas; Europe,
Hewlett-Packard S.A., 54-54bis Route des Acacias, Geneva; Canada,
Hewlett-Packard (Canada) Ltd., 8270 Mayrand Street, Montreal

CIRCLE 1
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WHAT EFFECT
WILL CUBAN
CRISIS HAVE
ON ECONOMY?

PENTAGON IS
EXPECTED TO
RELAX ITS
BUYING RULES

CUBA SHOWS
INTELLIGENCE
ADVANCES

12

WASHINGTON OUTLOOK

IF THE SOVIET-U. S. SHOWDOWN OVER CUBA continues to take a
middle course, Washington’s economic experts believe the new cold war
atmosphere will have a moderately strengthening impact on the econ-
omy. The effect, presuming a continued spirt of accommodation between
the two powers, will be largely psychological. The Cuba blockade and
its attendant military atmsophere was just the sort of situation for
which on-hand Pentagon stocks were built. Military chiefs had no plans
to raise the level of orders.

With Khrushchev’s abrupt backdown in Cuba, the short-range out-
look is for continued U. S. military vigilance. This stems from two con-
siderations. First, U.S. policy makers aren’t discounting the possibility
of a hardened Soviet attitude at other crisis points with shorter supply
lines to Russia. Second is the distant hope that some progress in arms
control may evolve from the frank exchanges between Khrushchev and
President Kennedy. Any such progress would depend on Khrushchev’s
continued recognition that the U. S. has the will to use its military might
to protect its interests and a corresponding recognition that Russian
armaments, as instruments of blackmail, have diminished value.

Consumer and industrial buying is likely to spurt ahead, but not
enough to activate price or wage-control plans. However, all bets are off
if talking ends and the situation heats up.

MILITARY BUYING that might have been delayed or questioned is now
more likely to be approved. Even if procurement volume is not
expanded, a Pentagon official privately concedes that the crisis atmos-
phere brings an imperceptible but real “unloosening” of procurement
practices. Contracting officials, under the gun, could conceivalfly be less
hard-nosed about such things as debatable cost allowances.

The expected rise in procurement from $48 to $50 billion in the next
fiscal year will probably be exceeded. Spending for space, too, will get
a jolt from the new atmosphere. NASA is working on boosters to match
the Soviets’ and also backs satellite surveillance of Russia, the substitute
for the U-2 airplane.

If the diplomats continue to hold center stage, the diplomatic contest
will be in sharper terms. Tensions—and maximum military readiness—
will remain at their new peak for some time to come, until it becomes
clear whether Russia wants to move from Cuba to a broader settlement
of cold war issues, or wants to recoup prestige lost in Cuba with tougher
attitudes elsewhere.

THE CUBAN REVELATIONS illustrate the military’s growing depend-
ence on photo-intelligence. In the week after Kennedy received the first
photographic evidence of the missile bases, 97 percent of the island was
photographed by U-2’s and other planes flying as far as 18 miles from
the Cuban coast, using sophisticated oblique photography techniques.
These techniques join the U-2 photo flights and the Samos-Midas family
of prying satellites in the modern intelligence book. Samos is photo-
equipped and Midas has infrared sensors.

electronics
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Jackets of TEF6LN‘ FEP on coaxial cables
save space, weight...increase reliability

The multiple advantages of switching to coaxial-cable
jacketing of a TErLoN FEP resin are clearly demonstrated
in Republic Aviation Corporation’s new F-105 Thunder-
chief fighter bomber. When the coax jackets in Communi-
cations, Interrogation, and Navigation electronic systems
were switched from glass braid to FEP. ..
e weight savings of approximately 20 Ibs. per plane
were realized;
o over-all cable diameter was significantly reduced;
e system reliability was increased because of better
abrasion resistance;
e snagging and fraying during installation were vir-
tually eliminated.
And last, but far from least—in the quantities used by

@UPIND

REG. |, 5. PAT. OFF

TEFLON

FLUOROCARBON RESINS

Republic, the cost of coax jacketed with FEP resin was
lower than that of the glass-braid construction.

Du Pont TeEFLON FEP resin offers outstanding electrical
properties over a wide range of temperatures and fre-
quencies, Like the familiar TFE resins, FEP resin is inert
to virtually all chemicals and solvents, and has excellent
mechanical properties. Because FEP resin is melt-proc-
essible, it can be extruded in long, continuous lengths of
jacketing and wire insulation.

Find out more about jacketing of FEP resin and the
design advantages it offers you. Write to: E. I. du Pont
de Nemours & Co. (Inc.), Dept. E-112, Room 2526 Ne-
mours Bldg., Wilmington 98, Delaware. In Canada:
DuPont of Canada Limited, P.O. Box 660, Montreal, Que.

TerFLON is Du Pont’s registered trademark for its
Samily of fluorocarbon resins, fibers and film,
including TFE (tetrafluoroethylene) resins and FEP
(fluorinated ethylene propylenc) resins.

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY

November 2, 1962
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BENDIX CONNECTORS: Pygmy types PT and SP;
Pygmy crimp types PTCE and PTSE; MS; QWLD:
SR rack and panel.

STC- NPN Silicon Power Transistors with isolated
collector; PNP Siticon Power Transistors with
complementary NPN types.

MICRODOT CONNECTORS and CABLE: Multipin
Connectors with power and coaxial contacts;
Microminiature coaxial connectors in 50, 70 and
90 ohm types; a complete line of coaxial, twinax,
and triaxial cables (RG approved to MIL C-17C).

SPERRY: PNP Siticon atloy junction transistors,
and NPN Silicon planar transistors.

U.S. SEMCOR: Zener diodes, rectifier diodes, and
tantalum capacitors.

Avnet markets highly specialized tines, in depth.
Therefore your requirements on either standard
or hard-to-get items can be met on time.

AVNET

ELECTRONIC
COMPONENTS

CIRCLE 14 ON READER SERVICE CARD
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Customer service at Avnet, just like components,
is available for instant use. Avnet gives you the
quickest, most modern marketing service on elec-
tronic components.

SPEED OF DELIVERY: Assembled items to meet
your requirements, off the shelf items within
hours, to any point in the U.S.

INFORMATION DATA: Avnet matches its inventory
and assembly facilities with experienced, knowl-
edgeable Sales Engineers.

PERSONALIZED ASSISTANCE: Avnet's 48 field
men are ready to assist you on immediate notice.
The “"service switch” turns ON when you phone
Avnet.

AVNET

AVNET ELECTRONICS CORP.
THE AVNET SYSTEM
Men / Methods [ Materials / Management
LOS ANGELES, CAL., 213 UP 0-6141; SUNNYVALE, CAL.,
408 RE 6-0300; SEATTLE, WASH., 206 GL 4-4311; PHOENIX,
ARIZ., 602-273-1261; SALT LAKE CITY, UTAH, 801-487-7566;
CHICAGO, ILL., 312 GL 5-8160; WESTBURY, L. I, N. Y.,
516 ED 3-5800; BURLINGTON, MASS., 617 BR 2-3060.

electronics



T b
~ --}w&flj"*-‘“": '
. d/ ..

Simplex Electronic Cables. ..

Float at Sea
Eliminate Hosing Problems
Link Rockets to Ground Control

Many inner space projects require cable that
will not sink to the ocean floor. To meet such
requirements, Simplex has designed and
produced special cables with built-in flotation.
If desired, cables can be designed with

plastic tubes to be used as gas, pneumatic

or hydraulic lines.

For the growing number

: of installations where
hosing of water through a cable could cause serious trouble,
Simplex offers a “‘non-hosing” cable construction. Cables
with this construction contain a special filler compound
which eliminates wicking action even if the cable jacket
is damaged.

L =" Umbilical cables manu-

" factured by Simplex are
used to connect rockets to their sites before firing. Essential
characteristics of these cables include flexibility, exceptional
reliability, resistance to mechanical damage and chemical
attack by exotic fuels.

There’s a Simplex electronic cable to meet
virtually every existing application involving

the transmission of power, control and
communications. And Simplex has unique
capabilities for solving any problems you may
encounter in these areas. For further information,
write Department 365, Simplex Wire & Cable Co.,
Cambridge, Mass.

/%’ a \\\\i\\

'cl

Simplex

WIRE & CABLE CO.

EXECUTIVE OFFICES: Cambridge, Mass,

Plants at Cambridge, Mass., Portsmouth, N.H.,
Westbury, L.l., Monrovia, Calif,
CIRCLE 15 ON READER SERVICE CARD




A MESSAGE TO AMERICAN

INDUSTRY - ONE OF A SERIES

Here’s A Way Colleges
Can Tap A Major Source
Of Business Help

The purpose of this editorial is two-fold:

1. To give recognition Lo the remarkable job
the business community has been and is doing
in providing financial help to our colleges and
universities, and

2. To suggest a way by which more help,
which is badly needed, might be stimulated.

The Council for Financial Aid to Edu-
cation estimates that U. S. business firms
are currently providing financial support
for our colleges and universities at a rate
of about $200,000,000 a year. This is an
all-time high by a substantial margin. It is
being attained in the face of a severe and per-
sistent “profits squeeze” which was the subject
of a recent editorial in this series. And it repre-
sents the highest point in a steadily increasing
volume of business aid to education which has
been sustained in spite of marked ups and
downs in business along the way.

One Worry Laid At Rest

This record should go a long way toward lay-
ing at rest what has been a widespread worry
about reliance upon business firms for any
large measure of support for higher education.
The worry has been that perforce this support
would be a fair weather operation, expanding
with business expansion and rising profits and

shrinking in recessions, to leave the colleges
and universities riding on an untenable finan-
cial teeter-totter.

The record makes it clear that business firms,
often aided in the process by the creation of
foundations to handle them, give a high priori-
ty to their commitments to help higher educa-
tion financially. They tend strongly to stick to
these commitments even when the going gets
rough financially for them, and thus contribute a
basic element of stability to these commilments.

Too Much Concentration Of
Givers And Giving

In two key dimensions, however, the total
program of financial aid for higher education
leaves much to be desired and accomplished.
In the dimension of donors the aid is coming
from far too few business firms. And in the
dimension of recipient colleges and universities,
it is concentrated in far too few institutions.
For example, about a fourth of the total vol-
ume of business aid for higher education is
being currently supplied by 64 companies. And
of the total aid provided by business in 1960-
61 about one-half went to 20 universities, out
of a total of 1,900 colleges and universities.
The degree of concentration of business sup-
port is much the same currently.




If the goal of $500 million a year in a
well-balanced program of business finan-
cial aid for higher eduncation by 1970 is
to be attained, two things must obviously
be done. A great many more companies
must develop programs of financial aid,
and the aid must be much more widely
spread through our colleges and universi-
ties than it now is.

Previous editorials in this series have dealt
with a variety of methods by which business
firms can effectively provide financial aid.*
This editorial suggests a method where
the initiative lies with the colleges and
nniversities, but by which they have a
good chance of doing much to increase
the flow of financial help from business
and the dispersion of it, both in terms of
donors and recipients.

Business Executives As A Source
Of Board Strength

The method, thus far neglected by
many colleges and universities, is simply
that of adding to their governing boards
notably successful business executives.
There are literally legions of such executives
with a demonstrated interest in advancing high-
er education in the United States who are not
now involved in the process. Strangely enough,
there is no national directory of college and
university trustees and regents. (Providing one
and keeping it up to date would be a very use-
ful job for some educational foundation.) But
officers of the Council for Financial Aid to
Education, who are broadly familiar with the
subject matter involved, find that the strongest
colleges and universities financially as well as
academically have strong representation of suc-
cessful business executives on their governing
boards while many of the institutions which
are weaker in both dimensions commonly don’t.

There is good reason to helieve that this

*This series of 14 editorials includes those dealing with specific
plans such as those of Gift Matching and Supplemental Tuition
Grants as well as a broad array of facts and figures about the
financial problems of our colleges and universities. We will be
glad to provide complimentary copies of any of the editorials in
this series, if available, to business firms and college and univer-
sity officers on request.

state of affairs is no accident and that many of
our colleges and universities could strengthen
their position both financially and academically
by adding to their governing boards the talents
of successful business executives available to
them. These talents are by no means restricted
to money raising. They have great potentialitics
of constructive accomplishment in coping with
the problems of effective internal management
by which almost all of our colleges and uni-
versities are plagued. And the uniform record
of business respect for academic freedom, which
has been part and parcel of the great expan-
sion of business aid for higher education in
recent years, provides assurance that Lhese
talents would be applied with abundant regard
for educational prerogatives and necessities.

Initiative Lies With Colleges

In the prevailing pattern of academic
manners and conventions, bhusiness execu-
tives cannot apply for posts on college and
university governing boards. But there are
many, many of them who would, if asked,
be disposed to serve and who would be
capable of doing it most effectively. By
aggressively seeking to ntilize this largely
nnused resource of notably competent
man- and brainpower on their bhoards,
many colleges and universities which have
not done so can, we believe, make an im-
portant advance in strengthening bhoth
their own institutions and higher educa-
tion in the United States as a whole.

This message was prepared by my staff asso-
ciates as part of our company-wide effort to re-
port on major new developments in American
business and industry. Permission is freely ex-
tended to newspapers, groups or individuals to
quote or reprint all or part of the text.

MMM
PRESIDENT
McGRAW-HILL PUBLISHING COMPANY
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TWO RADARS IN ONE. Tradex transmits simultaneously at uhf and L-band. One tracks while
the other provides data on frequency sensitivity of the targets

Target resolution and
discrimination system
typify new designs

MOORESTOWN, N. J.—Top radar
experts, gathered here in a special
government-industry radar confer-
ence last week, predicted that fu-
ture radars would certainly get big-
ger and more powerful, but that
more and more emphasis would be
put on sophisticated data acquisi-
tion methods and on extensive sig-
nal analysis. They cited Tradex as
an instance of this trend.

The importance of data process-
ing in all future radar systems was
stressed during the two-day meet-
ing by many speakers including
Hector Skifter, consultant to the
President’s Science Advisory Com-
mittee, and by H. G. Weiss, head of
Project Haystack at MIT Lincoln
Laboratory. Skifter said that em-
phasis would be placed on sophisti-
cated signal analysis to get out all
information buried in signals.

TRADEX RADAR—Tradex (Tar-
get Resolution And Discrimination
Experiments), really two radars in
one, claims some impressive char-
acteristics. R. A. Newell, RCA
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Radar Trends:

Superpower and Smarter

program manager of Tradex-
Press (Pacific Range Electro-
magnetic Signature Study—see

ELECTRONICS, p 20, May 18), stated
that it is the first radar to combine
pulse compression with pulse dop-
pler and velocity tracking, to sepa-
rate targets in a single pulse and
the highest-power L-band radar.

J. T. Nessmith, Jr., RCA’s man-
ager of advanced systems projects,
pointed out that although certain
techniques used in Tradex, taken
singly, do not necessarily represent
first-time art, their combination
represents an advance in systems.

Tradex transmits simultaneously
with two high-power transmitters,
one at uhf (425 Mc, 4 Mw peak, 300
Kw average), the other at L-band
(1,320 Mc, 1.25 Mw, 75 Kw average
at present, 5 Mw, 300 Kw goal). It
is capable of linearly or circularly
polarized transmission and recep-
tion with simultaneous pulse opera-
tion at both frequencies. Monopulse
techniques at uhf perform track-
ing. INlumination at L-band obtains
data on the frequency sensitivity of
targets being tracked through cor-
relation of the two returns at uhf
and L-band. The radar can meas-
ure velocity to about one foot a sec-
ond on skin-tracked targets.

All raw data is recorded at i-f in
a form that preserves all informa-
tion. The system can obtain multi-
parameter information simultane-
ously on all targets in the beam.

A combination of high signal-to-
noise ratio, high repetition rates,
with precise range-doppler resolu-
tion, coupled with an i-f tape re-
coder enables the Tradex to gather
extensive detailed information.

In a playback mode, transmitter
and antenna-pedestal are turned
off, and each element of a multibody
target is tracked independently
within the resolution capability of
the radar from the recording.

Tradex has passed uhf accept-
ance tests at Kwajalein atoll and
final acceptance of Tradex is ex-
pected by December. The new radar
has already been used in recent mis-
sile and satellite launches.

FUTURE USES—Skifter classed
radars in three types: intra-atmos-
pheric—the radars of the past and
up to the present; extra-atmos-
pheric, probing space from an earth
base—the radars being worked on
today; and space radars, not earth-
based-—the radars of the future.
He saw as probable further de-
velopment of the first type for ex-
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Signal Processing

perimental work and surveying.
Though radar might be mounted in
aircraft as an avoidance device,
this problem would probably be
licked by air traffic control meth-
ods instead. Sophisticated but not
high-powered radars would be used
to cope with landing problems.

Extra-atmospherie, earth-based
radar still shows a trend to “super-
power,” Skifter said. He cited the
missile-warning Millstone radar of
eight years ago, BMEWS, and now
Haystack. The trend has been to
bigger equipment and dishes, with
talk about megawatts of peak power
and sometimes average power.

Skifter also stressed the potential
of phased arrays which do not in-
volve the movement of a giant dish.
However, at present, these require
an enormous number of components
and have a reliability problem.
Weiss later stated that phased ar-
rays provide rapid scanning and
concentrate on targets. However,
one such array demanded 107 pas-
sive and 10* active elements.

Radars in outer space would have
no frequency limits imposed by at-
mosphere or absorption.

RADAR DESIGN—Weiss also dis-
cussed the future of radars and re-
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By NILO LINDGREN

Assistant Editor

viewed recent large radars. One
Russian radar, with a 72-foot dish,
was designed with such close toler-
ances that it had unique capacities,
working out to 35 Ge.

Haystack, with a 120-foot dish,
and 100 Kw power will work nomi-
nally at 9 Gc but will eventually
have a capability out to 20 Gc and
possibly higher. It will be sensitive
enough to view the planet Venus at
any time of the year.

The use of digital computers in
the design of high-power tubes has
led to far better analyses and to
klystrons only a foot long that can
deliver 50 Kw at X-band. Klystrons
in Haystack will eventually be up-
graded to 75 Kw each as these tubes
become available. “A door is really
opening up in this area (of high-
power tubes),” Weiss said.

Weiss stressed the importance of
elaborate digital analyses of radar
structures before such structures
were built. For instance, he said,
the Haystack structure (ELECTRON-
ICS, p 7, Sept. 29) had been simu-
lated and rebuilt 42 times on com-
puter before the final design was
achieved. He cited the ill-fated
Sugar Grove 600-foot diameter
structure as a case of inadequate
advance design calculations.

“Nothing is impossible to diligence and skill"”

Samuel Johnson

)| These are the trademarks
. of some of our customers—
each an important contrib- |
Y utor to a dramatically
growing industry. We at "‘.‘
dl Potter pledge our diligence ‘,
and skills to this growth
| through a constantly
expanding program of

research and development. [

POTTER

Model LP-1200
High Speed
Printer adds
new versatility

to modern computer systems. This high-
performance, extremely reliable
printer provides speeds of 1000 lines
per minute with a maximum of 160
columns. An optional Format Control
feature permits multi-page forms or
books to be printed with completely
flexible horizonta! or vertical format
and vp to five carbons.

The Potter LP-1200 reflects the engin-
eering-knowledge gained from exten-
sive experience and research in high-
speed printing. Solid-state modular
electronics enhance reliability and
sturdy, simple mechanical design
readily adapts to meet customer
requirements.

Three models are available: LP-1200—
160 (160 columns), LP-1200~132 (132
columns)and LP-1200--80 (80 columns).

Write for specifications.
® High Speed Printers

] - e Data Storage Systems

POTTER INSTRUMENT CO., INC.
Sunnyside Boulevard + Plainview, New York

Manvfacturers of:
® Digital Magnetic Tape System:
® Perforated Tape Readers
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BRUTE STRENGTH DELICATE BALANCE

From huge high precision
rotary pivots

to the tiniest

shaft connections

THOMAS
FLEXIBLE
COUPLINGS

are indispensable for
reliable power and
motion transmission.

Designed especially to meet critical
operating requirements, Thomas
Flexible Couplings offer many
important advantages plus long life,
reliability and a wide range of styles
and sizes to meet the particular
requirements of your application.
Special materials may be specified
where high temperatures, corrosive
atmospheres or other unusual con-

ditions exist,

Write for Engineering Catalog 760

THOMAS COUPLING DIVISION
CHAIN BELT COMPANY

WARREN, PENNSYLVANIA, U.S.A.

THOMAS

FLEXIBLE
COUPLINGS
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Friedrich & Dimmock /
glass capillary tubing
redraw for electronic
components is available in a
range from .020” to

.125” OD in mill lengths

up to approximately 36” or
cut to specification.

Can be made from

S/F, N/C Flint, KG-33,
KG-12, and EN-1 Glasses.
Also available in other types
of glass. Call or write for
further information.

FRIEDRICH & DIMMOCK, INC.

Redraw Dept. P.O. Box 230

Millville, N.J. TAylor 5-0305
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miniature
rotary
selector
switches
series
3-1900

Y \\
VE RSATI LE MIL specs are exceeded by all
Janco switches. Qutstanding

features include an electrical rating
of make and break up to 5 amps 115
VAC and 28 V DC and carry 10 amps
continuous. They are equally capable of switching signal
loads with low uniform contact resistance. Two to twenty-four
contact positions are available with an indexing of 15°,
223%°, 300, 36°, 45°, 60°, and 90°. In addition, Janco offers
the versatility of 1to 32 poles in single or multi-pole

construction . . . Write ' A N c o

today for new, complete
12-page switch catalog. CORPORATION
3111 Winor;a Avenue + Burbank, Californta
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Now...Nationwide!

Meet the fastest-growing member
of America’s first family in highway
transportation: Greyhound Van
Lines! Building on a multi-million
mile reputation for swiftness,
economy, dependability and care,
Greyhound Van Lines now provides
you with nationwide service.

The combination of fully equipped
Greyhound offices and agents is
uniquely designed to cope with to-
day’s moving needs. Every move is
supervised, controlled and coordi-
nated by the best private communi-
cations network of its kind in the
country. You know the exact status
of your shipment...from loading time
to arrival time. And the Greyhound
one-van, one-driver service assures

“Lea ve the ultimate in worry-free moving.
. . For the long move, any move —

the mo v,n insist on Greyhound Van Lines, now
nationwide...and leave the moving

to us. For details call your local

to "s., 22 GREYHOUND VAN LINES representa-

tive or write Greyhound Van Lines,
57 W.Grand Avenue, Chicago 10, lll.

GREYHOUND

VAN Lmss ING.

LONG DISTANCE MOVING

= A

) .

VAN LINES

Nationwide joint thru van service with CF Van
Lines, Division of Consolidated Freightways, and
Johnson Storage and Moving Company.
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MNEW FROM MNEMOTRON!™

We are silent about the “M” in Mnemotron but not about our new 700 Series Data
Recorder. With good reason. For one, it brings the size and cost of data recording
systems down to sensible proportions if your data is analog voltage from DC to
5000 cycles per second. And its features would not embarrass even the costliest

instrumentation recorder. Here are a few:

COMPACTNESS. A complete 7 channel record/reproduce
system uses less than two feet of rack space. A 14 channel
system adds less than seven inches more.

ACCURACY. Input-output characteristic is linear within 0.2
per cent with Mnemotron unique Pulse Frequency Modulation
(PFM) data conversion technique.

FLEXIBILITY. As many data channels as you need with a
choice of channel format. For greatest operating economy,
choose up to 7 channels on 14 inch magnetic tape, 14 chan-
nels on 1 inch tape, standard IRIG spacing and track width
of 7 channels on 15 inch tape.

INTEGRATED RECORD/REPRODUCE MODULES. A single
solid-state PFM Data Converter has all the record/reproduce
electronics for each channel. Simple rotary switching lets you
select data conversion for 3 tape speeds. No additional plug-
ins needed,

MNEMOTRON

ISOLATED INPUT CIRCUITS. Input terminals of each chan-
nel are isolated from all the others to readily accept data from
floating, unbalanced or differential sources,

VERSATILITY. 700 Series plug-in accessories expand instru-
mentation capability. Typical: Electrocardiogram preampli-
fiers for recording directly from electrodes. Pulse Record
unit for recording trigger pulses, time markers, or stimulus
pulses in medical research . . . J

PRICE. 7 Channel System from $6,495
COMPLETE SPECIFICATIONS. Send for your copy today.

= To answer the many inquiries, Mnemotron
comes from Mnemosyne, Greek Goddess of Memory.

CORPORATION

45 South Main St., Pearl River, New York, 914 PEarl River 5-4015, Cables: Mnemotron, TWX: H99
Subsidiary of Technical Measurement Corporation, North Haven, Conn.
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A PARTIAL SHOWING. OVER 556 DIFFERENT
SIZE 8 ROTARY COMPONENTS AVAILABLE

Clifton Precision's size 8 rotary components have been tried and proven by customers over the past 8 years. These are the most accurate

and best tested (because they are use tested) size 8 rotary components on the market today.

L. Torque transmitter (26v. input) 2. Torque transmitter (115v. input) 3. Control transformer (lo Z) 4. Control transformer (hi Z) 5. Control
transformer (very hi Z) 6. Torque receiver (26v. input) 7. Torque receiver (115v. input) 8. Torque differential (lo Z) 9. Torque differential
(hi Z) 10. Electrical resolver (.5 t.r.) 11. Precision computing resolver (feedback winding) 12. Electrical resolver (1 t.r) 13. Linear trans-
former (115v. input) 14. Linear transtormer (26v. input) 15. Servo motor (1” length, .40 in-oz stall torque) 16. Motor generator (10v. input)
17. Servo motor (53/64” long) 18. Servo motor (35v. center tap) 19. Servo motor (26v. center tap) 20. Motor generator (26v. input) 21. Servo
motor (.30 in-oz stall torque) 22. D.C. motor (14v. input) 23. D.C. motor (28v. input)

For Information: S0SO State Rd., Drexel Hill, Pa.—215 MAdison 2-1000, TWX 215 623-6068—or our Representative

CLIFTON PRECISION PRODUCTS CO., INC. C]} C

CLIFTON HEIGHTS P A
COLORADO SPRINGS coLo.
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NEREM OFFICIALS, K. C. Black, general man-
ager; H. G. Rudenberg, general chairman, and John
Rooney, committee member, look on as Gov. John A.
Volpe, of Massachusetts, signs proclamation

3
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COMMONWEALTH ARMORY will have 400 exhibits next

New England Launches Drive for More

How to get it is
question of the day
as NEREM opens
By THOMAS MAGUIRE

New England Editor

BOSTON—Will New England’s
comparatively minor role in the na-
tional space program be signifi-
cantly upgraded?

That question mark will hover
over the area as the 16th Northeast
Electronics Research and Engineer-
ing Meeting convenes next week.

About 20,000 are expected to at-
tend the three-day technical confer-
ence and exhibit opening Monday at
Commonwealth Armory and the
Somerset Hotel. NEREM, spon-
sored by the Boston, Connecticut
and Western Massachusetts sec-
tions of the IRE, drew 17,000 last
year.

NEREM 1962 will meet in the
atmosphere of a regional drive to
increase the area’s relatively small
share of NASA contracts, a drive
generated months ago when the
manned spacecraft center was as-
signed to Houston, not Boston. The
decision pointed up the fact that
the N.E. area, a prime center of
military and industrial electronics,
has essentially been by-passed to
date in the space program.

AREA CORPORATION—Principal
result of the subsequent regional
awakening is the present attempt
to organize a nonprofit system
management corporation to bid for

24

large NASA prime contracts—
above $100 million—and farm out
the work to the small electronic
companies in the area. (ELECTRON-
ICs, p. 7, Oct. 5).

The corporation, planned under
the aegis of the Greater Boston
Chamber of Commerce, is expected
to be organized by January 1. It
will lean heavily on the area’s aca-
demic resources, particularly MIT,
for manpower and perhaps for some
facilities.

Behind the region’s determina-
tion not to be by-passed in NASA
work is the realization that the
space program—Ilike the military—
is at the cutting edge of advanced
technology, it supports extensive
R&D efforts and it attracts men
and facilities. Indications that some
N.E. companies might move out of
the area, to be closer to NASA
prime contractors, spurred the
Chamber’s efforts to organize the
company.

In a recent visit to Boston, NASA
Administrator James E. Webb made
it clear that an increased participa-
tion of N.E. in space work will
require a closer relationship be-
tween industry and the universities.

NASA HELPING—The campaign
to give the New England electronics
industry a larger role in the space
program obviously has NASA’s
blessing. Two months ago, Webb
sent his top assistant, Franklyn W.
Phillips, to set up a 30-member
NASA North Eastern Office in
Cambridge, next door to MIT. In

a flying visit to Boston last month,
Webb predicted unequivocally that
more NASA contracts will go to
N.E., now that the space effort is
moving along from the ‘“brute
power” phase into the ‘“nervous
system” phase requiring the control
and communications skills charac-
teristics of N.E. electronics.

And on November 13 and 14,
NASA will co-sponsor with MIT a
Regional Conference on Science,
Technology and Space. NASA As-
sociate Administrator Robert C.
Seamans will be a keynote speaker.
James A. Van Allen will be one of
five members of a symposium on
“Space—National Objectives and
Needs.” The conference, to be held
at MIT, will spell out for some
600 to 800 regional executives the
impact of the space program on
national life, long-range perspec-
tives in space, and ways in which
N.E. scientific and technological re-
sources can be used more fully in
the space program.

NASA MONEY—The role of New
England to date in the NASA pro-
gram is difficult to assess. NASA
data—on prime contracts only—
gives Massachusetts $30 million in
fiscal 1963, compared to $830 mil-
lion for California, $359 million
for Louisiana, $265 million for Mis-
souri, $174 million for Florida.
NASA North East Director Phillips
estimates New England has re-
ceived a cumulative total of $150
million in contracts since the space
effort began.

electronics




week. This was the 1961 scene

Space Work

The share of space money is frac- |
tional when compared to DOD |
funds allocated in the area.

Air Force Electronic Systems
Division at Hanscom Field, Bed-
ford, Mass., is a $1.9-billion-per- |
year business. This includes $850
million in ESD’s own fiscal 1962
budget. The remainder represents
contracts let elsewhere but con-
trolled by ESD.

ESD is the core of the “Hanscom
Complex,” which also includes AF
Cambridge Research Laboratories,
MIT Lincoln Laboratory and Mitre
Corp, a cluster of R&D facilities
which—combined with proximity to
MIT, Harvard and other academic
centers—has given the area its
strong position in industrial and
military electronics.

NEREM EVENTS—NEREM ex-
hibits at Commonwealth Armory
next week will number more than
400. Nearly one-half of the 105
technical papers (see p 35, this
issue) are from non-New England
authors, reflecting the increasingly
national flavor of NEREM.

The keynote address Monday will
be delivered by Ernst Weber, presi- |
dent of the Polytechnic Institute of
Brooklyn, who will speak on “The
Shape of Things to Come,” an ap-
praisal of the IRE-AIEE merger.

J. P. Molnar, executive vice presi-
dent of Bell Telephone Laborato- |
ries, will speak at the NEREM |
banquet Tuesday night on “Com-

munications Across Ocean Ex- |
panses.” [
November 2, 1962

Cylindrical Interference |
Filters—the Smallest,
Lightest, Most Efficient
Design Available

Pioneered by the Sprague Electric Com-
pany in order to achieve the maximum
reduction in physical volume and weight
requirements, cylindrical-style radio in-
terference filters follow the natural shape
of rolled capacitor sections and toroidal
inductors.

Threaded-neck mountings, for use on
panel, bulkhead, or firewall, assure isola-
tion between input and output terminals,
as well as a firm peripheral mounting with
minimum impedance to ground.

Sprague Cylindrical Interference Filters
are of the popular low pass design, in-
tended for use as three-terminal networks
connected in series with the circuits to be
filtered. The excellent interference atten-

uation characteristics reflect the use of
Thrupass® capacitor sections. '

Since maximum effectiveness of filter- |
ing involves elimination of mutual cou-
pling between input or noise source and
output terminals, these filters should be
mounted where the leads being filtered |
pass through a shielded chassis or bulk-
head. The threaded-neck mounting gives
a firm metallic contact with the mounting
surface over a closed path encircling the
filtered line and eliminates unwanted con-
tact resistance.

Because military applications have fig-
ured prominently in the development of
these filters, Spraguc has many designs |
which meet the requirements of Specifica-
tions MIL-1-6181, MIL-I-26600, MIL-I-
16910, and MIL-I-11748.

With an extensive ‘“‘library” of proven
cylindrical filter designs available as stand-
ard catalog items, one of these can prob-
ably solve your next interference problem.
Or, if special circumstances dictate special

| designs to meet unusual interference,l

rating, or space problems, the Sprague |
Interference Control Field Service De-
partment is always at your service.

For additional information, write for
Engineering Bulletin 8100A to Technical
Literature Service, Sprague Electric
Company, 35 Marshall Street, North
Adams, Massachusetts.

48-467
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new!

NANOSECOND
PULSE
TRANSFORMERS
IN
T0-5
TRANSISTOR
CASES!

Sprague Type 45Z Subminiature Pulse
Transformers are especially designed for
use in low-power, ultra-high-speed com=
puter circuitry,

Their TO-5 transistor cases offer several
distinct advantages:

1. Another step forward in
minification

2. Welded hermetic seal on
high-density package

3. Increased uniformity and
reliability

4. Compatibility with transise
tor mounting techniques

In order to suit various installation and
packaging techniques, Type 45Z Pulse
Transformers are available with standard
length wire leads. Weldable or solderable
leads can be furnished. Short pin-type

| leads for use with subminiature sockets

are also available,

For complete technical information on Type
45Z Puylse Transformers, write for Engineer=
ing Data Sheet 40210 to Technical Literature
Service, Sprague Electric Company, 35
Marshall Street, North Adams, Massachusetts,

SPRAGUE

THE MARK OF RELIABILITY

A8e441
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KLYSTRON BRIDGE
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{4 PROPERTIES of crude oil in refinery process
2 stream are compared with those of reference
sample in paramagnetic resonance analyzer

DEVELOPERS of analyzer at
console of EPR spectrometer

Analyzer Detects Vanadium in Oil

On-stream instrument
lets refineries operate
at higher temperature

SAN FRANCISCO—Varian Asso-
ciates and Gulf Research and De-
velopment Co. have developed a
specialized version of Varian’s
Electron Paramagnetic Resonance
Spectrometer. The new instrument,
hopefully the forerunner of a series
of EPR instruments for on-stream
process control, monitors the vana-
dium content of crude oil going to
catalytic crackers in oil refineries.

Vanadium is one of several met-
als that vaporizes at oil distillation
temperatures. If the vaporized
metal goes undetected to the cata-
lyst, it will neutralize the catalysts.
To avoid “killing the catalyst” re-
fineries have been operating crude
oil distilling units at less than op-
timum temperatures.

The analyzer, the companies said,
will now permit refineries to oper-
ate at optimum temperatures and
to adjust process controls when ex-
cess vanadium content is detected
in the crude oil flow. Gulf estimates
that potential savings for refineries
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may amount to millions of dollars
annually.

Varian’s EPR Spectrometer has
been used as a laboratory instru-
ment for chemical and other analy-
sis. The new analyzer was designed
to fit into a small trailer. Develop-
ment was headed by Forrest Nel-
son, of Varian, and Norman Cogge-
shall, of Gulf.

EPR is based on the fact that
electrons have an intrinsic angular
momentum and magnetic moment.
Certain atoms can be identified by
the peculiarities of their unpaired
electrons, including vanadium.

Small Recorder

VIDEO recorder slightly larger
than tv set has been announced by
Sony. Tape, with audio, video and
synchronization tracks, can be
played back at 1/60 of normal speed
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lightest. ..

by far

WEIGHT SAVINGS

Weight is costly, whether you are ship-
ping a car from Europe to the U.S. by
sea or a package of highly sensitive
instruments around the world by space.
Wire and cable components in sophis-
ticated design often get left until the
last and are simply a ‘‘necessary evil”’
to complete circuitry. Suddenly weight
and size become important and Ray-
chem Corporation is often called upon

to consult in these matters.

The weight comparison is based upon
Rayolin N and Teflon insulated wires
of exactly the same diameters as de-
tailed in MIL-W-16878D/NAS 703.
The difference lies in the selection of
base polymers used in the construction
of these high temperature insulated
wires. The fluorocarbon resins, with a
specific gravity of 2.2, are approxi-
mately twice the weight of irradiated,
modified polyolefin systems, (specific

gravity 1,1).

RAYCHEM

CORPORATION
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AWG SIZE

RAYOLIN N
HOOKUP WIRE

/( A POUND SAVED IS DISTANCE GAINED.

MORE PAYLOAD IN ORBIT.

PERCENT OF WEIGHT SAVED OVER TEFLON*

lightest...by far

LEADER IN RADIATION CHEMISTRY
FOR ELECTRONIC WIRE AND CABLE

RAYCHEM

°T. M. DUPONT CORPORATION
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Are Satellites Needed to Detect Secret Nuclear

Techniques for space,
atr and land monitoring
of tests are reported

By WESLEY PERRY
McGraw-Hill News

DETROIT—Techniques for detect-
ing nuclear tests—in space and un-
derground—were a major topic at
an International Symposium on
Space Phenomena and Measure-
ment here late last month.

The symposium, sponsored by
the Institute of Radio Engineers,
the National Aeronautics and
Space Administration and the
Atomic Energy Commission, was
held during the ninth annual meet-

SPECTRAL PROCESS SELECTION
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PROCESS ANALYSIS

CAMERAS

LOOPRECORD
AND
PLAYBACK

SPECTROMETERS WITH

0.4 TO I MICRON
1 TO3 MICRON, 3TO5MICRON
DETECTORS

FRACTURE
PATTERN
ANALYSIS

PROCESS

ing of the IRE Professional Group
on Nuclear Science.

SPACE DETECTION—Richard F.
Taschek, of the Los Alamos Scien-
tific Laboratory, University of Cali-
fornia, pointed out that because
nuclear detonations in free space
do not have the usual spectacularly
visible effects, they lend themselves
to the possibility of clandestine
testing in space.

Thus, the objective of a coopera-
tive program between the Depart-
ment of Defense and the AEC is to
study the feasibility of the use of
x-ray, gamma-ray and neutron
radiation detection from satellites.
Eventually, satellites in orbit far
from earth will carry x-ray,
gamma-ray and neutron detectors

SIGNATURE
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ANALYSIS

COLOR

DERIVATIVES ANALYSIS

SPECTRO

GRAM ANALYSIS

CONVERG-
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EVIDENCE

CARTOGRAPHIC CAMERA

VELA UNIFORM spectral reconnaissance system, an airborne data-
gathering system, would detect underground explosions by analyzing the
spectrum signatures of objects and conditions on earth. Diagram shows
data operations flow
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so disposed that the properties of
existing natural space radiations
may be studied under conditions
presently believed to be typical of
those under which a bomb could be
detected.

DETECTOR TECHNIQUES—
Fractional kilovolt and kilovolt x-
radiation, characteristic of that
emitted by bombs, may be trans-
mitted by a thin window and de-
tected as a signal by a scintillator
multiplier phototube.

Since background radiations will
give a continuous random counting
rate, a high order of coincidence
with other identical counters on
the same side of the satellite has
to be required before an event is
considered important. This high
order coincidence, which must also
satisfy a minimum bias condition
and a pulse duration condition, is
then transferred by on-board logic
through data-handling subsystems
to the telemetry equipment.

A gamma-ray system, which is
next most sensitive, might consist
of a number of fluorescent detectors
optimized for the gamma-ray
energies emitted in a nuclear
detonation. They could be located
inside the satellite and again re-
quire a high order coincidence.

Probably the most unique char-
acteristic of bomb radiations is the
observation of neutrons. The
counters themselves may be con-
ventional depending on the detec-
tion of moderated neutrons.

SATELLITE GEAR—Accounting
to Sima Miluschewa, of RCA,
Princeton, for distances between
300,000 miles and 100 million miles
away from the earth, only the satel-
lite based x-ray detectors have the
necessary range for detection. A
proposed monitoring system, in
addition to the x-rays, gamma-rays
and neutron detectors, incorporates
the following techniques:

e Change in plasma oscillations
of the medium due to thermal x-ray
emission from the explosion.

e Increased ionization of the
satellite skin.

e Use of a narrow-pass interfer-
ence filter (the 38,914-angstrom
sensor) which permits detection of

electronics



Tests in Space?

NUCLEAR TENSIONS

Some of the work reported at this
symposium was concerned with the
detection of clundestine testing of
nuclear weapons. And some of that
work has been hopefully directed
toward techniques for inspection of
suspected test sites under a cooper-
ative test control agreement.

A few days after the symposium
adjourned, the Cuban crisis began.
U'nless—as now seems hopeful—the
USSR heeds the President’s call
for a relaxation of nuclear ten-
sions, the question of cooperative
inspections may become academic.
But the detection of clandestine
tests will be a continuing problem

stimulated nitrogen emission due
to a nuclear explosion.
* Use of a solid-state detector.
*Use of quantum-mechanical
radiation detectors.
e Detection of electromagnetic
signals due to the thermal X-rays.
e Use of logic systems with =
threshold operators.

GROUND INSPECTION—On-site
inspection techniques considered
for nuclear test controls were re-
viewed by Charles C. Bates, chief
of the Vela Uniform branch of Ad-
vanced Research Project Agency.

After a suspicious seismic event
is detected, an aerial reconnais-
sance would be made to determine
the probably location of the sus-
pected underground explosion,
then a detailed ground investiga-
tion would be made by a surface
team. U.S. underground explosions
have shown that fractures and
other surface changes can be de-
tected by aerial photography.

A more complex inspection tech-
nique is being developed for Vela
Uniform by Itek Labs. It is based
on the concept that all earth ob-
jects or conditions have distinctive
electromagnetic signatures. The
wavelengths of interest, 0.4 to 5
microns, are detected by cameras
and spectrometers and the resulting
data reduced, as illustrated.

Among techniques proposed for
on-site inspection is recording and
analyzing the aftershocks that fol-

Arnold Pulse Transformer Cores
are individually tested

under actual pulse conditions

The inset photograph above illustrates a special Arnold advantage: a
10-megawatt pulse-testing installation which enables us to test-prove pulse
cores to an extent unequalled elsewhere in the industry.

For example, Arnold 1 mil Silectron *C" cores—supplied with a guaran-
teed minimum pulse permeability of 300—are tested at 0.25 microseconds,
1000 pulses per second, at a peak flux density of 2500 gausses. The 2 mil
cores, with a guaranteed minimum pulse permeability of 600, receive
standard tests at 2 microseconds, 400 pulses per second, at a peak flux
density of 10,000 gausses.

The test equipment has a variable range which may enable us to make
special tests duplicating the actual operating conditions of the transformer.
The pulser permits tests at .05, .25, 2.0 and 10.0 microsecond pulse dura-
tion, at repetition rates varying anywhere from 50 to 1000 pulses per second.

This is just another of Arnold’s facilities for better service on magnetic
materials of all description. @ Let us supply yo#r requirements.

Here's technical data on ARNOLD SILECTRON CORES

Bulletin SC-107 A contains design information on Arnold Tape
Cores wound from Silectron (grain-oriented silicon steel). It
includes data on cut C and E cores, and uncut toroids and
rectangular shapes. Sizes range from a fraction of an ounce to
more than a hundred pounds, in standard tape thicknesses
of 1, 2, 4 and 12 mils.

Cores are listed in the order of their power-handling ca-
pacity, to permit easier selection to fit your requirements, and
curves showing the effect of impregnation on core material
properties are included.

4102

ADDRESS DEPT. E-11

#$ARNOLD

SPECIALISTS in MAGNETIC MATERIALS

THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL.
BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES
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Whatever your part in engineering and

building electronic equipment, here’s the
NEW catalog that should be at your
fingertips for CABLES! New Catalog
No. 4C-61 gives complete charts on
Royal RG and special application cables,
physical and electrical characteristics,
testing procedures, engineering tables
(impedance, attenuation, etc.). Valuable
information, too, on MIL-spec, signal,
control and other multi-conductor cables.

WRITE for your copy — TODAY!
Royal Electric Corporation
301 Saratoga Avenve
Pawtucket, Rhode Island

fn Canada: Royal Efectric Company
(Quebec) Ld.,
Pointe Claire, Quebec
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30 CIRCLE 30 ON READER SERVICE CARD

low a ground disturbance. Earth-
quake aftershocks are erratic and
normally last for two weeks. Nu-
clear explosion aftershocks decrease
exponentially in hours, or at most
in several days.

Stanford Research Institute has
developed a mobile unit for detect-
ing and recording aftershocks. Geo-

phones are arrayed near the sus-
pected test site, at distances of 500
to 2,500 feet from chart and tape
recorders with a frequency re-
sponse of 6 cps to 300 cps. The tape
recording is time-coded. If any in-
teresting events are recorded, they
can be analzed by playing the tape
back slowly.

Scanner Automates Premium Plan

/)

ENGINEERING MODEL of scanner. Pencil points to solar-cell reading
head that receives reflected images of code tracks. Head has 20 channels
compensate for coupon movement or variation in track positions

Optically coded gift
coupons will be
tabulated by computer

NEW YORK—Next spring, house-
wives in the Salt Lake and Denver
areas will be getting optically coded
gift coupons in the products they
buy. In 1964, the program is to be
extended nationwide and the num-
ber of coupons turned in for pre-
miums is expected to rise to 11 bil-
lion annually.

Gift Stars, Inc., of Minneapolis,
says the program was made pos-
sible by Minneapolis-Honeywell’s
Orthoscanning technique and the
development by Honeywell of a
scanner that can process 1,500 cards
a minute. The program is entirely
dependent on the speed of electronic
data processing, according to Gift
Stars.

A track of Honeywell's Ortho-
code is imprinted on the top and
bottom, front and back of each
coupon, so the coupons can be read
with either side up, front or back.

This eliminates special handling.

Orthocode is a dual phase system
consisting of a vertical black bar
preceded or followed by a white
space of equal width. Each track
contains the equivalent of 27 deci-
mal digits, for manufacturer’s code,
product code, and gift point value,
plus error-checking digits. The lat-
ter permits regeneration of up to
0.8 inch of missing code-track data
that cannot be scanned because of
defacement or mutilation of the
code track. Expected reject rate is
0.1 percent.

The scanning system enters the
encoded information on magnetic
tape for processing on a Honeywell
400 computer. Participating manu-
facturers get statistical tabulations
on product size, flavor and color, for
marketing and sales use.

Coupons may be printed on paper
of varying thickness with standard
inks and can be made part of labels
or advertisements. The code may
also be used on other returnable
media, such as bills and insurance
premium stubs. Honeywell says
typewriters and other printers can
be equipped with Orthocode fonts.

electronics



HOURS at 4°K is the total operating time now
accumulated by closed-cycle ADL CRYODYNE
Helium Refrigerators. No comparable system
can match this record.

HOURS has been logged on a CRYODYNE life-
test system. (This system is still going strong.)

HOURS between routine maintenance checks
has been recommended to field users of the
CRYODYNE. Several CRYODYNE -systems
have operated for longer periods without
shutdown.

HOURS with the people at Division 500 will
show you how ADL CRYODYNE Refrigerators
can be applied to the cooling of masers, super-
conductive circuitry, and superconducting mag-
nets from 2.5 to 4.5°K. This meeting can save
you time (and money) in your long-term devel-
opment plans. And, our initial meeting with
you is part of our development costs, not yours.

DIVISION
Specialized Equipment ¢ Cryogenic and Pyrogenic Engineering
ARTHUR D. LITTLE, INC.
Cambridge
Santa Monica
Zurich

CRYODYNE TECHNICAL BRIEFS m MODEL 100 — Helium bath refrigerator for super-
conductive circuitry. 0.25 watts at 3.4°K. (Ask for Bulletin CRYR 117S) ® MODEL 110 —
Helium bath refrigerator for superconductive circuitry and magnets. 1.0 watt at 3.4°K. (Ask
for Bulletin CRYR 156S) ®m MODEL 200 — Mlaser refrigerator. Operates in any orientation.
0.5 watts at 4°K. (Ask for Bulletin CRYR 1528)

Write for them on your letterhead to 20 Acorn Park, Cambridge 40, Massachusetts
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MASSA
METERITE
MEASURES

AND
RECORDS Ve
MYTHING B——
WYWHERE! 0=

If Dr. Ben Franklin had a Massa Meterite Strip Chart Recorder he
would have had little difficulty comparing a lightning bolt to the charge
from cat’s fur! The two signals, recorded in clear undistorted ink or elec-
tric traces on the two-channel rectangular coordinate chart, would be
written proof of the similarity between lightning and discharging static
electricity. The convenient two-channel Meterite can be hand carried and
operated almost anywhere there is a signal to be recorded.

While you may not be proving a fundamental physical law, your own
strip chart recording may be just as critical. Regardless of your signal
source, there is a Massa plug-in preamplifier suited to the job. The Meterite
uses any two of the six available Massa preamplifiers. Other Massa re-
cording systems, in groups of four to twelve channels, are packaged in
cabinet and standard rack mounting configurations.

“See the METERITE at NEREM Booth 31 & 32"

Write for Meterite booklet
“pjtfalls to Avoid

when Purchasing
Strip Chart Recorders”

A DIVISIOMN OF

ELECTRONICS, INC.

280 LINCOLN STREET

HINGHAM, MASSACHUSETTS s ——"
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MEETINGS AHEAD

PRODUCT ENGINEERING & PRODUCTION
NATIONAL CONFERENCE, IRE-PGPEP;
Jack Tar Hotel, San Francisco,
Calif., Nov, 1-2.

INDUSTRIAL RESEARCH INSTITUTE MEET-
ING; Queen Elizabeth Hotel, Mont-
real, Canada, Nov. 1-3.

MEDICINE & BIOLOGY ELECTRONIC TECH-
NIQUES CONFERENCE, IRE, AIEE, ISA;
Conrad-Hilton Hotel, Chicago, Ill,
Nov. 4-7.

NORTHEAST RESEARCH AND ENGINEER-
ING MEETING, IRE; Somerset Hotel
and Commonwealth Armory, Bos-
ton, Mass., Nov. 5-7.

LASERS & LASER APPLICATIONS, Ohio
State University, at OSU, Colum-
bus, Ohio, Nov. 7-8.

ACOUSTICAL SQCIETY OF AMERICA FALL
MEETING; Olympic Hotel, Seattle,
Wash., Nov. 7-10.

RADIO FALL MEETING, IRE-PGBTR, PGRQC,
PGED, EIA; King Edward Hotel, To-
ronto, Canada, Nov. 12-14.,

MAGNETISM & MAGNETIC MATERIALS
CONFERENCE & EXHIBITION, IRE-
PGMTT, AIEE and Amer. Instit. of
Physics; Penn Sheraton Hotel,
Pittsburgh, Pa., Nov. 12-15.

ASTRONAUTICAL EXPOSITION, American
Rocket Society; Pan Pacific Aud,,
Los Angeles, Calif., Nov. 12-18.

LOUDSPEAKER INDUSTRY MEETING; EIA;
Pick-Congress Hotel, Chicago, Nov.
14.

CANADIAN IRE COMMUNICATIONS SYM-
POSIUM, IRE Montreal Section;
Queen Elizabeth Hotel, Montreal,
Nov. 16-17.

MID-AMERICAN ELECTRONICS CONFER-
ENCE, IRE; Continental Hotel, Kan-
sas City, Mo., Nov. 19-20.

VEHICLE SYSTEMS OPTIMIZATION SYM-
POSIUM, 1As; Garden City Hotel,
Garden City, N. Y., Nov. 28-29,

ULTRASONIC SYMPOSIUM, IRE-PGUE; Co-
lumbia University, New York City,
Nov. 28-30.

FALL JOINT COMPUTER CONFERENCE,
IRE-PGEC, AIEE, ACM; Sheraton Ho-
tel, Phila., Pa., Dec. 4-6.

VEHICULAR COMMUNICATIONS CONFER-
ENCE, IRE-PGVC; Disneyland Motel,
Anaheim, Calif., Dec. 6-7.

SPACE PHYSICS CONFERENCE, American
Rocket Society; Philadelphia, Pa.,
Dec. 26-31.

IEEE INTERNATIONAL CONVENTION, In-
stitute of Electrical and Electronic
Engineers; Coliseum and Waldorf-
Astoria Hotel, New York, N. Y.,
March 25-28.

ADVANCE REPORT

NATIONAL ELECTRONIC PACKAGING AND
PRODUCTION CONFERENCE; New York Hil-
ton Hotel, New York City, June 4-6,
1963. Deg¢. 31 is the deadline for sub-
mitting abstracts of approximately 500
words in triplicate to: Technical Pro-
gram  Committee National Electronic
Packaging and Production Conference,
222 West Adams Strect, Chicago, Illi-
nois. Papers will deal with wvarious
aspects of electronic packaging and pro-
duction with emphasis placed on prac-
tical applications in keeping with confer-
ence theme: advanced techniques in
electronic packaging and production.
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How much will

your success in engineering

depend on having
the right books?

The Electronics and Control Engineers’ Book Club
helps you keep ahead in your field./.‘._ at a savings

Start your membership with any
of these selections:

Electronic Switching, Tim-
ing, and Pulse Circuits by
J. M. Pettit. Provides a
practical understanding of
operation of complex cir-
cuits,

Publisher’s Price, $8.50
Club Price, $7.25

Information Transmission,
Modulation, and Noise by
M. Schwartz. A unified ap-
proach to communication
systems.

Publisher’s Price, $11.75
Club Price, $9.95

Mathematics for Electronics
with Applications by H. M.
Nodelman and F. W. Smith.
Jr.  Methods for solving
practical problems.

Publisher’s Price, $7.00
Club Price, $5.95

Digital Computer and Con-
trol Engineering by R. S.
Ledley. Full coverage from
basic electronic design to
advanced programming teck:-
niques.

Publisher’s Price, $14.50
Club Price, §12.35

Modern Transistor Circuits
by J. Carroll. Presents al-
most 200 modern transistor
circuits in 101 separate
articles.

Publisher’s Price, $9.00
Club Price, $7.65

Magnetic Recording Tech-
niques by W. K. Stewurt.
Full description of magnetic
recording methods and de-
vices.

Publisher’s Price, $9.00
Club Price, $7.65

Wave Generation and Shap-
ing by L. Strauss. Essential
features and techniques of
practical wave-generating
and -shaping circuits.

Publisher’s Price, $12.50
Ciub Price, $10.65
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Your engineering career owes a great deal
to books. Why not take advantage of this
convenient, economical way to have the
best professional books available when you
need them? THE ELECTRONICS AND CONTROL
ENcineeRs' Book CLuB brings you the es-
sential technical literature in your field. It
also helps you overcome today’s high cost
of building a professional library by saving
you an average of 159, from publisher’s
prices.

How the Club Operates. You regularly
receive free of charge The Electronics and
Control Engineers’ Book Bulletin. This
gives complete advance notice of the next
selection-of-the-month, as well as many
alternate selections. If you want the main
selection you do nothing; the book will be
mailed to you. If you want an alternate se-
lection—or no hook at all—vou can notity
the Club by returning the convenient card
enclosed with each Bulletin.

Saves You Time and Money. You agree
only to the purchase of three books in a
year. Certainly out of the large number of
books in vour field offered in any twelve
months therc are at least three vou would
buy anvway. By joining the Club you save
both money and the trouble of searching.

Send No Money Now. Just check the book
vou want as your first selection on the
coupon below. With it you will be sent
Electronic Designers’ Handbook for only
one dollar, Take advantage of this offer
and receive two books for less than the
regular price of one. (If coupon is de
tached, write to The Electronics and
Control  Engineers’ Book Cluh. Dept
L-11-2. 330 W. 12nd St., New York 36, N. Y.)

CLIP AND MAIL THIS COUPON

The Electronics and Control Engineers’ Book Club, Dept. L-11-2

330 West 42nd Street, New York 36, N. Y.

Please enroll me as a member of The Electronics and Control Engt
neers' Book Club. You will bill e tor my first selection indicated
at right a* the special club price and $1 for Electronic Designers’
Handbook (or alternate choice), plus few cents delivery costs. (The
lub assumes this charge on prepaid orders.) Forthcoming selections
will be described in advanes and 1 may decline any book.
take only ! selections or alteinates in 12 months of membership,

(This effer good in U. 8. only.)
PLEASE PRINT

Company ....... I P W PP S

ACCEPT THIS
$17.50 BOOK

S8 $/Q0

The Electronics ond
Control Engineers’
Book Club

ELECTRONIC DESIGNERS’ HANDBOOK

By R. W. Landes, D. C. Davis,
and A. P. Albrecht

Provides fundamentals and data to help you
in the design of all types of electronic eyuip-
ment. A large number of the circuits used in
many different applications are covered, to-
gether with theoretical and technical discus-
sions and explanations, design examples to
show application of theory, and graphical and
tabular data needed in day-to-day design work.

Electronic Designeys’ Handbook is typical of
the selections of Tue ErecTroNics AND CoN-
TroL. EnciNeers’ Book Crus. All books are
chosen by qualified editors and consultants.
Their thoroughgoing understanding of the
standards and values of the literature in your
field guarantees the authoritativeness of the
selections

volume, you muy substitute any
other book on this page as your
DOLLAR hook. Check two books
below and you will recelve the
higher priced selectlon for only
$1.00.

‘NOTE: If you already own thls

TODAY

Send as my first selection: (If
more than ome book is checked we
will send the higher priced selection
as your $1.00 book.)

(] Electronic Switching, Timing. and
Pulse Circuits, $7.25

I need Information Transmission. Modula-
tion, and Noise, $9.95

Mathematics for Electronies with
Digital Computer and Control Engi-
neering, $12.35
[ Modern Transistor Circuits, $7.65
) Magnetic Recording Techniques, $7.65
{1 Wave Generation and Shaping, §10.65

If not completely satisfied. you may return vour first shipment within 10 days

NO RISK GUARANTEE:

|
|
|
i
|
|
Applications, $5.95 :
i
i
|
i
|
i

and your memhership will be canceled. Le11-2



To Contractors and Subcontractors on U. S. Government Projects

AV i\lLl\BLE

from Western Electric’s Laureldale Plant

NOW
MULTI-PURPOSE DIODES

0.4 Watt Voltage Regulator, Rectifier or Variable Capacitor Diodes

These high-reliability devices are Bell Telephone Laboratories-designed and Western Electric-made.
They have a voltage tolerance of == 59 and a 200°C capability. The maximum forward voltage
drop at 0.4 Adc is 1.0 volts DC.

Typical Ty pical
Jedec BV dbz (max) IR Ismax @ VR TCBV Capacitance

Number Vdc ohms 5 mAdc uAdec ¥ Vdc %,/°C at BV/2
pf
USA 1N675 6.2 3 20 100 4.5 0.03 875
USA 1N664 8.2 7 10 2.0 6.5 0.05 410
USA 1N701 10 9 10 2.0 8.0 0.055 300
USA 1N665 12 10 10 1.0 9.5 0.06 200
USA 1N666 15 24 5 1.0 12.0 0.07 160
USA 1N667 18 26 5 1.0 14.5 0.08 110
USA 1N668 22 30 5 1.0 17.5 0.08 90
USA 1N669 27 35 5 1.0 21.5 0.085 75
USA 1N670 68 290 1 1.0 55 0.09 25
USA 1N671 100 350 1 1.0 80 0.09 15
USA 1N672 150 1000 1 1.0 120 0.10 9

VTS S S —

34

In addition to the above, similar devices with 1 and 10 watt capabilities are also available. All are
available in quantity from Western Electric’s Laureldale Plant. For further information, price and
delivery, write to Sales Dept., Room 102, Western Electric Company, Inc., Laureldale, Pa., or call
Area Code 215 — 929-5811.

LAURELDALE PLANT

MAKER OF ELECTRON PRODUCTS MANUFACTURING AND SUPPLY

UNIT OF THE BELL SYSTEM
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TWO-MILLIMETER
HORN LENSES,
6-inch aperture
diameter (top left

and right) 12-slot array
for 70 Ge,

produced by
electroforming

(right)

Northeast

Research and Engineering Meeting:
HIGHLIGHTS OF NEXT WEEK’S CONFERENCE

electronics
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Optical masers, microwave wltrasonic devices, antennas for millimeter

wavelengths, microwave plasma interactions and thin-film amplifiers

By THOMAS MAGUIRE

New England Editor

HARD-CORE engineering prob-
lems in application of optical mas-
ers to communications and radar
will be spelled out next week in
Boston at the Northeast Electronics
Research and Engineering Meeting
(NEREM).

The three-day technical program
opening Monday will also spotlight
work on microwave ultrasonic

devices, antennas for millimeter
wavelengths, microwave plasma
interactions and thin-film ampli-
fiers.

One opening-day session will be
devoted entirely te electronic R&D
in the Army, with all five papers
from the Electronics Research and
Development  Laboratory, Fort
Monmouth.

LASER RANGEFINDER — In-
cluded will be a report on a laser

rangefinder. Developed by the Sig-
nal Corps, it employs a spinning-
reflector technique to assure high-
power, short-duration single pulses.'

The spinning reflector technique
consists of a ruby rod mounted be-
tween two external reflectors, one
of which is rotated at a high angu-
lar velocity so that parallelism of
the reflectors—a critical require-
ment for laser oscillation—exists
for only a brief instant. Firing of
the flash lamp is synchronized with
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PHOTODIODE
SPINNING REFLECTOR

S—

COUNTER

MULTIPLIER
PHOTOTUBE

TRANSMITTER

:/L 0.05 4 SEC

fARGET/

INTERFERENCE FILTER

EXPERIMENTAL lager rangefinder. Use of Porro prism as one of the
reflecting elements eliminates the problem of precise optical alignment;
the prism optically corrects any slight mechanical misalignment—Fig, 1

the 6,000-rpm reflector rotation to
insure that parallelism occurs at
the moment of maximum popula-
tion inversion. In the experimental
battery-powered laser rangefinder
(Fig. 1) the {transmitted pulse
starts a time-interval counter and
the reflected pulse stops the counter.
Range is -then displayed digitally.

A magnetic pickup determines
the relative position of the spin-
ning reflector. The pickup is
mechanically adjusted to provide a
timing pulse at the proper interval.
When the firing trigger is activated,
the pump flash-lamp is ignited by
the next timing pulse.

Maximum pulse power obtained
for single-pulse operation during
the spinning reflector investigations
was 3 Mw. Pulse duration at the
half-power points was 0.05 micro-
second.

IMAGE-DISSECTOR—An experi-
mental image-dissector photomixer
for the 2-4 Gec region will be re-
ported. It is based on the image-
dissector tube invented by Philo
Farnsworth more than a quarter-
century ago.* :

The tube was developed for op-
tical communications systems using
laser sources. Use of superhetero-
dyne detection techniques can in-
crease significantly the sensitivity
of optical receivers by making the
signal-to-noise ratio independent of
random noise.

The heterodyning of an incoming
coherent optical signal with a local
oscillator and detecting the result-
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‘ant with a photosurface produces a
photocurrent component at the dif-
ference frequency. The amplitude
of this component is proportional to
the square root of the product of
the local oscillator and the incoming
signal power. Increasing the local
oscillator strength thus increases
the beat frequency component.

Also, by making the local oscil-
lator power large compared to the
power that produces random noise,
the sensitivity can be made inde-
pendent of random noise. Then the
sensitivity depends only upon the
rate of arrival of photons, the quan-
tum efficiency and the receiver
electrical bandwidth. This is the
advantage of a superheterodyne
optical receiver.

For superheterodyne search and
detection, the image-dissector tube
is more suitable than a mechanicalily
scanned device and than a standard
tv camera tube, since the latter in-
tegrates the photoelectric current
over the scanning period and can-
not detect the beats. '

Image dissection of an optical
image, focused on the photosurface,
is obtained by scanning the electron
output and directing it in the scan-
ning sequence through a collecting
aperture. Aperture entrance size
determines the scanning element
size. In this manner an optical field
can be searched for photoelectric
beats. :

By using broadband microwave
structures for the tubes, band-

- widths of many Ge¢ are obtainable

and the full promise of wideband

\QUARTZ

:::::f:\ | }l}}ﬁ\

EXCITED
ACOUSTIC
WAVES

QUARTZ

R-F INPUT

EXPERIMENTAL ARRANGE-
MENT for coupling from electro-
magnetic waves to acoustic waves;
crystal sandwich (top); excitation
through quartz (bottom)—Fig. 2

optical communications can be real-
ized.

The experimental S-band photo-
mixer image tube operated at Syl-
vania Applied Research Laboratory
has a semitransparent photocath-
ode. Laser tests were made by
aligning the laser head and the
photomixer. Electron image dissec-
tion of a beat frequency optical
field can be performed by supplying
the tube with a magnetic deflection
and focusing system. The dissect-
ing aperture is at the entrance to
the helix.

OPTICAL RADAR—According to
an MIT researcher, the high spec-
tral purity of lasers may permit
their use to measure relative motion
by doppler effect. This is one of the
possibilities offered by optical ra-
dars in astronomical and geophysi-
cal research.®

Optical echoes were received last
May from the lunar surface in ex-
periments conducted by MIT
(ELECTRONICS, p 7, May 18). The
equipment was a relatively prim-
itive prototype, but the experiment
indicated some of the character-
istics of optical radar that make it
analagous to microwave radar.

Much like incoherent pulse radar,
there is no control of either the
phase or the amplitude of the trans-
mitted signal, and the device is not
suited to measure velocity. The
detection is obtained on the photo-
surface without previous amplifica-
tion or heterodyning; there is no
possibility of matching the filter to

elecironics



the received signal frequency.

High angular resolution is a fea-
ture of these devices; the limit is
set by the resolving power of the
receiving telescope and the atmos-
spheric turbulence. Because of the
small beamwidth, the surface to
illuminate may exceed the dimen-
sions of the beam, and the law
controlling attenuation would be a
square function of distance instead
of a function to the fourth power.
So these devices may provide an al-
ternative to microwave radar, an
alternative which is advantageous
for the resolving power as well as
the intensity of the echoes.

Future possible applications to
radar astronomy include measuring
the dimensions of the earth-moon
system and of the solar system. In
measurement of the lunar surface,
microwaves can achieve an accuracy
of the order of 1 Km, which would
be the dimengion of the radar beam
comparable to the lunar diameter.
In view of its narrow beam, and
by using short pulses, an optical
radar should be more accurate. It
also has possibilities in high-pre-
cision tracking of space vehicles.

The terrestrial atmosphere,
which limits usefulness of optical
wavelengths, also presents a field
of application for optical radar
methods. Since the cross sections of
molecules and aerosols follow the
Rayleigh law, it is possible to ob-
tain echoes of large intensity from
the atmospheric components and to
study, for instance, density fluctua-
tions with high definition.

It will also be possible to observe
the dust clouds and micro-meteor-
ites around the earth; noctilucent
clouds, for instance, should be vis-

CONICALLY
SCANNED
ANTENNA
operating ot
70 Ge with feed
rotated on axis
of hollow-shaft
motor (left);
scanner
components
(right)—F1g. 8

November 2, 1962

NEREM APPEAL SPREADING
Of the more than 100 papers to be
presented at the Northeast Elec-
tronic Research and Emngineering
Meeting, nearly half are by authors
working outside New England, thus
reflecting the increasingly national
flavor of NEREM

ible to the radar with attenuations
of about 160 db.

ULTRASONICS—Researchers are
seeking efficient methods for coup-
ling from electromagnetic waves to
acoustic waves, partly to take ad-
vantage of the fact that ultrasenic
waves can be amplified by traveling-
wave interactions with drifting
carriers in certain semiconductors,
such as cadmium sulfide.*

Maximum amplification occurs
when the electrons are moving with
an average velocity just greater
than the velocity of sound.

In amplifying acoustic waves, the
coupling is provided by the electric
field associated with the elastic
waves in the piezoelectric material.

A Stanford experimental setup
shown in Fig. 2 uses a sandwich
consisting of two quartz bars and a
wafer of CdS that is coated with
metallic contacts and acoustically
bonded to the X-cut quartz. The
quartz bars convert the electromag-
netic energy into acoustic energy
and transmit the acoustic waves
through the CdS wafer by conven-
tional conversion mechanisms. The
quartz bar extends into a region of
uniform electric field in a r-f reson-
ant cavity. The electric field gen-
erates an acoustic wave that travels

down the X-axis of the quartz. A
similar arrangement on the output
end converts the acoustic energy
into electromagnetic energy. With
present techniques, approximately
0.1 percent of the energy is con-
verted.

The experimental work has been
carried on at 500 Mc. The r-f en-
ergy is in pulses since the acoustic
system is not matched.

The device has a severe disadvan-
tage of high losses to the electro-
magnetic cavities, and it is difficult
to fabricate bonds that efficiently
transmit acoustic waves in the
microwave range. However, the in-
herent simplicity of this device and
the large values of gain that are
attainable in small length, make it
attractive.

ANTENNAS—With availability of
2-3 mm generators, the high resolu-
tiorr and small size of millimeter
wave antennas are being used to
advantage in experimental short-
rang: radar, communications, ra-
diometry and scale-model testing.®

Using a scale model, at 70 Gec,
of an X-band (84 Ge) 10-foot
Cassegrainian antenna, and by
cocking the subreflector and ro-
tating it, it was possible to nutate
the beam with satisfactory patterns
for a conical scan radar, and the
results were put tc use in an X-
band experimental radar.

A three-foot 70-Gec paraboloid
with conically scanned feed is
shewn in Fig. 8 (left). The scanner
consists of a hollow-shaft motor
through which the waveguide ex-
tended. See Fig. 3, right. A rec-
tangular to circular waveguide
(TE,, mode) transition is used and
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the conical scan is achieved by a
bend in the circular waveguide that
offsets the radiating aperture from
the axis of rotation. A choke joint
between the transition and the ro-
tating circular waveguide permits
rotation of the feed. A photoelec-
tric cell and small light source, seen
at bottom of Fig. 8 (right), were
used in experiments to obtain a
reference voltage at one point in the
rotation. Horn aperture is sealed
with a small cap holding a 2-mil
mylar window.

Although the simple paraboloid
remains the antenna of choice in
the mm as well as microwave re-
gion, others are utilized for special
purposes. Lead photos, top, shows
a pair of 6-inch dielectric lens an-
tennas fed by conical horns from
rectangular waveguide in the 2-mm
region. These lenses may be made
of polystyrene, Rexolite or similar
low-loss materials. Lenses of this
type have been used in near-field
transmission and plasma experi-
mentation. Insertion loss going
from one waveguide port, through
the lenses and back into the second
port is 2-3 db at distances up to
D?/2x where D is the diameter of
the lens.

Experimental 12-slot array at 70
Gc (Lead photo bottom) was made
by electroforming. A mandrel hav-
ing the dimensions of the inside of
the waveguide was machined with
raised teeth where the slots were
supposed to be. After electroform-
ing with copper, the top of the
waveguide was partially milled off,
exposing the teeth. The mandrel
was dissolved, leaving a slot array.
Measured performance indicated a
T-deg beam with 20-db side lobes.

THIN FILMS—Diode and transis-
tor structures are being formed on
thin-film silicon microcircuits with
a ceramic substrate.®

Essence of the approach at Syl-
vania Microelectronics Laboratory,
Waltham, Mass., is to create a
highly fluid, nonreactive substrate
surface condition that permits high
atomic mobility at the surface and
therefore permits the arriving Si
to arrange itself in its lowest stress
level.

This method for growing film is
called a rheotaxial process, to iden-
tify the fluid state of the substrate
surface. Device structures are then
formed by epitaxial growth (ELEC-
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To create a chemical inertness
and stability at the surface of the
alumina ceramic substrate and
achieve the desired inert fluidity, a
thin layer of selected oxides is ap-
plied to the surface. The oxides, in
addition to other properties, are of
a kind that will remain fluid at the
temperature at which the Si film
forms. The silicon vapor arriving
at the surface was created by the
vapor decomposition of SiCl,.

Silicon deposition runs were per-
formed at temperatures ranging
from 900 C to 1,250 C. The sub-
strate was heated by a graphite
adapter, which was in turn heated
by an r-f induction coil external to
the reaction tube.

The device structures were
formed by epitaxial growth of
doped Si on the original rheotaxi-
ally grown film after oxide masking.
The structure is illustrated in Fig.
4 (top), and a wafer with five film
transistors is shown in Fig. 4
(bottom). The grounded emitter
current gains of these transistors
were measured in the range of 30
to 200 at Ve = 5 v and I, = 0.1
ma.

The experiments indicate that
rheotaxially grown Si films are suit-
able for formation of circuit com-
ponents and they appear to be com-
patible with other thin-film circuit
Rheotaxial growth ap-
pears to be adaptable to other de-
position techniques and also to
deposition of other materials in
addition to Si.

PLASMAS—Active microwave de-
vices that employ plasma as their
working medium may soon provide
amplification at millimeter wave-
lengths and efficient harmonic
generators for the production of
mm waves.’

To avoid the disadvantages of
plasmas that are produced in a d-c
gas discharge—instability, low per-
centage of ionization—efforts at
technical development of the work-
ing medium have resulted in other
methods.

At Stanford University, a cesium
plasma is produced by contact ion-
ization of cesium at a hot tungsten
cathode. It is produced entirely by
thermal ionization, no d-c¢c poten-
tials are applied.

This type of stable, highly ion-
ized plasma has been employed in a

beam-plasma amplifier using helices
for modulation and demodulation,
as shown in Fig. 5.

The plasma is produced in a
cesium vapor atmosphere by two
hot tungsten spirals 2 cm. apart.
Gains of as much as 30 db at
S-band, or 15 db per ¢m, have been
obtained.

There is the possibility of cou-
pling to the beam through the
plasma without intermediate slow
wave circuits. If this can be done,
it should be possible to increase the
plasma density to make amplifiers
suitable for mm wavelengths,

A plasma harmonic generator
makes use of the fact that electrons
in a strong, nonuniform r-f electric
field do not undergo sinusoidal mo-
tion, and consequently there may be
harmonic components of current
present. In the device outlined in
Fig. 6 (left), a mercury-vapor
plasma is formed in the glass bulb
by the r-f applied on the coaxial
line. The second harmonic of this
input r-f signal is detected in the
waveguide system. At present, the
plasma used is highly unstable be-
cause the r-f input also maintains
the discharge. Use of an auxiliary
r-f source has obviated this diffi-
culty in experiments.

Another way to obtain a more
stable system is to use a cesium
plasma to maintain the discharge.

LAYER OF
SELECTED
OXIDES

OHMIC
CONTACTS

SILICON
DEPOSIT
CONTAINING
PN JUNCTION
POLYCRYSTALLINE
Al,03 WAFER

RHEOTAXIAL-EPITAXIAL DE-
VICE structure (above); wafer
with five thin-film transistors
(below)—Fig. 4
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As shown in Fig. 6 (right), a
cesium plasma is formed at a hot
tungsten button in a cesium-vapor
atmosphere. The r-f fields are ap-
plied from a coaxial line with the
post inserted into the cesium tube.

So far, the coupling to the plasma
has been weak, so efficiencies have
not been as high as in the earlier
device, Schemes to improve effici-
ency are being investigated at
Stanford. If the higher efficiency
is achieved, and high stability at
the same time, researchers expect
no great difficulty in scaling these
devices to mm wavelengths.

Thus one of the earliest applica-
tions of plasmas in active micro-

wave devices will probably be as —INPUT +TUNGSTEN —OUTPUT
. { / - |
harmonic generators for the pro- —_— [ TRANSDUCER j S | TRaesDILEER
duction of mm wavelength outputs. g E'J0'?7 peesriEolE / ,"‘CESlUM
) \ / /
/
REFERENCES LX XfX X X X X X XX XX XX X]
\

All papers prepared for the 1962 North- l
east Electronics Research and Engineer- |][ q || . 4—
ing Meeting, Boston. l

(1) R. C. Benson, 1st Lt. R. 0. God- l — 1 | L 1
win, M. R. Mirarchi, Army Electronics l -
Research and Development Laboratory,
ngwtiLaser Techniques for Ranging Ap- /
plications 7

(2) Robert F. Lucy, Sylvania FElec- X I
tronics Systems, An Experimental Image- L[X X X >\ X X b( X X X X )(\ X X
Dissector Photomixer for the 2-4 Ge / !/

eglon . -INPUT -WATER BEAM

(3) Giorgio Fiocco, M.I.T. Research
Laboratory of Electronics, Some Applica- HELIX JACKET \ COLLECTOR
tiogsGof gnti.call gadar }10 Astronomical L ‘\
an eophysica esearc L L

(4) C. F. Quate, Stanford University, ELECTRON GUN PLASMA REGION OUTPUT HELIX
An(lgl)iﬁg:«]uion.] og' Ultrason'ilgRé}Nzives i

b Alan “ mimmons, ncec., 1H1=- . N . .
meter Wave Antennas Sylvania Bl BEAM-PLASMA AMPLIFIER (drawing) using a thermally ionized
troay gf:tg?ns,r{"ési{?&'yszrhig_fp?]':na Dioges cesium plasma. as the working medium; cesium plasma amplifier (photo),
and_Transistors with double glass wall for circulating water to control the cesium vapor

G. 8. Kino, Stanford University,

1) !
New Microwave Applications for Plasmas pressure—Fig. 5

QUARTZ TUBE
MERCURY ATMOSPHERE

FUNDAMENTAL
/ TUNING
10
10
SLIDE SCREW INPUT ! ADJUSTABLE
TUNER AND TUNABLE WAVEGUIDE HARMONIC
SHORT K
POWER METER s CHOKE
N
N
gEIDE SCREW 10
S i TUNER AND i
2ND \ \_ POWER METER
HARMONIC N INPUT
CHOKE WAVEGUIDE
CESIUM TUBE

MERCURY DISCHARGE HARMONIC GENERATOR (left);
harmonic generator using cesium plasma (right)—Fig. 6

November 2, 1962 39



Versatile Diversity Combiner

Telemetry diversity combiner is of the receiver agc controlled, post-detection type. It
can handle any modulating signal defined under IRIG standards, and operate with any
telemetry recetver that has an external agc output line
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Handles Most Missile-Range Signals

Sr. Design Enginecr,

By WILLIAM CASSON ,

R. C. ROBINSON

Project Engineer, Vitro Electroni?s,
Silver Spring. Maryland

FOR SEVERAL YEARS the United
States Air Force has been installing
telemetry diversity receiving sys-
tems on the Atlantic Missile Range,
to provide reliable telemetrydata
records. Prior to spring 1961, a
post-detection noise-sampling diver-
sity combiner was commonly used
in dual and quadruple-diversity in-
stallations. This unit provided both
polarization and space-diversity
telemetry reception for the types
of signals then used in the pro-
grams. However, this combiner is
unsuitable for reception of pcm and
other types of high-sampling-rate
pulse-modulated signals.

A new type of telemetry diversity
combiner was developed for the Air
Force Missile Test Center under
Contract No. AF08(606)4632. This
diversity combiper is of the re-
ceiver agc controlled, post-detection
type. It is capable of handling any
modulating signal defined under
IRIG (Inter Range Instrumentation
Group) standards and of operating
with any telemetry receiver that
has an external age output line. The
physical package of this combiner
is shown in the photo. The data
input circuit, combining stage and
control amplifiers are packaged in
the individual modules. The main
chassis contains the differential am-
plifiers and video amplifiers of the
combined video channel as well Jas
the regulated power supplies.

The table summarizes the per-
formance characteristics of the di-
versity combiner. The wide fre-
quency response requirements
shown in the table prevented the
use of a transformer-coupled push-
pull combining stage. However, the
bandwidth requirements for |the
control signal circuits overlapped
the response of the main data chan-
nel by over eight octaves. So it was
necessary to combine electronically
in a push-pull stage using single-
ended control of the stage. This cir-
cuit is the key to the successful
operation of the diversity combiner.

Figure 1 is a simplified block
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diagram of the diversity combiner.
The circuits within the dotted line
are contained in the plug-in data
channel module and are repeated in
each of the four modules. Each
module contains the input phase
inverter that converts the single-
ended input to a push-pull signal.
Actual combining takes place in
R, and R, on the main chassis. The
input fail-safe in each module cuts

off the module whenever the input
video level falls below 0.5 volt.
The age voltage from the receiver
is applied to a d-c control ampli-
fier in the module where it is am-
plified and shaped to provide opti-
mum combining control. The com-
bined push-pull signals developed
across resistors R, and R. are fed
through a buffer amplifier to a dif-
ferential amplifier. This stage re-
stores the push-pull data signal to
a single-ended output and rejects
any control-signal output. Two
video amplifiers follow the differen-
tial amplifier. The direct data chan-
nel is usable for any type of modu-
lating signal and provides faithful
amplitude and phase reseponse. The
output is a 75-ohm low-impedance
line driver. A reshaped data chan-
nel is available for pdm or pcm data.

WHAT’S NEW IN THIS
COMBINER

Here’s why this combiner is unique:

(1) It is age-controlled and is
therefore capable of operating with
any IRIG-defined modulating sig-
nal,

(2) The bandwidth and amplifier
characteristics are such that any
defined modulating signal can be
handled and the combiner can drive
these characteristics into low-im-
pedance lines to data-processing
equipment at adequate voltage
levels. No additional line-driver or
igolation amplifiers are required.

(8) The equipment can be used
ag a two, three or four-channel
combiner. Other age-controlled com-
biners are restricted to dual-chan-
nel operation by the technique used
in the combining stage. This new
type of combining can be extended
to any reasonable number of paral-
lel stages

* Pulse rise and decay times are

sharply improved in a circuit that
is operated without triggered am-
plifiers. The output is in phase
with the input and features con-
stant amplitude 3-volt pulses into a
75-ohm line. This is suitable for
use with most pcm and pdm record-
ing or reduction equipment. Rise
times of one to two microseconds
can be improved to better than 0.3
microsecond.

COMBINING STAGES — Figure
2A is a simplified schematic of the
combining stages of the diversity
cbémbiner. Each of the four mod-
ule channels are identical for the
the circuits shown to the left of
resistors R, and R,. To the right,
the circuit shown is on the main
chassis and handles the output of
all four modules.

The data input in each module is
to a grid of dual triode V, con-
nected as a cathode-coupled para-
phase amplifier. Resistor R, is a
gain control that compensates each
module for different video output
characteristics in the four receivers.
The video signals at the plates of
V., are 180 deg out of phase with
respect to each other and are R-C
coupled to the grids of data-injec-
tion tube V.. The plates of this
tube are connected in parallel with
the plates of control injection tube
V. to the grids of combining tube
V.. Combiner-balance potentiom-
eter R, and resistors R, R, are
the plate load resistors of both the
data-injection and control-injection
stages. The voltage on the grids of
V. now consists of the out-of-phase
data signals and in-phase bias volt-
ages from the control-injection am-
plifier.

A fading signal to the receiver
will decrease the signal-to-noise ra-
tio in the data-channel input and
the negative agc voltage into the
module control amplifier. This de-
creasing negative agc input re-
sults in a positive-going input at
the grids of V,. This increases the
current through both triode sections
and drops the bias voltage at the
grids of V..

For optimum diversity combin-
ing, the combined signal must re-

1.




PHASE INVERTER  DATA INJECTION
Vi Vo

COMBINED DATA
(IN PHASE)

BALANCE

OPERATE
COMBINED DATA
(OUT OF PHASE)

MODULES
2,3,4

BASIC combining circuit (A); pulse reshaping circuit (B)—Fig. 2

main constant regardless of the
number of channels contributing to
that combined signal. To maintain
a constant output, when the output
of one contributing module de-
creases, the output of the remaining
modules must increase a corre-
sponding amount. This is achieved
by connecting the cathodes of the
combiner stage in each module in
parallel.  Combining resistor R,
is a common cathode resistor for
all V,, cathodes and combining
resistor R. is a common cathode
resistor for all V,, cathodes. With
identical signal voltages applied to
the control grids (either grid 8 or
7) of all combiner stages, the effect
would be that all four grids are in
parallel and the four cathode fol-
lowers act as one. Note that this
single cathode follower is operating
into a 20,000-ohm cathode resistor.
But in a cathode follower, the cath-
ode voltage follows the grid voltage
closelv. This high cathode resistor
results in onlv a small change in
cathode current for a given change
in grid voltage. Under actual oper-
ation these four cathode followers
respond to a certain average of the
four individual module grid volt-
ages as a single cathode follower.
On the other hand, the followers in
the other three modules, and its
cathode by itself, see the low output
impedance of the other cathode fol-
lowers.

Therefore, if the grid voltages
at the combiner stage in module
one change and the grid voltages
in the combiner stages of the other
three modules remain constant,
there will be a very large change in
the cathode current in the com-
biner stage module one, because
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of the low resistance it
in its own cathode circuit.

The result is that, while the in-
dividual cathode currents in the
modules changes greatly with
changes in agec voltage from
the different receivers, the total
cathode current in R, R. re-
mains essentially constant. Thus,
the combined data output level re-
mains constant with varying re-
ceiver rf signal strengths.

sees

TOTAL SIGNAL —The combined
signals developed across R, and R.
consist of the push-pull combined
data and the effect of all variations
in age control levels. This age con-
trol signal is single-ended and may
consist of complex low-frequency
signals caused by fading signals in
the various receiver channels. A
buffer amplifier and differential am-
plifier consisting of tubes V. and
V. on the main chassis restore the
data signal to a single-ended signal
and eliminate the control signal
voltage in the output.

A compensated attenuator in the
grid circuit of each side of V., im-
proves the high-frequency response
of the video channels. The high-im-
pedance output of this attenuator is
fed into buffer stage V. which is
an impedance match into the differ-
ential amplifier stage V.. Resistor
R. is a differential balance potenti-
ometer in the cathode circuit of
V...This control balances the gain
of the buffer stage to present equal
amplitude signals to the differential
amplifier stage.

The data signal voltages at grids
3 and 7 of V, are of equal amplitude
but out of phase. Any a-c compo-
nents of the control signals will be

BUFFER  DIFFERENTIAL
Vs AMPL

135 Ve

BUFFER
CATH FOLL

+150 V7

COMPENSATED
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of equal amplitude and in phase.
In Fig. 2A the application of equal
out-of-phase signals to V, will re-
sult in an algebraic addition at the
plate of Vg Similarly the in-phase
control signal components will can-
cel at the plate circuit of V.. The
result is almost complete rejection
of any control signal modulation
from the data signals in spite of
the eight or more octaves of fre-
quency overlap.

The paralleled twin-triode cath-
ode follower output drives both
video output channels and the data
monitor output. The differential
amplifier is balanced on a test age
signal by placing S, in balance po-
sition. A minimum signal at the
data monitor jack is indication of
balance.

The direct data channel has two
stages of voltage amplification fol-
lowed by a cathode follower that
drives the output power amplifier.
A pair of 2N1072 transistors are
used in this stage. The maximum
output of 10-v p-p into a 75-ohm
line is more than adequate to drive
fast rise time pulses through long
lines to data-processing equipment.
When terminated in a high-imped-
ance load, the amplifier provides a
20-v p-p output.

PULSE RESHAPER—The pulse
reshaper data channel (Fig. 2B) is
the output amplifier for pem and
pdm signals. The important design
feature is that triggering circuits
are not used here. Over-amplifi-
cation and clipping circults provide
fast rise and decay time in the
pulses without risking false trig-
gering. The circuit can accommo-
date any duty cycle pulse train with-
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out changing characteristics. An
output of 8 volts p-p into a 75-ohm
terminated line is the factory pre-
set level. Resistor R, can be reset
to provide other output levels.

The agc control amplifier in the
module is a compensated d-¢c ampli-
fier that can match any normal re-
ceiver agc characteristic to the
characteristics of the combining
stage. Care in the design of this
amplifier has resulted in a stable
unit at any setting of the controls.

Fail-safe provisons include an
input fail-safe amplifier in each
module and an output line fail-safe
relay. Failure of an input due to
receiver failure is evidenced by a
drop in the video input signal below
the threshold level set in each mod-
ule. This drops out relay K, (Fig.
1) and places a cut-off bias on the
control injection tube V, (Fig. 2A)
that takes the failed channel signal
out of the combined signal. The
output fail-safe circuit monitors the
output of the direct-data amplifier.
At any time that the video level
from the amplifier drops below 0.5
v, relay K. (Fig. 1) drops out and
connects the output to any one of
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four preset safe channels.

The power supplies are largely
solid-state and feature a high de-
gree of regulation. All B+ and
B— voltages are regulated by series
transistor regulators or S578TWA
gas-diode regulators. The combin-
ing stage and the control amplifiers
rely on highly stable supply volt-
ages for long-term operational sta-
bility. The filament supply for these
tubes is a precisely regulated and
well-filtered 12.6 volts d-c.

THE FUTURE—The use of diver-
sity reception techniques in the
data telemetry field has proved to
be one of the most inexpensive
methods of providing reliable data
reception. In the three or four
years that diversity combiners have
been used, predominantly at Pat-
rick Air Force Base and the Atlan-
tic Missile Range, the state of the
art has moved slowly. This com-
biner is the first unit available that
is capable of handhing all of the
signals defined under IRIG stand-
ards. It is, however, of the post-
detection type and, hence, is limited
in the amount of improvement that

DIVERSITY COMBINER CHARACTERISTICS

S/N improvement for Equal
Input Signal-to-Noise
Ratios in Each Channel

Overall Frequency Responsc at
Direct Data Output

Overall Pulse Response at
Direct Data Output

Jverall Pulse Response at
Reshaped Output

Control Amplifier Responso
Output Source Impedance
Output Level (direct)
Output Level (reshaped)

Four-channel: 5 db to 6 db
Three-channel: 4 db to 4.7 db
Two-channel: 2 db to 3 db

=1 db: 2.5 cps to 1.0 Mc
=3 db: 1.8 ¢cps to 1.8 Mc

Square-wave droop: 1.0 max at 30 cps
Rise and decay time: 0.3 usec max

D-c coupled output: zero square-wavo droop at 30 cps
Rise and decay time: 0.3 usec max

2.0 milliseconds min

75 ohms, both channels

0.5 to 10 v p-p, 75-ohm termination
3 v p-p, 75-ohm termination
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it can provide in a data-communi-
cation channel.

Future developments in diversity
reception will be the development
of two- and four-channel predetec-
tion diversity combiners. Predetec-
tion diversity combining can be ex-
pected to extend the effective
threshold of the data communica-
tion system from two to six db
beyond that presently achievable in
a post-detection diversity combin-
ing system. The amount of im-
provement will be a function of the
type of detector used in the com-
bined data channel.

Current design optimizes receiver
age characteristics for low-level
combiner control

The majority of telemetry re-
ceivers in use have delayed-agc
characteristics that are optimum
for receiver operation. This char-
acteristic is the least desirable for
combiner control, in particular
where efforts are being made to
extend the signal threshold of the
communication channel.

Within one year, a typical tele-
metry reception station will fea-

. ture a complete dual-diversity pre-

detection recording system, prob-
ably based upon right-hand and
left-hand polarization feeds in the
antenna system. These dual-di-
versity telemetary stations will
have both post-detection and pre-
detection diversity combining. The
receivers will be expressly designed
for use in a diversity system. The
telemetry station will provide be-
tween three and six db additional
system performance margin over
that achievable in a single channel
using receivers and preamplifiers
of the same characteristics.
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SURFACE WAVEGUIDE
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produces above results . . .

The Y-Guide: A New Type of

SPEED WITH SAFETY

A railroad train running at near 150  tromics has come to the rescue with
mph requires almost 2 miles to come this surface-wave propagation system
to a complete stop. Visibility must be in which a train-borne radar gystem
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‘strict the operators view of possible an obstacle lies within the danger zone
obstacles on or near the track. Elec- of the locomotive
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Railroad tie touching track . . .

produces larger indication . . ,

Surface Waveguide

Operating with conventional railroad tracks and a

train-borne pulse radar, the Y-guade may permit safe

operation of 150-mph trains by giving warning of

obstacles on or near the tracks

SURFACE WAVE RADAR has
been proposed as a safety device
in the operation of a proposed 150-
mph train operating between Tokyo
and Osaka. Japan. As it normally
takes about 2 miles for a train trav-
eling at this speed to come to ¢
complete stop, and the locomotive
engineer may have only several
hundreds of feet visibility, some
fast-acting electronic detection and
braking system had to be found.

SURFACE WAVEGUIDE~—The
surface wave radar tested in this
investigation used the Y-guide, a
surface waveguide, installed along
the train tracks. A pulsed radar
signal is generated within the
train and coupled to the Y-guide.
If an obstacle is located in close
proximity to the track and Y-guide
combination, a signal is returned
to the train and braking operations
begin. Figure 1 shows the cross-
section field configuration of the
Y-guide whose name is derived
from its inverted Y-shaped cross
section. A slow-wave structure is
produced by the square teeth at the
edge of the vertical plate while the
sloping portions act as shields
against ground besides functioning
as mechanical stabilizers.

November 2, 1962

Since high physical uniformity
is required to keep signal-to-noise
ratio sufficiently large, mechanical
joints between various sections of
Y-guide had to be made with great
care.

Attenuation constant ot a section
of guide was measured using the
received signal level from a small
dipole antenna attached to a sliding
dummy load An experimental
coupler exciter for a test section of
Y-guide is also shown in Fig. 1

REFLECTIONS-—Reflections due
to artificial obstacles placed nea
the Y-guide railroad track combin-
ation were measured using both a
standing-wave detector and a pulse
radar system Some typical results
using the standing-wave detector
are shown in Fig. 2 while some
pulse radar rseults are shown in
the photos.

Figure A shows the pulse radar
system used for the experiment
When a man’s hand was placed near
the guide as shown in Fig. B, the
results were as shown in Fig. C.
When a railroad tie (Fig. D) was
placed on the track, the result is
shown in Fig. E and with the tie
about 6-inches away from the track,
Fig. F results. An aluminum pipe

Aluminum pipe touching track . .,

also makesg larger returm

g

(1)

than one six inchcs away

(Fig. G) touching the track is
shown in Fig. H with Fig. I show-
ing the signal from G-inches away.

Irregularities in the track and
Y-guide are far below —40 db so
that operator of a high-speed loco-
motive is sure to be informed of
obstacles lving within several
inches of the track.
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BALINVERTER—Frequency-

This balanced-input mixer is ideal for use with frequency-

independent antennas; it possesses the noise-cancellation properties

characteristic of magic-tee or coaxial hybrid mixers

By CLAUDE STROTHER, JR.* and CLIFFORD R. LUNDQUIST

Guidance Div., U, 8, Naval Urdnance Laboratory, Corona, Calif.

LOCAL-OSCILLATOR noise side-
bands often interfers with low-level
signals, thus reducing receiver
sensitivity." Balanced mixers are
generally preferred to single-ended
mixers for their noise-cancellation
characteristic, which minimizes the
effect of local-oscillator noise side-
bands on receiver sensitivity.” How-
ever for conventional balanced mix-
ers, a limitation occurs in frequency
coverage on the order of one octave
for mixers using 8-db hybrid cou-
plers as the basic component. More-
over, these mixers normally have
only a single input port, which
necessitates the use of some type of
balun. if the associated antenna is
of the balanced type. On the other
hand, unbalanced mixers, although
frequency-insensitive, do not pro-

hd Now_with Lockheed Missiles and Space
Corp., Palo Alto. Calf.

AUTHORS Lundquist and Strother measure noise figure of balinverter.

vide noise cancellation of local-
oscillators sideband components,
nor do they have two ports as re-
quired for mating directly with a
balanced antenna.

The balinverter incorporates
some of the advantages of the con-
ventional unbalanced and balanced
mixers, but additionally has the
feature of two input ports, which
is ideal for use with the balanced
output of frequency-independent
antennas.

Construction of the basic circuit
(A) would normally be from
coaxial or stripline where wide fre-
quency bands are to be covered,
since waveguide would introduce
frequency limitations. The local
oscillator is coupled capactively, or
with a directional coupler. Fre-
guency compensation of local oscil-
lator power may be provided if de-
sired. Mixer operation is conven-
tional. except that here the two in-

The converters used are Sage Laboratories model 242 conxial single-ended

mixers
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put signals are out of phase, while
the oscillator signals to the two
crystals are in phase. This provides
in-phase components to the i-f for
any noise sidebands of the local
oscillator, which results in cancel-
lation because of the balanced i-f
input- If an unbalanced i-f input is
required, similar operation may be
obtained by using a reversed crys-
tal in one of the mixers.

TEST DATA—To show the oper-
ation of the balinverter, a test was
set up using commercial compo-
nents (B). The photo shows a typi-
cal bench setup for making the
noise-figure measurements. The
balanced input signals were simu-
lated with hybrid rings and magic
tees as required to provide a bal-
anced input at the various test fre-
quencies. Various noise sources
were used to obtain the data points
(C). Limitation of data points was

BALINVERTER PROPERTIES

The balinverter, a balanced-input
converter, provides a mixer that
can match directly to a halanced
antenna, without frequency-sensi-
tive baluns. It also has the noise-
cancellation properties of hybrid
balanced mixers, but can operate
over greatly extended bandwidths.
One application in which this de-
vice should provide improved oper-
ation 18 the =zero-frequency 1i-f
receiver, where mixer balance 13
required over the desired range of
interference suppression.’ Rejec-
tion of unwanted signals outside
the region of mixer balance is fre-
quently done with filters, thus re-
quiring additional complexity

electronics




Insensitive Balanced Converter

determined by availability of noise
sources.

To show effectively the balanced
operation of the converter, a noisy
local oscillator was required. Initial
tests were made with a klystron
oscillator, frequency - modulated
with a noise source. However,
sufficient sidebands were not ob-
tained to significantly lower sensi-
tivity threshold. A voltage-tunnel
magnetron was then found to be
suitable. The low Q of the magne-
tron, required for wide-range elec-
tronic tuning, readily provided
high-level noise sidebands. To pro-
vide local oscillator signals at fre-
quencies above 4 Gec, backward-
wave oscillators were used. The
500-Mc local oscillator signal was
obtained from a triode modulated
at the i-f frequency to simulate
noise modulation.

The noise-figure tests were first
made with the input to one of the
unbalanced mixers disconnected.
These tests were then repeated with
both unbalanced mixers in use
Plotting these data (C) shows the
extended range of balanced opera-
tion obtained in the true balin-
verter,

The design of a balinverter as a
small module is planned, using
stripline construction. In a pre-
liminary design (D), the input ter-
minals will mate directly to a broad-
band microwave antenna with bal-
anced feeds. Local oscillator cou
pling will be made by a directional
coupler. Capacitive coupling could
alternatively be used, but the direc-
tional coupler has the advantage of
suppressing local-oscillator radia-
tion. The directional coupler will
cause some degree of frequency
limitation but not to exceed that of
the local-oscillator tuning range,
which now appears to establish the
limits of frequency coverage.

REFERENCES

(1) J. B. Wlsner, Source Noise and Its
Effect Upon Electronic Systems, Trans
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Dec. 1954,

(2) R. W. Landee, D. C. Davis and
A. P. Albrecht, “Electronics Deslgners
Handbook,” p 7, McGraw-Hill Book Co.,
Inc.,, New York, 1957.

(3) M. D. Rubin, Receivers With Zero
Intermediate Frequency, Proc IRE
Corresp, 49, No. 8, p 1327, Aug. 1961.

November 2, 1962

CONV
= >
BALANCED
LOCAL |-F
SIGNAL =&
ik 0S¢ L awpL
(A) CONV
CONV
——» 6OMC I-F
AMPL
LOCAL 0SC =
POWER DIVIDER l
HYBRID 0dp 7%( j0%h AUTOMATIC
RING S NOISE FIGURE
METER
FREQ LOCAL l
— | METER 0sc |~
- GAS TUBE
CONV NOISE GEN
(B) |
30
o 250 UNBALANCED
s CONVERTER
z
w
[¢
3 20 e
=
w
%
o
=z
15—
BALINVERTER
10—
| 1 1 { 1 { | 1
| 2 4 5 6 7 8
(C) FREQUENCY IN GC
DIRECTIONAL
COUPLERS

CRYSTAL CURRENT 1| 0005
MONITORING ?ﬁilrx_tZZE::l_:L
- | 00 L
~ 0.00!

BALANCED 0-C RETURNS
INPUT J_ I-F OUTPUT 15 MC
0.001
T o0
TERMINATIONS CONV  CHOKE =
DIODE COILS | =
(D) LOCAL 0SC INPUT ¢ 0.005

BALINVERTER basic circuit (A); test arrangement (B) for showing wzfic-
band noise-cancellation properties (C) of the balinverter; preliminary design
for stripline balinverter (D)

47



DESIGNING SPECIAL POWER SUPPLIES FOR

Voltage-Tunable Oscillators

Power supplies for backward-wave oscillators and voltage-tunable

magnetrons should be considered an integral part of the system design problem.

Here, such design problems and solutions are discussed

By STEPHEN PRIGOZY," Airborne Instruments Lab., Deer Park, L. 1., N, Y.

TO UNDERSTAND power supply
problems more fully, it is necessary
to have some background on volt-
age-tunable tubes. Typcial voltage
tunable oscillators are the back-
ward-wave oscillator’ (bwo) and
the voltage-tunable magnetron®
(vtm). Figure 1A and 1E show
the two tube types.

The bwo has five elements: the
helix or delay line, a slow wave
periodic structure; the cathode;
anode; grid; and filament. Varie-
ties of these tubes lack either an
anode or a grid. The filament and
cathode perform functions similar
to a conventional triode such as
generating an electron supply. Elec-
trons are accelerated by the helix to
cathode voltage, and focused
through the center of the helix by
a magnet. The interaction of this
beam and the electromagnetic wave
in the helix causes the oscillation
whose frequency is a function of
the helix to cathode voltage. The
anode and grid can be used for
modulation and power leveling.

The vtm consists of: the anode,
cathode, injgction electrode and fila-
ment. The anode voltage deter-
mines the frequency of oscillation.

DESIGN PROBLEMS—In both
tube types, the frequency-determin-
ing element is at d-c ground, and
the cathode is at a high negative
potential. For heat dissipation, the
frequency-determining element is
connected to the shell of the tube.
Because r-f energy is coupled from
the end of the frequency-determin-
ing element, it is expedient to have
it at a low potential with respect
to ground.

* Now with Electronic Energy Conversion
Corp., Bethpage, New York
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FOR WANT OF A NAIL

Power-supply design is often
taken for granted by engineers.
This neglect can cause severe prob-
lems when working with voltage-
tunable vacuum-tube oscillators. In
such circuits the power supply must
be considered from the start as an
integral part of the system.

These considerations increase the
difficulties in the design of these
supplies. The voltages that sup-
ply the other elements of the tube
with respect to the cathode must
now float at the high negative cath-
ode potential. Therefore, power
transformers in these supplies must
withstand the high cathode poten-
tial between primary and second-
ary. Problems of coupling a-c to
the cathode, due to transformer
distributed capacitances, are also
increased. Sector wound toroids,
Faraday shields, voltage doublers
to reduce the turns ratio, and a
larger output capacitor on the cath-
ode are techniques that can be used
to reduce this effect

The frequency of the voltage-
tuned oscillator is varied by chang-
ing the cathode to delay-line voltage
in the bwo or the cathode to anode
voltage in the vtm. Figure 1B and
1F show typical curves of frequency
versus tuning voltage for these
tubes. These characteristics, with
the maximum permissible f-m of
the system, determine the allowable
tuning ripple voltage. If the maxi-
mum permissible f-m from the
oscillator is A Mc per volt and the
slope or derivative of the tuning

curve at a particular point is B Mec
per volt, then the maximum allow-
able ripple voltage at that point is
A/B volts.

From the curves of Fig. 1B and
1F, the ripple voltage for the vtm
must be less than some constant
value over the complete tuning
range because the tuning charac-
teristic is linear. However, in the
bwo, the ripple may increase as the
tuning voltage increases because of
the changing slope of the curve.

The dynamic tuning voltage
range of the tubes can be seen from
the curves. The vtm’s fall into the
dynamic range 8 to 1, while the
bwo’'s can go as high as 10 to 1.
In practice, ranges of 10 to 1 are
difficult to realize with commonly
used techniques such as saturable
reactors used with electronic am-
plifiers.

All the other elements, in both
types of tubes, have secondary ef-
fects upon frequency. Therefore,
these voltages must be regulated
to reduce frequency drift, and to
keep ripple voltages low enough to
forestall appreciable amounts of
f-m.

The anode and grid voltages of
the bwo and the injection electrode
voltage of the vtm affect output
power. These elements can be used
for modulation, pulsing, turn-off,
and power leveling.

Figure 1C and 1G show curves of
power output versus frequency for
the bwo and vtm. The vtm curve
is relatively flat and, in general, is
suitable for most applications.
However, the bwo power varies to
a great extent when the frequency
changes. The bwo power must be
leveled by a scheme such as vary-
ing the grid voltage,

electronics
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In turning on the bwo, the fila-
ment and grid voltages are first
applied, then, after filament warm-
up, the anode and helix voltages are
applied simultaneously. To turn on
the vtm, the filament and injection
electrode voltages are applied first.
Then, after filament warmup, an-
ode voltage is applied. This se-
quence is necessary to insure
proper starting of oscillators,

Both a-¢ and d-c external mag-
netic fields can perturb the field of
the tube-focusing permanent mag-
net. These can cause frequency er-
rors and f-m. Strong d-c¢ fields or
ferrous metal in proximity to the
tube can stop operation. Since the
power supply is usually near the
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tube, techniques to reduce the mag-
netic fields around it, such as shield-
ing and toroids should be used.

POWER SUPPLIES—Figures 1D
and 1H show block diagrams of the
complete bwo and vtm supplies.
Each block has typical voltage and
current requirements that will ac-
commodate a large variety of tubes.
The anode, grid, filament and in-
jection electrode voltages float at
the high negative cathode potential.

The supply for the helix voltage
of the bwo and the anode voltage
of the vtm referred to as the tun-
ing voltage present the most diffi-
cult problems. This voltage, ap-
plied between the cathode and the

slow-wave periodic structure, con-
trols the frequency of oscillation,

Typically this voltage must
possess: range—200 to 2,000 v d-c;
maximum power output—40 w;
maximum ripple voltage—10 mv
peak to peak; line and load regula-
tion—O0.1 percent, with 10-percent
line and load changes; linearity—
0.25 percent with respect to analog
input voltage; stability—0.1 per-
cent

These characteristics are strin-
gent and are usually found in
heavy laboratory equipment. How-
ever, by novel circuit design and
choice of components, a lightweight,
reliable and rugged supply that
meets these requirements was de-
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signed. Figure 2A shows a diagram
of the supply. During operation,
the d-e analog input voltage, 0.5 to
5 v, which drives the supply, is com-
pared in a differential amplifier
with the attenuated output voltage.
The difference is chopped?, and ap-
plied to an a-c power amplifier. The
output transformer of the amplifier
supplies the step-up necessary to ob-
tain the high voltage, which is then
rectified, filtered and applied to the
oscillator tube. Thus, the circuit
is a high-gain feedback d-¢ power
amplifier.

The differential amplifier is bal-
anced; @, and @, are matched pairs
of transistors in a single case. The
base-emitter voltages and current
gains are matched over a wide
temperature range. Two sets of
transistors insure a high input
impedance so that neither the ana-
log voltage nor the feedback attenu-
ator is loaded. Transistor Q, is a
constant-current source that pro-
vides the differential amplifier with
high common-mode rejection. The
chopper is driven from the bal-
anced output of the differential
amplifier. Thus, power-supply vari-
ations in the amplifier feed are can-
celed. Diode D insures that a

AAA

unipolar signal is fed to the chop-
per. If the diode were absent, the
circuit could go into a positive
feedback condition and lock-up at
the high voltage. The diode varia-
tions do not affect the accuracy
because the diode is past the com-
parison point in the circuit.

The modulating frequency used
in the equipment was 4 Kc. The
choice of frequency depends upon
system bandwidth or response
time, ripple voltage and size of
filter components and must be an
engineering compromise. Regula-
tion of the supply is controlled by
the loop gain and can be designed
using feedback theory. The circuit
has operated over the —35 deg to
471 deg C range.

Filament supplies for voltage-
tunable tubes can be either constant
voltage or constant current, depend-
ing upon the type of tube. Most
bwo’s and some vtm’s use constant-
voltage supplies; the majority of
vtm’s use constant-current supplies.

Figure 3A and 3B show practical
circuits for each of the two types
of supply. In the constant-voltage
type, the output voltage is com-
pared with a fixed reference in a
d-c amplifier. The difference be-
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FILAMENT SUPPLIES for the bwo (A) and for the vim (B); and anode
or injection electrode supply (C)—Fig. 8

tween the two controls a series pass
element to keep the output voltage
constant. In the constant-current
supply, the voltage drop across a
1-ohm resistor, proportional to
output current, is compared with a
fixed reference and kept constant.

The 1,000 ohm resistors in the
bases match the output impedances
of the reference dividers and aid
regulation. Due to manufacturing
tolerances, it is necessary to pro-
vide a power supply that can be
varied over a wide range for the
anode or injection electrode. A
voltage range from 50 to 200 volts
will accommodate most tubes.

Figure 3C shows a typical sup-
ply. A constant voltage bridge
floating on a variable resistor feeds
a differential amplifier and a series
regulator. The total current
through the bridge and the differ-
ential amplifier is constant at bal-
ance. Varying the 20,000-ohm re-
sistor sets the output voltage. The
minimum limit or short-circuit cur-
rent is the sum of the bridge cur-
rent and the maximum normal out-
put current,

BWO LEVELING—It is usually
necessary to use some method to
level the power of bwo tubes. Fig-
ure 2B shows a method for accom-
plishing this. The d-¢ output from
a power detector is compared with
a fixed reference voltage in a d-c
differential amplifier. The differ-
ence is chopped, amplified, stepped-
up, rectified, filtered and applied to
the grid of the bwo. The grid volt-
age varies to keep the output power
of the tube constant. Thus, the
tube is an integral part of the feed-
back loop and must be considered
in the design. The circuit is simi-
lar to the tuning supply. It can
level power to =1 percent.
Complete power supplies for a
voltage-tunable oscillator similar
to those described above can be re-
duced to about 250 in.’, weighing 10
Ibs. Power supplies and tubes can
be integrated into packages for use
as receiver local oscillators, octave
sweep and signal generators.
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(2) Voltage Tunable Magnetron, G.E.
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(3) N. F. Moody, A Silicon-Junction
Diode Modulator of 10-8 Amp Sensitivity
for Use in Junction-Transistor D-C
Amplifiers, Proc NEC, 1955.

electronic-



i3

'V A -

OZALID NVEW.

2

NEW IDEAS TO HELP YOU WITH ENGINEERING REPRODUCTION AND DRAWING

Replacement Break-even operating days for new lamp
lamp after decrease in light intensity
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Days operating on weak lamp

20% decrease in light intensity

40% decrease in light intensity

Prompt replacement of weak printing
lamps doesn’t cost, it pays!

Operating a diazo machine with a
weak printing lamp is like bailing
water with a sieve. You’re working,
but the lamp 7sn’t. Install new
lamps and pay for them with the
dollars you would have lost had you
tried to get the last little flicker
from your old lamp.

Sound incredible? Consider ex-
pensive operator time, lower ma-
chine output, below-par copy
quality, and you see why money is
lost. How big a loss? Check the
solid line on the graph above. Run
a machine for just 21 days with a
lamp that’s 209, off full strength,
and you've let $100 slip through
your fingers. And if lamp intensity
falls off 309, or 449, your losses
are all the more serious.

Pushing a weak lamp is not sound

economics. Eking the last bit of
light from a lamp is a costly mistake
that adversely affects the operation
of a reproduction department or
commercial shop.

Replace weak printing lamps
promptly. It pays.

How do you know when
the “break-even point”
is reached?

Easiest way, of course, is to use a
new test sheet which Ozalid sup-
plies. This sheet, reproduced on
your diazo machine, will show lamp
efficiency. Merely compare the pres-
ent machine speed necessary for a
good print with the original speed
at which a print of like quality was
produced.

Copy the test sheet periodically

on all your machines to keep abreast
of thelight intensity fall-off on each
diazo printer. The Ozalid test sheet,
and the instruction bulletin that
comes with it, will help you detere
mine proper replacement times.

Whose printing lamps are
the best buy?

In all cases, the best possible lamp
replacement will come from the
original manufacturer of your ma-
chine. Here’s why:

1. A manufacturer balances lamp
and transformer for each machine
model. Any imbalance caused by
use of another lamp could result in
shorter lamp life, fluctuating light
intensity, or a burned out transe
former.

2. The cooling system of a machine
model is designed for use with a
particular lamp to maintain lamp
temperature at the optimum level
for long life and even print quality.

The cardinal rule: Depend on the
machine manufacturer for your
lamp replacements. His lamp guar-
antee puts money in your pocket,

Ozalid announces
new low prices
on printing lamps!

Buying replacements could never
be more attractive than it is right
now! Even if your machines won’t
need replacements for a while, now
would still be a good time to buy
them. Keep spares on hand and
hold machine down-time to a bare
minimum,

Before it slips your mind, send
in for that test sheet and instruc-
tion bulletin we spoke of earlier.,
Use it regularly to keep track of
your machines’ lamp intensity.

For your valuable test sheet and
the companion bulletin just write
to OZALID, Dept. 188, Binghamton,
New York.

Ozalid, General Aniline & Film Corporation. In Canada: The Hughes-Owens Co. Ltd,, Montreal
VISIT THE OZ,.i.D BOOTHS 642-650 AT V.C.C. IN PHILADELPHIA
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Recently Derived Graphs

Simplify Pulse Transformer Design

Inductance and capacitance can be found by
one measurement and use of three curves
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TEST CIRCUIT (A4) for making
measurements. Low  frequency
range of transformer (B) yields
primary inductance, (D) gives re.
sonant frequency and allows shunt
capacitance determination and (C)
gives a close approximation to
secondary inductance

By DAN M. BOWERS, Computer Control Co., Inc, Framingham, Mass.

ELECTRICAL value of most
pulse transformers, although
typically small, can be deter-
mined to high accuracy graphi-
cally., Of major interest are
self-inductance, mutual induct-
ance and shunt capacitance.

One winding of the pulse
transformer is placed across ter-
minals XY of the circuit shown
at (A) in the figure. The am
plitude of e, is held constant and
the amplitude of e, is measured
as a function of frequency. Im-
pedance Z, is then calculated and
plotted as a function of f, using
the relationship Z, = e, R/ (e; -
¢.). This yields the typical plot
of a parallel resonant circuit.

The low-frequency linear por-
tion of the curve is assumed to
be due purely to the inductive
component of Z, and therefore,
in this region, L, = Z./2 = f
Since Z, has been plotted as a
function of f, the slope of the
curve is Z,/f; this slope is de-
termined graphically and L, is
calculated.

FREQUENCY — The resonant
frequency, f., of the winding is
then determined graphically
{from the maximum value of Z,
on the full plot of Z, against f.
Since f, = 1/ 2 = VL, C,, with
L, having been determined, and
f, obtained from the graph, the
shunt capacitance C, is calcu-
lated from C, = 1/(2 = f.)* L.

Mutual inductance M, can be
calculated after the primary in-
ductance L,, and the secondary
inductance L,, have been deter-
mined M, = \L,, L..

The other parts of the sketch

illustrate the use of the technique
for a pulse transformer

Core: General Ceramics F
262-Q, insulated with 1 to 2 mils
plastic dip

Primary: 110 turns Awg No.
38 wire, insulated with 5 to 10
mil tape

Secondary: 11 turns Awg No
38 wire, three secondaries wound
over primary

SOLUTION—In the figure,
(B) is a linear plot of the low
frequency portion of primary im-
pedance Z,, as a function of fre-
quency, and the linear portion of
the curve due to the inductive
component 2 = j L,, is approxi-
mated by the dotted line. The
slope Z,,/f of this line is 6.47 X
10~ ohm-second. Using L. = 1/
2« (Z,,/f), primary inductance
is 1.03 mh

From (D), resonant frequency
{f, of the primary winding is
625 Kc. Shunt capacitance C,,
of the primary is determined
from C, = 1/(2 = f.)* L. to be
65 pf.

Secondary inductance L., is
more difficult to determine be-
cause it is so small. As shown
by the dotted lines in (C), Z../
f lies between 81.5 and 155
micro -ohm -seconds; therefore
L., lies between 12.9 and 24.7
«h. (As a check, using the turns
ratio of 10 to 1 and the value
1.08 mh for L,,, L,, = L,,/N* =
10.3 ph.) From (D), secondary
f. is 2.6 Mc and therefore C..
must be between 152 and 304 pf
Mutual inductance M, is calcu-
lated to be between 115 and 159
wh.
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| L] AERO-THERMODYNAMICS

[ Extensive research in advanced aero-thermo-
dynamics relating to missiles'and space vehicles
is now being performed in Douglas laboratories.
Among current areas are dissociation non-
[ equilibrium in supersonic flows; separated
|| supersonic boundary layer phenomena; experi-
| mental boundiary layer studies; heat transfer;
turbulent mass transfer; and base flow.
Support of this program is provided through
| a multi-million dollar laboratory complex. In-
cluded is the Douglas Aerophysics Laboratory,

| S

| ties in the aerospace industry.

] - Of career interest to engineers and scientists
" If you are seeking stimulating assignments and -
- .associates, full support of your activities, and -
| an open door to advancement, investigate the

ISSILE & $PACE SYSTEMS D|VI
___| An equal opportunity employer

. one of the finest ,ﬂui,d_ dynamj'cm research facili-

1ON

.|.among the more than 500 R & D programs under way at Douglas

outstanding career opportunities at Douglas.
Here, the emphasis is on the research and
development that solve today’s problems and
lead to involvement in the biggest defense and
space projects of tomorrow. Also, scholarships
and financial assistance are available to con-
tinue your studies in such nearby universities |
‘asU.C.L.A., Southern California and Cal Tech.
Send us your resume or fill out and mail the
coupon. Within 15 days from the receipt of
your letter, we will send you specific informa-
tion on opportunities in your field at Douglas.

i G i o i s =771
—4 Mr. F. V. Edmonds - | II
1 _ Missile and Space Systems Division F12 i
|| Douglas Aircraft Company | | |
~|- 3000 Ocean.Park Boulevard P :
|| Santa Monica, California L1
- 1 -
i
1

Please send me full information on profes-
sional opportunities in my field at Douglas.

H

}

[

i i

H Name = — ' S —_— | I
I ;.Engineering or. B 1 W . l_ "
| scientitic field___ i 4 . | | i
i H i H
| B S

= I': Address _, Bl ; AN T CH _%‘ .,: =
! | ‘ | Lo
|1 ciy: : e ST oo | i %

] H
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RESEARCH AND DEVELOPMENT

CRT Provides Three-Dimensional Displays

Rotating-screen tube with
suitable scanning provides
brightness of tv screens

CATHODE-RAY tube can provide
three-dimensional displays of ana-
log information. Brightness can be
comparable to that of a television
receiver, and multiple-color dis-
plays can be simply obtained. The
three-dimensional display tube is
suitable for a number of applica-
tions, including air-traffic control
and spatial navigation problems.
Imaging cathode-ray tube infor-
mation on a rotating screen is one
method of obtaining three-dimen-
sional displays. Despite its advan-
tages, this approach has had the
drawbacks of low brightness and
complexity of the display mecha-
nism. The system shown in Fig. 1

promises solution to many three-
dimensional display problems. It
has been tested in a vacuum de-
mountable system at Hughes Re-
search Laboratories and was de-
seribed at the recent Electron
Devices Meeting in a paper by
Richard D. Ketchpel.

OPERATION — The phosphor-
coated mesh screen rotates about
the vertical axis in the evacuated
glass sphere at 900 rpm. To illw
minate a point within the spherical
volume, the beam is deflected to the
desired point and momentarily
gated on when the plane of the
rotating screen coincides with the
point. Gating time is short (a few
hundred microseconds) to avoid
smearing as the screen rotates.
Since the beam can be gated on
twice during each 360 degrees of
rotation, point flicker is 30 cps.

Billion-Electron-Volt Particle Collision Experiment

3 E\‘ ﬂ

pav = .
x’. ‘

52 g S
4 4 e

STANFORD UNIVERSITY scientists will use this apparatus to check

[ \

the laws of quantum electrodynamics at hyper-short distances. They will
inject two 500-Mev particles into the rings in opposite directions and 0b-
serve the cffects of the collision. An r-f field will keep particle energy
constant until particles collide at intersection of the two rings
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AXIS OF
CATHODE -RAY O]
TUBE - GUN Q

EAM

PHOSPHORED
DISK

SYNCHRONOUS
ARMATURE

ROTATING phosphor-coated disk

enables crt to form three-dimen
gional images—Fig. 1

The point thus appears as a con-
tinuous spot of light floating in
the sphere. The entire sphere can
be filled with such floating points
of light to form a three-dimen-
sional image.

It was observed during tests that
light intensity was fairly inde-
pendent of observation point or of
the position of the observed spof.
within the volume of the sphere.
Simple Lissajous patterns illus-
trated the ease of determining line
intersections. Apparently, chang-
ing perspective slightly by move-
ment of the head is very helpful
to observers in determining inter
sections. Surfaces generated by
high-frequency Lissajous figurcs
demonstrated the realistic geo-
graphical contour display that could
be obtained.

In a simulated air-traffic control
display, adding trails to the tar.
gets aided considerably in perceiv
ing three-dimensional positions.
Finally, eye strain was not notice-
able after viewing the display for
many minutes.

Either electrostatic or magnetic
deflection =rt guns can be used.
When the screen is parallel to the
beam, illuminating it from the edge
becomes difficult. If objectionable
frame shadow cannot be eliminated
by a thin (0.1 inch) screen support
frame, 3 second crt gun can be

electronics



LOW COST

. WIDE
¥ APPLICATION

' FLEXIBILITY

01500 VOLTS
O-8 MILLUAMPS

§ D€ xiLovolrs '/{
kepoa

—-_ GND +

000

KILOVOLTS

——— e o 0-1500V/0-5 ma
A B G
L]
\\~A q,v' = 0.05% REGULATION and STABILITY
REGULATED %DC SUPPLIES 0.5 mv rms RIPPLE
Adjustable Overload Protection

from 0-2V/ 1A to 0-1500v/ 5ma = No Voltage Overshoot

Bench or Rack mounting
KEPCO QUALITY AT COMPETITIVE PRICES!

Control Amplifier Terminals for:
EQUIP YOUR FACILITY WITH ALL SEVEN = Programming Voltage/Current by

BASIC POWER SUPPLIES FOR ONLY $1248 Resistance or VOltage
AVAILABLE FROM STOCK = Remote Error Sensing
MODEL ABC 2-1M ABC 7.5-2M ABC 15-1M | ABC 30-0.3M | ABC 40-0.5M ABC 200M ABC 1500M
DC OUTPUT
VOLTS 0-2 0-7.5 0-15 0-30 0-40 0-200 0-1500
A 0-1 0-2 0-1 0-0.3 0-0.5 0-0.1 0-5ma
PRICE $179.00 $159.00 $159.00 $119.00 $159.00 $199.00 $274.00
--------------- Over 250 standard models available from stock—write for new catalog B-621
=) pco‘; 131-38 SANFORD AVENUE e FLUSHING 52, N.Y., U.S.A. e Phone (212) IN 1.7000
SreeLJine. ___ -~ -7 ® TWX# (212) 539-6623 ¢ Cable Address: KEPCOPOWER NEW YORK
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BABCOCK

ELECTRONIES CORP

The BABCOCK BRU-1, is a
solid state, crystal con-
trolled, FM Command Re-
ceiver designed for use in
missiles and unmanned
aircraft. The modular
design provides for more
efficient assembly and
maintenance of the re-
ceiver. Completely transis-
torized, the BRU-1 weighs
1Y Ibs. and is only 434"
deep by 33%" wide by 2"
high. All circuit connec-
tions of the BRU-1 are fail-
proof —soldered with
ERSIN Multicore 5-Core
Solder — assuring contin-
ued dependability and high
performance.

ERSIN Multicore 5-Core
Solder costs BABCOCK a
trifle more than ordinary
solders — but this is more
than compensated for by
the vital savings realized
through more joints-per-
pound, and virtually no
costly rejects due to cold
or H/R joints. For produc-
tion efficiency, guaranteed
by 5 cores of exclusive
ERSIN flux and fast melt-
ing thin-wall construction,
quality manufacturers have
come to rely on ERSIN
Multicore, the world’s
finest cored solder.

Multicore is approved under all
applicable Federal Specifications

For information, write
Department MS 162

Wulizot

5.CORE @ SOLDER

added at a position rotated 45 de-
grees from the first gun to illumi-
nate the blank sector of the screen.

The rotating screen can be round,
square or semicircular to suit dis-
play requirements. Use of a 21-inch
screen is mechanically feasible be-
cause of the rotary motion of the
phosphored screen.

A two-color display can be ob-
tained by coating each half of the
screen with a different color phos-
phor. Gating the beam once every
360 degrees of rotation can provide
either pure color, or a mixture of
the two colors can be obtained by
gating the beam every 180 degrees.
Coating the back of the screen with
two additional colors could provide
a four-color display. A second crt
gun located at 180 degrees from
the first gun would be needed to
illuminate the other two phosphors.
Alpha numeric information can be
displayed using a shaped beam
crt gun.

SCANNING — Characteristics ot
the display depend heavily on the
scanning method used. A conven-
tional tv raster scan could be used
in which a complete raster would
be traced at successive positions of
the screen as it was rotated. A
three-dimensional display would be
formed from many two-dimensional
rasters in separate planes. The en-
tire volume could be scanned in 180
individual planes with 1-degree
resolution in angular rotation.

Using this method of scanning
to sweep the entire volume in 1/30
second would require wide band-
widths in deflection and gating cir-
cuits. Also, brightness would be
adversely affected because of the
large area scanned.

Scanning could be accomplished
by a more practical method that
would be completely adequate for
many applications. If the data to
be displayed were suitably proc-
essed, discontinuous deflection scan-
ning could be used. For example,
in a geographical contour map used
for aircraft terrain avoidance, only
one contour line is needed in each
plane. Thus, if three-dimensional
radar information were processed
so that one contour line could be
traced instead of an entire raster
for each plane, more deflection time
would be available. Since the total
area swept would be about the same

X _DATA
MAGNETIC | Y DATA _| DIGITAL TO
ORUM iINTENSITY ANALOG
CONVERTER
T
|
t
1
SYNCH— OISTORT—
RONOUS CLOCK 1ON
MOTOR NET
OEFLECTION
VOLTAGES
SYNCH— | NTENSTTY | 3-0
ronous | 'NTEMS DISPLAY
MOTOR | == — = —- TUBE

PROCESSED data stored on drum
is converted to analog form for
display—Fig. 2

parable brightness and resolution
could be expected.

In another example, only the
vehicle and the runway position
need be shown in a ground control
approach display. Possibly separate
crt guns could be used to display
the vehicle and the runway.

Probably a maximum of ten sepa-
rate targets would be presented in
a collision-avoidance display. With
as many as ten targets displayed
in any of 180 separate planes, band-
width requirements for deflection
and gating would be much less se-
vere than if complete rasters were
scanned in each plane. Similarly,
brightness would be greatly im-
proved.

DRIVE CIRCUIT—The three-di-
mensional tube might be pro-
grammed for this application as
shown in Fig. 2. Positional and
intensity information about each
target is recorded in digital form
on the magnetic storage drum. The
storage medium permits the display
to be regenerated every 33 milli-
seconds, while the radar inputs are
updated every 5 seconds, assuming
the radar antenna rotates at 12 rpm

The x and y digital data is re-
corded directly on 18 of the 22
parallel tracks of the drum. Three
of the tracks establish any of 8
intensity levels. The remaining
track is for a clock signal to estab-
lish a reference between drum posi-
tion and rotation of the screen in
the three-dimensional tube. Thus
each 2-degree sector on the drum
surface contains information about
the positions and intensities of the

MULTICORE SALES CORPORATION

PORT WASHINGTON o NEW YORK ten possible targets to be displayed

as in conventional crt displays, com-

electronics
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in a particular plane.

Digital output from the magnetic
storage drum is converted to ana-
log voltage. The deflection voltages
are fed through a trapezoidal dis-
tortion network to correct the dis-
tortion resulting when a plane is
not perpendicular to the gun axis.

Infrared May Permit
Blind Night Landings

AIRCRAFT landings could be made in
total darkness using a simple in-
frared tracking system. The rela-
tively inexpensive device could also
guide short-range missiles or direct
space vehicles to a rendezvous.
The system, called Mirtrak for
Martin infrared tracker, has no
moving parts. The experimental
system developed by Martin Com-
pany consists of a separate infra-
red light source and the tracker.
The light can be modulated at any
frequency between 500 and 3,000
cps, enabling the tracker to differ-

entiate it from any other light
source.
To guide a missile, the light

source could be carried in the tail
of the missile with the tracker sta-
tioned at the firing point. Devia-
tions in azimuth and elevation from
the intended course would be pro-
vided as positive and negative d-c
voltages. These errors signals could
be used by missile control equip-
ment to correct the course of the
missile.

Mirtrak is said to be much less
complicated than other infrared
systems or comparable equipment
such as radar. It is less costly to
produce and maintain. There are
no moving parts, which can wear
and adversely affect accuracy. Mir-
trak accuracy is said to be 0.1
milliradian, the equivalent of 1 foot
at about 2 miles distance.

During acquisition, the field of
view is 20 degrees and during
tracking it is 1 degree. The lead-
sulfide detectors used provide a
spectral range of 0.6 to 2.6 microns,
but other detectors can also be used.

Company engineers believe Mir-
trak could be adapted for use in
terminal guidance of ballistic mis-
siles, for mapping roads in battle-
field situations and for other appli-
cations.

November 2, 1962

Sid
Herman
can
show

you...

Vice-President, Engineering, North Atlantic Industries

how N orth Atlantic’s instrument
servos fill the five major
systems jobs...exactly.

Measurement, remote display, data conversion, control, computation . . . Name the
task and it's probable that the North Atlantic man can show you how to meet it
precisely from NAl's comprehensive line of 3” and 2” vacuum tube and all solid
state instrument servos.

Production models are available for high- and low-level ac, dc, synchro, strain gage,
thermocouple, resistance bulb and other inputs. Most can be supplied with choice
of pointer, counter, torque shaft or digitizer outputs. All utilize flexible design that
permits any combination of input-output features to be supplied rapidly to user
requirements, for both ground and airborne applications. Some are described below.

SBI-201 SBI-40t SBI-501 $BI-502 SBI-509
Single Pointer [ A.to D Converter Shaft Position Three-Digit Dual Scale
OC Ratiometer Repeater Counter Readout Readout
& o= ¢
Input ;
t 10 mv to 100v dc | Input Input Input
Denom. 5-50v Accuracy ac, dc or synchro | ac, dc, or synchio | ac, dc, or synchro
Num. 10 mv-100v *.1% fs | Accuracy Accuracy Accuracy
Accuracy Resolution +.1to+.5%fs | +05t0.1% fs .0510.1% fs
+.2 to +=.5%fs from 0.05%* | Resolution Resolution Resolution
Resolution Response .05 t0 .25% .02 to .05% .02 to .05%
1t0.2% Irom 2 sec fs* | Response Response Response
Response depending on | 7 sec. @ 15 oz-in 15 sec. fs 6 sec. fs
.25 sec. fs encoder used

If there's a critical job for an instrument servo in your system design, it will be worth
your while to talk to your North Atlantic engineering representative. For his name,
call or write today. Or request Catalog SFC-1 for complete data.

NORTH ATLANTIC industries, inc.
TERMINAL DRIVE, PLAINVIEW, L. 1.,

CIRCLE 57 ON READER SERVICE CARD

NEW YORK e OVerbrook 1-8600
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COMPONENTS AND MATERIALS

New Vapor-Deposition Process

Creates Tunnel Diodes

Program also establishes
much higher inherent
reliability of films

INCREASED emphasis is now
being placed on new and improved
vapor-deposition techniques for
both active and passive devices, par-
ticularly for high temperature and
radiation resistant circuits.

So far two approaches to vapor
deposition of materials for active
devices have been successful. One
technique uses the properties of
continuous thin films deposited on
substrates, and encompasses field
effect phenomena, field emission
and tunneling. In a more recent
approach, single crystallites of sili-
con are deposited on a substrate
from the vapor.

The latter approach spots semi-
conductor crystals on a substrate
by masking out definite areas, leav-
ing free space on the substrate for
fabrication of the other circuit
elements.

Wire connections can be attached
to crystallite facets, or leads can be
made by evaporating connections to
the active crystallite of silicon.

Diodes and tunnel diodes have
been made at Melpar using the de-
posited crystal technique. Photo
shows tunnel diodes formed on sili-
con film deposited pyrolytically on
fused silica substrate. Characteris-
tics of tunnel diodes formed in this
manner are shown in Fig. 1.

FEASIBILITY—Ernest Bylander
and Richard Murphey of Melpar say
that formation of active devices in
crystallites is basically no more
difficult than forming active de-
vices in bulk materials. However
they use special techniques due to
crystallite size, their adhering
ability, and the nature of the insu-
lating substrate.

The crystallites are deposited
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AR
TUNNEL diode fabricated from
pyrolytically-grown crystallites

from the vapor by the reduction of
gilicon chlorine in hydrogen of
fused substrate heated to 1,100
deg C. Doping is done with a phos-
phorus pentoxide emitter-type dif-
fusion at 1,120 deg C for 24 hours
using oxygen as a carrier. The
phosphorus oxide layer is removed
by hydrogen fluoride. Aluminum-
boron wire is alloyed to one facet
and gold wire to an opposite facet.
The peak to valley ratio of current-
voltage curve is 2:1 in a typical
unit. Future attempts to improve
this ratio may center on increasing
the n-doping level, and improving
the alloying technique.

Tunneling has been observed in
units formed in continuous pyrolytic
films, however negative resistance
was not observed even after etch-
ing. Imperfect nature of the junc-
tion may be responsible.

STABLE DIELECTRICS—Search
for improved high-temperature di-

electrics continues. Several films can
go to 450 deg C with less than 10
percent change in capacitance (see
Fig. 2). Melpar now has a special
carbon crucible to contain the mate-
rials under study. This container
has aided the study of the dielec-
trics.

Dielectric studies were con-
ducted by Charles Feldman and
Michael Hacskaylo of Melpar. Tem-
perature of the crucible during
deposition of the dielectrics was
measured by an optical pyrometer.
High substrate temperatures were
controlled with a radiant heater.

A sharp peak in the dielectric
constant of zine sulfide at a particu-
lar thickness was studied rather
extensively. A similar peak was
observed in SiO. films. Anomalies
may be connected with the piezo-
electric nature of the materials,
and due to stress on the deposited
film. Annealing the film causes the
anomaly to disappear.

Work on rhenium film resistors
has been reported (see ELECTRON-
1cs, May 11, 1962, pgs 69 and 70).
Work since then confirms the fact
that rhenium forms a suitable film
resistor operating at 12 watts at
a temperature of 850 deg C.

Vacuum-deposited germanium
800
\
- \
\
600} \
\
% I \
e \
2 \
€ 400
=
=z I
™ 2001+
0 ] . ! : 1 L
0 0l 0.3 0.5 0.7
V¢ IN VOLTS
CRYSTAL-grown tunnel diode

characteristics—F1g. 1

electronics



MILLIMETER MICROWAVE COMPONENTS...26 to 220 kmc

Whatever your problem in millimeter waves —a component or com-
plete systems development — TRG has more of everything it takes, in-
cluding experience, to put the answers right in the palm of your hand.

FERRITE DEVICES: The TRG four
port circulator illustrated is typical
of our complete line of ferrite de-
vices covering the 26 to 140 km¢
band. Unit pictured operates at 75
kmc with 20 db isolation, 1 db loss,
and 1.3 VSWR. 3% band

« Complete ferrite duplexers

« Four port circulators

o Three port reciprocal switches
« Variable attenuators

« Modulators

+ On-off switches

« Isolators

el ¥

ANTENNAS: TRG has total capa-
bility in millimeter antennas. The
6 inch diameter unit pictured oper-
ates at 140 kmc with a one degree
beamwidth. Antennas are avail-
able in the 26 to 220 kmc band.

Horn-fed paraboloids 37 to 36"
Waveguide slot arrays

Conical scan antennas
Monopulse antennas

Circular polarized feeds
Linear-circular polarized feeds
Solid dielectric lenses
Electroformed gain standards

LOW LOSS CIRCULAR WAVE-
GUIDE COMPONENTS: For mill-
imeter systems involving long
waveguide runs, low loss TEo circu-
lar waveguide components reduce
waveguide losses to usable levels.
TRG has all the components neces-
sary for a TEo, circular waveguide
system.

« Mode filters

o Corrugated bends

« Rectangular to circular mode
transitions

« Rectangular to TE,; transitions

« Rotary joints

BOLOMETERS: TRG bolometers
are available over the entire 26 to
220 kmc band. The in-guide con-
struction eliminates noisy finger
contacts and dielectric windows
protect the delicate element from
air currents and dust, These are
the most sensitive video detecting
elements known in the millimeter
region.

TEST BENCH: A complete line of
millimeter components for test
bench measurements over the 26 to
220 kmc band.

Slotted lines
Directional couplers
Wavemeters
Variable attenuators
Precision attenuators
Phase shifters
Detector mounts
E/H tuners

Slide screw tuners
Sliding short circuits
Transitions

Bends
Terminations
Drill jigs

® 0 @ © s 06 0 0 % 0 0 0 0 0 0 o

HARMONIC MIXERS AND GEN-
ERATORS: TRG harmonic mixers
and generators incorporate a diode
element mounted directly into the
waveguide structure. Mixers are
available for second to eighth har-
monic mixing. These devices are
useful for stabilizing millimeter
sources, with lower frequency
standards, calibrating millimeter
frequency meters with lower fre-
quency standards and serving as the
front ends of millimeter receivers
in the 26 to 220 kmc region.

SYSTEMS COMPONENTS: A
complete line of systems com-
ponents for millimeter radar appli-
cations.

« Duplexers

« Single hybrid rings
« Triple hybrid rings
Balanced mixers
Waveguide switches
Ferrite switches
Antennas

Rotary joints
Flexible waveguides
Receiver front ends
Dual mode transducers

e * & o o 0 o o

CALORIMETERS: TRG water cal-
orimeters are useful laboratory

standards for absolute power
measurements in the millimeter
bands. The measurement tech-
nique employs a DC substitution
method in a balanced bridge circuit.

400 BORDER ST., EAST BOSTON 28, MASSACHUSETTS « LOgan 9-2110
Visit us at the NEREM SHOW—Booth 1814

Inﬁ, INC., ANTENNA & MICROWAVE DEPT,
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NO ADMITTANCE

Dust magnified 1000 times.

Tantalum Foil Capacitors
meet or beat MIL specs

Etched and plain
foil, polarized and
non-polarized, in
MIL case styles,
CL 20 and CL 30
series. Plain foil
ratings up to 300
volts. Write for
bulletin.

Dust is bad news for tantalum capacitors. The care we take to keep it out of our ultra-
modern tantalum capacitor plant at Greencastle, Indiana, would make the fussiest
housewife envious. Every week our plant climate control system takes several pounds
of dust out of the “‘clean’’ country air to make it fit to associate with our capacitors.

Precautions against moisture, dust and other contaminants are typical of the
advanced concepts in quality-engineered manufacturing, testing and inspection in our
Greencastle plant. Mallory tantalum capacitors equal or exceed MIL specs for
electrical parameters and environmental conditions. Mallory Capacitor Company,
Indianapolis 6, Indiana . . . a division of P. R. Mallory & Co. Inc.

WET SLUG, FOIL AND SOLID TANTALUM CAPACITORS MALLO Y
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Mallory tantalum capacitors
delivered from stock at factory

prices by these distributors:
Baltimore, Md.
Radio Electric Service
Boston, Mass.
Cramer Electronics
. DeMambro Radio Supply Co.
Lafayette Radio ‘
QPL House, Inc.
Bridgeport, Conn.
Westconn Electronics
Buffalo, N.Y.
Wehle Electronics
Chicago, lil.
Allied Electronics Corp.
Newark Electronics Corp.
Cincinnati, Ohio
United Radio
Cleveland, Ohio
Pioneer Electronics
Dallas, Texas
Engineering Supply Co.
Hall-Mark Electronic Corp.
Dayton, Ohio
totts-Friedman Co.
Denver, Colo.
Denver Electronics
Houston, Texas
Harrison Equipment Co.,, Inc,
Lenert Company
Indianapolis, Ind.
Graham Electronics
Los Angeles, Calif.
California Electronics
Kierulff Electronics, Inc,
Lynch Electronics
Radio Product Sales
Minneapolis, Minn.
Northwest Electronics Corp.
Montreal, Que.
Canadian Electrical Supply Co,
Mountainside, N.J.
Federated Purchaser, inc,
Muskegon, Mich.
Fitzpatrick Electric Co.
Nashville, Tenn,
Electra Dist. Co.
Newark, N.J.
Lafayette Radio
New York, N.Y.
Harrison Radio Corp.
Harvey Radio Co., Inc.
Lafayette Radio
Milo Electronics
Terminal Hudson Electronicg
Oakland, Calif.
Elmar Electronics, Inc.
Orlando, Fla.
East Coast Electronics
Ottawa, Ont.
Wackid Radio-TV Lab.
Palo Alto, Calif.
Zack Electronics
Perth Amboy, N.J.
Atlas Electromcs
Philadelphia, Pa.
Herbach & Rademan
Philadelphia Electronics
Phoenix, Ariz.
Kierulff Electronics, Inc.
Pittsburgh, Pa.
Radio Parts Co.
Salt Lake City, Utah
Kimball Electronics
San Antonio, Texas
Perry Shankle
San Francisco, Calif.
Kierulff Electronics, Inc,
St. Louis, Mo,
Olive Electronics
Seattle, Wash.
F. B. Connelly Co.
Tampa, Florida
Thurow Electronics, Inc.
Toronto, Ont.
Alpha Aracon Radio Co.
Electro Sonic Sup
Wholesale Radio
Tulsa, Okla.
Engineering Supply Co.
Washington, D.C.
Capitol Radio Wholesalers
Electronic Industrial Sales
White Plains, N.Y.
Westchester Electronic Supply Co., Inc.

Winston-Salem, N.C.
Electronic Wholesalers Inc.

MALLORY
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TEMPERATURE, IN DEG C

CAPACITANCE-temperature characteristics of several dielectric films
having thicknesses greater than one micron—Fig. 2

films with mobilities as high as 600
cm® per v-sec have been formed at
750 deg C. Increase in mobility is
due to use of a substrate with an
expansion coefficient similar to that
of germanium.

Highest mobility observed for
silicon films formed by vacuum
deposition is 20 em®/v-sec on films
deposited at 1,100 deg C.

Some success has been achieved
with sputtered films of InSb and
GaAs. C. W. Moulton reports that
the sputtered films have the same
conductivity type as the bulk ma-
terial. Mobility of 2,400 c¢m®/v-sec
was obtained in InSb films.

PRACTICAL—Studies on materials

and effects have been practically
applied in the fabrication of a fre-
quency modulated phase-shift oscil-
lator (ELECTRONICS, Oct. 12, p 24).
This circuit, composed of two func-
tional blocks, lends verification to
the predicted advantages gained in
film circuits. Phase shift vs fre-
quency characteristics have been
improved, resulting in greater fre-
quency stability. Network loss has
been decreased by a factor of three
from a tapered lumped constant
circuit, and by a factor of nine
from an untapered lumped constant
ladder. The entire feedback net-
work consists of only three vacuum-
deposited layers, having a much
higher inherent reliability.

Improving Thermoelectric Materials

SINGLE crystals of lead telluride
have been prepared by an improved
method at Naval Ordnance Labora-
tories.

Material is a well-known semi-
conductor and is used in thermo-
electric converters for refrigeration
and power generating systems. A
number of military applications are
classified.

New technique combines into one
operation the two separate steps of
polishing and etching.

Crystal under study is placed in
a special electrolyte at room tem-
perature where it serves as an
anode. A potential of six volts, ap-
plied for a period of five to 15 min-

utes, electropolishes the crystal
until its surface becomes smooth.
Then, without removing the crystal
from the electrolyte, the potential
is reduced to one volt for about 15
seconds. This etches the crystal sur-
face and helps determine those areas
where dislocations are abundant.

Crystals are no longer exposed to
air between the two processes. Such
exposure often reduces the efficiency
of the etching process by causing
a film to form on parts of the crys-
tal surface.

There is no longer a problem of
crystals cracking as a result of
thermal shock. Technique was de-
veloped by M. K. Norr.
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PRODUCTION TECHNIQUES

TRANSCEIVER and radio receiver before and after cleaning. Much less disassembly is needed since even crevices

and blind holes are cleaned efficiently

Ultrasonic Cleaning Speeds Maintenance

Process saves time
m cleaning and gives
improved results

By GILBERT TINT

National Ultrasonic Corp.. Nutley, N.J,

ULTRASONIC CLEANING has
been found to be an economic and
advantageous process in repairing
and maintaining electronic equip-
ment.

Experience with ultrasonic clean-
ing at Decatur Signal Depot of U. S.
Army—and at Tobyhanna Signal
Depot after deactivation of Decatur
Depot—has established three major
cost reducing areas. Since ultra-
gsonic cleaning is versatile and effi-
cient, manual cleaning operations
have been greatly reduced, thereby
saving man-hours. Since ultrasonic
cleaning is effective in getting soil
out of small cracks and crevices,
much less disassembly of equipment
is required prior to cleaning; as a
corollary, reassembly after cleaning
is much less.

The two photographs above show
before and after views of a radio
receiver and a radio transceiver.
The units were cleaned ultrasonic-
ally in detergent and water and
then dried with heated air. Per-
formance tests made before and
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after cleaning showed that the sets
worked better after cleaning. A
complex teletype unit that required
23 days to clean manually is now
cleaned in 20 minutes, exclusive of
drying time.

After initial studies and tests had
shown the value of the process, a
more elaborate cleaning facility was
set up, including high power ultra-
sonic generators, cleaning tanks,
and drying units. Tobyhanna Sig-
nal Depot processes equipment from

most areas of the United States and
from parts of the European Com-
mand. Parts processed range from
relatively simple items through
complex communications equipment.

CLEANING AGENTS—The multi-
tude of different equipment being
processed requires a careful selec-
tion of proper cleaning compound
and schedule for each item. Choice
of cleaning solution is determined
by the nature of the contaminant

APPLYING CLEANING AGENTS

Type of
Cleaning Agent
Detergent and water
Dust
Light tarnish
Ink
Lint
Dirt

Safety solvents
Dust
Dirt
Lint

Chlorinated solvents
Dust
Dirt
Ink
Lint

Type of Contaminant
to be Removed
Light grease and oil

Grease and oil

Grease and oil

Items that Cleaning
Agent may Damage
Care must be taken in drying

items susceptible to rusting

Rubber
Wax
Tar

Paint and varnish
Enamel

Plastic

Vinyl insulated wire
Wax

Tar

electronics




How Potter & Brumfield precision-cleans
missile relays for top reliahility!

November 2, 1962

PROBLEM: How to reduce an unacceptably high
reject rate on critical *‘crystal-case” electrical res
lays (first photo) at Potter & Brumfield, Divi-
sion of American Machine & Foundry Com«
pany... eliminate employee problems of head-
aches and nausea due to solvent vapors.
SOLUTION: A new cleaning system using “Freon’
fluorinated solvents. *“Freon” is an excellent
selective cleaning agent. It removes solder flux,
dust, lint and other contaminants, yet doesn’t
harm delicate relay parts. Also, “Freon” is vir-
tually non-toxic, thus eliminating complaints
about vapors.

In the cleaning process, a basket of relays is
first givena 15-second ultrasonic bathin “Freon”
TMC, then an ultrasonic bath in “Freon” TF
for 15 seconds (second photo), and a 15-second
rinse in TF vapor. Because of its low surface
tension, “Freon” quickly penetrates the tiny
spaces in the relays, allowing precision cleaning
of delicate parts.

As a final cleaning step, the relay contacts
are washed in a spray of “Freon” TF, while
being electrically actuated (third photo). This as-
sures that no particles are entrapped between
the contacts. Only the high dielectric strength
of “Freon’ makes this operation possible.

According to Potter & Brumfield, the adop-
tion of “Freon” solvent cleaning has upgraded
product quality, meeting their critically high
standards, equivalent to a 179, increase in pro-
duction capacity while at the same time de-
creasing labor costs. They point out that “Freon’
dries quickly and leaves no residue, and that
its non-flammability and low toxicity let them
operate without expensive ventilatingequipment.
They’ve found “Freon” solvents economical to
use because they can be recovered in simple
equipment for reuse...over and over again. Most
important, “Freon” solvents have eliminated
employee complaints on nausea and headaches.

We’ll be glad to give you help in selecting
“Freon” solvents for use in your own cleaning
operation. Just write on your letterhead to
Du Pont, 2420E11 Nemours Bldg., Wilmington
98, Delaware.

FREON

solvents oo
BETTER THINGS FOR BETTER LIVING . .. THROUGH CHEMISTRY
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WELCH No. 1377A

Ultra High Vacuum
Pumping System

140 Liters
per Second

Ultimate Vacuum
1x10°* mm Hg (Torr)

WITH CONSTANT SPEED
OVER WIDE PRESSURE RANGE

The new Welch 1377A Turbo-Molec-
ular Pumping System produces an
ultimate vacuum of 1 x 10 mm Hg
(Torr) and better; constant speed of
140 liters per second, over a range of
1 x 102 to 1 x 108 mm Hg (Torr).

The clean, vapor-free Turbo-Molecular
Pump is combined with the well known
Welch Duo-Seal 1397 two-stage
mechanical pump, providing a com-
pletely assembled and tested pump-
ing system, ready for use.

Advance design of the Turbo-
Molecular Pump permits the use of
an air slit ten times the size of pre-
vious designs and greatly reduces
risk of damage by impact, heat
expansion and dirt particles.

TYPICAL USES:

o Evacuation of power tubes and X-ray
tubes.

e Solid state research.
o Semi conductor production,

o Thin film metallizing.

e Purification of metals.

e Optic coating.

The Welch 1377A is particularly useful
in processes involving separation of
materials or isotopes with
different molecular L.‘ e
weights, as in particle [
acceleration work.

Send for Bulletin 1377A
TODAY! T

WTHE WELCH SCIENTIFIC COMPANY
f 8 of i i i

1507 N. SEDGWICK ST. ¢ CHICAGO 10, ILL.

>
=
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SPECIAL AREA for ultrasonic cleaning has been set up by U.S. Army

Signal Depot.
and drying ovens

being removed and by the composi-
tion of the component parts of the
equipment being cleaned. Assem-
blies using enamel, plastic, or vinyl
insulated wire cannot be cleaned in
perchorethylene or trichlorethyl-
ene since these solvents can soften
or permanently damage this type of
insulation. Naptha solvents will not
affect plastic enamel or vinyl but
can affect natural and reprocessed
rubber. Detergent and water, on
the other hand, will not affect the
materials mentioned but will not
efficiently remove oil and greases,
and can cause rusting if the units
are not properly dried. The table
gives the characteristics of typical
cleaning solutions.

A relatively new cleaning solvent
is DuPont’s Freon TF, a fluorinated
hydrocarbon. The material has a
high degree of solubility for oils
and greases but does not attack
plastics, wires, elastomers, paints
and many other materials. It has a
low surface tension of 19 dynes per
cm and thus has high penetrating
power, which is important in clean-
ing crevices and blind holes. It is
also one of the safest solvents
known and does not require any
special safety equipment. Because
of its combination of properties it
is now being used at the depot to
clean nearly all equipment.

CLEANING CYCLE — A definite
cleaning procedure has now been
established for most of the equip-
ment processed: degrease in Freon

Equipment includes generators, wash and rinse tanks,

TF with ultrasonics; wash in water
detergent solution with ultrasonics;
rinse in running tap water; blow
off excess liquid with filtered com-
pressed air; dry in oven.

Time cycles for the various steps
depends on the amount of contami-
nation and the complexity of the
equipment. For most items, a two
to five minute cleaning cycle is
adequate; drying time will vary
somewhat, depending on the drying
method. Except for the drying, the
operations in the cleaning cycle are
accomplished manually.

An advantage of the ultrasonic
cleaning process is its ability to
pinpoint equipment flaws that
might otherwise escape detection.
Some weak connections, caused by
cold solder joints or oxidation dur-
ing use, will break down during the
ultrasonic processing.

Ultrasonic cleaning has also been
found to break down some transis-
tors and diodes. Production line
experience as well as before and
after tests indicate that these are
weak or marginal components. Pro-
vided the ultrasonic cleaning sys-
tem is designed with proper regard
to power level and cleaning time,
good semiconductors will not be
damaged by the process.

The use of ultrasonic scrubbing
as a quality control check for semi-
conductor studies or as a burn-in
process for reliability studies has
not so far been refined to the point
where it can be used to supplement
other testing methods.

electronics



Are you a
COMPLETELY INFORMED

electronics engineer?

Today you may be working
in microwaves. But on what
project will you be working
tomorrow? You could have
read electronics this past
year and kept abreast of, say,
microwave technology. There
were 96 individual micro-
wave articles between July,
1961 and June, 1962/

But suppose tomorrow you
work in some area of stand-
ard electronic components, in
semiconductors, in systems?
Would you be up-to-date in
these technologies? Did you
read the more than 3,000 edi-
torial pages that electronics’
28-man editorial staff pre-
pared last year?

electronics is edited to keep
you current wherever you
work in the industry, what-
ever your job function(s). If
you do not have your own
copy of electronics, subscribe
today via the Reader Service
Card in this issue. Only 712
cents a copy at the 3 yearrate.

electronics

 SHAPED WIRE

Selected for its required
Electrical & Mechanical
Properties

FOR NEW /\
" CONNECTOR DESIGNS

Today newly designed connectors
require wire shaped to meet new
needs. Round, flat, square, oval,
loaf shaped, triangular, diamond
shaped, or star shaped, with
corners round or shalrp. f

. .. Call LFA regardless of your ==
needs. &

TN

Wire For Spring
LFA produces square or rectan- LFA cold drawn and heat treat-
gular wire in Brass, Beryllium able non-ferrous alloys have
Copper, Bronze, Nickel Silver, always been the choice of Spring
OFHC  Copper, Nickel, Cupro Manufacturers throughout the
Nickel and special clad materials. U.S.A.

LITTLE FALLS ALLOYS, INC.

180 CALDWELL AVENUE

% ® Gardner-Denver Company

PATERSON 1, NEW JERSEY

November 2, 1962
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NEW PRODUCTS

DESIGN AND APPLICATION

| C—
i CHANNEL OFFSET PDM
43t OATES AL STAB CONVERT DRIVE
[ ] J| |
RECORD OUT
cLock SERIAL BINARY PAM L pom out
COUNTER AND MATRIX | — CIRCUIT
| PAM OUT

Solid-State, Low-Level Sampling Switch

Large number of mv level
data points are sampled,
amplified and time shared

MANUFACTURED by Teleplex
Corp., U.S. 206 and Cherry Valley
Rd., Princeton, N.J.,, the type 350
low-level sampling switch samples
a number of differential data in-
puts in any full-scale range from
5 mv or higher with sampling rate
determined by internal clock. The
unit samples both sides of the
transducer simultaneously. Offset
is adjustable to 0 uv at room tem-
perature with 40 uv maximum over
temperature range. A common low-
level amplifier introduces less than
2 uv noise, and rejection of com-
mon-mode voltages is over 100 db.
Simultaneous PAM and PDM out-
puts are available, crosstalk is less
than 0.1 percent, linearity devia-

Miecrovolt Reference

ANNOUNCED by Filmohm Corp.,
48 W. 25th St., New York 10, N. Y.,
the wide range r-f micropotenti-
ometer is good between d-c and 900
Mec and is suitable for use as a rela-
tive or absolute voltage standard.
The unit has two separable compo-
nents; a shielded heavy aluminum
body assembly housing a conserva-
tively rated thermoelement, and a
type N interchangeable, concentric

66

tion from a best straight line will
be less than 0.1 percent, backcur-
rent to transducers is less than
+0.5 pa and overall power drain is
approximately 100 ma. The common
low-level amplifier is stabilized
against offset errors between each
data sample. The clock samples all
data inputs in sequence. Output of
the matrix causes both transistor
input gates of an individual chan-
nel to be simultaneously connected
to and amplified by an extremely
low-noise common pulse amplifier.
Amplifier output is a single com-
posite time division multiplexed
signal consisting of sequences of
pulses of constant duration with
amplitudes varying between 0 and
5 v. Each pulse amplitude is directly
proportional to the specific input
signal of the data channel being
sampled.

CIRCLE 301, READER SERVICE CARD

From D-C to 900Mec

disc, thin-film
minimum reactance.

resistor offering
No soldering

IN 9 $4z nour
THERMO CALIBRATED
ELEMENT RESISTOR

L

T

THERMO
ouT

is necessary when changing resist-
ors. A set between 1 and 10° uv con-
sists of 5 resistor assemblies and 4
body assemblies. As shown in the
sketch, input current passes
through a thermoelement and heats
a fine resistance wire. The temper-
ature the wire reaches is indicated
by a thermocouple whose output is
brought out through a connector.
The thermoelement is calibrated at
d-c and is used to 900 Mc with the
application of calibration factors at
the highest frequencies. Current
flows through the thin film resistor
to provide an accurate output volt-
age. (302)
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Two Ounce Accelerometer
Has 0.1% Accuracy

NEW on the market from Larson
Aero Development, P. O. Box 135,
Concord, California, the linear
servo accelerometer comes with
ranges as low as =0.001 g and as
high as =500 g. The 2 oz hermetic
sealed package has natural fre-
quency from 100 to 500 cps depend-
ing on g-range although they are
available from 2 to 2,000 cps.
Standard ranges have =7.5 v out-
put across 5,000-ohm load with cur-
rent output optional. Linearity is
within 0.05 percent, hysteresis is
0.02 percent, repeatability is within
0.01 percent and resolution is
0.0001 percent or better. Tempera-
ture stability is 0.01 percent per
degree F and electronic damping

electronics
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Electronic Measure-
ments Constant-Cur-
rent Power Supplies
were designed speci-
fically for constant-
current output. In
this respect, they
offer advantages in
the field of semicon-
ductor work that
can’t be matched by
conversions of con-
stant - voltage (volt-
age-regulated) power
supplies....

Ask for Specifica-
tion Sheet 3072C for
all the facts.

ELECTRONIC MEASUREMENTS

CONSTANT-CURRENT
POWER SUPPLIES

offer all these exclusive features:*

1 Constant-current from less than 0.5 microampere up to 3 A.

2 Models to 1500 V DC compliance.

3 Voltage-limiting control to limit compliance.

4 Remotely programmable.

5 Modulation input . . . power supply can also be used as general pur-
pose or operational ampilifier.

*BRIEF SPECIFICATIONS

> o 1VOLTAGE

MODEL 2L e COMPLIANCE AT
MIN. MAX. MIN. 1 MAX. I

C612A 1 pa 100 ma. 260 V 100 V
C631A 1 ua 100 ma 420 V 300 V
*C638A 0.5 pa 100 ma. 2100 V 1500 V
C624A 2.2 pa 220 ma. 260 V 100 V
C632A 2.2 pa 220 ma. 420 V 300 V
*C636A 2.2 ya 220 ma. 735 V 600 V
C629A 2.2 pa 300 ma. 150 V
C633A 2.2 ua 300 ma. 420 V 300 V
C620A 5 ua 500 ma. 110 V 5 V
C621A 5 pa 500 ma. 160 V 100 V
C613A 10 pa 1 AMP 115 V 50 V
C614A 10 ua 1 AMP 170 V 100 V
“C628A 10 pa 1 AMP 215V 150 V
*C630A 10 pa 1 AMP 200 V
“CB625A 22 pa 2 AMP 150 V %V
*C626A 22 pa 2 AMP 190 V 100 V
“C615A 22 ua 3 AMP 125 V 5 V
*C618A 22 ua 3 AMP 170 V 100 V

# Voltage limiting control standard. Optional on all other models.
1 For current vs. voltage compliance curves, request Specification Sheet 3072C.

i

ELECTRONIC

MEASUREMENTS

COMPANY, INCORPORATED
EATONTOWN - NEW JERSEY

November 2, 1962
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Mr. RAFRIN*
have you up a tree?

Tree climbing at our age is

for the birds! Send for our
quick reaction time RFI
Control team and we’ll solve
those problems, fast! Don't
cut down your profit. Be-
fore you submit your next
proposal, call in an E® |
specialist to interpret ap-
plicable Military specifica-
tions such as MIL-I-26600, !
MIL-1-11748, MIL-I-16910
and GM-07-59-2617A. It
can save you money. An
Electro ® International RFI
Control Capabilities bro-
chure is available.

*?Nll\dio FRequency INterference

B

ELECTRO INTERNATIONAE
Box 391, Annapolis, Md., C0.3-2661

Subsidiary of Electro Instruments, San Diego. Cal.
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ratios are between 0.4 to critical,
easily altered in field. The seismic
system consists of a torque motor
coupled to a calibrated pendulum
(sketch p 66) with a servo system
keeping the pendulous proof mass
in a constant state of force balance
during acceleration. Current re-
quired to do this is directly propor-
tional to acceleration. When in
servo, maximum deflection of pen-
dulum is less than 1 mil. Damping
is electronic and independent of
temperature variations.

CIRCLE 303, READER SERVICE CARD

Miniature Constant
Time Delay Filter

RECENTLY announced by Magna-
trol Avionics, 7929 Hayvenhurst
Ave.,, Van Nuys, California, are a
series of miniature constant time
delay transient data filters encap-
sulated within 0.125 cubic inch.
These filters are for use in dis-
criminator and pulse applications
where fidelity of pulse reproduc-
tion is of importance. Time delay
variation is less than 1.0 percent
from d-c to 90 percent of the cutoff
frequency (3 db point). Input and
output impedance is 10,000 ohms.
Approximate attenuation at f, is 3
db, at 2f. = 12 db, at 3f. = 25 db
and at 4f. = 34 db. Frequency of
cutoff is 400 cps through 100 Ke.
The filter has many variations in
either Gaussian (Bessel Poly-
nomial), Thompson, Tchebycheff or
Butterworth lines. (304)

L ik 2B >
Current Transformer
Covers Wide Band

PEARSON ELECTRONICS, INC., 707 Ur-
ban Lane, Palo Alto, Calif. The
WBCT-110, with a frequency re-

sponse of 1 cycle to 35 Me, is used
for precision measurement of audio,
video, r-f and pulse currents in con-
ductors at low or very high voltages
or in a beam of charged particles.
It has 0.1 v per amp output, 20 nsec
risetime, 0.0005 percent droop per
psec, and it is rated at 30 Kv flash-
over in air and hundreds of Kv in
oil. Unit is plugged into an oscillo-
scope using 52 ohm cable. Price is
$235. (305)

Linear Transformer

JOHN OSTER MFG. C0., 1 Main St,,
Racine, Wisc. Type No. 4292-00
size 8 linear transformer, designed
to meet an accuracy requirement
of =7 minutes through an excur-
sion of =55 deg, is available in
input voltage ranges of 12 through
26 v. (306)

Crystal Can Relay
Withstands 50 G Shock

LEACH CORP., 18435 Susana Road,
Compton, Calif. The C-200 series
crystal can relay was designed for
10 amp, 2 pdt switching applica-
tions, where reliability is required
and size and weight are important.
It is 0.885 in. high and 0.458 cu in.
volume. Its low silhouette gives it
greater resistance to shock. Relay
has 0.20 in. grid terminal spacing
and is available in a variety of
mounting and terminal configura-
tions. (307)

SCR Gater

ELECTRO-SEAL CORP., 938 North
Ave., Des Plaines, I1l. Model 1248-

electronics



E10-1 SCR Gater, providing com-
plete control circuits for silicon
controlled rectifiers rated to 235
amperes, employs a combination of
magnetic and solid state compo-
nents hermetically sealed in silicon
oil. (308)

Digital Trainer
Oftfers Program Control

CONTROL LOGIC INC., Natick, Mass.
The PE1-10 logic training console
is a single cabinet of programmable
circuit panels for demonstrating
the design and operation of com-
plete logic functions. It contains a
comprehensive selection of individ-
ual circuits, associated pulse net-
works and toggle switch registers
for data insertion and program con-
trol. This trainer may be operated
at push button rates to visually
demonstrate operating sequences
or at frequencies up to 2 Mc, using
oscilloscopic wave forms to illus-
trate functions. (309)

Power Supply
Provides 300-500 V D-C

BURTON MFG. C0., 8910 Winnetka
Ave., Northridge, Calif. Precision-
regulated voltages for circuitry
mockups in the engineering lab are
provided by the 500 ma model 550
power supply. It is designed for
application also as a systems com-
ponent in original equipment. Out-

November 2, 1962

Only in a STANDARD instrument do you get all the features
“most wanted’ in an intervai timer:

UNEXCELLED PRECISION—Consistent, continuous accu-
racy over years of use. Accuracy to =.001 second available
in standard models.

INSTANTANEOUS ELECTRIC RESET—A “must’” in many
instrument complexes—a plus benefit for all other applica-
tions.

PROVEN MECHANISM-—Synchronous motor driven—
electric clutch operated. Proved reliably accurate and
dependable by years of service.

CHOICE OF CONTROL—Start, stop and reset can be
manual, by electric circuit or output of electronic tubes.

RANGE OF MODELS—Portable or panel mounting—in a
wide selection of accuracies and ranges.

Request Catalog No. 198-B

THE STANDARD ELECTRIC
TIME COMPANY
89 LOGAN ST., SPRINGFIELD, MASS.

CIRCLE 69 ON READER SERVICE CARD 69



. MIL TYPE CRYSTALS

Now Available: New James Knights brochure listing MIL Type Crystals
in common use today—for both military and non-military equipment
designs. James Knights also manufactures comparable type crystals
having inoreased quality and performance characteristics. Tell us your
requirements. Write for latest brochure.
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electronics
IS EDITED

TO KEEP YOU
FULLY INFORMED

—a “well-rounded’’

engineer

What's your present job in electronics? Do you work
on computers? (electronics ran 158 articles on coniputers
between July, 1961 and June, 1962!) Are you in semi-
conductors? (For the same period, electronics had 99
articles, not including transistors, solid-state physics, di-
odes, crystals, etc.) Are you in military electronics?
( electronics had 179 articles, not including those on air.
craft, missiles, radar, etc.)

In all, electronics’ 28-man editorial staff provided more
than 3,000 editorial pages to keep you abreast of all the
technical developments in the industry. No matter where
you work today or in which job function(s), electronics
will keep you fully informed. Subscribe today via the
Reader Service Card in this issue. Only 7% cents a copy
at the 3 year rate.

electronics

put is continuously variable from
300 to 500 v d-c. Load regulation is
0.03 percent; line regulation, 0.02
percent. Max ripple and noise is
1.5 mv, rms. Output impedance is
1.5 ohms. Filament output is 6.3
v at 15 amp. Transient response is
less than 25 usec.

CIRCLE 310, READER SERVICE CARD

Stepping Switch
Uses Hard Contacts

FISHER-AKIN C0., 1005 Sepulveda
Blvd., Manhattan Beach, Calif. The
Fast Acting Commutator is basic-
ally a pulse-driven, high-speed solid-
state stepping switch utilizing hard
contacts as the switching element.
Use of hard contacts permits the
highest degree of insulation be-
tween the driving circuit and the
circuit selected. Because of its
modular construction and high
speed capability it offers a new
flexibility in applications requiring
selective switching. (311)

Cavity Filters Made of
Silver Plated Copper

DECIBEL PRODUCTS, INC., 3184 Que-
bec, Dallas 7, Texas. Cavities fea-
ture adjustable coupling loops that
permit the user to obtain the opti-
mum combination of selectivity and
insertion loss for a particular prob-
lem. The loops are continuously ad-
justable from % db to 3 db. The
cavities are constructed of silver
plated copper to maximize per-

electronics



formance and minimize corrosion.
Designated the DB-4001 series for
the 150 Mc band and the DB-4021
for 450 Mc band, units come in
single cavity modules or in com-
binations of two or three. (312)

Dry Circuit Tester
Offers Visual Readout

SHASTA ELECTRONIC c0., P.O. Box
316, Palo Alto, Calif. Max cycling
rate for relays under test with the
model R-5 test set is 20 cps. Addi-
tional features include Miss and
MASTER six digit counters (to
999999), sensitivity to 300 ohms at
1 pa, transient protection and ad-
justable sensitivity. (313)

ecesesenss|

Single Switch Module
Provides Dual Output

THE DIGITRAN CO0., 855 South Arroyo
Parkway, Pasadena, Calif. The
Digiswitch model 334 provides both
a binary-coded-decimal output and
a simple 10 position-decimal output
from a standard switch module. It
is only 3 in. in width and can be
installed  interchangeably  with
other Digiswitch models. Any num-
ber of modules may be ganged for
back or front mounting. (314)

Timing Device
Withstands Severe Shock

GENERAL TIME CORP., 3565 Lexington
Ave., New York 17, N. Y. The Mu-
Chron is a timing device based on
magnetic property of a material.
Used as an oscillator, frequency
divider and analog-to-digital con-
verter, it can be potted to with-
stand the severest type of shock
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SHRINKS DOWN 2
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7
SECONDS
TO
YOUR
JACKETED
CABLE

WITH FIT"

aLpHLEX® ) HRINEA=Z
Alphlex FIT-105 Tubing with ‘‘controlled TUB'NG

shrinkage™ is an economical, easy-to-use, WITH CONTROLLED SHRINKAGE
irradiated PVC tubing that provides a snug,
extremely flexible cable covering.

Cable cores may be pulled through FIT-105 Tubing with ease and
shrunk down to form a jacket with all the qualities of the finest
extruded plastic jackets. The tubing is supplied in expanded form
and in continuous lengths and shrinks 509% upon application of
heat (325°F). Heat may be applied through the use of the Alpha
Heat Gun, or other heat sources. FIT-105 conforms to MIL-1-631C

(105°C).

FIT-105 Tubing is available at your local electronics distributor
in 14 sizes ranging from 3/64" to 4” 1.D. before shrinking.

Write for your FREE Alphlex Catalog AT-63 describing the indus-
try’s most complete tubing line.

ALPHA WIRE
CORPORATION

subsidiary of LORA 1 Electronics Corporation
200 Varick Street, New York 14, N. Y.
PACIFIC DIVISION:

11844 Mississippi Ave., Los Angeles 25, Calif,
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RELIABILITY

e

*Birds,'such as the Advanced POLARIS
(we build the guidance system); the
“birds" for anti-missile defense (we have
boost-intercept, mid-course and terminal
studies under way); the orbiting "'birds"
like SYNCOM (our synchronous commu-
nications satellite); the soft lunar landing
“birds" like SURVEYOR—and there are
others,

AtHughes in Southern California, a scien-
tific, organized approach to total relia.
bility makes the Reliability Engineer a key
man in every phase of every program—
from proposal to production.

A few of our current openings for quall-
fied Reliability Engineers include:

SYSTEM RELIABILITY ANALYSTS
To determine reliability requirements and
make reliability forecasts for weapon sys-
tems under development.

QUALITY ASSURANCE ENGINEERS
Experienced in quality control manage-
ment, quality testing, electronic test in-
strumentation, processing of performance
data and development of corrective
programs,

COMPONENT RELIABILITY
SPECIALISTS
With experience in reliability and failure
analysis of components, testing methods,
test equipment design and environmental
testing.

RELIABILITY ENGINEERS
Familiar with organizing reliability pro-
grams, circuit analysis, maintenance
analysis, test planning, missile system
test and failure analysis, parts standard-
ization and selection, documentation,
qualification and Mil Specs.

If you feel that you are qualified by interest,
training and experience—and hold a degree
from an accredited university and U.S. Citizen-
ship, we would like to talk with you.

Please airmail your resume, in confidence, to:

MR. ROBERT A. MARTIN
Head of Employment

creating a new world with electronics

HUGHES AIRCRAFT COMPANY
AEROSPACE DIVISIONS
11940 W, Jefferson Blvd,
Culver City 14, California

An equal opportunity employes
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and vibration. As a frequency di-
vider, it is particularly useful since
it has achieved stable and reliable
frequency division as high as
500:1.

CIRCLE 315, READER SERVICE CARD

Transducer Extends
Pressure Ranges

BOURNS, INC., 1200 Columbia Ave.,
Riverside, Calif. Model 737 trans-
ducer now permits precision meas-
urement of absolute pressures over
an extended 0-500 to 0-10,000 psia
range. It measures only 1 in. in
diameter and 1.5 in. in overall
length, excluding standard connec-
tors and pressure fittings. Tem-
perature limits are — 100 to + 200
F; vibration, 35 g; shock, 50 g;
weight, about 4 oz. (316)

D-C Amplifier

REDCOR CORP., 7760 Deering Ave,,
Canoga Park, Calif. Model 371 low
level d-c amplifier features: fast re-
covery from differential and com-
mon mode overload of 80 usec, wide
band common mode rejection, band
width unaffected by gain change,
high emr with wide band width of
50 Ke. (317)

s
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Data Format Converter
Can Sample and Store

METRIC SYSTEMS CORP., Fort Walton
Beach, Fla. The Decon is a digital
data format converter designed to
accept information from five shaft

encoders in parallel gray code and
provide, as an output, the same in-
formation in serial straight binary
code. Unit is constructed for stand-
ard, 19-in. rack mounting and is
all solid state except for indica-
tor lamps. It can sample and store
and can freeze the encoder read-
ing upon receipt of internal or
external sample commands. (318)

Piezoelectric Ceramic

CENTRALAB, 900 E. Keefe Ave., Mil-
waukee 1, Wise. KD-13, a piezo-
electric ceramic with a minimum
curie temperature of 125 C is de-
signed for a wide range of mili-
tary and commercial appplications,
including sonar, accelerometers, hy-
drophones, frequency control de-
vices and ultrasonic cleaning equip-
ment. (319)

Voltmeter-Wave Analyzer
Covers 2 to 350 Kc

SIERRA ELECTRONIC DIv,, Philco
Corp., 3885 Bohannon Dr., Menlo
Park, Calif. Model 127A-CR is a
solid state, carrier reinsertion fre-
quency selective voltmeter-wave
analyzer. It covers a range of 2 to
350 Kc with a 250 cycle bandwidth
and provides a front panel audio
monitoring output through a 2.5
Kc band pass filter. Input sensitiv-
ity is — 80 dbm to + 22 dbm in 5
db steps; measuring accuracy, = 1
db (— 70 to + 22 dbm) ; frequency
accuracy, = 1 Kc over complete
range. (320)

Receiver/Decoder

ADVANCED COMMUNICATIONS, INC,,
7225 Alabama Ave. Canoga Park,
Calif. Model R-420 uhf command
receiver/decoder is a crystal-con-
trolled, solid state, fixed tuned, f-m
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receiver which operates in the 406

to 550 Mc range and complies with
the rfi requirements of MIL-I- |
26600. (321)

Universal Amplifiers
Packaged in Compact Case

INTERNATIONAL MICROWAVE CORP.,
1 Seneca Place. Greenwich, Conn,,
offers a series of wide band, solid |
state amplifiers covering bands of
3-80 Mc and 10-100 Mec with manual l
or automatic gain control circuits.
Gain control flatness is maintained
over these wide bands to = 0.5 db
for gain variations of 25 db. The
age circuits will maintain out-
put constant to = 1.5 db for a 25
db variation in input signal. (322)

Waveguide Switch

QUANTATRON, INC., 2520 Colorado
Ave., Santa Monica, Calif. Model
WS-02R12, a high speed microwave
device for H-plane switching of a
single WR-28 waveguide input to
either of two similar waveguide
outputs, has a switching speed of
less than 100 millisee, with 50 db
isolation between channels. (323)

g
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Zener Diodes Offer
Close Tolerance

U. S. SEMCOR, 3540 W. Osborne
Road, Phoenix 19, Ariz., announces
production of new 1 percent Zener
diodes. Any Zener voltage tolerance
between 1 percent and 5 percent is
now available. A test circuit is spe-
cified for exact correlation. Avail-
able in two package designs, 7 w
(PZ) and 1 w (LPZ), these close
tolerance Zeners are available with
nominal voltage between 8 and 100

v. (324)
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From Electrically Derived Data...
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SAN 284 :
GEC 15527 __L.ist
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Only
VICTOR
Digit-Matic
Offers all Three

For Complete Adaptability
In Systems Design

Solenoid-operated parallel or
serial entry models adapt to all
systems where data must be col-
lected, indicated, processed or
correlated in alpha-numeric
form. By including automatic
calculation, only Victor provides
immediate print-out of spe-
cialized information without
further processing.

Let Victor analyze your application.
No obligation. Write today.

:2 VICTOR BUSINESS MACHINES CO.
CHICAGO 18, ILLINOIS
4 DIVISION/VICTOR COMPTOMETER CORPORATION

1
é Accumulate

. § Even Calculate

automatically

COVER
REMOVED

1.6 x 108

DIGIT IMPRESSIONS

WITHOUT FATIGUE
OR FAILURE!

Equal to ten years normal
use. That's the durability
factor Victor builds in. It
comes from precision
design, plated and
hardened parts, plus
special "printing press’
action that ends hammer-
ing vibration.

Flexibility Limited
Only by Imagination

Special features available
include superimposed
manual keyboard, split
keyboard, time printing
and item counting, simul-
taneous print and tape
punch, 2 color printing,
custom type faces.

Now! Rack Mounting Panel
Available—
Exclusive option
permits
installation

of Digit-Matic
accumulators
and listers in
standard relay
racks.
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S
IN>15 NEW TYPES OF CdS
PHOTOCONDUCTIVE

CELLS NOW AVAILABLE

IN RUGGED HERMETIC-

ALLY SEALED METAL EN- =l
CLOSURES

SAMPLES ON REQUEST

NATIONAL SEMICONDUCTORS LTD.

230 Authier St., Montreal 9, P.OQ.
PHONE : 744.5507
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Wire Line,
Radio and
Recorded Systems

The Mode! 600 generates a pseudo-random test pattern signal, 2047
bits in length, at a rate from 10-100,000 bits per second using its own
oscillator or an external clock source. In either instance, the Test Set
can be slaved to the time base of the system under test. The Model 600
receives the system output test pattern, synchronizes to it, and compares
it with a locally generated “perfect” pattern. Errors in the received test
pattern are counted and registered on a front panel indicator.

The Model 600 is of solid state design with modular construction; the
Pattern Generator and Power Supply are available separately for only
pattern generation. Interface adapters may be supplied to match the
Model 600 to various systems.

FREDERICK ELECTRONICS CORP.

414 Pine Avenue, Frederick, Maryland PHONE: 301-662-4156 TWX: FRED 419
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PRODUCT BRIEFS

REPEAT CYCLE TIMERS are subminia-
ture, hermetically sealed. They are
designed for aircraft, missile and
rocket applications. A. W, Haydon
Co., 232 N. Elm St., Waterbury 20,
Conn.

CIRCLE 325, READER SERVICE CARD

SLIDING TERMINATION with a vswr of
1.05 including the connector. Fre-
quency range is 2,000 to 12,000 Mc.
Astrolab Inc.,, 120 Morris Ave.,
Springfield, N. J. (326)

PCM TELEMETERING SIMULATOR speeds
satellite ground station check out.
Basic price is $15,000. Correlated
Data Systems Corp., 1007 Air Way,
Glendale, Calif. (327)

POTENTIOMETRIC TRANSDUCERS offer life
to 3,000,000 cycles. Unit depth is
only 1% in. Computer Instruments
Corp., 92 Madison Ave., Hempstead,
LI, N.Y. (328)

MOLDED METAL FILM RESISTORS with
low temperature coefficients. They
are available in MIL sizes RN60 to
RN80 inclusive. American Compo-
nents, Inc., 8th Ave. and Harry St.,
Conshohocken, Pa. (329)

DIGITAL VOLTMETER meets all MIL
specs. Features include all solid-
state circuitry and 200-million op-
eration reed relays. Cubic Corp.,
5575 Kearny Villa Road, San Diego
11, Calif. (330)

TIME DELAY MODULE is 3 crystal can
type. It is rated for 10,000 hr life
minimum. Wheaton Engineering
Div., Hurletron, Inc., 920 Manchester
Road, Wheaton, Ill. (331)

SOLID STATE D-C AMPLIFIER is low in
cost. Bandwidth is from d-c to 100
Ke. Astrodata, Inc., 240 E. Palais
Road, Anaheim, Calif. (332)

SLIP RING AND BRUSH ASSEMBLY for
missile launching applications. It
passes 2,000 hr life test. Electro-
Miniatures Corp., 600 Huyler St.,
S. Hackensack, N.J. (333)

POLYCRYSTALLINE FERRITE MATERIALS
for microwave applications. Eleven
different formulations are offered.
Airtron, a division of Litton Indus-
tries, 200 E. Hanover Ave., Morris
Plains, N. J. (334)

VHF F-M TRANSMITTER is a solid-state
3-w unit. It meets operational specs
for aerospace uses. Electronic Com-
munications, Inc.,, Box 12248, St.
Petersburg 33, Fla. (335)

WAVEGUIDE ISOLATORS for K- and V-
band. They can be supplied with
standard round or rectangular
flanges. Sperry Microwave Elec-
tronics Co., P. O. Box 1828, Clear-
water, Fla. (336)

RESISTANCE CALIBRATOR is designed for
rapid calibration of bridges in high
ranges. It is priced from $290 to
$800 depending on range and con-
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struction. Angstrohm Precision Inc.,
1136 N. LaBrea Ave.,, Hollywood,
Calif. (337)

s1ZE 23 MOTOR offers high torque-to-
inertia ratio. It can have stall torque
up to 9 in. oz. Kearfott Div., Gen-
eral Precision Ine., McBride Ave..
Little Falls, N. J. (338)

DIODE DETECTOR with 100 db dynamic
range. It is designed for use in the
100 Mc to 11 Ge range. Cascade
Research, 5245 San Fernando Road,
Los Angeles 39, Calif. (339)

DELAY LINE offers precision delay ad-
justments. It is particularly suitable
for printed board mounting. ESC
Electronics Corp.. 534 Bergen Blvd..
Palisades Park, N. J. (340)

AIR-INSULATED CABLE looks like linked
miniature balloons. Application is
for carrying information electron-
ically, whether words, pictures or
symbols. Simplex Wire & Cable Co.,
Cambridge, Mass. (341)

SILICON ZENER VOLTAGE REGULATOR
DIODES have 50-w power dissipation.
They are hermetically sealed. Fan-
steel Metallurgical Corp., North
Chicago, Ill. (312)

TRANSISTOR AND TUNNEL DIODE AN A-
LYZER reads both T.,, and Ic. leak-
age currents. Transistors can be
tested in or out of circuit. Seco Elec-
tronics, Inc., 1201 S. Clover Drive,
Minneapolis 20, Minn. (343)

SILICON ZENER REGULATORS with 10 w
dissipation up to 75 C case tempera-
ture. Voltage ranges are 6.3 through
200 v. Diodes, Inc.,, 7703 Canoga
Ave., Canoga Park, Calif. (344)

SILK SCREEN KIT for printing produc-
tion quantities of etched -circuit
boards or instrument panels. No
dark room is required for process-
ing. Keil Engineering Products,
Tnc., 6833 Manchester Ave., St.
Louis 10, Mo. (345)

FAST MULTIPLEXER is compact unit.
It samples up to one hundred, 10
v inputs at a 50 Kc rate. Texas In-
struments Inc., 3609 Buffalo Speed-
way, Houston, Texas. (346)

TURNS-COUNTING DIAL with digital
readout.  Simplified construction
eliminates need for auxiliary mount-
ing hardware. Spectrol Electronics
Corp., 1704 South Del Mar Ave,
San Gabriel, Calif. (347)

PRESET COUNTER CONTROLLER is 100 Kec
unit. It is available in two through
six decade models. Computer Meas-
urements Co.. Bradley Ave., San
Fernando, Calif. (348)

SERVO AMPLIFIER is transistorized. It
features 30 w power output and ex-
ternal gain setting. Melcor Elec-
troniecs Corp., 110 Central Ave.,
Farmingdale, L. I.,, N. Y. (349)

PLASTIC CLIP for holding round com-
ponents. It is made of rigid vinyl,
strong but flexible. Richco Plastic
Co.,, 3722 W. North Ave., Chicago
47, TIl. (350)
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electronics IS EDITED
TO KEEP YOU FULLY INFORMED
—a "“"well-rounded’’ engineer

What’s your present job in electronics? Do
you work on computers? (electronics ran 158
articles on computers between July, 1961 and
June,1962!) Are you in semiconductors? (For
the same period. electronics had 99 articles,
not including transistors, solid-state physics,
diodes, crystals, etc.) Are you in military elec-
tronics? ( electronics had 179 articles, not in-
cluding those on aircraft, missiles, radar, etc.)

In all, electronics’ 28-man editorial staff pro-
vided more than 3,000 editorial pages to keep
you abreast of all the technical developments in
the industry. No matter where you work today
or in which job function(s), electronics will
keep you fully informed. Subscribe today via
the Reader Service Card in this issue, Only 715

cents a copy at the 3 year rate,

electronics
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* METALS for ELECTRONIC APPLICATION
rolled ULTRA THIN

by OUR SPECIAL ROLLING
TECHNIQUE

STRIPS- .-+

TOLERANCES CLOSER THAN COMMERCIAL STANDARDS

Note: for highly engineered applications—strips of TUNGSTEN
and some other metals can be supplied

ro/KwI down to .0003 l‘icénedd

® Finish: Roll Finish or cleaned
® Ribbons may be supplied in Mg. weights
Developed and Manvfactured by
WEEHAWKEN, NEW JERSEY

H.CROSS CO. i
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Are you a
COMPLETELY
INFORMED
electronics
engineer?

363 PARK AVE,

Today you may be work-
ing in microwaves. But
on what project will you
be working tomorrow?
You could have read
electronics this past year
and kept abreast of, say, microwave technology.
There were 96 individual microwave articles be-
tween July, 1961 and June, 1962!

But suppose tomorrow you work in some area
of standard electronic components, in semiconduc-
tors, in systems? Would you be up-to-date in these
technologies? Did you read the more than 3,000
editorial pages that electronics’ 28-man editorial
staff prepared last year?

electronics is edited to keep you current wher-
ever you work in the industry, whatever your job
function (s). If you do not have your own copy of
electronics, subscribe today via the Reader Service
Card in this issue. Only 7% cents a copy at the 3
year rate.

electronics
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Literature
of the Week

ANALOG COMPUTER features removable
patch panel. Modular construction
permits expansion to 24-amplifier
capacity. Applied Dynamics, Inc,
2275 Platt Road, Ann Arbor, Mich.
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CATHODE FOLLOWERS Columbia Re-
search Laboratories, MacDade Blvd.
& Bullens Lane, Woodlyn, Pa. Data
sheet T-120 describes cathode fol-
lowers used in vibration, shock
and pressure studies. (352)

METAL FILM RESISTORS Daven Division
of General Mills, Inc., Livingston,
N.J., has issued its latest status re-
report on the reliability of metal
film resistors. (353)

CLAMPS, FLANGES & SCREWS DeMornay-
Bonardi, 780 S. Arroyo Parkway,
Pasadena, Calif. Two-page data
bulletin describes clamps, flanges
and screws covering the range 50.0
to 140.0 Ge. (354)

INDUCTORS Corning
Electronics Components, Raleigh,
.C. 16-page booklet covers
metallized glass trimmer capacitors
and inductors with high Q and low
temperature coefficients. (355)

TRIMMERS AND

DELAY LINES ESC Electronics Corp.,
534 Bergen Blvd., Palisades Park,
N.J. Electromagnetic delay lines for
industrial and military applications
are described in catalog No. 9. (356)

TRANSISTOR CAN RELAYS Babcock Re-
lays, 3501 Harbor Blvd., Costa Mesa,
Calif. Bulletin CBR-621 describes
the CBR-500 series transistor can
size, low cost, high performance re-
lays. (357)

UHF TRANSMITTER General Electronic
Laboratories, Inc., 8440 Second Ave.,
Silver Spring, Md. Engineering bul-
letin covers a series of telemetry
transmitters meeting the critical re-
quirements of all commonly used
uhf telemetry and data transmission
bands. (358)

ULTRA-HIGH VACUUM EVAPORATOR Gen-
eral Vacuum Corp., 82 Hicks Ave.,
Medford 55, Mass. Bulletin 1444721
covers features and design details
of a new ultra-high vacuum evapo-
rator. (359)

L0SSY DIELECTRIC CERAMIC National
Beryllia Corp., First & Haskell Ave,,
Haskell, N.J. Superior h-f energy
absorption without thermal damage
is offered by a new lossy dielectric
ceramic described in a 4-page data
sheet. (360)

MEMORY SYSTEMS Radio Corp. of
America, Semiconductor and Ma-
terials Division, Somerville, N.J.,
has prepared a brochure describing
its MS series memory system in de-
tail. (361)

TRANSFORMERS & INDUCTORS Cohu Elec-
tronics, Inc.,, KinTel division, Box
623, San Diego 12, Calif.,, has
published data sheet 23-3 listing
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descriptions of its transformer and
inductor line. (362)

MARKER BEACON RECEIVER Aircraft
Radio Corp., Boonton, N.J. Bulle-
tin describes and illustrates the
502A tiny, lightweight, low cost
marker beacon receiver. (363)

EPOXY CASTING RESIN Emerson & Cum-
ing, Inc., Canton, Mass. Technical
bulletin 7-2-10 B covers Stycast
2651-40 low viscosity general pur-
pose epoxy casting resin. (364)

POLYESTER SPLICING TAPE Consolidated
Electrodynamics Corp., 360 Sierra
Madre Villa, Pasadena, Calif. Bul-
letin 1639-5 contains characteristics
of a polyester splicing tape for use
with type 23-109B oscillogram pro-
cessor. (365)

DIGITIZING CHART RECORDS Disc Instru-
ments, Inc., 3014-B So. Halladay St.,
Santa Ana, Calif., has released a
6-page brochure covering operation
and applications of series 200 chart
integrator. (366)

INSTRUMENTS Houston Instrument
Corp., P.O. Box 22234, Houston 27,
Texas. A 16-page catalog describes
precision recording, measuring and
conversion instruments for labora-
tory and industrial use. (367)

TANTALUM SLUG CAPACITOR Ohmite
Mfg. Co., 3630 Howard St., Skokie,
I1l., has published a bulletin supple-
ment on the case size Y, its smallest
hat-shape, tantalum slug, electro-
lytic capacitor. (368)

C-W KLYSTRONS Sperry Electronic
Tube Division, Sperry Rand Corp.,
Gainesville, Fla. Brochure gives de-
sign and performance data on high
power c-w klystrons. (369)

LEAD ANODES Alpha Metals, Inc., 56
Water St., Jersey City 4, N.J. Bul-
letin 621 covers standard and special
virgin metal lead anodes for effi-
cient chromium plating. (370)

VACUUM DIFFUSION PUMP NRC Equip-
ment Corp., 160 Charlemont St.,
Newton 61, Mass., has available an
illustrated 8-page brochure on
vacuum diffusion pumps. (371)

RETAINING RINGS Waldes Kohinoor,
Inc., 47-16 Austel Place, Long
Island City 1, N.Y. A 128-page tech-
nical manual contains engineering
dimensions and specifications for the
entire line of Truarc retaining rings
and assembly tools. (372)

PRODUCT GUIDE P. R. Mallory & Co.
Inc., Indianapolis 6, Ind. A 28-page
product guide illustrates and gives
brief description of electrical and
electronic components, dry battery

systems, special materials and
metals. (373)
JUNCTION  TRANSISTORS  Burroughs

Corp., Detroit 32, Mich. Technical
bulletin discusses charge-step de-
rived transfer functions for the
junction transistor. (374)

D-C CHOPPER AMPLIFIER Dynatron
Laboratories, 553-E Dawson Drive,
Camarillo, Calif. Data bulletin de-
scribes model DA4510 low level d-¢
chopper amplifier. (375)
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FOR SUPERIOR SERVO SYSTEMS

ADVANCED STATE-OF-THE-ART SIZE 8 COMPONENTS

Kearfott offers the widest range of advanced performance Size
8 components. They are shortest in length; only 0.625 inch
for the motor and 1.240 inch for the motor-generator. They
offer full Size 11 performance in Size 8 diameters; giving the
system designer a new flexibility in component selection. Any
combination of the driver and driven units listed below can be
provided on an accelerated basis for prototype evaluation; with
full assurance of top performance.

Your servo system should be consistent with the latest state-
of-the-art in components. Design Kearfott components into the
system and it will.

CHARACTERISTICS

Stall Torque No Load Rotor Inertia
f SERVO MOTORS In.Oz.  Speed RPM  GM-CM2
4 Pole CM00129350 0.22 10,525 0.18
CM00130450 0.33 10,525 0.18
6 Pole CM00127350 0.19 7,300 0.46
CM00128450 0.28 7,300 0.46
CM00131350 0.22 7,000 0.18
| CM00132450 0.34 7,000 0.18
]
| TACHOMETE Volts/1000
CH RS RPM Signal/Noise Linearity
| Rate CM00854 . . . 0.6 60:1 0.049%
Damping CM00844 . . . 0.445 55:1 0.25%
High Signal to CMO00834... 15); 110:1 0.25%
' Noise Ratio
Temp. Comp. CMO00864 . . . 0.52 52:1 0.04%,

Integrating

Rounding out this line are Inertial and Viscous Damped Motors,
Braked Motors, Stepper Motors, D.C. Tachometers and Alter-
nators, Gearheads and naturally the best Size 8 Synchros and
Resolvers available.

ENESE TR ]
BB G5 KEARFOTT Divieion
AEROSPACE
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PEOPLE AND PLANTS

Elco Corporation Opens New Plant

ELCO CORP., Philadelphia, re-
cently opened its 52,000-square-
foot manufacturing plant in Hunt-
ingdon, Pa. The plant, one of two
new Elco manufacturing facilities,
joins a production network that
includes plants in Pennsylvania,
New Jersey and California, and
manufacturing subsidiaries and
licensees in seven foreign countries.

The single story building, con-
structed at an estimated cost of
$350,000, will be used to manufac-
ture hermaphroditic connectors
and Varicon connectors, proprie-
tary products used in many indus-
tries, including space, aircraft and
computer applications.

Huntingdon Scientifics, Inc., and
Oak Engineering Co., Inc., the two
Elco suibsidiaries housed in the new

Phinizy Moves Up
At IMC Magnetics

ROBERT B. PHINIZY has been pro-
moted to the position of president
and manager of the Western divi-
sion of IMC Magnetics Corp., West-
bury, N.Y. He was previously vice
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structure, are engaged in filling
civilian and government contracts,
part of Elco’s current $8-million
order backlog.

The Huntingdon plant has 45,000
square feet of production area with
7,000 square feet for administra-
tive offices, conference rooms, ex-
ecutive and employee lounges and
an employee cafeteria. There is
ample provision for future expan-
sion with the plant located on a
20 acre tract.

Now headquartered in Philadel-
phia, Elco is preparing to move to
a new $1.25-million, 115,000
square-foot structure nearing com-
pletion in Willow Grove, Pa. This
will serve as the firm’s principal
manufacturing installation and as
its headquarters.

president in charge of engineering
for the division, located in May-
wood, Calif.

Phinizy succeeds David Menken
who left the company but will con-
tinue as a director and as a con-
sultant in many product areas.

The Western division of IMC
Magnetics Corp. manufactures
solenoids, synchro and pulse-driven
step-servo motors and systems for
missiles, aircraft and space uses.

Epsco Pacific Hires
Development Director

ROBERT H. OKADA has been ap-
pointed director of development for
the newly formed Epsco Pacific,

Menlo Park, Calif.,, an affiliate of
Epsco, Inc., Cambridge, Mass.
Epsco Pacific is involved pri-
marily with serving governmental
agencies and prime contractors on
the West Coast that are involved in
key missile and satellite programs.
The organization specializes in the
areas of research and development,
circuit design, micro power and
special instrumentation systems for
data processing and telemetry.
Okada was formerly a senior staff
member with Arthur D. Little, Inc.

Hycon Names Barnes
V-P, Engineering

JOHN C. BARNES has been appointed
vice president of engineering for
the Hycon Mfg. Co. of Monrovia,
Calif. He has been with the com-
pany for a year as a vice president
in charge of long range planning
with additional assignments to sev-
eral special projects. He will con-
tinue in some of these activities.

Prior to joining Hycon, Barnes
was assistant to the chief scientist
and acting director of the labora-
tories for North American Avia-
tion’s Space and Information Sys-
tems division.

Three Engineers Join
Antenna Systems

ANTENNA SYSTEMS, INC., Hingham,
Mass., announces the appointment
of Augustine R. Stratoti, Robert J.
Benson and Walter F. Spear to its
growing engineering staff.

Stratoti comes to ASI from the
Gabriel Electronics division. He
will head up r-f engineering re-
sponsible for microwave compon-
ents development.

Benson was formerly an engi-
neering representative for the
Boeing Co. At ASI he will be ad-
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BUDELMAN ELECTRONICS CORPORATION

375 Fairfield Ave.
Stamford, Conn.

A SUBSIDIARY OF
GENERAL RAILWAY SIGNAL CO.

¢ Because Budelman equipment performs better,
costs less to buy and maintain.

CIRCLE 206 ON READER SERVICE CARD

5000 LB SHAKER MODEL 500

what makes this shaker
famous for its reliability?

The heart of any vibration shaker is its driver coil and sus-
pension. Often both must stand 24 hours-a-day punishment.
Unholtz-Dickie guarantees these critical elements for two
years. Such high standards are found only in Unholtz-Dickie
Unified Design systems. If accurate and dependable perform-
ance — at realistic prices — are your requirements, it will
pay you to get the facts from Unholtz-Dickie. Call them.

UNHOLTZ-DICKIE CORPORATION
2994 Whitney Ave., Hamden, Conn. ATwater 8-3358

CIRCLE 207 ON READER SERVICE CARD
November 2, 1962

|

ELECTRONIC
ENGINEERS

You are cordially invited to discuss
career opportunities in our Electronic
Engineering Division. Currently we have
several requirements for senior engi-
neers who are interested in the follow-
ing areas:

¢ To develop and design electrical and
electronic circuits relating to complete
particle accelerator systems. A knowl-
edge of oscillators, amplifiers, circuit
theory, electrical measurements and in-
strumentation are basic requirements.

* Design, develop and evaluate am-
plification, stabilization and control
systems and magnetic field-measuring
devices. Good basic knowledge of
circuit theory required.

Employment will be at the modern,
fully-equipped research and manufac-
turing facilities of High Voltage Engi-
neering Corporation where our out-
standing technical staff has developed
the world’s most advanced line of par-
ticle accelerators and associated equip-
ment.

For a confidential discussion of these
positions, please write:

Louis J. Ennis
P. O. Box 98
Burlington, Massachusetts

HIGH VOLTAGE ENGINEERING CORP.

Burlington, Massachusetts
(12 Miles North of Boston)

‘An equal opportunity employer’
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el
put YOUR money
in brick and mortar e

Why

NEw MEXICO

offers tax-exempt financing
for land, buildings, tooling ex-
clusively for companies with
profitable production and an
interest in growing in the
space center of the Southwest.

: Write today
(. ) for Full Details
INDUSTRIAL DIVISION
\JV/ NEew MEXICO

Department of Development
Box 1300 State Capitol,
Santa Fe, New Mexico

Nuclear-Space
Research Center
of the
Free World

CIRCLE 208 ON READER SERVICE CARD

UNITED SYSTEMS
CORPORATION

A NEW LOW COST
D.C. DIGITAL VOLTMETER

DIGITEC MODEL 200

With These FEATURES
0.2% FULL SCALE ACCURACY
D.C. RANGES FROM .001 TO 1020 V
2 MEGOHMS INPUT IMPEDANCE
SMALL (5% ”x8"'x7"") SIZE
7 LBS. TOTAL WEIGHT—PORTABLE
' MANY PLUS FEATURES

WRITE OR WIRE FOR DEMONSTRATION

OO "= e, Sivorane

|

80 CIRCLE 80 ON READER SERVICE CARD

ministrative assistant to the engi-
neering manager.

Spear joins ASI as an electrical
engineer in the production depart-
ment. He was formerly associated
with Northeastern Engineering,
Inc., as a project manager for the
Army Security Agency.

Magenheim Advances
At Paradynamics

APPOINTMENT of Bertram Magen-
heim to the post of director of
engineering has been announced by
Paradynamics, Inc., Huntington
Station, N.Y.

Formerly chief engineer of the
firm, Magenheim held a correspond-
ing position with Control Elec-
tronics Co., Inc., at the time of its
merger with Paradynamics in Jan-
uary of this year.

-

b

Portchester Instrument
Appoints Lamb

JOHN M. LAMB, former president of
the Electro Magnetic Transmission
Co. and E.M.T. Corp. of Newton,
N.J., has been named director of
the new flexible waveguide and
microwave antenna manufacturing
division of Portchester Instrument
Corp., Port Chester, N. Y.

The company, specialist in man-
ufacturing microwave link system
components, is acquiring 15,000
square feet of additional space in
Port Chester for the new division.

Lamb is the inventor of the bal-
anced seam flexible waveguide and
the null point seam flexible wave-
guide.

J. E. Tennis Becomes
Chief Engineer at REL

JOSEPH E. TENNIS, senior staff engi-
neer, has been appointed to the
post of chief engineer at Radio
Engineering Laboratories, Inc.,
Long Island City, N.Y. REL is the
communications subsidiary of Dy-
namics Corp. of America.

With REL since 1947, Tennis
was appointed assistant to the vice
president of engineering in 1959.

Levine Elected an
Assistant V-P

SAMUEL LEVINE has been elected as-
sistant vice president-advanced sys-
tems development of The Teleregis-
ter Corp., Stamford, Conn.

He joined the company in 1955
as systems engineer, and has been
manager of systems and design en-
gineering, and manager of systems
engineering since that time.

International Electric
Promotes Hachigian

APPOINTMENT of Paul M. Hachigian
as director of engineering has been
announced by Martin H. Dubilier,

electronics



president of International Electric
Corp.. Paramus, N.J., a subsidiary
of ITT Corp.

Hachigian will be responsible for
the management, direction and co-
ordination of all IEC system de-
signs, such as Project 465L, the
new command control system now
being produced by IEC for the
Strategic Air Command.

With the ITT System since 1951,
Hachigian came to IEC in 1959.
Prior to his new appointment, he
was deputy director of the aero-
space division.

PEOPLE IN BRIEF

Viktor W. Pleil moves up to senior
development engineer for x-ray
tubes at The Machlett Labora-
tories. Arnold S. Cherdak, for-
merly with Gulton Industries, joins
Kaiser Electronics, Inc. as senior
electrical engineer. Donald S.
Jones, advances to g-m of the Scin-
tilla div. of The Bendix Corp. Wil-
liam S. Boone, Jr., promoted to
exec v-p of Scope Inc. William H.
Russell, previously with Beckman
Instruments, elected exec v-p of
Technical Measurement Corp.
Ralph W. Jones leaves Remington
Rand Univac to become mgr. of
manufacturing for Advanced Sci-
entific Instruments, Inc. Jack Cas-
sidy elevated from v-p to president
of Absoca Industries. North Amer-
ican Aviation ups David P. Chand-
ler and George A. Kachickas to
asst. chief engineers in the inertial
navigation product div. of Auto-
netics. John E. Galione advances
to v-p in charge of operations at
The Technical Materiel Corp.
Robert R. Shreve, an engineer pre-
viously with Sperry Gyroscope Co.,
appointed sales and advertising
mgr. for Philamon Laboratories
Inc. Cornelius P. McNamara, ex-
Cardion Electronics, Inc., named
v-p of the Emerson Research Lab-
oratories div. of Emertron, Inc.
Matthew L. Stephens and Wayne
B. Johnson promoted to engineer-
ing section mgr.’s in commercial
products engineering at Lenkurt
Electric Co., Inc. Fairchild Semi-
conductor ups Fred Bialek to mgr.
of its San Rafael diode plant.
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RELIABILITY

Better Measuring from E

vital to built for

Mariner 2 l )
ground & }".’..'..i.]‘
support S T==gR oy Electro

) - Instruments
equipment

The ultimate success of highly sophisticated spacecraft systems, like
the Venus-bound Mariner 2. depends on reliability. Significant,
therefore, is the selection of an EI «ll solid state Digital Multimeter
as the hcart of the Automatic Digital Monitoring and Recording
Subsystem manufaciured for Jet Propulsion Laboratory.

El solid state D. V. M.’s are the result of over five years of experi-
ence in the design and manufacture of «ll electronic digital instru-
ments. Documented user reports indicate mean-times-between-fail-
ures in excess of 2000 hours. There is no more reliable means of
swiftly and accurately evaluating a component or a complete as-
sembly which can be checked by the measurement of a DC or AC
voltage, DC ratio, resistance, capacitance, induciance or impedance.

The Automatic Digital Monitoring and Recording Subsystem
built for Jet Propulsion Laboratory, for example, measures up o
40 signal inputs programmed for AC voltages, DC voltages or resist-
ance. A digital clock is included to provide timed automatic scans
at prescribed intervals without an operator, for overnight use, or
during extended life tests. All readings are visually presented and
permanently recorded on printed tape. A digital comparator as-
sembly is utilized for tolerance detection.

For full details on EI's individual instruments in the digital
measuring field, or our complete systems capability in data
acquisition, display and control—call the EI office nearest
you or write direct.

E Electro Instruments, Inc.
8611 Balboa Avenue, San Diego 12, California

CIRCLE 81 ON READER SERVICE CARD



EMPLOYMENT

OPPORTUNITIES

electronics

WEEKLY QUALIFICATION FORM
FOR POSITIONS AVAILABLE

ATTENTION:
ENGINEERS, SCIENTISTS, PHYSICISTS

This Qualification Form is designed to help you advance in the elec-
ry. It is unique and pact. Designed with the assistance
of professional personnel management, it isolates specific experience

tronics ind

COMPANY SEE PAGE

ATOMIC PERSONNEL INC. 98*
Philadelphia, Penna.

BELL AEROSYSTEMS COMPANY 84
Div., of Bell Aerospace Corp.,
A Textron Company
Buffalo, N.Y.

KEY #
1

2

in electronics and deals only in essential background information. BRISTOL COMPANY

Waterbury, Conn.

CURTISS WRIGHT CORPORATION
Electronics Div.
E. Paterson, N.J

DOUGLAS AIRCRAFT CO.
Missile and Space Systems Division
Santa Monica, Calif.

GENERAL DYNAMICS/ASTRONAUTICS
San Diego, Cailifornia

HIGH VOLTAGE ENGINEERING CORPORATION
Burlington, Massachusetts

JET PROPULSION LABORATORY
California Institute of Technology
Pasadena, California

NATIONAL CASH REGISTER CO. 85
Dayton, Ohio

PHILCO WESTERN DEVELOPMENT 83
Sub. of Ford Motor Co.
Palo Alto, California

REPUSLIC AVIATION CORPORATION 84
Farmingdale, L.l., New York

SCOPE PROFESSIONAL PLACEMENT CENTER 98* 12
Waltham, Mass.

The advertisers listed here are seeking professional experience. Fill in
the Qualification Form below.

STRICTLY CONFIDENTIAL

Your Qualification form will be handled as “Strictly Confidential” by
ELECTRONICS. Our processing system is such that your form will be
forwarded within 24 hours to the proper executives in the companies
you select. You will be contacted at your home by the interested

41, 42, 43,

companies.

WHAT TO DO

. Review the positions in the advertisements,

. Select those for which you qualify.

. Notice the key numbers.

. Circle the corresponding key number below the Qualification Form.

. Fill out the form completely. Please print clearly.

. Mail to: D. Hawksby, Classified Advertising Div., ELECTRONICS,
Box 12, New York 36, N. Y. (No charge, of course).

* These advertisements appeared in the October 26th issuve.

(cut here) electronicsc WEEKLY QUALIFICATION FORM FOR POSITIONS AVAILABLE (cut here}
(Please type or print clearly. Necessary for reproduction.)
Personal Background Education
LYY 355 866000000050000003000000000000000000300000000000 PROFESSIONAL DEGREE(S) ..........cceoievececrcoccoacnes
HOME ADDRESS . .......c.cvtiiirinenneinonrnnosnsnnnnns MAJOR(S) ........civiiivsonsoceoonnoonccscacncsccssane
(4L} 55000000000 000000000 ZONE....... STATE............. UNIVERSITY ... ... iiiitiiieenereernnanacnnonsonasacncs
HOME TELEPHONE .. ............cc0iiiiiiiinnnnnannncans DATE(S) . oo ivetir et iiia ittt it
FIELDS OF EXPERIENCE (Please Check) 11262 S A Al L
Please indicate number of months
. experience on proper lines.
D Aerospace D Fire Control D Radar Technical SUReENTsory
Experience Experience
D Antennas D Human Factors D Radio—TV (Months) (Months)
RESEARCH (pure,
O asw [ intrared [] simulators fundamental, basic) ......  ......
RESEARCH
D Circuits D Instrumentation D Solid State (Applied)  ...... seseee
SYSTEMS
[ communications D Medicine [ Tetemetry (New Concepts) cesees sevess
DEVELOPMENT
L__‘ Components D Microwave D Transformers (Model) 500000 800000
DESIGN
L__| Computers D Navigation D Other ............. (Product) sesese seseee
MANUFACTURING
L__‘ ECM D Operations Research D ................... (Product) 500000 cosens
FIELD
D Electron Tubes D Optics D ................... (Service) = eieee eeene .
. . . D . D SALES
D Engineering Writing Packaging L ...l (Proposals & Products) ......  ..... .

CIRCLE KEY NUMBERS OF ABOVE COMPANIES’ POSITIONS THAT INTEREST YOU
1 2 3 45 67 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

82 . electronics




CAREER...ACHIEVEMENT.

Working at Philco Western Development Laboratories is synonymous with playing
an important role in development of communications and control systems for the
nation’s frontiers of space. Philco WDL designed and produced the complete satellite
package for the Courier Communications Satellite program; other important U. S.

satellite programs benefited, too, from advanced technology, research, prototype
and fabrication from WDL. This adventure . . . complete program-oriented evolution
of tomorrow’s answers to tomorrow's space age challenges...is yours, if youwanta career
that is measured in terms of achievement. Achievement is WDL’s history . . . and future.

Write in confidence for information on how you can find your career at Philco WDL, with
the additional rewards of ideal living on the San Francisco Peninsula and professional and
monetary advancement commensurate with your own ability. Requirements include B.S. or

advanced degree (electronics, mathematics, physics), U. S. Citizenship or current transfer-
able D.0.D. clearance. Address Mr. Patrick Manning, Department E-11.

PHILCO wesrern DEVELOPMENT LABORATORIES

A SUBSIDIARY OF 3875 Fabian Way, Palo Alto, California

(‘/'(YF(‘,II/‘!@’{CV%ZVM[III/% an equal opportunity employer 7757
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PHYSICISTS™—

&ELECTRONIC
SCIENTISTS

The Scientific Research Staff at Republic Aviation is conducting
a wide range of theoretical and experimental programs in elec-
tronics and guidance research, including a significant advance
in nuclear gyroscopics.

Shown above is a prototype model of Republic's new “proton”
gyro concept. Discussing its basic performance formulas are
Mr. Alex Grumet, designer of the initial feasibility demonstra-
tion model, and Mr, Joseph Skala, who designed the advanced
model in photo. Fundamentally, the gyro is a water-filled sphere
subjected to a magnetic field. The only moving parts are spin-
ning electrons and protons. A long-term investigation was initi-
ated in this area by Republic in 1959, Recently the company
was awarded a contract by the Bureau of Naval Weapons for
further research and development of a practical magnetic in-
duction gyroscope. It is expected to have a lower drift rate than
the best existing gyros and cost far less.

Opportunities exist on this program for interested Physicists
with PhD and experimental or theoretical experience in magnetic
resonance or related field.

The Scientific Research Staff is supported by the excellent facili-
ties of Republic’'s Paul Moore Research & Development Center,
the most sophisticated aerospace research complex in the East.
Appointments to the Staff are also open in these other areas of

ELECTRONICS & GUIDANCE RESEARCH

ELECTROMAGNETIC THEORY & ANTENNAS. Involves several
aspects of electromagnetic theory and antenna research. At the
theoretical and experimental level, investigations are exploring
broadbanding phenomena. Related studies concern a miniature
antenna concept with characteristics equivalent to much larger
units. Other work relates to electro-optics, effects of plasma on
communications, electromagnetic means of determining vehicle
attitudes, as well as the initiation of new research studies,
Requirement: PhD (or MS working toward PhD) and heavy
F research experience.

COMMUNICATIONS & GUIDANCE. Research is being expanded
in the areas of communications theory, displays, guidance sub-
systems and computer theory. Requirements: PhD in Physics
or EE, capable of initiating such research.

You are invited to write in confidence to Mr. George R. Hickman,
Professional Employment Manager, Dept. 11L-1,

REPUBLILG

AVIATION CORPORATION

FARMINGDALE, LONG ISLAND, NEW YORK
An Equal Opportunity Employer

Electronies

Laboratory

Engineer

To supervise activities in a data
acquisition and electronic data
processing laboratory, and to de-
sign electrical circuits for special
applications. Requires BSEE with
5 years experience reluted to ana-
log wave analysis. telemetering
systems and data aequisition sys-
tems, including Beckman 210.

This is a highly responsible posi-
tion due to the increased activity
at Bell. The varied programs in.
clude development of a lunar land-
ing research vehicle, advanced
AGENA engines. a multiple re-
start engine, jet VTOL transports,
advanced GEM vehicles, and in-
vestigation of new concepts in
hattlefield surveillance systems and
air traffic control.

Your inquiries are invited. Please
send resumes to Mr. T. C. Fritschi,
Dept. G10.

@D s

AEROSYSTEMS

COMPANY
DivisION OF BELL -a feddron

P. O. Box #1, Buffalo 5, N. Y.

An Equal Opportunity Employer

Engineering or Science Graduates
to be trained as

INSTRUMENT SALES ENGINEERS
with
The Bristol Company

Leading manufacturer of automation eauipment
and control systems reguires men, preferably 25 to
35 years oid, to scll high aguality. nationally
accepted products to wide varicty of industrial
markets. 3

Openings in various areas of thc country. Suc-
cessful applicants take comprehensive three-months
course at headguarters, Salary and expcnses

All replies confidential; every inquiry answered.
Write: Charles F. Johnson, Mgr. of Sales Training

The Bristol Company
Waterbury 20, Conn.
An equal opportunity employer

SELLING OPPORTUNITY WANTED

Established Manufacturing Representatives
desire additional OEM electronic lines. Com-
plete New York State coverage except New
York City. Excellent component contacts.
Buffalo office. RA-9974, Electronics, Clas-
siﬁe‘:{d Adv. Div.,, PO Box 12, New York 36,
N. Y.

EMPLOYMENT OPPORTUNITIES

The advertiscments in this section include all em-

ployment ogpportunities — executive, management,

technical, selitng, office, skilled, manual, cte,

Look in the forward scction of the magazine for

additional Employment Opportunitics advertising.

— RATES —

DISPLAYED: The uadvertising rate is $40.17 per
inch for all advertising appearing on other than
a contract basis, Contraet rates quoted onrequest.

An advertising inch is measured 7" vertically on
a column ~3 columns—30 inches to a page.

Subject. to Ageney Commission.

UNDISPLAYED: $2.70 per line, minimum 3 lines,

To figure advance payment count 5 average words
as a line, Box numbers—count as | line.
Discount of 10% if rull pavment is made in ad-
vanee for 4 consecutive insertions.
Not siuhject to Agency Connmission.

electronics



If your potential

is not being recognized...

November 2, 1962

. . consider the excellent
growth environment at NCR.
4. Extensive company backed

R & D; new facilities—expanding labora-
tory space in 1963 and 1964; advanced

programs encompassing major sciences
integrated for practical results; excellent
employee benefits; an aggressive man-
agement group; professional advancement
encouraged through company sponsored
programs.

We have openings at this time as listed
below for Dayton, Ohio.

O Senior Circuit Designer: familiar with
solid state circuitry; creative; desire to
work at advanced development stage.*

O Thin Film: materials research; device de-
velopment.*

O Chemists-Research: project leader capa-
bility; background in physical chemistry;
polymers.

O Test Equipment Design Engineers: BS or
MSEE with some experience.

O Mechanical Design Engineers: Small
mechanism experience desired.

O Advanced Development Planning Spe-
cialists—Military R & D.*

O Operations Research—Commercial ap-
plications.*

O Integrated Electronics—Advanced con-
cepts for Computer Development.*

*These positions are not limited to any
special level. Ph. D. background is pre-
ferred for many, and some areas of re-
sponsibility involve Management or
Technical Director potential.

Don’t wonder what may be present for
you. Drop us a line describing your back-
ground and interests. We'll contact you
to arrange for more detailed discussion.

Send your personal letter to:

T. F. Wade, Technical Placement
The National Cash Register Company
Dayton 9, Ohio

N CR

an equal opportunity employer
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SEARCHLIGHT
SECTION

(Classified Advertising)

BUSINESS OPPORTUNITIES

EQUIPMENT - USED or RESALE

DISPLAYED RATE

The advertising rate is $27.25 per inch for all ad-
vertising appearing on other than a contract basis.
Contract rates quoted on request. AN ADVER
TISING INCII is measured % inch vertically on
one col 3 col 30 inches—to a page.
EQUIPMENT WANTED or FOR SALE ADVER
TISEMENTS acceptable only in Displayved Style.

UNDISPLAYED RATE

$2.70 a line, minimum 3 lines. To figure advanee
payment count 5 average words as a line.
PROPOSALS, $2.70 a line an insertion.

BOX NUMBERS count as one line additional in
undisplayed ads,

DISCOUNT OF 109 if full payment is made in
advance for four consccutive ihsertions of undis

ployed ads (not including proposals) /

AUTO TIACK&TELEMETIV ANTENNA PEDESTALS

X & S SCR M 33 AUTOTRACK RADA
AN/TPS-1D SEARCN. AN/TPS-10 HT. FIN ?ERS
AN/:P?::ZGOSA. AN/APS10 NAVIG. & WEAT] HER

1S B. AN/APS-23 & 31 SEARCH : ',".n'i
s & X IEACONS VA 800 KLY. CARCINOTRONS. ically W :
----- 2:3-6 MEGAWATT PULSERS. L sargd e-med
Mlcnownv:rwmama-‘rssv Equip. o
RADAR ! wing @
|o nss:uncn INSTRUMEN‘I‘ | Pemd
$50 Fulth Ave. New York Tel: Judson ‘6-4691

RADAR SYSTEMS & COMPONENTS / oevenr
CIRCLE 950 ON READER SERVICE CARD
FOR RESEARCH — DEVELOPMENT

& EXPERIMENTAL WORK

Over 10,000 difterent electronic parts: wave-
guide, radar components and parts, test sets,

pulsers, antennas, pulse xmirs, magnetrons.
IF and pulse amplifiers, dynlmolon. 400 cycle
xmfirs. 584 ant. pedestals,

PRICES AT A FRACTION oc olmmuu. COST!

COMMUNICATIONS EQU CO.
3 CANAL ST, N. Y, 13, 0
HAS ROSEN (Fomerly at 131 Libe;

4045
~CIRCLE 951 ON READER SERVICE CARD |
OVER 2,000,000

RELAYS

IN STOCK!
Send for Catalog §§

niversal reLay core.
@ A2 WHITE ST, N.Y.13,N.0, ¢ WAIker 5-5900

" CIRCLE 952 ON READER SERVICE CARD

Antique

TELEPHONES

As _is complete, decorative purpose
312 00. Working order,  inter-comm.
81 Ext. on dial $17.50, talking
crulit onty. Write for complete list.
AN shlpmonts FOB, Simpson, Pa.
HONE ENGINEEIING Co
Dept. z-uzz Simpson,

CIRCLE 953 ON READER SERVICE CARD
Searchlight Equipment Locating Service

No Charge or Obligation
This setvice is aimed at helping you, the readet
of “SEARCILIGHT”, to locate Surplus new and

piscaLaiectnicyen e ntinoticren LG e electronics is written and edited specifically to inform...and, more difficult,
How to use: CCheck the dealer ads to see if what 1 > 1 o 1 3 3
| | 0 R e industry. To.this end, the slectronice editorial staff
coupon helow. or an yvour own comoany letterhead to: . y
I LT AL TR S scours the nation and the world to report all important developments in
?.0. Box 12, N. Y. 36, N. Y. the areas of research, design, production and management.

Your requiremenis will be brought promptly to the
attention of the equipment dealers advertising in
this seetion. You will reeeive replies directly from

them. The result: must reading for anyone in these areas of the industry.

Searchlight Equipment Locating Service Don’t miss an issue; subscribe today, via the Reader Service Card in this

ELECTRONICS, P.O. Box 12, N.Y. 36, N.Y, s
I:’I:‘aset help us locate the following equipment com ssue, to
ponents.

NAME .. . iinriiociisinininsnoicecnsssonacsn,
TITLE .iitiiiiiieneietioinooinenniiinee, e,
COMPANY

e electronics

CITY ........ . ...11/2/62
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electronics IS EDITED
TO KEEP YOU
FULLY INFORMED —

a‘’well-rounded’’engineer

What’s your present job in elec-
tronics? Do you work on compu-
ters? (electronics ran 158 articles
on computers between July, 1961
and June, 1962!) Are you in semi-
conductors? (For the same period,
electronics had 99 articles, not in-
cluding transistors, solid-state
physics, diodes, crystals, etc.)
Are you in military electronics?
(electronics had 179 articles, not
including those on aircraft, mis-
siles, radar, etc.

In all, electronics’ 28-man edi-
torial staff provided more than
3,000 editorial pages to keep you
abreast of all the technical devel-
opments in the industry. No mat-
ter where you work today or in
which job function(s), electronics
will keep you fully informed.
Subscribe today via the Reader
Service Card in this issue. Only
72 cents a copy at the 3 year rate.

electronics

87



Aegellea's sypeR v
CLEAN ROOM UNIFORMS
“Packaging People to

Protect Products”

Angelica’s engineer-

3 designed uniforms

{ , meet Air Force rec-
/ ) ‘ ommendations . . .
/ prevent Clean

J / Room contamina-
¢ tion and insure
product reliability.
\ Static-free, non-
% linting, acid resist-
} ant. Coveralls,
1 smocks, head cov-
4 ers, gloves, boots,
wiping cloths.
Contact your near-
est Angelica office
for help in deter-
mining your gar-
ment needs...or
write for FREE
CATALOG.

<3

Uniform Co.

1427 Olive St., St. Louis 3, Mo.

107 W, 48th St.. New York 36. N. Y.

445 N. LaSalle St.. Chicago 10, iN.

1900 W. Pico Blvd., Los Angeles 6, Calif,
317 Hayden St., N. W., Atlanta 13, Ga.

N
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\
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CIRCLE 209 ON READER SERVICE CARD

Are you selling the
whole buying team

Tough competition demands that the
electronics man be reached and sold
wherever you find him: Research,
Design, Production, and Manage-
ment. Only advertising in electronics
reaches all four...the same men your
salesmen call on. Put your advertis-
ing where it works hardest... ..

in @electronics

electronics
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Audit A
of Circulations Publications

Audited Paid Circulation

JAMES T. HAUPTLI

Advertising Sales Manager

R. 5. QUINT: RICHARD J. TOMLINSON:
Assistant Publisher Buyers’ Production Manager
Guide and Business Manager GEORGE E. POMEROY:

FRED STEWART: 5
Promotion Manager Classified Manager

B. ANELLO: HUGH J. QUINN:
Market Services Manager Circulation Manager

ADVERTISING REPRESENTATIVES

ATLANTA (9): LOS ANGELES (17):
Michael H. Miller, Robert C. Johnson Peter S. Carberry, Ashley P. Hartman,
1375 Peachtree St. N.E., Trinity 5-0523 W, C. Gries
(area code 404) 1125 W, 6th 5t., (Humleyj-.i;iig)
BOSTON (16): area code
William S. Hodgkinson, Donald R. Furth NEW YORK (36):
McGraw-Hill Building, Copley Square, Donald H. Miller, Henry M. Shaw,
Congress 2-1160 (area code 617) George F. Werner

500 Fifth Avenve, LO-4-3000

CHICAGO (11): (area code 212)

Harvey W. Wernecke, Robert M. Denmead

A A PHILADELPHIA (3):
645 North Michigan Avenu(eérl;tohcg\év: 31%00 Warren H. Gardner, William J. Boyle

6 Penn Center Plaza, LOcust 8-4330

DA (area code 215)
55 Public Square, Superior 1-7000 SAN FRANCISCO (11):
(area code 216) R. C. Alcorn
DALLAS (1): 255 California Street, Douglas 2-4500
Frank Le Beav (area code 415)
The Vaughn Bldg., 1712 Commerce St. LONDON W1:
Riverside 7-9721 (area code 214) Edwin S. Murphy Jr.
DENVER (2); 34 Dover St.
J. W. Patten ..
Tower Bldg 1700 Broadway, P hatinee. Horfurth
pine 5. area code w dst
HOUSTON (25): 85 Westendstrasse
Joseph C. Page, Jr. GENEVA:
Prudential Bldg., Halcombe Bivd., Michael R. Zeynel
Riverside 8-1280 (area code 713) 2 Place duv Port
-

“Headquarters for Business Information’

McGraw-Hill Technical and Business Publications

American Machinist/Metal- Electrical Wholesaling Product Engineering
working Manufacturing Electrical World Purchasing Week

Aviation Week and Space Electronics Science Week
Technology Engineering Digest Textile World

Business Week Engineering and Mining Journal

Chemical Engineering E & MJ Metal and Mineral

Chemical Week Markets

Coal Age Engineering News-Record Overseas only:

Construction Methods and Factor Automobhile International
Equipment Fleet Owner (English, Spanish)

Construction Daily Industrial Distribution Ingenieria Internacional

Control Engineering National Petroleum News Construccion (Spanish)

Electrical Construction Nucleonics International Management
and Maintenance Nucleonics Week (English, Spanish

Electrical Merchandising Week Platt’s Oilgram News Portuguese editions)

Electrical Newsletter Platt‘s Oilgram Price Service Metalworking Production

Electrical West Power (Great Britain)

Available by subscription only — to qualified persons actively engaged in the field of the publi-
cation. For subscription rates and information describing the editorial coverage of any of the
above publications, write to: Subscription Manager, Circulation Department, McGraw-Hill Pub-
lishing Company, 330 West 42nd Street, New York 36, N. Y.
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a low-cost K band reflex klystron

The SRK-291, a new low-cost K band
reflex klystron oscillator offering dra-
matic cost sayings in microwave systems,
is now available from Sperry Electronic
Tube Division within 60 days from re-
ceipt of your order! Sperry’s new tube
operates at frequencies ranging from
21 to 24.5 Gc. Within these frequency
limits, it offers a 1% Gc mechanical
tuning range and a low temperature
coefficient. The SRK-291 is priced at
only $1495. :

PARAMETRIC PUMPING
APPLICATIONS

The SRK-291 is specially suited to the
requirements of parametric amplifier
pumping, since its power output — 80
mW minimum — is more than adequate
for parametric amplifier pumping de-
mands. Its low price, wide bandwidth,
and inherent stability remove the tech-
nical and economic limitations that for-

merly hindered the use of parametric
amplifiers in many systems.

OTHER APPLICATIONS

Sperry’s versatile new tube also shows
great desirability for application in short
range communications systems, beacons,
and microwave links. Extreme mechani-
cal ruggedness, light weight (only 3%
oz.),and small size, make the tube ideal
{for airborne as well as ground-based
installations.
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CIRCLE 901 READERS SERVICE CARD

NEW, FREE BROCHURE

A new, free brochure describes the capa-
bilities of the SRK-291 in greater detail.
For your copy, write to Sperry Electronic
Tube Division, Sec. 147, Gainesville,
Florida.

Since the SRK-291 is available within
60 days, it represents an immediate solu-
tion to your present problems, whether
you are designing a new system or con-
centrating on improved performance for
an operational one. Cain & Co., which
represents Sperry nationally, has a sales
engineer near you. He’ll be happy to
help you work out specification details.
Call him today.

GAINESVILLE, FLA. / GREAT NECK, N. Y.
SPERRY RAND CORPORATION
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RCA-8056 NUVISTOR
MEDIUM-MU TRIODE

4“?“ Yav

| LOW VOLTA
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For the first time the proven advantages of
the famous RCA nuvistor tubes are available
in a type specifically designed for low-voltage
operation. The new RCA-8056, designed to
operate from a plate supply of between 12
and 50 volts, is suitable for a wide variety of
industrial and military applications, including
mobile and aircraft communications, employ-
ing low-voltage circuits.

The 8056 is recommended for use in low-
noise rf and if amplifier circuits, control and
multivibrator circuits, cathode-follower cir-
cuits, and in other special applications requir-
ing a device having a high input impedance
and capable of operating at low plate supply
voltages. When used with a low-voltage
power supply, the 8056 can provide high gain
with low noise in small-signal amplifier appli-
cations at frequencies up to 350 Mc.

Design advantages include:

» Small size and light weight

. High input impedance to minimize impedance-
matching problems

. Relatively high voltage gain (amplification
factor = 11.5 in Class A, amplifier service)

. Low power drain

. Very high resistance to nuclear radiation fields

. Excellent stability

. Ability to withstand severe mechanical shock
and vibration

. Exceptional uniformity of characteristics
from tube to tube

. Stable operation over a wide thermal range

. Stable operation at any altitude

For full information on the 8056 nuvistor,
talk to your RCA Field Representative or
write: Commercial Engineering, Sec. K-19-DE-2,
RCA Electron Tube Division, Harrison, N. J.

The Most Trusted Name in Electronics

TYPICAL OPERATING CHARACTERISTICS:

Plate-Supply Voltage .. 12 24 volts
Grid-Supply Voltage ... 0 —0.7 volt
Grid Resistor ....... 33000 — ohms
Amplification Factor.... 12.5 12.5
Plate Resistance
(APPrOX.) ..o 1560 1560 ohms
Transconductance ... 8000 8000 umhos
Plate Current ... 5.8 10 ma
MAXIMUM CIRCUIT VALUES:
Grid-Circuit

Resistance:
For fixed-bias
operation
For cathode-b

operation ... 10 max. megohms

aFor operation at metal-shell temperatures
up to 150°C

10 max. megohms

RCA ELECTRON TUBE DIVISION FIELD OFFICES

EAST: 744 Broad Street, Newark 2, New Jersey
HUmboldt 5-3900

MIDWEST: Suite 1154, Merchandise Mart Plaza
Chicago 54, Illinois, WHitehall 4-2900

WEST: 6801 East Washington Boulevard

Los Angeles 22, California, RAymond 3-8361
1838 El Camino Real, Burlingame, California
OXford 7-1620



