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ANOTHER ADVANCED MICROWAVE TUBE DEVELOPMENT
FROM RAYTHEON’'S SPENCER LABORATORY

Y

NEW HIGH-EFFICIENCY AMPLITRON
(shown actual size) permits unmatched
system size and weight reduction.

25-watt, high-efficiency Amplitron*
for CW space telemetry applications

New compact S-band tube is ideal for use with solid

state drivers. QKS 997-TYPICAL OPERATING CHARACTERISTICS
Forty watts of de and 5 watts of heater power are all that is ;
needed to operate this new high gain Ravtheon Amplitron.
ol ag. L ay y . phr Frequency 2300+5%
Because of its high efliciency and modest drive require-
ments, the new tube offers an ideal means of producing Power Output 25 W min.**
higher powers in smaller space. Size. weight, design sim- Gain 20 db min.
icity ¢ ‘uggedness o QKS 997 all contri is .
])'I.(ll).‘.lll(l'lll,_,.(f(] ess f the )l\. 97 all con nl?ule to its Etficiency 60%
suitability in space, missile and airborne applications. )
. . . . Weight 1 1b.
Write todav for complete technical details on this and other o e 3 1% i
. L ; verall si n. 4 in.
Raytheon microwave tubes for missile and space applica- all size n.x
tions. Address Raytheon Company. Microwave and Power ** wide dynamic power range allows tube to operate as low
Tube Division, Waltham 54, Massachusetts, as 10 watls without loss in efficiency.
* Raytheon Trademark J

RAYTHEON COMPANY

MICROWAVE AND POWER TUBE DIVISION
CIRCLE 202 ON READER SERVICE CARD
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MEMORY UNIT for a multipoint controller uses a bank of 200
uncased capacitors representing 100 control points. Poiyester
dielectric film functions unprotected under severe as well as
normal ambients. Uncased capacitors offer large potential sav-
ings since the casing represents a major part of the cost of a
conventional capacitor. See p 66 COVER
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using only high or low frequencies 20
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functional blocks. It deals with timely and important questions
such as the role of the designer in modern systems, trends in
components, problems of functional blocks and whether com-
ponent makers are really planning ahead By M. F. Tomaino 51

NONLINEAR EFFECTS IN QUANTIZED SYSTEMS. Masers
and lasers can operate in nonlinear as well as linear modes. A
nonlinear quantum process has more than one photon involved,
does not necessarily require population inversion. Nonlinear
masers can result in microwave parametric amplifiers, mizers,
second and third-order harmonic generators
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CROSSTALK

Russia’s Spaceships

IS THIS HOW THEY DO IT? The Soviets have
revealed few details on how they launch their
spaceships into orbit and recover them.

Major Titov last week in Washington said that
a six-engine multistage booster with a total
thrust of 1,320,000 lbs was used, that the space-
ship had three observation ports, that the how of
the spaceship melted on reentry, that the cap-
sule and instrument compartments split apart
when the retrorockets were fired and that after
the capsule slowed down he descended by para-
chute.

At right is a drawing we prepared before Titov
hit town. It agrees with Titov’s description in
some respects, notably in the general design of
the spaceship and in the reentry procedure.

It does not jibe with the Rusian cosmonaut’s
description of the booster, But there is a ques-
tion whether Titov gave a full description of the
booster. He said that military rockets are used
for space launchings, but it is doubtful that the
USSR is building warheads weighing five tons
—the weight of Titovs’ spaceship.

Unless—as Khrushchev intimated recently in
remarks about global missiles—the Soviets have
the capability of orbiting and maneuvering their
warheads. That would really be something to
worry about.

Our drawing is based upon information con-
tained in Soviet scientific literature since 1958—
plus a few educated guesses, Soviet engineers,
like Titov, aren’t saving much about what is
actually being done. But, like scientists every-
where, they like to talk about how things should
be done.

One recurrent proposal has been the use of
winged, multiengine boosters as a recoverable,
economical first stage. This isn’t too different
from the proposal made in the U.S. to use the
X-15 as a launch vehicle (EL:zcrroNtes, p. 11, Oct.
20, 1961) or Air Force plans to launch Sky Bolt
missiles from jet bombers. The difference is one
of size and power, not concept.

Associate Editor Solomon says the scheme
jibes with the average Russian engineers’ out-
look on engineering problems: solve them in the
simplest way (see, for example, ErLkcTrONICS,
p 24, May 26, 1961).

Got a big spacecraft? Don’t miniaturize, build
a big booster. Big boosters expensive? Make
them recoverable. Lift-off guidance and control
problem? Put a pilot in the booster. Worried
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about reentry? Keep the ablative part of the
cabin far away from the pilot and controls.
One last clue: we understand that the Soviet
Air Force publication Vestnik Vozdushnogo Flota
uses a booster and a winged rocket as an emblem.
So, while we can’t present the drawing as
more than speculation, we suspect that even if
the Soviets are not doing it this way now that
they will be using manned boosters in the future
and that they will look like the ones you see here.
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and covering the frequency range from
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® “Type N stainless «teel connectors
giving long service life and excellent
corresion resistance,

® Critical dimension of inner contact
depth held to = 0.005 inches, closer
than that required by government
specifications.

e Certificate of calibration showing in-

sertion Joss test data with guaranteed
accuracy explicitly stated.

WEINSCHEL

ENGINEERING

g%

10503 METROPOLITAN AVENUE
KENSINGTON, MARYLAND

Tel.: 949-0141 (Area Code 301)
TWX: KENS 446

In California: 631 Wilshire Blvd.
Santa Monica
TWX: SMON 7185

4 CIRCLE 4 ON READER SERVICE CARD

COMMENT

Indicator Tube

We read with interest the recent
Components and Materials article,
Indicator Tube for Transistor Cir-
cuits (p 646, April 6), about a
Japanese indicator tube. There are
somewhat similar American-made
devices, notably the Tung-Sol type
7401. Unlike the Japanese tube,
which is always “on” and merely
switches the glow from the shaded
area to the visible area, the Tung-
Sol tube does not draw any current
until triggered “on.” For very fast
response the tube is available as
type 7813, which has a similar
structure but emplovs also a very
low current “keep-alive electrode.”
Both the 7401 and the 7813 are sub-
miniatures designed for end-on
viewing and both can be triggered
by low-level, transistor-generated
signals.

The Japanese tube is essentially
a diode and therefore the output
current (325 ua) appears in the
control circuit. The Tung-Sol tubes
are triodes and operate at very low
control-grid currents (1 to 10 ua).
This also frees the control circuit
from higher anode currents (up to
7 ma) if it is desired to run the
tubes this way for brighter indica-
tion, or for use as self-indicating
relays.

Davip M. SANGER
Tung-Sol Electric Inc.
Chatham Electronics Division
Livingston, New Jersey

Contents Page

Although you have been doing it
for years, I would like to congratu-
late vou on continuing to place vour
contents on page one. The value of
this is made evident to me every
week when I scan through a large
number of engineering magazines.
Most of them bury the contents
page among the advertising pages,
and I find it only after what can be
an exasperating amount of time,
when several dozen magazines are
involved.

Your recent expansion of the con-
tents page to two pages requires
more look-up time now. but no
doubt T am in a small. selfish
minority in criticizing this.

Obviously, page one is, after the
four cover pages, one of the most

expensive advertising pages, and
few publications are willing to
forego the high-paying location. It
is refreshing to note that ELEC-
TRONICS, almost alone, is more in-
terested in being of service to its
readers than in making the highest
possible profit.

LEE CHURCH
Chicago, Illinois

Our Binding (and Chart)

ELECTRONICS has always been a
good publication. It has kept up
with changing technologies in many
ways, including the present weekly
publication and more subtly, in the
binding method.

In my opinion the adhesive,
stapleless binding is the best in the
industry for a technical publication.
Pages fold easily and lay out flat.
Most importantly, pages may be
removed easily for subject matter
filing. For the latter purpose the
binding method is far superior to
perforated pages, which I believe
McGraw-Hill also pioneered.

VERNON E. BENJAMIN
Department of the Navy
David Tavlor Model Basin
Washington, D. C.

About seven years ago, McGraw-
Hill pioneered the use of perfor-
ated pages, which are now fea-
tured in Electrical World and in
parts of Power magazine. The ad-
hesive binding, known as Perfect
binding, was first used on ELEC-
TRONICS for the issue of Nov. 10,
1961, and is currently used on six
McGraw-Hill publications.

May I offer my congratulations to
your magazine and persons involved
for the splendid job of design. art
work, printing and concepts of the
April 13th Table of Frequency Al-
locations chart (p 37). A very com-
plex problem has been well done.

Another bouquet is certainly due
your production departments for
the new method of binding ELEC-
TRONICS. It is much easier to leaf,
and very simple to remove adver-
tisements and articles of interest
for filing. This alone has made
ELECTRONICS more valuable.

ROBERT W. OLIN
Director of Planning
Potlateh Forests, Inc,
Lewiston, Idaho
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For the 10Th year...
T.AMBDA OFFERS THE STRONGEST PROOF
OF TROUBLE-FREE POWER SUPPLY PERFORMANCE

Every Lambda power supply sold since 1953 has been backed by Lamhda’s 5-year guarantee,
which covers workmanship and materials (except [or tubes and fuses). Any Lambda power supply
sold today is guaranteed to perform to specifications until 1967.

gyt -

Ready for
Long Dependable
Service

In choosing this Lambds
Power Supply, you are benefit-
ting from an outstanding record
of performance measured under
the most grueling field conditions.
Long-term, trouble-free operation in
heavy-duty service, attested to by owners
:4 1.:“:) it ‘:::l‘ -nh: v'.:‘ years after dul () e and users of Lambda Power Supplies, has
Ihe orignal purchaser, be tetwaed 10 ws with (raniporistien v NS e - made possible the unprecedented five-year
Ccharges Bropasd. prove iter ew esommation 10 be Ihws delecive 3 3 guarantee that covers this prece of equipment

We teserve the 1ght (e discontmme instrements withoul aolxe. and
hopairen o make tut LAMBDA cticccrnonics cone.

. W design 3l day trme without Incurring any
dligston te mabe tuch medilatiens 1o milruments previously 30id
116 BROAD HOLLOW RDAD 1 MUNTINGTON L £ MEW TORE « 16 WIRTLE ¢ 000

ALL-TRANSISTORIZED LA SERIES
Nine Models Available~Voltages
up to 330 VDC—Currents up to 20 Amp
Convection Cooled—Short Circuit Proof

‘Send for Catalog on LAMBDA'S
wide range line of regulated
transistorized power supplies

LAMBDA ELECTRONICS CORP.

515 BROAD HOLLOW ROAD ¢« HUNTINGTON, L.I.,, NEW YORK ¢+ 516 MYRTLE 4-4200

Western Regional Office: 230 North Lake Avenue, Pasadena, California » Phone: Code 213, MUrray 1-2544
New England Regional Office: 275 Boston Post Road, Marlboro, Massachusetts » Phone: Code 617, HUntley 5-7122
Middle Atlantic District Office: 515 Broad Hollow Road, Huntington, L. l.,, New York « Phone: Code 516, MYrtie 4-4200

Southeastern Region: W. A. Brown & Associates, Inc,, Engineering Representatives LA-128-A
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NEW, NO-PARALLAX @2120B

easiest-to-use, surest-reading

450 KC OSCILLOSCOPE

This new ¢ 120B Oscilloscope combines
more actual measuring help and desirable
features than any 450 KC scope ever
produced. Not only are reading error from
parallax and distracting reflections
eliminated, but you have a genuinely
unique array of electrical and convenience
features for measurements from

dc to 450 KC.

SPECIFICATIONS: Model 120B combines minimum
controls with @ automatic triggering for utmost
speed, convenience. Horizontal amplifier dc to 300
KC, phase-shift within + 2°, More X-axis information
due to horizontal amplifier sensitivity control, 5%
accuracy. Times-5 sweep expander, all ranges. 15
calibrated sweeps, 5 psec/cm to 200 msec/cm. Ver-
nier for continuous adjustment of sweep time be-
tween calibrated steps, extends slowest sweep to at
least 0.5 sec/cm. 10 mv/cm sensitivity calibrated
vertical amplifier, drift-free trace. Balanced input on
most sensitive range for noise rejection at low levels.
Model 120B in new modular design for rack or bench

: use, $475.00. Accessories available.

|l
||| R
(SRR W] ] SRR )

Perfectly linear signal reads’perfectly.

Exclusive @ development places cali-

brating graticule in identical inside

plane with trace. Since trace and
aticule are on the same plane, there

is no reading error— even at wide

- viewing angles.

Conventional scopes have calibrating
graticule a full 14 inch in front of trace.
Note identical signal on old-type
cathode ray tube. Parallax is inescapable
and errors up to 5% are possible.

Many engineers who have tested the new
120B feel it is perhaps the easiest-to-use,
most widely versatile, and highest value
commercial 450 KC scope ever offered.
Why not confirm their opinions with

a test on your own bench.

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

@ VT IFATE 5

HEWLETT-PACKARD COMPANY

1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA
AREA CODE 415, DA 6-7000

Sales and service representatives in all principal U. S. areas;

Europe, Hewlett-Packard $.A., Rue du Vieux Billard No. 1, Geneva;
7658 Canada, Hewlett-Packard (Canada) Ltd., 8270 Mayrand St., Montreal
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ELECTRONICS NEWSLETTER

Conelrad Concept Changes to Communications

CONELRAD'S role is being changed from that of preventing enemy
aircraft homing to an expanded government and civil defense emer-
gency communications system. FCC and the Department of De-
fense have not firmed up the exact form Conelrad will take, but

a-m radio will probably be the back-
bone of the system with little or no
participation by f-m and tv.

Present frequencies, 640 and
1.240 Kc, adopted under the Control
of Electromagnetic Radiation plan,
may be changed since preventing
aircraft homing is no longer con-
sidered important.

Stations participating in Conel-
rad since 1951 have done so at their
own expense. Revised plans may
provide federal aid. Broadcasters
close to the situation say word on
this mayv be forthcoming in three
months.

In Ottawa. the Canadian Depart-
ment of Transport said that almost
all of the country’s 290 radio sta-
tions and 110 tv stations will be
hooked into an expanded emergency
network. A smaller network already
put together by the Army and CBC
is ready for operation.

NASA’s Contractors to
Get More During 1963

NATIONAL AERONAUTICS and Space
Administration will spend approxi-
mately 90 percent of its 1963 budget
on outside contracts. This amounts
to $3. billion out of NASA’s total
budget request of $3.748 billion.
The remaining 10 percent will be
spent in NASA research centers.
Last vear, 84 percent of NASA’'s
total budget was spent on con-
tracts. The agency also reported
that out of the 100 largest contracts
placed during the first 6 months of
this fiscal year, small business com-
panies received 21.

Two-Mile Accelerator
Gets AEC Go-Ahead

STANFORD UNIVERSITY is8 getting
$114 million from the Atomic
Energy Commission to design and
construct a linear accelerator center
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as a national research facility. It
will have an accelerator 10,000 ft
long with an energy range of 10 to
20 Bev. R-f power will be supplied
by 240 klvstrons in stations spaced
every 40 ft. Construction will take
six vears. Stanford proposed the ac-
celerator in 1957 and got $3 million
in 1960 for preliminary design.

Aging Echo Relays Direct
Coast-to-Coast Television

WASHINGTON — Equipment de-
veloped for the West Ford and Di-
con projects (p 20, April 13) was
used for the first direct transcon-
tinental transmission by satellite of
a tv picture. The feat was reported
by the Air Force last week.

Picture quality wasn’t so good,
but neither was the satellite—the
partially deflated. wrinkled, irregu-
larly orbiting Echo I. Although be-
set by weak signals and rapid, deep
fading. the experiment foreshadows
improved transmission by a 135-ft
rigid sphere. planned by NASA,
and the Bell System’s Telstar.

W. E. Morrow, of MIT Lincoln

Lab, told URSI that transmissions
were made at 8.35 G¢ with power of
20 Kw. Receiver overall noise tem-
perature was 200 K. Double-side-
band a-m was used with overall re-
ceiver video bandwidth cut to less
than 2 Mc to suppress noise back-
ground. A signal-to-noise ratio of
10 db was observed.

Big, High-Purity Gallium
Arsenide Crystals Pulled

PASADENA—Method for producing
gallium arsenide, developed at Bell
and Howell’s research center, re-
portedly yields material with silicon
impurities of less than 50 parts per
billion. According to a company
spokesman, commercially available
crystals have averaged 5 to 20 parts
per million, limiting applications in
tunnel diodes, transistors. solar
cells and transducers. Silicon can
act as either a p or an n type im-
purity at these and higher levels of
concentrations. B&H says that crys-
tals weigh 200 to 300 grams. Mo-
bilities at room temperature range
from 6.000 to 7,000 cm®/volt sec.
The Czochralski technique—but not
quartz crucibles—is used to pull
crystals.

Large-Scale Computer
System Is Introduced

SAN FRANCISCO — Philco Corp. is
going more strongly after the large-
scale business and scientific com-
puter market by introducing pe-

Van Allen Doesn’t Mind a Hole in His Belt

SIR BERNARD LOVELL, head of Britain's Jodrell Bank radio as-
tronomy station. last week urged the U. S. not to go through with
plans for a nuclear explosion in the earth’s radiation beit. He
reportedly fears the disruption of scientific studies aimed at
obtaining a basic understanding of the nature of the universe.

Some scientists have been reported as believing that it might
take a century for particles from space to replenish particles
driven out of the belt by the blast.

In Washington, James Van Allen, for whom the belt is named,
agreed the blast could rupture the belt, but according to press
reports. said that it would probably heal in a few weeks. He said
only a small part of the belt would be affected and that particles
coming down into the atmosphere would not harm anyone




ripheral equipment to step up the
speed and efliciency of its 2000
Computer Series.

The system can add or subtract
two million sets of four-digit num-
bers in one second. Higher speed is
achieved with a satellite computer
that handles input-output opera-
tions, tape units with transfer rates
of 240,000 characters a second, a
disk file storing up to 167.964.160
characters and transferring 960,-
000 a second, and a one-microsec-
ond memory.

The satellite performs concurrent
programs and handles two simul-
taneous input-output operations
with up to 64 input-output devices.
Tape and disk units can perform
independent searches. Phileo is also
offering a series of programs.

Ducts Near Earth Provide
Low-Frequency R-F Paths

WASHINGTON—There are a large
number of radio signal! conducting
ducts aligned with the earth’s mag-
netic field at altitudes averaging 1.4
kilometers, T. E. van Zandt, of
NBS’s Radio Propagation Lab, re-
ported last week to the Interna-
tional Radio Scientific Union
(URSI). Caused by stratified ion-
ization irregularities, the ducts al-
low relatively loss-free propagation
of I-f radio waves, he said.

In another URSI paper, R. E.
Anderson and B. H. Klaxton, of GE,
said the moon is not a good com-
munications reflector. Great radar
depth, many scattering surfaces
and other factors contribute to mul-
tipath delay. The hidden surface
of Venus may resemble the moon’s,
suggested G. S. Levy and D. Schus-
ter, of Jet Propulsion Lab. Radar
reflections from both bodies were
found to be similar during depolar-
ization experiments.

Ultrasonic Detectors to
Report on Traffic Jams

TRAFFIC CONTROL system that uses
ultrasonic detectors to check on
traffic flow and a computer to an-
alyze the information will be de-
signed and installed by General
Railway Signal Co. in Chicago. The
information will be used for traffic
studies along five miles of the Con-

gress Street Expressway.

Detectors will be mounted on
bridges and ramps. Reflection of
ultrasonic beams from the cars pro-
vides data on traffic volume and
speed. Each detector will have an
individual analog computer. A mas-
ter computer will prepare tapes for
digital computer analysis. Traffic
conditions will also be shown on a
large display map.

Infrared Photos Reveal
Faulty Parts or Design

WALTHAM, MASS.—Infrared tech-
niques can be used to test rapidly
and nondestructively electronic cir-
cuit assemblies or can quickly pin-
point weak spots in a breadboard.

Raytheon’s equipment division
reports that methods developed by
Riccardo Vanzetti measure heat
dissipation of components to im-
prove equipment reliability.

An infrared photo of a complex
circuit board shows which compo-
nents are dissipating too muech—or
not enough-——heat for proper opera-
tion. Recording the output of a ra-
diometer allows an exact determina-
tion of power dissipated as radia-
tion.

Polaris Submarines Get
Better Navdac Computers

NEWEST POLARIS submarine, the
Lafayette, which was launched in
Groton, Conn., this week, carries
improved versions of Sperry Gyro-
scope’s Navdac computers. The
submarine, designed to carry the
2,500-mi version of the Polaris now
in development, is the first of a new
class.

The Navigation Data Assimila-
tion Computers have almost double
the memory capacity of earlier
Navdacs and can evaluate naviga-
tion information eight times faster,
Sperry said. Memory includes both
drum and cores, with total capacity
of 600,000 bits. Speed is 2,000 com-
putations a second.

Sperry is producing 48 Navdac
computers. Each submarine gets
two. Some will be used to replace
Navdacs aboard earlier submarines.
A new star-tracking periscope made
by Kollmorgen Corp., will also have
its initial use on the Lafayette.

In Brief ...

HUGHES AIRCRAFT is developing a
computer-based checkout svstem
for missile guidance systems, un-
der a $4 million Air Force con-
tract. Among other features, sys-
tem will optically project repair
instructions on a screen.

DUAL electron accelerator has been
built by High Voltage Engineer-
ing Corp. Single remote power
supply provides 300 and 500 Kev
beams.

PRELIMINARY contract negotiations
for Titan III guidance will be
held by Air Force with Arma di-
vision of American Bosch Arma
and Space Technology Labs.

APPOINTMENTS include Col. Otto J.
Glaser, a radar expert, as vice
commander of Air Force Elec-
tronic Systems Division, and
Raymond L. Bisplinghoff, an MIT
professor, as director of NASA’s
Office of Advanced Research and
Technology.

GLIDE PATH system, with antennas
flush-mounted in airport run-
ways, developed by Ohio State
University, is being tested by
FAA.

SYLVANIA will enter color-tv tube
production with a 21-in., 90-deg,
shadow-mask type available next
year.

HALLICRAFTERS’ contract backlog
rises to $45 million with $3 mil-
lion in new Air Force contracts
for aerospace, reconnaissance
and missile ground support gear.

CUBIC CORP. has a $3 million contract
for missile tracking gear to be
used by Department of Defense
in experimental tests.

NAVY IS CONVERTING another ship
for tracking, telemetry and data
processing service on the Pacific
Missile Range.

MORE TV activity in Africa: Mo-
rocco is building its first tv and
electronics plant; Kenya is set-
ting up its first transmitter near
Nairobi, with Marconi equip-
ment.

KEARFOTT is to determine feasibil-
ity of a sun/moon tracker for
ships. The $225,000 contract
from Navy includes design of a
breadboard model.

electronics



RUGGED END-CAP

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

--------------

LONG TERM STAB||.|TY
- T —— -
EXCEPTIONAL RESISTANCE

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

NOW

AVAILABLE
WITH WELDABLE
LEADS

AVAILABLE IN
REEL PACKING

FOR AUTOMATED
PWB INSERTION

SURPASS MIL-R-10509

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

PERFORMANCE
REQUIREMENTS

FILMISTOR
METAL FILM RESISTORS

Providing close accuracy, reliability and stability with low
OFFER 5 DISTI NCT controlled temperature coefficients, these molded case
metal-film resistors outperform precision wirewound and
carbon film resistors. Prime characteristics include minimum

inherent noise level, negligible voltage coefficient of resist-
ATU E ance and excellent long-time stability under rated load as
well as under severe conditions of humidity.
Close tracking of resistance values of 2 or more resistors
COE F F ICIENTS TO over a wide temperature range is another key performance
characteristic of molded-case Filmistor Metal Film Resis-
tors. This is especially important where they are used to

MEET make highly accurate ratio dividers.
All CI RCUIT Filmistor Metal Film Resistors, in 18, ¥4, 12 and 1 watt

ratings, surpass stringent performance requirements of MIL-
R-10509D, Characteristics C and E. Write for Engineering

REQ U I RE M E NTS Bulletin No. 7025 to: Technical Literature Section, Sprague
Electric Co., 35 Marshall Street, North Adams, Mass.
For application engineering assistance write:
Resistor Division, Sprague Electric Co., Nashua, New Hampshire.

SPRAGUE COMPONENTS SpnnGUE
RESISTORS INTERFERENCE FILTERS HIGH TEMPERATURE MAGNET WIRE

CAPACITORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES THE MARK OF RELIABILITY
TRANSISTORS PULSE-FORMING NETWORKS FUNCTIONAL DIGITAL CIRCUITS

‘Sprague’ and ‘@’ are registered trademarks of the Sprague Electric Co.
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Enlarged view of tantalum
anode element used in Mallory
Type XT capacitors.

Mallory Type XT Tantalum Capacitors

... one-third the size, twice the life

Actual Size

Proved reliability. Continuously produced for over
13 years, Mallory Type XT tantalum capacitors
have earned an impressive record for reliability,
through extensive testing and in the toughest mili-
tary and commercial applications. They’ve been
life tested to 45,476 hours. Individual test data for
each production lot is kept for five years. Inde-
pendent two-year testing shows they have twice
the anticipated mean time to failure of other
tantalum capacitors.

Practically infinite shelf life. Stored for as long as
ten years, Mallory Type XT tantalum capacitors

10

still meet original limits of d-c leakage. All capaci-
tors in the XT series are hermetically sealed (glass
to metal), and incorporate the sintered wet slug
anode pioneered by Mallory. They pack high
capacity in a small case —as much as 25 smaller
than other capacitors, for comparable mfd-volt
ratings. Available in many configurations, including
MIL types, plus many different terminal connec-
tions. Made in five types ranging from miniature
to high-capacity, for temperatures from 175° to
200°C. Write for catalog or consultation. Mallory
Capacitor Company, Indianapolis 6, Indiana.

electronics
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Delivered from stock at factory
prites by these distributors:

Baltimore, Md.

Radio Electric Service
Binghamton, N.Y.

Federal Electronics
Boston, Mass.

Cramer Electronics

DeMambro Radio Supply Co.

Lafayette Radio
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.
Dayton, Ohio

totts-Friedman Co.

Denver, Colo.

Denver Electronics
Houston, Texas

Harrison Equipment Co,, Inc,

Lenert Company
Indianapolis, Ind.

Graham Electronics
Los Angeles, Calif.

Allied Radio of California

California Electronics

Kierulff Electronics, Inc.

Lynch Electronics

Radio Product Sales
Minneapolis, Minn.

Northwest Radio
Montreal, Que.

Canadian Electrical Supply Co,
Mountainside, N.J.

Federated Purchaser, Inc.
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 Electronics
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 Electronics
Philadelphia, Pa.

Herbach & Rademan

Philadelphia Electronics
Pittsburgh, Pa.

Radio Parts Co.
Salt Lake City, Utah

Kimball Electronics
St. Louis, Mo.

Olive Eiectronics
Seattle, Wash,

F. B. Connelly Co.
Tampa, Florida

Thurow Electronics, Inc.

XTM 175°C 4 mfd, 340 volts to 140 mfd, 8 volts Toronto, Ont. .
Alpha Aracon Radio Co.
XTK 175°C 2 mfd, 340 voltsto 70 mfd, 8 volts e T L
Tulsa, Okla.
XTH 200°C 7 mfd, 630 volts to 240 mfd, 18 volts Engineering Supply Co.

Washington, D.C.
Capitol Radio Wholesalers

XTL 200°C 3.5 mfd, 630 volts to 120 mfd, 18 volts Electronic Industrial Sales
White—Plains, N.Y. . —
XTV 200°C 12 mfd, 630 volts to 2200 mfd, 12 volts Westchester Electronic Supply Co., Inc,

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

Complete line of aluminum and tantalum
electrolytics, motor start and run capacitors

7
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WASHINGTON OUTLOOK

FEDERAL COMMUNICATIONS COMMISSION’S all-chan-
nel receiver legislation cleared its major hurdle when the House of
Representatives passed the bill, 279 to 90, last week. FCC officials are
confident the Senate will act this year. If it does, tv manufacturers will
eventually have to make sets receiving 70 uhf channels as well as the 12
vhf ones.

The measure will not become effective overnight. It will take about
a year for FCC and manufacturers to work out procedures. Then there

UHF-TV will probably be a court test of the bill’s constitutionality. It will be at
least three years before manufacturers shipping tv sets in interstate
BILL SEEMS commerce must equip them to receive all channels. However, FCC of-
ficials expect all-channel equipment production to be stimulated before
SURE THING the law goes into effect.

Economists say the law will spur educational tv and probably result
in one or more new national tv networks (President Kennedy last week
signed the five-year $32-million educational tv grant program). The
bill is designed to get more uhf stations on the air by providing enough
viewers to make broadcasting worthwhile. Less than 10 percent of
1,554 uhf station assignments are in use. FCC economists figure seven
yvears of all-channel set sales will make uhf broadcasting generally
profitable.

SPACE PROGRAM CONTRACTORS now have a new set of qual-
ity control and reliability instructions—documenting NASA practices

NASA ISSUES in effect for some time. No basic changes were made to the working
draft of instructions issued last December.

QUALITY “Few, if any, contractors will be required to make changes in practice
on existing contracts,” a NASA spokesman says. Instructions are con-
CONTROL sistent with Department of Defense policies.

Contractors not now working under NASA instructions will have to

REGULATION establish new procedures. For example, contractors must set forth
specific policies and objectives of quality control programs, including

written operating plans and documented means for measuring results.

THE SENATE IS EXPECTED to quickly approve formation of
a space communications satellite corporation, financed 50-50 by com-
munications common carriers and the general public. In the House, this
compromise plan withstood two days of attempts by House liberals to
weaken the role of the carriers. Then it passed, 354 to 9.
The crucial test was a voice-vote defeat of an amendment by Rep.
SATELLITE John Moss (D.-Calif.), who claimed the bill in effect directs FCC to
BILL FACES license the carriers to operate all ground facilities, stripping the cor-
poration of much of its profit potential.

SENATE Chairman Oren Harris (D.-Ark.), defending the Commerce Committee
bill, said that Moss’ intent was to give the new corporation control of
FIGHT all ground stations. Both Moss and Harris professed that they want

carriers and the corporation on equal footing before FCC, but the bill
adopted instructs FCC to give carriers preference.

The issue of who is to control ground sending and receiving stations
will be refought in the Senate, where backers of the Moss view, including
FCC and the administration, are stronger.

12 electronics
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Magnetic Fields

&

OGO: its first mission. Sometimein 1963,0GO
(NASA’s Orbiting Geophysical Observatory) will be
launched into an elliptical orbit around the earth. It will
gather, process and transmit data on the physics of near-
earth and cislunar space. Here are some of the studies
OGO may undertake in this initial flight: Energetic
particles, with nine separate experiments on the flux and
characteristics of these particles (in¢luding cosmic ray
and plasma studies). Radio propagatian and astronomy,
through measurements of ambient radio‘energy not acces-
sible from earth. Micrometeoroids, to determme the mass

Plasma Measurements
Gegenschein Photometry

Atmospheric
Measurements

Radio Propagation

S

distribution and direction of interplanetary dust in the
vicinity of earth. Magnetic fields, their intensity, direction
and variation near earth and in space. Atmospheric
measurements, to study the pressure, temperature and
composition of earth and cislunar space. Ultraviolet
scattering, from hydrogen in space. Gegenschein photom-
etry, to study sunlight scattered by interplanetary matter.
OGO will be launched into a wide range of orbits and may
carry as many as 50 different experiments on each of its
missions. This Orbiting Geophysical Observatory will be
one of the most versatile earth satellites man has ever built.

Energetic Particles
Micrometeoroids
Ultraviolet Scattering

Solar Cosmic Rays

Positron Search
Radio Astronomy

Energetic Particles

* Captions indicate possible arrangement of instrumentatioi'{z\.clusters which OGO may carry.

OGO: its challenge. Today OGO demands
advanced techniques in spacecraft design and develop-
ment to meet its need for flexibility. It is a challenging
responsibility to STL engineers, scientists and supporting
personnel, who design it, fabricate it, integrate it, and test
it. This versatile spacecraft will be manufactured at STL’s
vast Space Technology Center where expanding space
projects (OGO, Vela Hotel and other programs) create
immediate openings for engineers and scientists in fields

v

such as Aerodynamics; Spacecraft Heat Transfer; Analog
and Digital Computers; Applied Mathematics; Electronic
Ground Systems; Power Systems; Instrumentation Sys-
tems; Propellant Utilization; Prapulsion Controls; System
Analysis; Thermal Radiation; Tyajectory Analysis. For
Southern California or Cape Canaveral positions, write
Dr. R. C. Potter, One Space Park, Department —G.
Redondo Beach, California, or P. O Box 4277, Patrick
AFB, Florida. STL is an equal opportunity employer.

VLF Radio Propagation

Magnetic Fields 4

SPACE TECHNOLOGY LABORATORIES, INC.
a subsidiary of Thompson Ramo Wooldridge Inc.

Los Angeles » Vandenberg AFB ¢ Norton AFB, San Bernardino ¢ Cape Canaveral » Washington, D.C. ¢ Boston e Huntsville » Dayton,
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The Secret of -
Locked-In Linearity...
+re High Relability of
Daystrom Squaretrims”

At left you see a photograph...magnified many times...of the unique Daystrom technique

of “wire-in-the-groove” resistance winding for its famous Squaretrims. Above is a schematic
drawing of the same process. An insulated mandrel is fed into a precision winding machine,
where a diamond tool (shown in raised position in the photograph) cuts a shallow groove in the
insulation, forming an endless grooved helix. Into this helix the un-insulated resistance
element is wound tightly, using electronic controls. The result is that the resistance wire is
firmly locked in place, without the use of adhesives or other problem-causing procedures.
Each turn of the wire remains securely separate in its groove
even under severe shock and vibration. This is why Daystrom
Squaretrims possess such high reliability. Their linearity is
locked in to resist the worst environmental stress. And the high
reliability of Squaretrims is a prime reason they are specified

/

by more engineers than all other square trimmers combined.
Call your local distributor for off-the-shelf delivery of over 2,000 standard model Squaretrims.

- Wy,
DAVSTROM, INCORPORATED

ve® 0o NTIOMETER DIVISION

ARCHBALO.PENNSYLVANIA ¢« LOS ANGELES. CALIFORNIA
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Why settle for a trimmer capacitor that is"*almost™
right when you can get one that is ""precisely”
right from JFD?

More engineers specify JFD trimmer capacitors
than any other make—with good reasons.

One is JFD’s unique patented design simplicity
(see above) that eliminates the complex mechani-
callinkage of other solid and air variable trimmers.
Another is the absolutely precise and accurate
tolerances of the JFD coaxial assembly — the tight-
est in the industry. Another reason is the 18 sepa-
rate life, electrical, mechanical and environmental
tests that prove out the built-in quality of every
JFD trimmer. Their use in the most sophisticated
measuring instruments, communication equip-
ment as well as in seaborne-airborne and space
applications best shows their outstanding preci-
sion and reliability.

Components Division »

JFD WESTERN
Phone: EMpire 4-4131

16 CIRCLE 16 ON READER SERVICE CARD

precisely right

U.S. PATENT NO. 2,922,093 -CANADIAN PATENT NO. 604,810

patented trimmer design simplicity
Increases your product’s reliability

All JFD Capacitors meet or exceed applicable requirements of MIL-C-14409A.

AT WORK IN THE NEW FRONTIERS OF ELECTRONICS

JFD ELECTRONICS CORPORATION

6101 16th Avenue, Brooklyn, New York » Phone DEwey 1-1000 » TWX-NY25040 * Cable—JEFDEE NY

JFD NORTHEASTERN
P 0. Box 3416, Van Nuys. Calif. Ruth Drive, P. 0. Box 228, Marlboro, Mass. 6330 Hermione Street, Chicago 46, I1linois
Phone: HuUniley 57311t 5425

VARIABLE TRIMMER PISTON CAPACITORS* FIXED METALIZED INDUCTORS * LC TUNERS * DIPLEXERS
FIXED AND VARIABLE. DISTRIBUTED AND LUMPED CONSTANT DELAY LINES *®

Whether you are seeking finer tuning linearity,
higher stability. or greater shock and vibration
resistance, check JFD trimmers first. See how
their patented design simplicitv can add to your
product’s reliability.

Call yourlocal JFD field office or sales represent-
ative, or your JFD distributor for Catalog C-62.

L) S

actual size actual size actual size
miniature miniature SEALCAP miniature MAX-C SEALCAP
model VC20G model SC133 model MC601

0.8 mmf to 8.5 mmf 0.8 mmf{ to 8.5 mmf 1.0 mmf to 14.0 mmf

JFD MIDWESTERN JFD CANADA
51 McCormack Street. Toronto, Ontanio, Canada

Phone . 775 5424-54 Phone: ROgers 91129

PULSE FORMING NETWORNKS

electronics



wo of the
world’s smallest
noisemakers

{we make one of them)

BLP-033 Noise Source
12.4.18.0 G¢
Excess Noise Ratio 14.75 db - ‘

Bomac Laboratories is in the noisemaker business. Our products don’t
exactly apply to parties, but they're ideal for small-space designs requiring good
excess noise production capzbilities.

The BLP-033 is one of our newest noise sources—and it's smaller than any other known
conventional noise generator. Operating in Ky -band, the BLP-033 is specially

designed for AC power conditions through 400 cps or higher. Cumbersome DC power supply
systems are eliminated. And the BLP-033 is only 4 inches long over-all.

Excess random (“‘white”’) noise is produced in the 14.75 db regicn, with 0.25 db excess noise
variation. Fired or unfired VSWR is 1.2 db max. Special gas fill n-aintains striking

voltage throughout an extended life period, more uniformly than can conventional noise
generators. Matched load is contained within a compact package, further

reducing system design space requirements.

Encapsulated waveguide and special finishes are

provided for rugged airborne or extreme
atmospheric conditions.

Want more technical informatian on this
small but superior noise source?
Drop us a line.

BOM Ac labaratories, inc.

BEVERLY 1, MASSACHUSETTS
A Varian Subsidiary

Other Subsidiaries of Varian Assoviates: S-F-D LABORATORIES, INC. « VARIAN ASSOCIATZS OF CANADA, LTD,
SEMICON ASSOCIATES, INC. ¢« SEMICON OF CALIFORNIA, INC. « VARIAN A. G. {SWITZERLAND)
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NEW

TEFLON
MICRO-LOGIC
ELEMENT
SOCKETS

MADE OF TEFLON* TFE, these tiny sockets
are designed to be used with the new Fairchild
micro-logic elements (molectronic-type semi-
conductor networks employed in computer and
other critical eircuits). Designed in collabora-
tion with Fuairchild engineers. the Garlock sock-
ets are the only micro-logic element sockets on
the market. Through the use of Teflon insulat-

Actual size shown

Beryllium copper contacts, these sockets exhibit
unusually low dielectrie loss and outstanding
pin retention. For immediate availability, New
Garlock Micro-logic Element Sockets are
stocked in your locale. Contact the Garlock Elec-
tronic Products distributor or representative
nearest you for full information. Or. write
GARLOCK ELECTRONIC PRODUCTS, GARLOCK INC.,

ing material and silver-plated, gold-lashed Camden 1. New Jersey. tDuPont Trademark
-¥ i Sl 9 A 4 - L
= K gy " S N R W v
ELECTRONIC PRODUCTS
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Closer tolerances in your

PRECINION
EQUIPMENT

FOR ONLY -

AFEW
CENTS

MORE

with Wilrite Metalloy |

°/
CARBON FILM ¢
RESISTORN

May 11, 1962
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T
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Greater precision and greater stability can
be built into test equipment and other pre-
cision devices with the use of Wilrite’s !,
watt, 1€, film resistors, series CMC. These
units are only slightly higher in price than
59, carbon composition resistors, but pro-
vide greatly improved performance.

These resistors are fabricated by Wilrite’s
patented ‘“Metalloy” process that deposits
a hard crystalline carbon alloy film on a
ceramic substrate. The film cannot scratch
or rub off. This is coated with an exclusive
silicone formula and cured. A resin impreg-
nated kraft sleeve provides excellent me-
chanical and additional electrical protection.

The Series CMC resistors are rated at
70°C, full load, and derate to zero at 150°C.
They can also be supplied to closer toler-
ances on special order.

MOISTURE AGING
RESISTANCE STABILITY

L
- A&
LIS S T S A S|

N RES STANCE

M ANGE
“, CHANGE I ALSIS"ANCL

L
£
3
3
H
2
2
g
o
2
®

T%CEEFIAY\JSC'E WILRITE—Film Resistors
buiit to MIL-R-10509D
Type CMG
@] Hermetically Sealed—
" meets MIL characteristic B
o (150°C)
Type CMIi

Silicone Resin Molded—
meets MIL characteristic D
(165°C)

Type CMH

~ - Ceramic encased—
“ktsisTon toltRasct "™ meets MIL characteristic G
(165°C)

CRYSTALLINE CARBON FUM

BAKED SILICONE

KRAFT SLEEVE

W-6216

Winire Provuers, e

A SUBSIDIARY OF GLOBE-UNION INC.
3835 West 150th Street Cleveland 11, Ohio
in association with
Centralab, the Electronics Division of Globe-Union Inc.
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Blunt-shaped nose cone madel creates
typical shock warve in aiy as it travels
down Avco's ballistics range at speed
of 5,500 ft a second. Plasma sheath
results from heating of shock waves
during reentry

BOSTON—Stepup in reentry physics
field-test programs underscores the
seriousness of the communications
and telemetry blackout caused by
the plasma sheath—a crucial and
possibly limiting factor in military

and civilian space projects.

At the Second Symposium on the
Plasma Sheath, sponsored late last
month by Air Force Cambridge
Research Laboratories. there
emerged this general appraisal:

e The sheath can be penetrated if
transmission is restricted to high
enough or low enough frequencies.

e Alternative approaches include
the use of magnetic fields to open
r-f “windows.” addition of physical
and chemical contaminants to nose
cones or ionized gas streams to re-

Components’ Future Seen Healthy

IN A KEYNOTE address this week
before the Electronic Components
Conference in Washington, Robert
C. Sprague, of Sprague Electric Co.
presented this estimate of the com-
ponents market through 1972.

He saw an evolution towards the
use of integrated circuits, molecular
and micrologic elements and other
complex components (see also p
51), but not a revolution replacing
discrete components.

Components Marhets:

Federal Government. . ... ... ... .......
Industrinl . ..o oo o

Fntertuinment .
Total
Components \ul( Y]
Total Tubes . .
Receiving. . .
|'n\\| rand spec. purpose
- Pictore . .
1ulu| Semie on(llu tors. ..
Trunsistors.

Diodes and rochh(,rs .....................

Special devicese . ..

Total Pussive € ulnlmncnln ................

Capacitors.
Resistors. ..

All other? . .. .

Totul Complex Components
Noaminiatarized filters and ne l\\()rku
Mininturized packaged assemblies .
Planar and molecular circuits .

(a) Tncludes voltage-regulator diodes, microwave diodes, light-sensitive devices, tunnel diodes,
(b) Includes connectors, crystals, relays, microwave parts, ete.

thermoelectric semiconductors, etc.

20

Inductors. ... ... ... ... ..

1972

1957 1062 1967
(Millions at Dollars)
u2s 1750 2,350 3.225
Daa 6n0 075 1.550 2.150
925 1.025 1.300 1.500
2,150 3.750 3. 100 6.875
753 830 980 985
a1 310 260 185
186 320 150 500
183 200 270 300
155 615 1.160 1.615
68 365 70 1.125
ooa a3 200 280 350
600 t ’O 110 140
1.502 2. 07 2.710 3.135
560 225 330 150 550
000 105 315 s 515
600 s 305 105 470
067 1.197 1.110 1.570
10 128 S50 1.140
G [ 85 140
13 a 200 450
. 35 265 550

Space Researchers

High or low frequencies can get through.
Windows may be opened by using magnetic
fields or changing plasma composition

By THOMAS MAGUIRE, New England Editor

duce electron concentration, and
aerodynamic modifications to the
reentry vehicle.

e Combinations of these ap-
proaches may provide solutions for
specific needs.

At present, a proven technique for
piercing the sheath is choice of fre-
quency. Avco's Drets system, for
example, transmits above the criti-
cal plasma frequency.

Millimeter waves can penetrate,
but are unsuited to all-weather op-
eration since atmospheric attenua-
tion is severe. Low frequencies get
through because plasma thickness
is small compared to wavelengths.
However, the communications or
telemetry system again meets a
severe problem-—available band-
width, dependent on the antenna’s
electrical size.

Higher or lower frequencies are
not ideal solutions. It is not eco-
nomical to change entire communi-
cations and telemetry systems. The
military doesn’t want to be barred
from using any part of the spec-
trum.

Even so, telemetry for space
projects will probably have to move
up eventually to X band. An X-band
telemetry system has been devel-
oped by AFCRL (ELECTRONICS, p
8, May 4). Equipment in the Asset
program developed by McDonnell
Aircraft for Wright Field will also
test X-band and uhf transmission
through the plasma sheath.

Generation of static magnetic
fields adjacent to radiating anten-
nas appears promising as a direct
means of penetrating the sheath,
particularly at higher frequencies.
It will not be difficult to put coils
around small antennas.

In one of several analyses based
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Shed Light on Plasma Sheath

on laboratory experiments, H. S.
Rothman and T. Morita, of Stan-
ford Research Institute, reported
that reentry blackout of a conven-
tional telemetry system can be
eliminated by two conditions: if a
field applied in the direction of
propagation produces an electron
cyclotron frequency greater than
the impressed angular frequency,
and if the square of the collision
frequency is much less than the
square of the difference of the cyclo-
tron and angular frequencies.

Wave propagation analvses indi-
cate that static fields give signifi-
cant improvements in reentry tel-
emetry. According to H. Hodara, of
Hallicrafters, models show that a
magnetic field helps as long as the
clectrons revolve around the lines
of the magnetic field, thus reducing
attenuation. But if the collision fre-
quency is higher than the cvelotron
frequency, the mean free path of
the electrons is too small. Halli-
crafters proposes a missile test of
effect of a 500-gauss field applied to
a rectangular slot antenna.

Effectiveness of magnetic fields
in opening windows for free-space
transmission will not be known un-
til  the theory is flight-tested.
Among the first field tests is an
Air Force try, using a supercon-
ducting magnet to generate a field
of about 10 kilogauss (ELECTRON-
1C8, p 7, April 20).

Aerodynamic modifications of the
space vehicle and radiating svstems
is an approach that some people
think will be as practical as mag-
netic fields. Avoiding blunt shapes,
using  structures that  produce
weaker shock waves, optimum place-
ment of antennas, and separating
the antenna from the vehicle skin
to reduce thermal plasma are all
under consideration.

Additives may reduce electron
concentration in the ionized air
layer around the nose cone. For
example, fluorcarbons and electro-
philic compounds squirted into the
gas stream and around the antenna
reduce shock heating and ioniza-
tion. Water vapor has been used in
laboratory experiments, but some
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measurements indicate little en-
hancement of transmission.

Research reports also indicate
that plasmas can drastically change
voltage breakdown characteristics
of antennas even if the plasma is
not dense enough to appreciably at-
tenuate signals.

Another problem is that signals

passing through rocket exhausts
are strongly attenuated. Above 100,-
000 feet, the plume starts to en-
velop the vehicle. The problem gets
worse with higher-energy engines,
particularly solid fuel exhausts con-
taining aluminum. Ground antennas
may be relocated so the plume is
not in the signal path.

Analog-Digital Computer Bows
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Hydac digital console (right), has patch panel similar to analog plug-

board (left)

ANALOG AND DIGITAL operations are
now combined in one centralized
system to achieve a computational
efliciency said to be better than
either analog or digital computers
used alone, according to Electronic
Associates, Inc., builders of the re-

cently introduced Hydac Series
2000 (hybrid digital-analog) com-
puter.

Introduced at the Spring Joint

Computer Conference, the computer
is made up of a general-purpose
EIA 231IR analog computer plus a
digital console that contains an ex-
pandable complement of logic and
memory modules, depending on the
application.

Lloyd F. Christianson, EAT presi-
dent. said that although digital com-
puters have been connected to ana-
log systems by special linkage,

flexibility, ease and economy are
limited by features designed pri-
marily for the general-purpose op-
eration of the individual computers.

The hyvbrid computer adds to the
analog functions, the digital opera-
tions of timing, selection, sequenc-
ing. memory look-up and caleula-
tion of simple functions. Some
applications of the Hydac are in
iteration and optimization studies,
partial differential equations, simu-
lation of logie functions, and in-
tegral equations.

Christianson said Hydac will
simulate a space vehicle flight and
duplicate exactly the logical deci-
sions made by an airborne computer
in controlling the flight. The first
contract for the new system was
from NASA for future space proj-
ects research,
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AEROSPACE
TRAFFIC CONTROL

CENTER:
TIMETABLE 1970’s

A typical example of advanced design by Lockheed-California Spacecraft

Will command centers based in space be an outstanding
development in the ten-year span from 1967 to 19777

The answer at Lockheed-California Company's Spacecraft
Organization is—Yes. Proof: the Spacecraft design pictured
here. It reflects the maturity developed in our thinking about
manned space systems.

The station—aeroscope traffic control center of the 1970's
—will be assembled in orbit in a series of pieces brought
together by rendezvous techniques. Included: Command
center; living quarters; maintenance station; radar and infra-
red sensing devices; nuclear power supply; communication
links with the earth and other space vehicles. As now
planned, 12 people will man the vehicle. Their tour of duty
will be measured in weeks,

For four years Lockheed-California Spacecraft has
concentrated on the needs of man in space. Activities

22

embrace all fields pertaining to development of complex
spacecraft as well as supporting technologies. An operation
of such magnitude opens many doors of opportunity.

Scientists and Engineers of outstanding talent and
training are needed to develop new Spacecraft, Aircraft,
ASW concepts in: Human Factors; Physics (theoretical,
plasma, high-energy, solid state, infrared, optics, nuclear);
Thermodynamics; Servosystems; Reliability; Guidance and
Control; Dynamics; Electronic Systems; Aerospace Ground
Equipment; Bioastronautics; Systems Integration and Trade-
Off; Space Mechanics; Sub-Systems Synthesis and Analysis;
Nuclear, Electric and Liquid Rocket Propulsion; Electronics
Research; Hydrodynamics. Send résumé to: Mr. E. W. Des
Lauriers, Manager Professional Placement Staff, Dept.
1505, 2408 N. Hollywood Way, Burbank, California. An equal
opportunity employer.

Lo c KH E E D CALIFORNIA COMPANY

A DIVISION OF LOCKHEED A!IRCRAFT CORPORATION

electronics
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PROVEN CAPABILITIES CUT URGENT PROJECT LEAD TIME,,,

modular

strap-down

gyro packages

FOR GUIDANCE.,,.STABILIZATION..,.CONTROL

Operational . .. producible . . . with reliabilities and performance fully demonstrated in current satellite

and aircraft programs , .

. Reeves Gyro Packages cover an extremely broad range of requirements,

The following four representative types indicate the scope and experience of our design,
engineering, and production capabilities immediately available to aid in your advanced projects,

L

THREE AXIS SATELLITE INERTIAL REFERENCE PACKAGE:
Three single axis floated gyros and two accelerometers are
employed. The gyro and accelerometer loops employ seven
voltage amplifiers and five power amplifiers. All amplifiers
are individually encapsulated, transistorized units. A cur-
rent regulator amplifier and heater relay amplifier are
also included.

SINGLE CHANNEL SATELLITE STABILIZATION SYSTEM:
This high precision system utilizes a Reeves D30S gyro,
with trimmed drift rate of 0.1° hr. The gyro loop incorpo-
rates a voltage amplifier, a demodulator and a d.c. power
amplifier for driving the gyro d.e. torque motor. Tempera-
ture regulation is effected by means of a proportional
temperature control ampliifier.

PR i 77 [yt

REEVES

May 11, 1962

INSTRUMENT CORPORATION
A Subsidiary of Dynamics Corporation of America, Roosevelt Field, Garden City, N.Y,

A X R B R AR e SRR SR R T R R St SR

TWO CHANNEL ANTENNA STABILIZATION SYSTEM: Each
loop comprises a Reeves HIG-4 gyro and a voltage amplifier
and power amplifier. Proportional temperature control am-
plifiers regulate temperature to 0.5 degrees for each gyro.

MODULAR AMPLIFIER COMPONENTS: Transistorized, fully
encapsulated units which can be readily incorporated into
any system for providing voltage and power amplification;
demodulation where required, and high precision tempera-
ture control.

Werite for dota file 105

eeved
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265 vOC 600 ONMS
3A RES 265 vOC 1

265 YDC 600 OHM:
3A RES 265 vDC

265 VvOC 600 OHMS
3A RES 265 VDC

[{ayrosaric §P vceciarc]

sar Mne
ROSTHARL UL W14,

rar Mus
WORTHLAZL L UL A

AE has licked the most common source of military relay
failure — contact contamination.

You can run a“low level miss test” on a batch ¢f MM-22's
with certainty that the contact resistance on every one
will remain remarkably low and consistent. A test at the
full power rating will also demonstrate the contact reli-
ability. Asanexample, MM-22's on a life testof 3amperes
28 volts dc resistive had a contact resistance of less than
50 milliohms after 8': million operations.

One reason for this extreme reliability is found in AE’s
exclusive sealing method. grapnically illustrated below.
Note that no sealing hole or evacuation tube is used.
After evacuation and backfilling of the welding cham-
ber (including the relay), the outer can is 1esistance-
welded to the relay and header assembly.

The final sealing operation is performed in a dry box

POSITION 3:
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8 ? 6 ?5 8 7 6 15 |

265 VDC 600 DHMS]
3A RES. 265 ¥DC

263 VDC 600 OHM
3A RES. 26.5 wOC

roi Thes
MDETMASE Mi U3

containing the sealing chamber and the welding elec-
trodes. A pure and dry nitrogen atmosphere iz main-
tained in the dry box and all operations are performed
through glove ports.

If your tests of microminiature sealed relays have shown
an alarming probability of syvstem failure, then the
MM-22 is the answer to your problam. For more infor-
mation, write fcr Circular1999to: The Divector, Military
Equipment Sales, Automatic Electric Sales Corporation,
Northlake, Illinois.

AUTOMATIC ELECTRIC

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS

How the AE MM-22 Relay is hermeti-
cally sealed by resistance welding

POSITION 1: Relay structure and outer
can are lcaded into cavity in lower welding
electrode. Relay structure and outer can
are held partly open. Operator presses
button to initiate cycle which, from then
on, is completely automatic.

POSITION 2: Welding chamber closes and
is evacuated and then backfilled with
nitrogen containing helium tracer.

POSITION 3: Uboper electrode descends,
pressing relay completely into outer can
and then completes the weld. Welder then
reverts to Position 1 and completed relay
is ejected.

CIRCLE 25 ON READER SERVICE CARD
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(A)

2.5-mc 05¢ | [ PHASE \4
8 REGENERATIVE | | MONITOR
DIVIDER L
TO STANDBY
Vg‘m’;‘é‘sE 0SC CHANNEL
SWITCH PHASE CORRECTION FOR ANTENNA
I MONITOR SWINGING 8 TUNING
SPECTRUM
GEN
WAVE PHASE POWER T0
(B) I ANALYZER SHIFTER AMPL | TRANSMITTER

Transformer replaces synthesizer in West German frequency printer (A). Frequency stabilizer (B) for Navy vlf
transmitters uses Western Electric AT-cut 5th overtone crystal oscillators.
said system can maintain « local frequency standard to 1 partin 10°

R. R. Stone, Jr., Naval Rcsearch Lab,

Frequency Controls Near 10" Accuracy

By MICHAEL F. WOLFF
Senior Associate Editor

ATLANTIC CITY—Progress in rais-
ing stability and accuracy of fre-
quency control devices was reported
at the 16th annual Frequency Con-
trol Symposium late last month.
The conference, sponsored by U.S.
Army Signal Research and Develop-
ment Laboratory, drew approxi-
mately 500 persons, including about
25 from Canada, Europe and Japan.

Sessions on atomic and molecular
resonance indicated it may be pos-
sible to improve atomic frequency
standards by one or two orders of
magnitude, N. F. Ramsey, of
Harvard University, hopes to
demonstrate soon an accuracy of 1
part in 10" by comparing frequen-
cies of two atomic hydrogen masers
having improved magnetic field and
temperature control. Accuracy may
ultimately reach 1 part in 10%,

The masers utilize a hyperfine
transition in the ground state of
atomic hydrogen stored in a con-
tainer for long times (order of
seconds). In the discussion, R.F.C.
Vessot said similar work is under-
way at Bomac Labs. He expects
to have four masers by midsummer.

A. Javan described new experi-
ments at MIT on stabilizing gaseous
optical masers. Frequency stabili-
ties of 1 part in 10” might be
obtained by observing the beat
notes between two independently
oscillating lasers with a multiplier
phototube.

In a paper on stability of tunnel-
diode oscillators, Frank Sterzer, of
RCA, reported that fractional fre-
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quency shifts of less than 3 x 10°°
per deg C, 2 x 10 per mv, and
1 x 10" for a change in load vswr
from 1 to 2 can be achieved by
using a stabilizing resistor and
choosing diodes with high peak-to-
valley ratios and temperature-stable
peak currents.

Carl J. G. Abom, of the Research
Institute of National Defense,
Stockholm, reported that drift rates
in precision vacuum-tube oscillators
could be reduced by two orders of
magnitude by high-purity nickel
cathodes. Such cathodes reduce the
effect of cathode interface imped-
ance changes with temperature.

Frequency control systems uti-
lizing electric transitions in molec-
ular beams also came under scru-
tiny. J. J. Gallagher, of Martin
Co., described excitation and de-
tection techniques for molecular
millimeter-wave transitions that
could be used to develop a system
utilizing the 394.8-Ge transition in
hydrogen sulfide.

In preliminary work, a 168-Gc
absorption line has been observed
with a superheterodyne receiver.
Signal input power of 15 uw is ob-
tained by multiplying from a 24.1-
Ge klystron which is phase-locked to
the 241,000th harmonic of a 100-Kc
oscillator. Similar inputs are antici-
pated from mm klystrons under de-
velopment for a 394.8-Gc system.

More than half the papers dealt
with erystals and associated cir-
cuits and measurement techniques.
A method of measuring resistance
and equivalent capacity as a func-
tion of crystal unit frequency was

described by F. K. Priebe, of
USASRDL. A modified Boonton
RX meter is used to obtain a plot
of equivalent capacitance against
frequency from which motional
capacitance can be computed to
within two percent.

On display by Rohde & Schwarz
was a new test set for measuring
crystals under loads from 0.001 mw
to 5 mw and temperatures from
—20 to 70 C. The set has a range
up to 300 Mc¢ and can measure
motional resistance from 0 to 17,000
ohms with an accuracy of three
significant figures, R&S said.

Possibility of frequency control
in high-radiation environments
with quartz crystals if they are
operated at high temperatures was
shown by J. C. King and D. B.
Fraser, of Bell Labs. When AT-cut
quartz resonators were exposed for
46 days to a high neutron flux
(1.2 x 10" nvt), resonant fre-
quency increased by 900 parts per
million and Q decreased an order
of magnitude. This damage an-
nealed out at temperatures above
300 C, however.

U. E. Adelsberger, of Physi-
kalisch-Technische Bundesanstalt,
West Germany, described a digital
system for continuously printing
frequencies to an accuracy of 1 part
in 10", High count precision is
achieved by using the frequency
transformer (illustrated) at the
printer input. Transformer multi-
plies a low input frequency by 1,000
and improves accuracy by the same
factor. The Dbattery eliminates
phase shift.
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Nuclear Blasts Testing R-F Blackout

DOMINIC, the U. S. nuclear test se-
ries now underway in the Pacific
includes among its goals evaluating
the disruptive effects of nuclear ex-
plosions on communications and ra-
dar and the ability of electronic
equipment to withstand blasts and
fallout, as well as tests of weapons.

In one test, for example, a bomb
in the one-megaton (Mt) range
will be lifted to 500 miles in space
by a Thor IRBM and exploded. The
explosion is expected to temporarily
eliminate a portion of the Van Allen
radiation belt.

High-energy particles from the
belt will drop into the atmosphere.
Disruption of the ionosphere will
black out high-frequency communi-
cations. Ionized layers pushed down
into the atmosphere will form a
barrier, for a period of minutes, to
frequencies slightly above 30 Mec
and and for perhaps hours to the
1 to 10 Ge range.

The blackout is expected to pro-
vide information on techniques for
preventing a breakdown of commu-
nications caused by enemy (or even
our own) nuclear blasts during
war.,

Two lower-altitude H-bomb tests
are also planned in this series,

Distortion of radar target re-
turns and complete blocking of ra-
dar by nuclear blasts has been ex-
perienced in the past. Exploding
enemy missiles as well as explosion
of nuclear warheads on defending
antimissiles such as Nike Zeus
might prevent target acquisition
and tracking of subsequent attack-
ing missiles.

General effect of nuclear blasts
on communications has been known
for some time, and several summa-
ries have been published, based pri-
marily on the 1958 Argus experi-
ments.

It has been estimated that a
50-Mt bomb exploded at an altitude
of 50 mi would black out communi-
cations for about a day in a 2,500-
mi radius. The radius would in-
crease or decrease with altitude
and bomb size.

The 1961 Soviet test series in-
cluded a bomb of that size and there
has been at least one indication it
could be used for jamming (ELEC-
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TRONICS, p 9 Nov. 10, 1961). In the
U. S. tests a total explosive force of
roughly 20 Mt will be detonated,
about 12 Mt in fusion energy and
8 Mt in fission energy.

Federal Aviation Agency has
warned civilian planes of the dis-
ruptive effects of the blasts on com-
munications and navigation equip-
ment. Planes will be grounded up
to 32 hours after each blast. Radio
amateurs have been requested by
government agencies to collect data
on communications disturbances.

Exposure of electronic gear to ef-
fects of blasts and radiation is of
major interest, with instrumenta-
tion methods and results highly
classified.

Proof testing of weapons will in-
clude nuclear firings of Minuteman,
Atlas and Polaris missiles, Asroc
and perhaps Subroc antisubmarine
rockets, and nuclear depth charges.
The Nike Zeus antimissile missile
will attempt to intercept an Atlas
warhead. At least one new, un-
named weapon will be tested.

Efforts to improve weight-to-
vield ratios of nuclear warheads
will be evaluated. The Polaris sub-
marine Ethan Allen this week fired
a Polaris missile with a live nuclear
warhead of reportedly 3-M-t yield.

1-

JOHNSTON ,,

Abilitv of Minuteman hardened
silos to withstand atomic attack
will be investigated.

The White House has invoked ex-
tensive security measures. Report-
ers will not be allowed on the prov-
ing grounds and only brief an-
nouncements of each blast are be-
ing made.

Among top personnel are Maj.
Gen. A, E. Starbird, Army, direct-
ing the test series; William Ogle,
AEC, scientific director; Brig. Gen.
J. Samuel, Air Force, communica-
tions and transportation, and Rear
Adm. L. Mustin, experienced in an-
tisubmarine warfare, who will di-
rect Navy efforts.

Groups from AEC’s Los Alamos
Labs, Lawrence Radiation Lab and
Sandia Corp., as well as other ex-
perts, will be present. Edgerton,
Germeshausen and Grier is supply-
ing much of the electronic equip-
ment, including a countdown sys-
tem, and gear for gathering blast
data by measuring light, radiation,
shock wave propagation and other
effects.

Preparations were made on a
crash basis in just four months.
Roughly $100 million in equipment
of all types is employed, not count-
ing major construction.
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AT THE WORLD’S FAIR

An Electronic World of Tomorrow

By RAY BLOOMBERG

MceGraw-Hill World News

SEATTLE—Electronic equipment is
not only gathering crowds at indus-
trial exhibits at the World’s Fair
here, it also controls two of the big-
gest public displays—the World of
Tomorrow and the International
Fountain.

In the World of Tomorrow, fair-

¥ - 2 e #n /
Projectors and recorders guide
visitors through geometric forms
representing world of tomorrow

Spolken arithmetic problems are solved by IBM deviee
that prints the answers
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goers pass through a fantastic ar-
rangement of 3,700 aluminum cubes
bathed in changing light and
“slightly eerie” music.

Visitors are lifted to a 28-ft-
high platform in a plastic-enclosed
elevator, called a Bubblelator, then
walk down a ramp through clusters
of cubes. Dimmer-controlled lights
and speakers guide the tour.

Five continuous-loop 16-mm pro-
jectors cast images on three-dimen-
sional screens and 16 magnetic tape
reproducers feed music, messages
and sounds into some 100 loud-
speakers in two systems. Projectors
and reproducers are timed to 0.01
second, to maintain five-minute cy-
cles over a 12-hour day. Control
equipment was installed by RCA.

The fountain presents seven 20-
minute water concerts daily. Nine
lights and spray patterns from 117
nozzles are controlled by a tape re-
corder from Tally Register Co.

The 600-ft-high space needle has
a 549-bell electronic carillon. It’s
billed as the world’s largest and
highest. It may also be the loudest,
since it can be heard 10 miles away.

Among the exhibits is a National
Cash Register preview of future
electronic business systems: an on-
line banking system based on a 315
computer, and a cash register that
processes data for retailers. NCR
also invites visitors to play black-
jack with a 390 computer.

Industry contributed to the
American Library Association’s li-
brary of the future. When a re-
quest is dialed on a home phone,
a computer will locate the document
in one of the world’s libraries,
transmit the request by satellite
and receive an image by the same
route. The exhibit is based on
RCA’s Video File.

The library also includes a Sperry
Rand Univac whose stored informa-
tion is available to fairgoers, and a
Mark II Auto Tutor for teaching
mathematics and science.

IBM’s exhibit uses visual dis-
plavs and operating models to re-
late electronic computers to the
more simple devices of the past.
A children’s maze gives the basic
principles of today’s computers.

Another device does arithmetic
and prints answers to simple prob-
lems on voice command. It will rec-
ognize and respond to 16 spoken
words. In the U. S. Science Exhibit,
an IBM 1620 and a California Com-
puter Products digital plotter simu-
late a space flight.

Pacific Northwest Telephone Co.
is making use of the Bellboy per-
sonal-signaling device. Some 40
pocket-size radio receivers buzz fair
officials, maintenance and medical
personnel when their telephone

number is dialed anywhere in the
Seattle area. They then get the mes-
sage by phone.

NCR offers fairgoers an opportunity to play black-

jack with a computer
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NEW
MOSELEY
TWO-PEN
X-Y1-Yo-T
TRANSISTORIZED
RECORDER

*Built-in time base

NEW MOSELEY AUTOGRAF MODEL 136 RECORDER is an
ultra-compact, lightweight two-pen instrument providing two
Y axes. It provides 16 calibrated voltage ranges on each axis,
0.5 mv in. to 50 v in., with vernier range control. There are 7
calibrated X axis time sweeps, 0.5 to 50 sec. in. Accuracy is
. better than 0.2% full scale. 200,000 ohms v input resistance
or higher; full range zero set and zero suppression, vacuum
paper hold-down; compatible with AC DC or log converter.

Model 136 is readily used in F. L. MOSELEY CO.

rack or table mounting. $265O 409 N. Fair Oaks Ave., Pasadena, California
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MODEL 500
NTERFERENCE LOCATOR
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LOCATE
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QUICKLY
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This versatile instrument is a
highly sensitive interference lo-
cator—with the widest frequency
range of any standard available
unit! Model 500 tunes across the
entire standard and FM broad-
cast, shortwave, and VHF-TV
spectrums from 550 ke. to 220
mc. in 6 bands.

It's a compact, portable, rug-
ged, versatile instrument—engi-
neered and designed for most
efficient operation in practical
field use, It features a transistor-
ized power supply, meter indi-
cations proportional to carrier
strength as well as sensitivity of
5 microvolts minimum for 5%
meter deflection over entire tun-
ing range.

For full details, send for bro-
chure IL-106.

SPRAGUE ELECTRIC COMPANY

35 Marshall Street, North Adams, Mass.
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SPRAGUE

THE MARK OF RELIABILITY
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Map tells what signs are in operation. Modules above and below map
indicate which messages are lit (left). Receiver-decoder and antenna are
seen at left side of sign

Tones Control Highway Sign System

NEW JERSEY TURNPIKE is equipped
with 67 neon signs, warning motor-
ists to drive slow when there is
snow, ice, fog or an accident ahead.
Until last week, state troopers
turned these signs on and off by
hand. Delays of an hour or more
sometimes occurred, especially when
the troopers were tied up at an
accident scene.

To eliminate this delay and the
hazards that resulted, the Turn-
pike Authority had Motorola install
a system which controls the signs
by vhf radio tones. Signs can now
be turned on seconds after a trooper
radios a hazard report and can be
turned off as quickly.

The dispatcher uses selector
switches to operate individual signs
or groups of signs. Switch positions
are coded, transmitted over the
turnpike’s microwave relay system,
received and rebroadcast by five re-
peater stations. A receiver-decoder
at each sign actuates the neon mes-
sages. The receiver-decoders use
transistor circuits. If the primary
repeater station for a sign or group
of signs fails, an alternate station
may be used.

Status of each sign is displayed
by optical projection on an 18-ft
map of the 131-mi-long road. Check-
ing circuits verify sign operation
and a data logger provides a per-
manent record of the operation.

The system can be expanded to
handle 100 signs with up to 20 mes-
sages each. The repeater system is
also used for two-way radio com-
munication with the turnpike’s 80

maintenance vehicles. That system
was also installed by Motorola.

Sweden Studies Plans
To Build Rocket Range

STOCKHOLM—Sweden is discussing
possible entry into the European
Space Research Organization with
construction of a rocket launch
range some 45 Km east of the town
of Kiruna, located at 65 deg N lat.

Tentative plans call for less than
ten sounding rocket firings the first
vear (two-stage rockets with a pay-
load of 50 Kg up to altitudes of 150
Km), 40 the second year and 65 in
each of the following six years.

Subjects of investigation would
be upper atmosphere physics in the
auroral zone, upper atmosphere
physics at lower altitudes, and as-
tronomical studies.

Estimated costs for the Kiruna
site are estimated about $5.44 mil-
lion including $1.22 million for
equipment. Included in the equip-
ment list are: $440,000 for radar,
$120,000 for telemetry, $70.000 for
ionospheric sounding, $70,000 for
operational control, $30,000 for
meteorological sounding, $90,000
for communications and $200,000
for ramp service. Cost of operation
would be about $1.06 million a year.

Sweden’s plans also include—al-
though Kiruna is not mentioned in
this context—small satellites in
near-earth orbits during the fourth
year of the program, large stabi-
lized astronomical satellites and
lunar satellites in the sixth year.
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oMM FLUKE MFC ]

TLAxEg TEANAC

JOHN PFLUKE MFC,

EIE

JOun FLUKE MF
MOBNTILAKE TERRACE
SUNTLAKE TRRAA

(ACTUAL SIZE)

SPECIFY FLUKE PRECISION POTENTIOMETERS!

THESE new time-savers comhine the advantages of speed, high
resolution, linearity and AC response . . . in a fraction of the space
required for standard helical potentiometers . . . in fact less space
than many single turn. low resolution potentiometers. The unique
FLUKE patented design results in all the most looked for capabilities:
for example, thin card-type windings reduce residual reactance and
allow operation at much higher frequencies than other potentio-
meters with similar DC specificatiors. The 11, turn control of the
entire adjustment range allows substantial time savings in frequent-
1y adjusted or multiple potentiometer irstallations such as analog
computors, simulators and data logging systems. For built-in de-

pendability, precision and all around performance . . . specify

FLUKE reliable potentiometers.

2 0A RESISTANCE RANGE IN OHMS: . 100 to 25K
RESOLUTION: . . . 1K and above better than 0.029%
POWER RATING IN WATTS 9 06 o o o 2 at 20°C
B R R N T T . « « . . $8.50

Z71A RESISTANCE RANGE IN OHMS: 30K, 40K and 50K

RESOLUTION .o 30K and ebove, better than 0.008%
POWER RATING IN WATTS: . . .ou . 3 at20°C
PRICE: $10.00
2 2 ARESISTANCE RANGE IN OHMS: . | . . 1Xto 100K
RESOLUTION: . 1K and above better than 0.029%
PRICE: . . $15.00

3 0APROV.DES 40 TURN RESOLUTION WITH ONLY 2%, TURNS

RESISTANCE RANGE IN OHMS: . | . . 1Kto 100K
RESOLUTION: . . . . 1partin5C, 030 or betterthan 0.002%
PCWER RATING IN WATTS: 5 . 5at 20°C
PRICE: . . $30.00

Available from stock. Compatible knobs and resettable lials also
available. W rite, wive or phone for your nearest local stock and short

Jorin catalog F-162.

John Fluke Mfg. =L L) K E Ecnmpon:nrs |
Company, Inc. -

Seattle 33, Wash.

Box 7428 PR.w-1171 TWX — Halls Lake TLX—852
LOCAL STDCKS AVAILABLE IN MOST MAJOR MARKETS
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meet 2000 needs for
“special’’ filters...
with STANDARD PIC units

you can do it by taking these two steps:

1. Check the Selection Guide for PIC Filters. 1t catalogs 252 filters.
They cover a frequency range of 5 cycles to 500KC. Sizes range
from microminiature telemetering filters to heavy duty power
filters.
Then, if this doesn't locate the filter you need . . .
Ask PIC to run your filter specifications through its file of over
2000 filter production drawings. An average of one new filter
design has gone into these files every working day for more
than 10 years. A filter meeting the specs you submit can be
produced, in the majority of cases, from drawings in this file.
Send today for your copy of the Selection Guide for
PIC filters. For complete information, write us on your
company letterhead.

n

POLYPHASE INSTRUMENT COMPANY

Bridgeport, Pennsylvania
TRANSFORMERS « FILTERS « MAGNETIC AMPLIFIERS o DELAY LINES
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MEETINGS AHEAD

NATIONAL AEROSPACE ELECTRONICS CON-
FERENCE, IRE-PGANE; Biltmore Hotel,
Dayton, Ohio, May 14-16.

AEROSPACE INSTRUMENTATION SYM-
POSIUM, ISA; Marriott Motor Hotel,
Washington, D. C., May 21-23.

ELECTRONICS PARTS DISTRIBUTORS SHOW,
Electronic Ind. Show Corp.; Conrad
Hilton Hotel, Chicago, May 21-24.

SELF-ORGANIZING INFORMATION SYS-
TEMS CONFERENCE, Office of Naval Re-
search and Armour Research Founda-
tion; Museum of Science & Industry,
Chicago, May 22-24.

MICROWAVE THEORY & TECHNIQUES
NATIONAL SYMPOSIUM, IRE-PGMTT;
Boulder, Colo., May 22-24.

POWER SOURCES CONFERENCE, U.S.
Army Signal R & D Lab., Shelbourne
Hotel, Atlantic City, N. J., May 22-24,

TELEMETERING NATIONAL CONFERENCE,
IRE-PGSET, AIEE, ISA, ARS, ISA; Shera-
ton Park Hotel, Washington, D. C,,
May 23-25.

IRE SEVENTH REGION CONFERENCE, Se-
attle IRE Section; Seattle, Wash.,
May 24-26.

NUCLEAR CONGRESS & EXHIBIT, Engi-
neers Joint Council; Statler Hilton
Hotel, New York City, June 4-7.

RADAR ANNUAL SYMPOSIUM, University
of Michigan; Ann Arbor, June 6-8.

MOLECULAR BEAMS CONFERENCE, Brook-
haven National Laboratory; Upton,
N. Y., June 11-13.

ARMED FORCES COMMUNICATIONS &
ELECTRONICS ASSOC. CONVENTION &
SHOW; Sheraton Park and Shoreham
Hotels, Washington, D. C., June 12-14.

WESTERN ELECTRONICS SHOW AND CON-
FERENCE, WEMA, IRE; Los Angeles,
California, Aug. 21-24.

ADVANCE REPORT

SPACE PHENOMENA & MEASUREMENTS
SYMPOSITU'M, IRE-PGNS, AEC, NASA! Dec-
troit, Mich., Oct. 15-18. July 1 is deadline
for submitting 100-word abstract to:
Michael Thnat, AVCO Corp., 201 Lowell
Street, Wilmington, Mass. Typical topics
include: measurement in the radiation
belts ; solur and galactic cosmic ray be-
havior: clectromagncetic fields in  the
solar system ; x-ray and gamma ray
astronomyy.

FALL JOINT COMPUTER CONFERENCE, IRE-
PGEC, AIEE, ACM ; Sheraton Iotel, Phila-
delphia, Pa., Dee. 4-6. June 30 is dead-
line for submitting fowr copies of 25-word
abstract, 500-word summary and com-
plete draft of paper to: E. Gary Clark,
progrant caommittee  chairman, Bur-
roughs Caorp., Reseurch Center, Box 833,
'aoli, Pa. Arcas of particular intcerest
include: information processing in space
teehnology ; advanced system organiza-
tions : hardware-software relations ; newe
applications of information processing:
information communication & display:
information proccssing as « national re
snuree.
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CAPACITORS

These solid electrolyte capacitors, Sangamo Type 595,

represent a distinct achievement in tantalum capacitors.

They utilize Sangamo's exclusive “Innerseal” construction with
the terminals mechanically secured to the tubular container and
precisely positioned without regard to the capacitor element.

The seal is produced with a minimam of solder and flux, and
with minimum thermal and mechanical stress on the glass
insulator. There is absolutely no reliance on solder for mechanical
strength. That's why these rougher units give peak performance
under the most drastic shock and vibration conditions.

Sangamo tantalum capacitors comply with all the electrical and
mechanical requirements of Mil-C-26655A.

Basically, these tantalum capacitors provide the highest
capacitance per-cubic-inch in an extremely small and strong.
hermetically sealed package.

Sangamo Type 595 capacitors are designed for filter, by-pass,
coupling, blocking, and low voltagz applications in telemetering
devices, airborne systems, computers, missiles, and transistor |
circuits. They have low dissipation factor, low dc leakage, and
excellent shelf life. They are availasle in capacitance values of

0.22 to 330 mfd, and in voltages from 6 to 35 WVDC. They’re
suitable for operation at full-rated voltages over a temperature

range of —80°C to +65°C and, when properly derated, will operate
up to +125°C. Complete information is yours for the asking.

i

ELECTRONIC COMPONENTS

SANGAMO ELECTRIC COMPANY

SPRINGFIELD, ILLINOIS
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ELECTROLYTIC
COMPUTER GRADE
CAPACITORS

Sangamo Type DCM Capacitors are computer grade—

have more capacitance per case size—operate under high
ambient temperatures, are rated for high ac ripple currents,
and add stability and long life to low voltage power supplies.

That's why they are used by such computer makers as:

BENDIX NATIONAL REMINGTON RAND
BURROUGHS PHILCO ROYAL McBEE
GENERAL MILLS RCA SOROBAN

IBM RAYTHEON STROMBERG-CARLSON

Sangamo was the first manufacturer to produce and establish
standards for high reliability, computer grade electrolytic
capacitors, and can engineer and produce units to

meet your most exacting specifications. Complete

information is yours for the asking.

- "TELECTRONIC COMPONENTS 3

SANGAMO ELECTRIC COMPANY

SPRINGFIELD, ILLINOIS
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Single-Place Gyrocopter by Bensen Aircraft Corp.

Get a close-up of deep-water terminals in
VIRGINIA'S HAMPTON ROADS

Both state and railroads are expanding deep
water facilities on Hampton Roads for special
and general cargo. It's one more reason to lo-
cate beside this all-year, ice-free port. Here
100 ship lines, 8 railroads, 50 truck lines and
4 airlines link your plant at a saving with Ameri-
can and world markets and sources of supply.

Ask VEPCO about available plant sites and

Hampton
Newpart News
Norfolk
Portsmouth
South Norfolk
Suffolb

Va. Beach
Williamsburg

Franklin Smithfield
Poquoson Windsor
Yorktown

economic studies on this area’s historic and

<—CIRCLE 34 OH READER SERVICE CARD

hospitable communities . surrounded by
some of the finest swimming, boating and fish-
ing waters in the nation. Write, wire or phcne in
confidence, without cost or obligation

VIRGINIA ELECTRIC and POWER COMPANY
Clark P. Spellman, Manager Area Developmant
Electric Bidg., Richmond 9, Yirginia « Miiton 91411
Serving the Top-of-the-South with 2,042,000 kilowatts
—due to reach 3,019,000 kilowatts by 1964.
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SILICONE NEWS from Dow Corning

Improve product quality

Silicone fluids. .. proved
by test, by performance

A part of proving silicones in the laboratory for performance in your
product is the development of realistic evaluation equipment like the ball
test cell shown. Developed by Dow Corning, it is used in one of the
stringent quality control tests for electrical grade fluids. .. available in
viscosities of 20, 50, 100, 200, 350, 500, and 1,000 centistokes.

Dow Corning silicone fluids have proved themselves outstanding performers
as: 1. dielectric coolants . . . 2. surface coatings . . . 3. filling “and impreg-
nating materials for electronic components and assemblies.

As an impregnant for paper capacitors, silicone fluid decreases dielec-
tric losses, increases permissible operating temperatures, assures uniform
capacitance over a wide temperature range. In this and other filling and
impregnating applications, silicone fluids add to reliability . . . often
eliminate costly compensating circuits.

As dielectric coolants, Dow Corning silicone fluids can be pumped at
high speed without breakdown due to shear. They maintain consistency
over a range of —63 to 250 C, will not oxidize or corrode metals.

TYPICAL PROPERTIES OF DOW CORNING 200 FLUID
__ ELECTRICAL GRADE — 100 CENTISTOKES

Nominal Viscosity at 25 C, centistokes __ 100
Viscosity Variation at 25 C, percent max. 5
Flash Point, degrees Fahrenheit, min. _. 575
Electric Strength, volts/mil, min. ______ 350

Diclectric Constant, maximum

at 23 C,100 ¢cps oo 275
at 23C,10°¢pS —om o _____ 2.75
at 150 C,100 e¢ps —— o __________ 245

Dissipation Factor, maximum
at 23 C, 100 cps
at 23C, 10° cps e ____
at 150 C, 100 cps

Volume Resistivity, chm-cm, minimum

at 23 C—500 volts d-¢ ____________ 1.0 x 10**

at 150 C—500 volts dc . _______ 0.1 x 10™
Specific Gravity 25C o ____________ 0.968
Refractive Index 25C . ____________ 1.403
Pour Point, degrees Fahrenheit _.______ —60

Thermal Expansion Ratiot - ______ 1.12
Thermal Conductivity¥ e — B

. Volume at 150 C
" Volume at 25C

ASTM D877, D924, and D1169 tests procedures
used to obtain values where applicable.

gm-cal
deg C cm sec
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Dow Corning is your best source of a broad
line of silicone fluids, gels, elastomers and
rigid forms for potting, filling, embedding
and encapsulating,

first in

silicones

36

Dow Corning

electronics



... with these silicones

Molding compound for 700 F

A new mineral-filled silicone molding compound developed
by Dow Corning in cooperation with Amphenol-Borg
Electronics Corporation’s research personnel. is designed
for: long-term stability at 700 F; excellent thermal shock
resistance; low dissipation factor and arc resistance. Used
by Amphenol to make military-type connector inserts, this
compound has withstood temperatures of 700 F for several
hundred hours. Other promising uses include fuses, coil
forms. relay parts, tube bases, contactors, arc barriers and
switch parts, This coinpound can be molded by compression
or transfer techniques.
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Sure fire potting of electron gun

This traveling wave tube made by Huggins Laboratories,
Inc., is a broad band receiving and transmitting tube used
in communications, radar, missile checkout . . . other
complex clectronic gear. It provides: power amplification
greater than 10,000 over a two-to-one frequency range;
operating band widths to 7,000 megacycles. To assure this
performance, precise positioning of the electron gun is vital
and must be maintained under all operating conditions.
Silastic® RTV. the Dow Corning liquid silicone rubber
that cures at roomn temperature, is used to bond and cushion

0 oD S 5 . el
the gun in position within the capsule. Quick set-up time y LT LT amaw o
of Silastic RTV speeds production, while high dielectric >z s s T
strength helps assure performance. R
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New transparent embedding resin

Tough, flexible, transparent and repairable, Sylgard® 182
is easy to process . . . provides excellent environmental
protection. This solventless silicone casting resin cures in
4 hours at 65 C, 15 minutes at 150 C . . . cushions against
shock from —70 to 225 C . . . assures constant dielectric
strength . . . resists the effects of ozone, voltage stress, heat
aging and thermal cycling. Faulty components can be
exposed, replaced and the repair area filled with new resin.
Sylgard 182 and its curing agent are not toxic to the skin,
nor do they give off toxic fumes or exothermic heat during
blending or cure.
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Free 12-page manual, “Silicones for the Electronic Engineer”.
Write Dept. 4205, Dow Corning Corporation, Midland, Michigan,
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Printed Circuit Designers!
AVOID Wire Failures
at Soldering Temperatures

You've never had a printed circuit fail at room tempera-
ture. But you may often have experienced loose wire
trouble in the soldering pot or during solder roller
coating.

Synthane G-10R, a special glass epoxy base laminate,
was developed especially to eliminate wire failures
during the soldering operation—approximately 500°F.

G10-R meets or beats NEMA and MIL specs for peel
strength at room temperature and has a hot peel strength
of 2 to 4 lbs. per inch of width after immersion for 15
seconds at 500°F* instead of the customary 0.1 to 0.2
lbs. per inch of width.

G-10R is available in sheets 36" x 36" or 36" x 48" and
in the usual foil thicknesses. Write for new folder on all
Synthane metal-clad laminates.

*Tests made on Y & 44” wires.

[sYNTHANEJ

CORPORATION OAKS, PENNA,
GlLendale 2-2211 TWX Valley Forge 735U
Synthane-Pacific 818 W. Gartield Ave., Glendale 4, Catif. TWX GLDL 4417V

lSynthane Corporation, 36 River Rd., Oaks, Pa.

| Gentiemen:

| Please send me your latest brochure on Synthane G-10R and other
| Synthane copper-clad laminates.

:Name

|
|
|
|
|
|
|
| Address :
|
3
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anANT’s Miniaturization

SERIES 80
INSTRUMENT
RECTIFIERS

actual
size

CONANT LABORATORIES
Box 3997, Bethany Station, Lincoln, Nebraska.

Write for list of types and information.
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MODEL PV-200 SWR & RF WATTMETER

Araund the world it's KEW

L n-d‘\_’z; ‘r{ !
I L,
s —I
S MODEL EW-16
MODEL F-98 T

MODEL TR-A

KYORITSU ELECTRICAL INST. WORKS, LTD.

No. 120, Nakane-cho, Meguro-ku, Tokyo, Japan

Cable Address: "KYORITSUKEIKI TOKYO"
Tel: (717) 0131 ~5 +« 0151 ~3
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NEW INDICATOR
LIGHT, TOO

B Model GPR relays represent a fresh design ap-
proach in the field of good, economy-type relays.
Construction is simplicity itself, and with the elimi-
nation of complexity has come compactness, versa-
tility, and unusual ruggedness.

CONTACTS: 5 and 10 amps.at 115VAC or 32VDC
(non-inductive). Gold flashed, fine silver (5-amp):
silver cadmium oxide (10-amp).

coiLs: Up to 230VAC, 60 cycles, or 115VDC; DC,
1.4 watts; AC, 2 volt-amperes (AC latching type,
3.7 volt-amperes).

now available in
Ohmite * !

relays

CONTACT COMBINATIONS: SPDT, DPDT, and
3PDT for single relays; 4PDT and 6PDT on latch-
ing relays.

ENCLOSURES: Clear plastic.

TERMINMALS: Barrier type or octal plug.

LATCHING RELAYS: Enclosed with plug-in mount-
ing; or unenclosed.

PLATE CIRCUIT RELAYS: Supplied in 2500, 5000 and
10,000-ohm coil resistances.

Write For Revised Stock Catalog 30

POPULAR ‘“COST-SHAVING” FEATURES OF MODEL GPR RELAYS

ALL ENCLOSED re-
lays mount solidly
on base ... rot on
covers.

ALLTERMINALS on
one panel ... permits
insertion in printed
circuit board.

OCTAL FLUG relays up to
DPDT have recessed pin
pbases . . . meet UL spacing
requirements to 150 V.

MULTI-USE terminals allow
soldering, insertion in printed
circuit board, and use of AMP
Style 110 push-on terminals.

CHOICE of below-
chassis or above-
chassis connecting
inplasticenclosures.

INTEGRAL plug-in ‘
base up to DPDT |
avoids wiring be-
tween contact ter-
minals and pins.

OHMITE

Rheostats « Power Resistors « Precision Resistors ¢
Variable Transformers « Tantalum Capacitors

Tap Switches « Relays « R.F.Chokes « Germanium Diodes OHMITE MANUFACTURING COMPANY

3610 Howard St.. Skokig, lllinois
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How much will

your success in engineering
depend on having
the right books?

LURER RNt

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

Start your membership with any
of these seleetions:

Transistor Electronics by
D. DeWitt and A. L. Ross.
off. Full coverage from ba-
sic fundamentals to de-
tailed mechanisms.

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

Electronic Digital Comput-
ers by C. Smith. What they
are, how they function, and
their underlying principles.

Publisher’s Price, $12.00
Club Price, $10.25

Contro! Engineers’ Hand-
book by J. C. Truxal. A
wealth of practical help on
automatic feedback control
systems.

Publisher’s Price, $22.50
Club Price, $19.10

Mathematics for Electron-
ics with Applications by H.

. Nodelman and F. W,
Smith, Jr. Methods for
golving practical problems,

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

Epoxy Resins by H. Lee
and K, Neville, Fully
treats their modern appli-
cations and technology.

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

How to Become a Profes-
sional  Engineer by 5
D. Constance. Authoritative
guidance applicable in all
states,

Publisher’s Price, $6.00
Club Price, $5.10

Management for Engineers
by R. C. Heimer, Practical
know-how for the engineer-
manager, covering every
management area.

Publisher’s Price, $7.50
Club Price, $6.40

Your engincering carcer 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? THr ErtcTrRONICS AND CONTROL
Excinkrrs’ 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 rvegularly
receive free of charge The Electronics and
Control Engineers’ Book Bulletin. This
gives complete advance notice of the next
sclection-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 sc-
lection—or no book at all—you can notify
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 2
year. Certainly out of the large number of
books in vour ficld offered in any twelve
months there are at least three you would
buy anyway. By joining the Club you save
both money and the trouble of searching.

Send No Money Now. Just check the book
you 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 ofler
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 Club, Dept.
L-5-11, 330 W. 42nd St., New York 36, N.Y.)

The Electronics and Control Engineers’ Book Club, Dept. L-5-11

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 me for my first selection indicated
at right at the special club price and $1 for Electronic Designers'
Handhook (or alternate choice). plus few cents delivery costs. (The
C'lub assumes this charge on prepaid orders.) Forthcoming selections
will he deseribed in advance and I may decline any k.

take only 3 selections or alternates in 12 months of metnhership,

(This offer good in U. S. only.)

PLEASE PRINT
Name ......

City...ocounsn

CoOMPaNY ....ovvevvivsnnnnanenses
NO RISK GUARANTEE:

40

If not completely satisfied, vou may return vour first shipment within 10 days
and your membership will be canceled. L-5-11

ACCEPT THIS
$17.50 BOOK

s2-$700
with membership in

The Electronics and
Control Engineers’
Book Club

ELECTRONIC DESIGNERS’ HANDBOOK

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

Provides fundamentals and data to help youu
in the design of all types of electronic equip-
ment. A large number of the circuits used in
many different applications are covered, to-
gether with theorctical 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.

Llectronic Designers' Handbook is typical of
the selections of THE ELEcTRONICS AND CoN-
TRoL LINGINEERS’ Boox Crus. All hooks 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.

NOTE: 1If you already own this
volume, you may substitute any
other book on this page as your
DOLLAR book. Check two books
below and you will receive the
higher priced selection for only
$1.00.

CLIP AND MAIL THIS COUPON TODAY

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

O Transistor Electronics, $7.65
1 need O Electronics Digital Computers, $10.25
O Coatrol Engineers’ Handbook $19.10

O Mathematics for Electronics with
Applications, $5.95

O Epoxy Resins, $7.65

O How to Become a Professional Engi.
neer, $5.10

O Management for Engineers, $6.40
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WESTON TAUT-BAND SUSPENSION SETS NEW STANDARD FOR PANEL METERS

Weston Series 1900 is the most versatile line of
panel meters ever produced for genera! use.
Irstruments with taut-band mechanisms are
{free from friction and inertia, and offer out-
standing sensitivity, reliability and uniformity
from zero to full scale. 1% and 2% accuracies
are standard . . . higher on special order.

Here are the facts: Weston exclusive taut
band Co-planar™ suspension is the only
method which assures complete control of rib-
bon length and tension, uniformity of torque,
precise centering of moving coil, and positive

protection against excessive axial and lateral
motion. The instruments require extremely low
driving energy, are highly resistant to vibration
and shock, and may be operated in any position.

Series 1900 also sets a new standard in flexi-
bitity. Instruments with taut-band and conven-
tional movements are completely interchange-
able. They are available with Bakelite or mod-
ern, static-free plastic cases in sizes 21" to
7Y%", and offer the widest choice of functions
and ranges available in a single matching line.
Write today for details. Dept. 62.

ANOTHER EXCLUSIVE: Only Weston
Series 1900 Instruments can be
mounted in three ways — conven-
tional, flush, and recess with provi-
sion for internal illumination.

W E S T O N INSTRUMENTS 0Division of Daystrom, Incorporated, Newark 14, New Jersey

Aerospace Instrumentation
Photosensitive Devices e

Bimetal Thermometers o
Precision Metal Fim Resistors o

Calibration & Test Equipment o
Relays & Tachometers -«

Pane! & Switchboard Meters o
Systems Design & Development



END TELEGRAPH RELAY PROBLEMS. ..

Simply plug in Radiation’s new Solid-State Telegraph
Relays. They’re designed to replace existing electro-me-
chanical units in standard teleprinters, telegraph and data
circuits. They completely eliminate routine maintenance
and tedious contact adjustment . . . eliminate costly down-
time and service calls,

Radiation Solid-State Relays also offer considerable sav-
ings in new installations because bias supplies are not re-
quired for neutral operation. In addition, there’s no need
for expensive universal relays since both neutral and polar
solid-state units are available. These compact relays oper-
ate at speeds up to 2,400 bauds with less than 3% bias dis-
tortion — at normal telegraph speeds with less than 1%
distortion. Built-in circuitry protects against over-voltages,
and Radiation’s unique output bi-polar feature makes in-
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correct polarity connection impossible. The input imped-
ance is essentially resistive, which permits series connection
without danger of magnetic interaction.

Write for our new brochure on Models 9210 (neutral)
and 9211 (polar) Solid-State Telegraph Relays. If you
wish. Radiation engineers will be glad to discuss applica-
tion of these units in your present or planned system.

Radiation Orlando, 5800 McCoy Road, Orlando, Florida.

Radiation Orlando supplies the finest equipment avail-
able for commercial communication—distortion and data
analyzers, test signal generators, and high-speed strip and
page printers. The high efficiency of these units stems from
Radiation’s broad experience in research and design of
advanced aerospace communication systems.

' = € RADIATION

Orlando

A Division of Radiation Incorporated

electronics



introducing

a new Corporation

for precision production
of measuring and
testing equipment.

Western Electrodynamics

In 1955, Claude M. Hathaway — designer of
many leading electronic instruments for sci-
ence, industry and public utilities — sold his
company and retired to his working ranch at
Whitewater, Colorado. Five years later, in the
seclusion of a complete engineering laboratory
whlch he bunlt at the ranch for the purpose, he worked on néew
instruments, improved their performance and made startling new
discoveries. Repeated testing and checking proved the reliability
of a broad new line of products.

Now a new corporation — Western Electrodynamics — has been
formed to manufacture and market this wide product line. The
temporary manufacturing facility is in production now. A completely
modern plant is under construction and will be in operation by
summer of 1962.

Western Electrodynamics is your assurance of the matchless
Hathaway reputation in a weli-founded organization of capable and
dedicated men of experience.

Western

New and improved progucts fronr
Western Electrodynamics include:

Automatic fault-recording systems
— To the electric-power industry, Western Electrodynamics
offers new and advanced equipment for automatically re-
cording faults and abnormal conditions and for monitoring
the performance of systems and components under fault
conditions. Advances include simplified designs, higher
accuracy, faster starting, and immediate record access.

New transient recording oscillo~

graph - For general laboratory use, Model OSD pro-
vides increased resolutions of short, fast transients.

Scopograph— A laboratory-quality cathode ray
oscilloscope with built-in recording features for standing
waves and transient phenomena. Every laboratory needs
this most versatile and convenient instrument.

Telemetry and remote~control
systems- To industry Western Electrodynamics
brings the telemetry developments of the space age.
Digitor 300 monitors an indefinite number of on-off func-
tions over a single radio or metaliic channel. Digitor 500
transmits an indefinite number of measurements and con-
trol commands over a single radio or metallic channel.
Digitor systems find an almost unlimited application in
industry for remote measurement and control.

Electronic weighing equipment for
industry— Products include electronic weighing
components which reduce cost and complexity of weight-
batching plants, improved load cells, and buiit-in motor
truck scale which provides an indication of cargo weight
at all times.

Strain measuring instruments and
systems —Improved and miniaturized equipment for

the recording of dynamics strain in machine parts of all
kinds.

Measuring and testing equipment-
This category includes electrical insulation measuring
instruments, vibration and strain measuring devices, and
electrical standards equipment.

Write today for 24 page color Facilities (s _ o
Brochure on the plant, its equipment,
and key personnel.

Electrodynamzcs

I NCORP RATETD

P. 0. BOX 98E, COLORADO SPRINGS, COLORADO

May 11, 19462
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FOR THIN FILM RESEARCH APPLICATIONS

VERSATILE

"SPEEDIV/C"

VACUUM COATING UNIT

The versatile model 19EG production unit for evaporated
micro-circuits, resistors, and capacitors features fast pump
downtime and selection of accessories for almost any
evaporation job. The proven Edwards design principles
incorporated in this series assures fast, reliable evacuation

1 MULTIPLE VAPOR SOURCES and many years of dependable operation.
2 ROTATING WORK HOLOER In addition to the many accessories included as standard
3 SUBSTRATE TEMPERATURE THERMOCOUPLE items such as motor driven rotary work holders, multiple
RO LI WA O, vapor sources, substrate heaters; optional accessories such
 EOALIRT Gl as electron bombarded vapor sources, circulating LNZ
6 FILM THICKNESS MONITOR traps and film thickness monitoring are provided. Special
7 10N BOMBARDMENT CLEANING .. . . .
jigs for the production of micro-circuitry and coated
8 CIRCULATING LIQUID NITROGEN TRAP ) g i
tubular resistors can also be provided to fic this highly
versatile coater.
FOR COMPLETE INFORMATION Four separate models make up the 19E series, each using
ON EACH OF THESE SPECIFIC MODELS a pumping system, power supply, cabinet and instru-
WRITE FOR BULLETIN E321-8. mentation common to all.

EDWARDS HIGH VACUUM /NC./ 3279 GRAND ISLAND BLVD.. GRAND ISLAND, N. Y.

MANUFACTURERS OF THE MOST COMPLETE LINE OF HIGH VACUUM COMPONENTS AND SYSTEMS
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reductions.

ORIGINAL printed-circuit board set limits for
RCA Micromodule Circuits.

MICROMODULE version occupies approximately 50%
of the original volume—can provide even further

MICROMINIATURIZED IN 76 HOURS!

with RGA Micromodules
...and backed by 55,000,000 element hours of life-test experience

.. .THAT'S THE BREADBOARD-TO-OPERATION
RECORD RCA ACHIEVED FOR THIS AVIONICS
ASSEMBLY WITH RCA MICROMODULES.

In just 76 hours, RCA engineers—utilizing the broad
fiexibility of RCA Micromodules and the wide range
of available microelements—made the complete
conversion from conventional printed board con-
struction to working Micromodule circuits. Here’s
‘the background of proof that makes RCA Micro-
modules today’s answer to microminiaturization:

PROVED RELIABILITY: Over 55,000,000 element-
hours of testing have been logged under the RCA
Micromodule Reliability Program. Operating life
tests demonstrate a mean time between failures for
RCA Micromodules greater than 560,000 hours for
a ten-part Micromodule or a failure rate per part
of less than 0.018% /1,000 hours. (ANl modules
were subjected to a series of military-grade tem-
perature-cycling tests.)

BROAD CIRCUIT CAPABILITY: Under RCA’s
broad experience in Micromodule production over
200 basic circuits have been designed, built and
tested. And new circuits are constantly being added.
For example, five new computer Micromodules uti-
lizing silicon transistors and diodes are now avail-
able for evaluation. The RCA Micromodule concept
is_highly compatible with anticipated advances in
microminiaturization.

WIDE APPLICATION: RCA Micromodules have
been designed into military FM receivers, a general-
purpose automatic data processor, airborne digital

computers, an inertial guidance platform, a digital
differential analyzer, pulse-code modulation telem-
eter equipment and classified military applications.

LOWER COSTS: If you are looking for cost reduc-
tions as well as microminiaturization, RCA Micro-
modules can now show you the way.

CALL TODAY: Like to know how fast your circuits
can be converted to Micromodules? Call your local
RCA Office today for details on RCA Micromodules
(and the RCA Micromodule Laboratory Kit for
building prototype Micromodules in your own
plant). For literature, write RCA Semiconductor
and Materials Division, Commercial Engineering,
Section E-19-NM-2, Somerville, N. ]J.

RCA Minimodules—miniature packaged cir-
cuits utilizing conventional components and
transistors—can be supplied in large volume,
in the form you need. Consider RCA your
packaging headquarters for miniaturized cir-
cuits utilizing transistors, rectifiers, diodes.
Practically any component you require can
be packaged to your specifications by RCA
Engineers.

RCA SEMICONDUCTOR & MATERIALS DIVi-
SION FIELD OFFICES...EAST: Newark,N.J.,
744 Broad St., HU 5-3900 » (Camden-Phila-
delphia Area) Erlton, N. J., 605 Marlton
Pike, HA 8-4802 « Syracuse, N, Y,, 731
James St., Rm. 402, GR 4-5591 - Baitimore,
Md., EN 9-1850 « NORTHEAST: Needham
Heights 94, Mass., 64 “*A"" St., H| 4-7200 -
SOUTHEAST: Orlando, Fla., 1520 Edgewater
Dr., Suite =1, GA 4-4768 « EAST CENTRAL:
Detroit 2, Mich,, 714 New Center Bldg.,
TR 5-5600 « CENTRAL: Chicago, lll., Suite
1154, Merchandise Mart Plaza, WH 4-2900
« Indianapolis 5, Ind., 2132 East 52nd St.,
CL 1-1405 . Minneapolis 16, Minn,, 5805
Excelsior Blvd.,, WE 9-0676 - Denver 11,
Colorado, Continental Terrace Bldg., Suite
301, 2785 N. Speer Blvd., 477-1688 « WEST:
Los Angeles 22, Calif., 6801 E. Washington
Bivd., RA 3-8361 . (San Francisco Area)
Burlingame, Calif., 1838 El Camino Real,
0X 7-1620 « Seattle 4, Wash., 2250 First
Ave. S., MA 2-8816 . SOUTHWEST: Dallas
7, Texas, 7905 Carpenter Freeway, ME 1-
9720 « GOV’T: Dayton, Ohio, 224 N. Wilkin-
son 5t., BA 6-2366 . Washington, D. C.,
1725 “K” St., N.W., FE 7-8500 » RCA INTER-
NATIONAL DIVISION, 30 Rockefeller Plaza,
N.Y.20,N.Y.CableAddress: RADIOINTER,N.Y.

The Most Trusted Name in Electronics
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nCS” '%

miniature - precision -wire wound

POWER RESISTORS

provide outstanding performance
features vital in today’s complex
and highly reliable circuitry.

“CS" type designates a structural adaptation
of long proven silicone coated SAGE Resistors
by the addition of exterior heat sink sleeves.
Design simplification and adherence to basic
heat transfer principles speak for this product
in terms of expected reliability over long life.

If you require anything beyond low grade (un-
specified stability) power resistors you surely
will benefit by investigating these features:

MINIATURE SIZE, or cooler hot spot operation for
given size and wattage. Meto! heat sink sleeves when
clip mounted provide 2 for 1 increase in assigned
wattage ratings over free air conditions.
PRECISION: to *.05% tolerance and low values to
.05 Q.

STABILITY: TC of +20 ppm/°C. Typical 1000 hour
(full) lood life drift .5%. Although design hot spot
temperatures are less than 275°C, units are unharmed
by prolonged exposure as high as 350°C,
MECHANICALLY RUGGED to withstand rough assem.
bly techniques plus vibration and shock hazards.
DIELECTRIC STRENGTH: 1000 volts rms minimum.

CLIPPER

Power Rating

Style | Length|Diameter | Free Body Resistance

in. in. Air Mounted{ .05 © to
CS3w % Y% 3 6 36,000 @
CSR5W| 1 Yis 5 10 80,000 «
CSSTW| 1% Yis 7 14 100,000 s
CSR7W{ 1% % 8 16 150,000 £
CSI0W | 1134 % 10 20 220,000

Test samples available on request.

RESISTORS . .,

SAGE ELECTRONICS CORP.
Country Club Road - East Rochester, N.Y.
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BANDPASS
FILTERS

AFPPLIED RESEARCH Inc.

76 SOUTH DATLIS AVE, PORT WALMINGTON. NIW Y011

p—— - - —

... Frequency Range Of

TO 2000 mc

\ . e 19 TO 259% BANDWIDTHS
LOW INSERTION LOSS

e SPECIAL ALIGNMENTS AVAIL.
ABLE

® < 4:1 SKIRT RATIOS HAVE
BEEN ACHIEVED

Typical Filte
MODEL HFF-T(B)-5
f0=1016 mc BW =280 tc
< 5db INSERTION LO$S
50 OHMS INPUT & QUTPUT

b

Applied Research, Inc.—76 S. Bayles Avenue—Port Washingtan,
N.Y.—~Phone 516—PO 7/8707—Integrated RF Components and
Sub-Assemblies, VLF thru C Band. Octave Amplifiers to 1100
me; Band Pasas Filters; Llow Noise Amplifiers; Frequency Mul-
tipliers. S

CIRCLE 204 ON READER SERVICE CARD

P NELECTRONIC
L\ COMPONENTS

The SMK components are exported in a

large quantities to foreign markets atthe
lowest possible prices with the highest
aluullty available.

e are always making strenuous efforts S -G 1101 S-H1101
to make a new design and improve every Miniature Plugs
roduct in quality. . R
ale are proud of our production capacity and Jacks

which is claimed to be the largest in the

Orlent. Catalogue available on request.
S-1 501  S-1 5701 =
S-1 5202 S-1 5702 :

U.S. Plug Socket
Connector S-1 7901
Connector

for microphone

FAOS

TV Adapter

S-Q 2501
Pin Jack
Terminals
for amplifier

S -X 2201

Battery Holders

SHOWA MUSEN KOGYO CO., LTD.

24 Higashitogoshi 5-chome, Shinogawo-ku, Tokyo, Jopon

CIRCLE 205 ON READER SERVICE CARD
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designers

specify crystal filters for
ultra-selectivity /minimum space

—and for your practical consideration, Midland
recommends that electronic equipment he designed
to incorporate a stock item wherever possible. Re-
member, the excellent rejection characteristics of
the crystal filter, in addition to its stability and
performance reliability, are achieved by many

man-hours of detailed engineering and testing.
Significant savings in cost and delivery time can
be realized if special filters are not required. Shown
below are stock items available for immediate de-
livery. For complete technical information, write
to Midland Manufacturing Company.

N Hermetically sealed, four-crystal, =
Zz wide-band filters. Dimemsions are |00 | conreal sipaw | aassw uLT INSERTION| OUTPUT| INBAND
1-1/8L x 1.1/8W x3/4H. Cesigned to FREQ REJ. LOSS RES. RIPPLE
W withstond 100 g shock and 15 g to
o 2 KC vibration. Operating tempera- [ NJ-1 | 7.2MC | 160KC MIN.| J00KC MAX. | £0dbMIN. | &db MAX. 13K | 1db MAX|
t '3‘:": faige “735’“‘:""’._"_” lc;- 40db/ Q12 | 7.4MC | 160KC MIN.| J00KC MAX. | s0db MIN. | 6db MAX. | 13K | Idb MAX.
an 1 atio 18 NN
11} Hermeticolly sealed, eight-crysial, PUT-
L] INPUT
('R norrow-band filters. Dimensions are |TYPE | CENTER | 6db BW $0db BW uLT INSERTION | OUTPUT | INBAND
2-3/8L x IW x |-1/32H. Designed FREQ i REJ. LOSS RES, | RIPPLE
w to withstand 200 g shock cnd 15 g to  [Fg.s | 10.7MC | 13KC MIN.| 23KC MAX. | 105db MIN.| 4db MAX. 1K |.8db MAX
o 2 KC vibration. Opercting tempera- —— — 4 — - E -
> ture range —55°C to +98°C. 60db/ |F8-5A| 109MC | 13KC MIN.| 23KC MAX. | 105db MIN. | 4db MAX. K | 8db MAX.
= bdb Bond Width Ratio is | 8 * in porallel with 30 pf copaciter
m Hermeticolly scaled, eight-crysiol,
u navcow-bang Ftery., Dinemdonsate |o o | ]| canaw | oousaw oL NSERTION| OUTPUT| INBAND
2-3/8L x IW x 1-1/32H. Designed e
1] to withstond 200 g shock and 15 g ERES) oo Lo AES: AIELE
o to 2 KC vibration. Operating tem. |EB-18 [ 107MC | ISKC MIN. | 37KC MAX. | 70db MIN. [ 3db MAX. 1K |.5db MAX.
l_>_‘ z;;‘;’;‘;;b"ggz ;?j’hc R‘:o:;izozi' £8-28 [ 10.9MC | 20KC MIN.| 70KC MAX. | 70db MIN.| 3db MAX. 2K |.5db MAX.
m
- Hermetically sealed, eight-crystal,
' . .
=3 narrow-bond filter, Dimensions are INPUT-
w 2-3/16L x IW x 3/4H. Designed to |TYPE | CENTER | 3db W 40db BW uLT, NSERTION| OUTPUT | INBAND
withstond 200 g shock and 15 g to = FREQ REJ. LOSS RES. RIPPLE
lﬁl.] i.":,c' "'-’;:"”- SSQE”:"'S 9;"2‘ EL-1B | 11.5MC | 32KC MIN.| $OKC MAX. | 50db MIN.| &db MAX. |50 OHMS|.5db MAX.
ure range -— 1 A
> 60db/3db Bond Width Ratio is 2.8.
-
m
-—
' Hermetically sealed, four-crystal,
— norrow-band filter. Dimensions are |, pe | cenren | 3absw | 4odb aw ULT. INSERTION | GUTPUT | INBAND
(@] 2-3/16L x 3/4W x 3/4H. Designed | FREQ. REJ. LOSS RES. | RIPPLE
m to withstond 200 g shock ond 15 g | —— : — = T
to 2 KC vibrotion. 40db/3db Bond |OL:IB | 11SMC | 32KC MAX.|200KC MAX. | 70db MIN. | 4db MAX. |50 OHMS|5db MAX,
& Width Ratio is 6.3.
=
- CENTER FREQ: 10.7MC
' = RECOMMENDED
m? Soldar-sealed 1-1/BL 3 1+ 1/8W 53/4H  hace mbviamiam e =4KC CIRCUIT
<z s E:.’:L‘;‘_:;:?.“:"‘{Io'i"i';:"::';f HARMONIC DISTORTION @ = ISKC - LESS THAN 3% 16K
1} 5 put essentially linear from fo to =15 . {}c OUT
n.g KC. Recommended circuit for use | ' | P I
> with Midlond Type AB-1 Discrimi- “oan Cs, c N
[ nator is shown below, ANA LIMXER St ¥ 270 Pt
; Rp> 80K
C8nebitiot ' IN  ouT]
H ~
L Mk TYPE AB-1
Cc 16 pf
Cy = |10 pf
C4Cy = 22p1 Bt = = = =

May 11,

1962

world’s largest produccr of quartz crystals [ division of Pacific Industries,

MANUFACTURING COMPANY
3155 FIBERGLAS ROAD
KANSAS CITY 15, KANSAS

Inc.
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el
SILICON TRANSISTORS
HO

~

ACTUAL SIZE

Silicon power transistors in a TO-37 package

Delco's unique new family of silicon NPN power transistors combines the bene-
fits of miniaturization (T0-37) and light weight with the ability to withstand
continuous junction temperatures of up to 175°C while operating at these ab-
solute maximum ratings: collector diode voltage Vcb 100 volts; emitter diode
voltage Vebo, 4 volts; collector current, 1 amp.; base current, .2 amp. This en
tire 2N2340 family is particularly useful where moderate power handling capa-

hilities are required in a miniature package. The units have just two mounting
holes and may be mounted with leads up, down or sideways on either side of the
heat sink. Available in either single or matched units, they're characterized by
low saturation voltage and high switching speeds. The transistors in this family
are especially well suited for military or industrial applications in regulated
power supplies, square wave oscillators, servo amplifiers and core driver circuit-
ry. For complete engineering data, or applications assistance, write or cali our
nearest Sales Office or your nearest Delco Radio Semiconductor Distributor.

— S

— - - m
Number IC Max. Vcbo Vceo Gain fae @ 250 ma

Min.~Max. @ IC IC (typical)
& @ 5A 10— 40@ J5A 900k
W @ J5A  40—100 @ .J5A 550 ke
3V @ J5A 10— 40@.J5A 900 ke
25V @ J5A  40—100 @ .J5A 550 ke

Sat. vV

@ IC Max. Thermal resistance of 8°C/watt max. Typi-

‘ cal Alpha cutoff of 15 Mc

| N30 1A sov 40V
| anaaal 1A 50v a0v
| 2n2382 1A 100v 60V

© IN2343 1A 00V 4ov

Rise Time of .2u seconds—.75A, |B=40 ma
(Vee=12V), Fall Time of .5u seconds (IC =
0 Veb=2v Reb=37¢))

Santa Monica, California
726 Santa Monica Bivd.
UPton 0-8807

AREA CODE 213

Detroit, Michigan
57 Harper Avenue
TRinity 3-6560
AREA CODE 313

Syracuse, New York
1054 James Street
GRanite 2-2668
AREA CODE 315

Union, New Jersey
324 Chestnut Street
MUrdock 7-3770
AREA CODE 201

Chicago, Illinois
5750 West 51st Street
POrtsmouth 7-3500
AREA CODE 312

DELCO
RADIO

General Sales Office: 700 E. Firmin, Kokomo, Indiana, GLadstone 2-8211—Ext. 500 « AREA CODE 317 « Division of General Motors
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| . How many application problems have these relays solved?

”

@ Hundreds and hundreds...and we're still going strong.

Type KHJ-6D Type JH-12D Type JH-18D
actual size actual size actual size
Contact Arrangement 2PDT 4PDT 6PDT
Contact Rating (resistive) 1 s amps—‘u 2 amps 2 amps
Vibration (up to 2000 cps) o 20 g 20 g 20 g
Shock (operational) - | 100 g 50 g 50 gii o
Dimensions: (width) - | 400 | .s00 1.20
(length) ) - | 800 | .soo .800
(height) | w8718 | 878 .875
Weight (maximum) - | 0.5 0z. <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>