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TYPE C

Temperature compen-
sating type that meets
or exceeds EIA RS-198
specifications. Rated at
1000 working volts.

TYPE B

Designed for by-pass-
ing, coupling or filtering
applications. Manufac-
tured in capacities be-
tween .00015 and O04.
MFD.
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TYPE JL

Exhibit minimum ca-
pacity change over ex-
treme temperature
range. Change is only
+7.5% between —60
and +110° C.

RMC \X
Z5U
005

U

FIN-LOCK LEADS

Special leads for printed
circuits. Eliminate lead
crimping. Available on
all DISCAPS of stand-
ard voltages, ratings and
spacing.
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TYPE JF

Feature a superior fre-
quency stability over
similar types. Available

in capacities between

150 MMF and 10,000
MMF.
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TYPE SM

For use in applications
where limited space is
a prime factor. Meet all
specifications of EIA
RS-198 for Z5U capaci-
tors.

DISCAP
CERAMIC

RADIO MATERIALS COMPANY

A DIVISION OF P. R. MALLORY & €O., INC.
GENERAL OFFICE: 4242 W. Bryn Mawr Ave., Chicago 46, IIl.
Two RMC Plants Devated Exclusively to Caramic Capacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

See us in Booth 1414 |I.R.E. SHOW

Circle 1 on Inquiry Card
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Engineering

UR May 1960 editorial, “Support for Education,”

pointed to the decline in our engineering enroll-
ments and compared it with the corresponding up-
surge in the USSR. At that time, we stressed the need
to impress on high school students the importance and
desirability of pursuing engineering careers. And we
expressed the hope that our professional societies
would give some attention to the problem.

In the nearly two years that have gone by, part of
our hopes, at least, were realized—professional so-
cieties did step up their guidance counseling activities.
The “Engineers Council for Professional Develop-
ment,” for instance, last year discussed engineering
with more than 100,000 high school students, at ap-
proximately 1,500 meetings.

But in spite of these efforts, engineering enroll-
ments are still falling off. It seems time to ask our-
selves—What is missing?

Could it be that engineers are not adequately recog-
nized in public eyes? Could it be that engineering,
instead of reflecting glamour and excitement to our
youth, appears as lacklustre career?

We offer this little essay on the meaning of en-
gineering as written by E. C. Easton, Dean of Rutgers
College of Engineering:

“Recently the names of Gagarin, Shepard, Grissom
and Titov were featured prominently in the American
press. All four had been passengers in vehicles de-
signed, built and operated by others. Despite their
relatively passive roles in their respective adventures
these men were hailed and feted as though each
has performed the miracle of Space-flight single-
handedly. . . .

“Let us have at least a faint cheer for the engi-
neers who designed, built, launched and controlled the
vehicle in which these space passengers rode. Let’s be
sure that the public knows that the real heroes were
engineers, not scientists or astronauts. The scientific
principles which govern space flight are few and sim-
ple. The engineering applications of those principles
to accomplish a successful flight are incredibly com-
plex.

“An engineer told Shepard exactly what to expect at
every instant of that flight. He told Shepard that he
would experience so many G’s within 15 seconds; that
at such a time, the periscope would come down; that at
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Needs "Status”

a given time, the rotating rocket would fire and that,
at a specified time, the retrograde rocket would fire.. ..

“This ability to design a complex vehicle and to pre-
dict its performance before it leaves the ground is the
most exciting feature of space flight. It is the most
sophisticated talent ever possessed by the human race,
and it is the mark of the engineer.”

It seems to us that Dean Easton has captured a
spirit here which we should set about promoting to
the public in every possible way. We should be de-
scribing the vital roles that engineers play in design-
ing and developing systems and equipment that are
used by government, commerce and industry, and in
the home. This might appear difficult because of the
technical quality of engineering, but the medical pro-
fession has succeeded quite well in this connection
over the last twenty years.

Many of the larger manufacturers in this country
spend millions of dollars annually in an attempt to
build corporate images. For the most part, however,
they seem to have overlooked the value of promoting
their engineering personalities, as well as the mean-
ing and values that their engineers’ technical con-
tributions have for the general public.

The activities of the professional engineering so-
cieties are also woefully inadequate in this area. The
societies always seem to be introverted rather than
extroverted, and never controversial. Compare this,
for example, to the public image of the A.M.A.

Much of our technological product today is for the
military and government. Here, however, need-to-
know security smokescreens some of the truly great
engineering breakthroughs from the public. It seems
paradoxical that little if anything has been done from
this quarter to develop an engineering status symbol
since our future is so dependent on continually ad-
vancing technology. What a creative opportunity this
would be for Madison Avenue where much of the best
talent is now concentrated on selling aspirin tablets,
soap and detergents, cigarettes and beer!

Finally, in this vein, all of us will be interested in
the 1962 edition of “Today’s Electronic Engineer.” It
starts on page 218 in this issue. It is a most interest-
ing geographical and statistical portrayal of personal
engineer characteristics and qualities of the men who
make our multi-billion dollar industry of today click!
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FRONT COVER: This year The Institute of Radio Engineers celebrates its 50th anni-
versary. In keeping with this great occasion we have graphically illustrated the
growth of the electronic industries since the IRE started in 1912. Above the graph
significant technological developments over the ﬁcsf 50 years have been indicated.
These are principal events that have helped shape our industry into the billion
dollar business it is today. See p. 126 for additional details.
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Highlights

|of this issue

Severe Environmental Potentiometer Applications page 92

Missiles and aircraft have made great strides in the last 10 years—but
so have components! How else could the space vehicles have done it?
Here's some realistic information on precision potentiometer advance-
ments—and what you should know about stock and special units.

Designing Flip-Flop Counting Circuits page 95

Here is a method of designing flip-flop counting circuits without re-
sorting to logical equations or swifcﬁing algebra. A simple step-by-step
procedure is given for a complete counter using a bistable multivibrator
as a building block.

A New Suspension for Meter Movements page 98

The ideal dc measuring instrument would combine the advantages of
the friction-free suspension of d'Arsonval and the rugged mounting of
the Weston coil—extreme sensitivity and ruggedness. A new technique
—the bifilar suspension—shows promise of fulfilling this requirement.

Designing a CW FM Altimeter Transmitter page 102

Modern aircraft fly almost 100 times faster than the first biplanes. But
most still have the same height indicator as the balloonist—a baro-
metric altimeter. Does this meter answer all of today's needs? Or have
no practical alternates been devised? Here are the answers.

Digital Communications System Design page 108

Voice Transmission is cumbersome, slow and redundant, and also
wasteful of frequency spectrum. The digital techniques described here
permit the use of narrow bandwidths, simplified operation and selec-
tive calling.

I.R.E. and the Golden Age of Electronics page 126

In a few short decades, electronic engineering has matured to full
stature. No industry can—or wants to—escape its touch. Standard
bearer of the profession is the IRE; Showcase of its goods and services,
the IRE International Convention.

Highlights of the Technical Program page 129

These papers have been selected by the editors of El as meriting your
specic::{J aHention. We have selected representative papers from a
wide area—there are 54 technical sessions at which 240 papers will
be presented.

Profile of "Today's Electronic Engineer—1962" page 218

El has just completed a new survey of the nation's electronic engineers,
to find out the personal side of the engineer's life: The questions in-
cluded: What is your salary now? How much Life Insurance do you
carry? How much do you expect to be earning in five years? How
many children do you have?—And here is what we learned . . .

ELECTRONIC INDUSTRIES -+ March 1962
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RADARSCOPE

MICROCIRCUITRY

At Lear Inc., technician removes a tiny completed microcircuit from
a newly developed semi-automatic high vacuum deposition machine.

FIRST USE OF A COMPUTER to analyze hospital
records will be conducted in Ann Arbor, Mich., by
the Commission on Professianal and Hospital Ac-
tivity. The records of 2.5 million patients discharged
from hospitals in 1962 will be analyzed on a Honey-
well 400 computer. This is the first large scale use
of an electronic data processing system for analyz-
ing hospital records. Doctors and surgeons will be
able to compare their practices with physicians in
hospitals across the country.

A NEW STRESS ANALYSIS TECHNIQUE devel-
oped at Armour Research Foundation is called
“acousto-elasticity.” The technique employs ultra-
sonic energy in much the same way as polarized
light is used in photo-elasticity. Experimental work
with aluminum shapes indicates that acousto-elas-
ticity should permit direct application of analysis to
actual structural materials in the field.

AN INFORMATION SCIENCE DIRECTORATE has
been established by the Air Force Office of Scientific
Research. It marks the first time that a Federal
agency sponsoring basic research in information
sciences will have both the researeh function and an
operational function capable of testing the results of
research under the control of one individual.

4

SUPER POWER LASER with a peak power of more
than 3 million watts has been developed by scientists
at the U. S. Army Signal Research and Development
Lab., Ft. Monmouth, N. J. The 3-megawatt laser is
300 times as powerful as lasers in general lab use.
Signal Corps scientists achieved the increase in
power by using a rotating mirror that limits the
pulse peak power to less than 1 millionth of a sec-
ond. Thus one immensely powerful and short peak
is achieved, rather than longer series of gradually
declining power as in ordinary lasers.

THE CURRENT R&D in scientific documentation is
described in a new directory put out by the Na-
tional Science Foundation. This issue includes de-
scription of 271 projects in 156 organizations, an
increase of 76 projects and 34 organizations in the
past six months. Included are all pertinent activities
on which information could be obtained in the U. S.
and 18 other countries.

MEDICINE OFFERS a “wide range of opportunities
for engineers,” Dr. William B. Kouwenhoven, lec-
turer in surgery at Johns Hopkins University told
the AIEE’s Winter General Meeting. Dr. Kouwen-
hoven, who is one of the inventors of the portable
defibrillator, a device which prevents heart failure
due to operative shock, said that the engineer should
be willing to cooperate and to appreciate the medical
viewpoint and problems.” He added that “there are
many more variables in medicine than in engineer-
ing.”

TACTICAL AIR CENTER

Air Operations Center, developed by Litton for the Marine Corps
Tactical Data System, is being evaluated at the Corps’ Air Facility,
Santa Ana, Calif. Center is installed in a complex of 8 integrated heli-
copter-transportable huts.

ELECTRONIC INDUSTRIES + March 1962



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

GOVERNMENT STUDY indicates that industry
pays approximately $4,000 more to engineers and
scientists in the $15,000 to $19,000 pay grades. An
additional obstacle that the Government is finding
in their attempts to recruit is that engineers see
restricted opportunity to participate in decision mak-
ing, and the necessity for filtering through blocks of
subordinates to communicate with top officials. Gov-
ernment is making a strong effort to analyze its
weaknesses as an employer, and White House action
is expected in the near future to alleviate some of
these problems.

THE FINAL SOLUTION of the satellite communi-
cations problems seems to lie in an arrangement
where the satellite itself will be jointly owned by a
dozen or so of the nation’s largest corporations and
will be launched by the Government’s missile facili-
ties. The extended debate over the public vs. private
ownership of the satellites is thus settled without
creating a serious monopoly problem, and yet mak-
ing full use of the Government’s missile capability.

FCC CHAIRMAN Newton N. Minow is pressing his
case for all channel UHF-VHF television sets, capa-
ble of receiving all 82 TV channels; 70 UHF as well
as 12 VHF channels. He listed this as the FCC’s
No. 1 legislative goal during the new session of
Congress. Minow said that, “what this country needs
is more television, not less.”

THE EIA has notified the House Ways and Means
Committee that they are overwhelmingly approving
reaffirmation of the EIA position, strongly support-
ing the administration’s proposal for an 8% tax credit
as an investment incentive. EIA Tax Committee
Chairman, David Flower, Jr., said the proposal de-
serves the full support of American industry in view
of Treasury Dept. plans to modernize present rates
of which business is permitted to make tax deduc-
tions to allow for plant equipment depreciation.

SMALL BUSINESSES are expected to get an in-
creased share of the Government’s subcontracting
opportunities through new regulations issued by the
Dept. of the Defense and the General Services Ad-
ministration. The new subcontracting program, su-
pervised by the Small Business Administration, and
under the agency’s Deputy Administrator for Pro-
curement and Technical Assistance, Irving Maness,
will enable small businesses to actively participate
in a number of formally “forbidden” procurements.
SBA may now obtain from any government procure-
ment agency the information and records concern-
ing subcontracting by the Procuring Agency’s
prime contractors. And, in addition, government
prime contractors must consult with SBA through
the appropriate purchasing agency when requested
to do so to provide subcontract opportunities for
small business suppliers.

NEW HELICOPTER CONTROL device which allows
a helicopter pilot to take his hands off the controls
in flight has been delivered to Army field units. The
new system, developed by Sperry Pheonix Co., under
an Army Signal Corps contract, provides full auto-
matic landing approaches and enroute navigation
when coupled electronically to existing instrument
landing and navigation systems.

NEW MEASURES to meet “the alarming shortage
of semi-professional technicians, which will become
increasingly acute in engineering and space tech-
nology,” has been recommended by a bipartisan
House advisory group. The group warned that en-
rollments in American colleges and universities is
expected to double in this decade and recommended
a 5-year program of loans and matching grants at
the rate of 300 million a year for the construction of
classroom, laboratories and libraries for institutions
of higher education. The report also noted that
“professional engineers and scientists will be in
short supply in the forseeable future” and that the
nation needs large numbers of engineering techni-
cians with approximately two years of college level
training “to assist our engineers and scientists and
multiply their effectiveness.” The group noted that
“experts maintain that we should be training at
least one engineering technician for each graduating
engineer, but at present we are producing about one
technician for every four engineers.”

TACTICAL 3-D RADAR

New mobile system, developed for the Marine Corps by Sperry, pro-
vides target information in three dimensions of range, azimuth and
elevation. The Corps will use the AN/TPS-34 radars to detect super-
sonic planes at close range.




New from Sprague!

SEE THEM AT IRE SHOW BOOTH 2416

030 MONOLYTHIC® Ceramic Capacitors
offer unparalleled size and circvit stability

bination of stability, weight, and size advantages

Here is a new kind of capacitor . . . with a com-
never before achieved in a “compact” capacitor!

MonoLYTHIC Ceramic Capacitors exhibit ex-

tremely low capacitance change with temperature
(about one-fourth that of comparable capacitors using
other dielectrics). Their special construction also per-
mits a new order of compactness— MONOLYTHICS pack
more capacitance per unit volume, resulting in sub-
stantial reductions in size and weight.

n Layer-built by a unique automated process,

In addition to single-section capacitors, MoNo-

LYTHICS can also be obtained as multiple-section

units, allowing circuit designers to replace several
conventional capacitors with a single compact device,
The availability of these tiny yet highly stable units with
either axial or radial leads offers further flexibility to
the circuit design engineer,

Cumulative test data prove the low failure rate of

these epoxy or phenolic coated capacitors in serv-

ice—established by thousands of life, moisture re-
sistance, shock, and vibration tests.

For application engineering assistance without obligation, write to
" Commercial Engineering Section. For complete technical data,
write for Engineering Bulletins to Technical Literature Section.
Sprague Electric Company, 233 Marshall Street, North Adams, Mass.

SPRAGUE COMPONENTS

CAPACITORS

RESISTORS

MAGNETIC COMPONENTS
TRANSISTORS

INTERFERENCE FILTERS
PULSE TRANSFORMERS
PIEZOELECTRIC CERAMICS
PULSE-FORMING NETWORKS

é Circle 2 on Inquiry Card

HIGH TEMPERATURE MAGNET WIRE
CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and ‘@' are registered trademarks of the Sprague Electric Co.
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As We Go To Press...

SPACE MIRROR

Inflatable space structure is the prototype
of a new rigidized solar collector able to
serve as a satellite or space vehicle piggy-
back power generating device. Developed by
Viron, a division of Geophysics Corp. of
America, Bedford, Mass., is designed to be
inflated outside of a satellite or space vehicle.
Other inflatable structures in the background
are plastic balloons built for use as ground,
air, and rocket-launched target spheres.

Automatic Programming
Method Offered Industry

For the first time since its incep-
tion, an Aerospace Industries
Assoc. developed method of auto-
matic programming for numeri-
cally controlled machine tools will
be offered to all U. S. industries.
The announcement was made by
the Armour Research Foundation
of Illinois Institute of Technology
at a recent press conference.

Designated as APT (Automati-
cally Programmed Tools), the pro-
gram, until now, has been restricted
to only those industries in the avia-
tion and aerospace manufacturing
fields.

APT is a computer routine which
translates English language direc-
tions for numerically controlled
machine tools into a sequence of
instructions on perforated tapes,
which can be accepted directly by
the tool. Thus, completely automat-
ic production of critical metal parts
is possible with the system.

NAB's TV Chairman Urges More Self-Requlation

E. K. Hartenbower, Chairman of
the Television Code Review Board
of the National Association of
Broadcasters, speaking before a
regional meeting of the American
Women in Radio and Television,
said that broadcasters must re-
double their efforts at self-regula-
tion to prevent more extensive fed-
eral controls.

Mr. Hartenbower, who is execu-
tive vice president and general
manager of station KCMO-TYV,
Kansas City, said that although a
majority of broadcasters are guided
by “decent ethiecs and good taste”

the entire industry must demon-
strate that it will “faithfully ful-
fill our responsibilities” of public
service.

He said his experience as TV
Code Review Board Chairman has
convinced him that a majority of
broadcasters are conscientious and
reject “commercial expedience.”

“They make decisions,” he said,
“on the side of decent ethics and
good taste in spite of the dollar
bills that may be waved before
their eyes.” Yet, he continued,
more federal controls are inevitable
unless there is a greater effort at
self-regulation.

NASA Plans Two-Man
Rendezvous Spacecraft

NASA is extending its Project
Mercury effort to produce a two-
man spacecraft capable of docking
with another vehicle in Earth or-
bit. Rendezvous in orbit is one way
of carrying out later Project Apol-
lo manned lunar landing missions.
Another possibility is the direct-
flight approach using a multi-mil-
lion-pound thrust Nova booster.
Both methods will be explored in
order to meet a national goal of a
manned lunar landing by 1970.

ELECTRONIC INDUSTRIES -
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"ADVENT" ANTENNA

Nine - ton ADVENT
“dish"-type antenna
rests on ground prior
to being hoisted atop
its three story pede-
stal at Fort Dix, N. }.
Sylvania Elec-
tric Products, Inc., is
responsible for the
development and in-
stallation of the op-
erations facilities for
ADVENT ground sta-
tions of both Fort
Dix and Camp Rob-
erts, Calif., with the
exception of commu-
nications and telem-
etry electronics.

America’'s Biggest Radio
Telescope "Dish" Erected

America’s biggest radio telescope
“dish” has been erected on the
Stanford University campus. A
$350,000 research instrument de-
signed and built by Stanford Re-
search Institute scientists under
support of the Air Force Office of
Aerospace Research and the De-
fense Atomic Support Agency, the
dish is the first of three such radio
telescopes in the U, S.

Riggers used two large cranes
for the delicate job of easing the
70-ton, 150-foot steel and aluminum
parabolic antenna into place on its
mount after removing pie-shaped
sections to get a better grip on it.
These sections and the big center
tripod will be replaced later. Scien-
tists hope to use the dish for radar
and radio explorations of the solar
system before the end of the year.

Mounted, the near-half-acre alu-
minum mesh surface of the dish
will stand 160 feet at its highest
and can point to any sector of the
heavens. Because of the joint SRI-
Stanford project’s importance to
radio and radar astronomy, Stan-
ford trustees passed a special reso-
lution exempting it from their
long-standing ban on visible struc-
tures among the University’s foot-
hills.

New TV Center Opened

Theatre Network Television,
Inc. (TNT) recently announced
the public opening of its Technical
Center for research and develop-
ment of closed-circuit TV. Center
is located in Woodside, L. 1., N. Y.

More on Page 9




FLORIDA'S ASSURANCE POLICY

*“You have my personal assurance of a sunny busi-
ness climate here in Florida. You have positive
assurance of every aid and assistance possible
from our Florida Development Commission and
from the overwhelming majority of our business-
men, industrialists, and financiers. We have every-
thing to make your large or small enterprise
healthy and successful. Write, wire or phone
us today. The only thing better than a FLORIDA
vacation is having your plant here.”

&>

Governor, State of Florida

s

Ask about free film

“Profile of Progress.”

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

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

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

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

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

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

resources, raxes, etc,

Investigate

Florida

...A 10 BILLION DOLLAR

MARKET

r..———————————————————————-~—1

o [ ]
Mr. Wendell Jarrard, Chairman
Florida Development Commission T — (]
Box 4121D S
Tallahassee, Florida g LT SR e i I i
Please send me the facts about Flor- AUDless I 1| SRR Rl ]
« ida’s labor, climate, schools, natural o Zone......State................... I

| e e T PU————

FLOEA FOR_CONVENTIONS — Werite for free information on Florida's wonderful facilities for your group meeting,

Circle 8 on Inquiry Card

ELECTRONIC INDUSTRIES - March 1962



As We Go To Press (cont.)

New Army System Tracks
Missiles and Satellites

The Army has developed a
rugged new space tracker. The
electro-optical system, named the
Precision Instrument Mount, was
developed by the U. S. Army Sig-
nal R&D Lab., Ft. Monmouth,
N. J,. and the American Machine
and Foundry Co., Stamford, Conn.

Tracker, known as PIM, has the
basic features of phototheodolites,
using a sighting telescope and
camera to record the course of ob-
jects in space. PIM, however,
provides new capabilities in both
optical and electronic tracking, in-
cluding TV.

Even under adverse conditions,
PIM records the position of ob-
jects to an angular accuracy of
180th of a degree and marks the
time within .001 sec. It tracks
missiles and satellites moving sev-
eral miles a sec., and keeps equally
close track of manned and drone
aircraft, meteorological or special-
purpose balloons, and any other
moving target.

Objects unseen by the operator
are tracked when heat-sensing in-
frared or radar sensors are used.
PIM tracks automatically, semi-
automatically or manually.

Control Study
Awarded to PRC

Problems involved with ground
control and servicing of as many
as 20 satellites all orbiting simul-
taneously on different paths around
the earth will be probed by Plan-
ning Research Corp., Los Angeles,
Calif. Work will be done under
contract to the Lockheed Missiles
& Space Co., Sunnyvale. PRC will
seek to determine the optimum
utilization of ground stations in a
multi-satellite situation.

It will investigate methods to
avoid conflicts between satellites
requesting simultaneous servicing
from the same ground stations. It
will also investigate methods to
minimize the total waiting time
for service when the satellite
“sees” that the next station it will
pass over is incapable of perform-
ing the desired service.

Satellite control and servicing
method developed by PRC will be
capable of being programmed on a
digital computer which will be used
to evaluate satellite system capa-
bilities and satellite equipment re-
quirements to resolve optimum
schedules.

(Continued on page 15)
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Electronic|
ISHORTS

) Successful attainment of 20 joules output of coherent optical radiation
from a ruby LASER system, operating at room temperature, has been
announced by Dr. T. H. Maiman, Director of the Applied Physics Lab,
Quantatron, Inc. Emission consisted of a very uniform subpulse struc-
ture having approximately 200 kc repetition rate. This energy magnitude
was reached by optimization of ruby quality and fabrication, along with
developing improved pumping techniques. Further increases in output, to
50 joules and more, are expected with cooling to liquid nitrogen tempera-
tures.

p USAF Ballistic Systems Div., has awarded General Precision, Inc., a $2
million award for production and testing of a Stellar Inertial Guidance and
Control System for a long range missile. Using the stars as reference
points, the missile-borne guidance system employs a celestial sensor in-
tegrated with a miniature inertial guidance system to deliver the missile
to its target.

) Electro-Optical Systems, Inc., under contract to NASA, will conduct a
feasibility study for a “substantially improved” radiation resistant solar
cell with efficiency of at least 119. Major feature of the improved cell
will be its graded base structure. This new base structure is expected to
reduce the minority carrier lifetime requirement to approximately 1us. or
less and provide a drift field in the base region approximately 100 microns
deep.

b Page Communications Engineers, Inc.,, Washington, D. C., has been
awarded a $7,373,000 contract for the construction of the Voice of Amer-
ica’s new mid-African relay station to be located near Monrovia, Liberia.
The new station, which is scheduled to go on the air next year, will pick
up Voice of America broadcasts beamed from the U. 8., and rebroadcast
them to Africa, parts of Central Europe, and the Middle East on six
250 kw. and two 50 kw. transmitters. Total cost of the new facility is
estimated at over $13 million.

b A contract by Reeves Instrument Corp. for closed-circuit TV systems
to be used with mobile Radar Bomb Scoring Systems has been awarded
General Precision, Inc. Systems are used to score SAC crews on simulated
bombing runs. The TV cameras will be mounted on the radar antennas,
allowing operators to see where the radar is pointing with respect to the
aircraft, and detect errors in their radar tracking.

P Aluminum “space panels” on which thousands of tiny photoelectric
solar cells will be mounted to furnish power for the Mariner R Venus
probe are being constructed at Ryan Aeronautical Company’s Aerospace
plant in San Diego. Nine panels, 29 in. wide and 60 in. long will be built
under contract to the Calif. Inst. of Technology Jet Propulsion Lab. Of
these, five will be test units and four will be flight hardware in the two
Venus probes scheduled for flight this summer.

P A closed loop refrigeration system for MASER cooling has been de-
veloped by The Garrett Corp.’s AiResearch Mfg. Div., Los Angeles. De-
veloped under a contract issued by the Air Force’s Aeronautical Systems
Div., the refrigerator uses a simple two-loop cryogenic refrigeration sys-
tem and has a cooling capacity of 1w. total at 4.2K. Designed for ground
operations, it uses helium and neon as refrigerants.

D A controlled environment facility to be installed at the General Electric
Company’s Space Technology Center, Valley Forge, Pa., is being built by
Shielding, Inc. of Riverton, N. J. The facility, an 8,500 square foot super-
clean area, largest single installation of its kind, is now under construec-
tion at the 131 acre G.E. site.

» Ryan Aeronautical Co. will design and build a new jet vertical take-off
and landing research aircraft for the U. S. Army to demonstrate the
lift-fan propulsion system. The aircraft will be powered by G.E.’s VTOL
lift fan system. It will be capable of taking off vertically, then entering
conventional flight at speeds of more than 500 mph. Ryan was selected as
winner of a design competition for this aircraft, sponsored by the Army’s
Transportation Research Command.




STEVENS [’éff/ﬁéa' THERMOSTATS

THE FENCE THAT KEEPS PRIVATE PROPERTY pRIVATE

TYPE A. Hermetically Sealed, Semi-
Enclosed. Equal or exceed Specs
MIL-E-5272C, MIL-T-5574A, MIL-
STD-202A. Bulletin 3000-1,

TYPE MX. Hermetically Sealed,
Semi-Enciosed. Standard differen-
tials 2° to 6°F; 1° to 4°F special.
Bulletin 6100. Also TYPE AX. Her-
metically Sealed, Semi-Enclosed.
Similar to above but to close on
temperature rise. Bufletin 3200,

Circle 4 on |nquiry Card

S TARK. Bone-chilling cold. Silent. Except for gales that shriek
across the barren tundra. Here are located ballistic missile early
warning radars that hold up electronic fingers to guard our Back Door.

Their operation is a rugged, brutal test of men. And of
equipment that must maintain unfailing, around-the-clock
vigil. Nothing is left to chance.

Components specifications must be clear, precise, exact. Like
Stevens Certified Thermostats for sensing, control and
communications circuits. For Stevens Certified Thermostats are the
product of creative engineering . . . are backed by the most stringent
environmental-test and quality-control programs in the industry.

Where reliability is mandatory — Stevens Certified Thermostats
are a must. A card, call or wire slams the door on your
temperature control problems.

A-6142A

STEVENSmanufactun‘ng company, inc.
P. O. Box 1007 - Mansfield, Ohio

THERMOSTATS




Coming

Events inthe electronic industry

Mar. 10-13: Int’l. Watchmakers and

Mechanical Instrumentation Con-
gress; Hotel Commodore, New
York, N.Y.

Mar. 13-14: 2nd Symp. of Parkaging
of Chemical Products, MCA(CPC);
Chase-Park Plaza Hotels, St. Louis,
Mo.

Mar. 14-16: EIA Mtgs.; Statler Hilton
Hotel, Washington, D. C.

Mar. 14-16: 12th Annual Conf. on In-
strumentation for the Iron & Steel
Industry, ISA; Hotel Roosevelt,
Pittsburgh, Pa.

Mar. 19-26: 9th Annual Spring Conv.,
AES; Ambassador Hotel, Los An-
geles, Calif.

Mar. 20: Annual AEP&EM Mtg.; Chi-
cago, Il

Mar. 20-25: 1962 Los Angeles High
Fidelity Music Show, IHFM; Am-
bassador Hotel, Los Angeles, Calif.

Mar. 20-29: 14th Mtg. of the Amer-
ical Chemical Soc., Washington,
D.C.

Mar. 22-24: Radio Tech. Comm. for
Marine Services (RTCM) Assembly
Mtg.; Claridge Hotel, Atlantic City,
N. J.

Mar. 25-29: March APS Mtg.; Balti-
more, Md.

Mar. 26 - 29: IRE Int’l. Conv., IRE;
Coliseum & Waldorf-Astoria Hotel,
New York, N. Y.

Mar. 27: 11th Annual SSB Hamfest &
Dinner, SSBARA; Statler - Hilton
Hotel, New York, N. Y.

Mar. 27-29: American Power Conf.,
ASME; Sherman Hotel, Chicago,
1.

Mar. 28 -29: Carbide and Ceramic
Tooling, ASTME; Conrad Hilton
Hotel, Chicago, Ill.

Mar. 28-31: 11th Biennial Electrical
Industry Show, Electrical Mainte-
nance Engrs. Assoc. of Calif,;
Shrine Exposition Hall, Los An-
geles, Calif.

Mar. 29: 7th Annual Materials Han-
dling & Packaging Conf.; Stanford
Univ., Palo Alto, Calif,

APRIL

Apr. 1-4: NAB Annual Conv.; Conrad
Hilton Hotel, Chicago, Ill.

Apr. 1-4: Annual Congress of Amer-
ican Radium Soc., New York, N. Y.

Apr. 3-5: Cement Industry Conf.,
AIEE; St. Louis, Mo.

Apr. 4-6: So. Central Distr, Mtg.,
AIEE; Hotel Peabody, Memphis,
Tenn.

Apr. 5-6: Management Eng’g. Conf.,
ASME, SAM; Statler Hilton Ho-
tel, New York, N. Y.

Apr. 7-8: ARRL New England Div.

ELECTRONIC INDUSTRIES -

Conv.; Swampscott Hotel, Swamp-
scott, Mass.

Apr. 9-10: Rubber & Plastic Indus-
tries Conf., AIEE; Sheraton Hotel,
Akron, Ohio.

Apr. 9-10: 4th Nat’l. Chemical &
Petroleum Instrumentation Symp.,
ISA; Wilmington, Del.

Apr. 9-13: The Business Equip.
Expos., BEMA; McCormick Place,
Chicago, Ill.

Apr. 10-12: 43rd Annual AWS Mtg.
& Welding Show, AWS; Cleveland
Auditorium, Cleveland, Ohio.

Apr. 10-13: 1962 Annual Tech. Mtg.
& Equipment Expos., Institute of
Environmental Sciences; Sheraton
Towers Hotel, Chicago, I1l.

March 1962

Highlights '63

IRE Int’l. Conv., Mar. 24-28,
1963 (tent.); Coliseum & Wal-
dorf-Astoria Hotel, New York,
N. Y.

Western Electronics Show &

Conf. (WESCON), Aug. 21-24,
1963; Memorial Sports Arena
& Statler-Hilton Hotel, Los
Angeles, Calif.

Nat’l. Electronics Conf. (NEC),
Oct. 8-10, 1963; Exposition
Hall, Chicago, Ill.

Northeast Research & Eng’g. i
Mtg. (NEREM), Nov. 12-14,
1963; Boston, Mass.

|

Apr. 11-12: High Energy Rate Form-
ing, ASTME: Brown Palace Hotel,
Denver, Colo.

Apr. 11-12: S. W. IRE Conf. (SWIRE-
CO) & Electronics Show, IRE; Rice
Hotel, Houston, Tex.

Apr. 11-13: Annual Tech. Mtg. &
Equip. Expos. of the Inst. of En-
vironmental Sciences; Sheraton
Towers Hotel, Chicago, Ill.

Apr. 11-13: Spring Textile Eng’g.
Conf., ASME; N. C. State College,
Raleigh, N. C.

Apr. 12: Color & Coloring of Plastics,
Rochester Sec. SPE; Univ. of Roch-
ester, Rochester, N. Y.

Apr. 13-14: ARRL Mich. State Conv.;
Pantlind Hotel, Grand Rapids, Mich.

Apr. 15-19: Oil & Gas Power Conf. &
Exhib., ASME; Shoreham Hotel,
Washington, D. C.

Apr. 16-18: Aerospace Systems Reli-
ability, IAS; Salt Lake City, Utah.

Apr. 17: Polypropylene’s Expanding
Position, Phila. Sec. SPE; Sheraton
Hotel, Phila., Pa.

Apr. 17-19: Rural Electrification
Conf., AIEE; Ft. Shelby Hotel, De-
troit, Mich.

Apr. 17-19: ASM Reg. Conf. & Exhib.;
Shamrock Hotel, Houston, Tex.

Apr. 17-20: Conf. on Sector-Focused
Cyclotrons, U. of C.; Los Angeles,
Calif.

Apr. 18-20: Great Lakes District Mtg.,
AIEE; Hotel Van Ormon, Ft.
Wayne, Ind.

Apr. 21-Oct. 21: 1962 World’s Fair,
Seattle, Wash,

Apr. 23-25: 1962 Powder Metallurgy
Show & 18th Annual Powder Metal-
lurgy Tech. Conf., MPIF; Sheraton
Hotel, Phila., Pa.

Apr. 23-26: Spring APS Mtg.; Wash-
ington, D. C.

Apr. 24: Joint Mtg. AEP&EM with
Distributors & Representatives;
Chicago, I11.

Apr. 24-26: 10th Nat’l. Conf. on Elec-
tromagnetic Relays, NARM, Okla.
State Univ.; Student Union Bldg.,
Oklahoma State Univ., Stillwater,
Okla.

FOREIGN

Mar. 20-23: Spring Mtg. of the Insti-
tute of Metals, including Discussion
on Uranium & Graphite, IM; Lon-
don, England.

Mar. 26-27: Symp. on High Energy
Nuclear Physics; Imperial College,
London, England.

Mar. 27-30: Symp. on Aetiology of the
Late Somatic Effects of Ionizing
Radiations, IAEA; London, UK.

Apr. 4-6: Symp. on the Physics of
Graphite-Moderated Reactors, IP,
PS, BNEC; Bournemouth, England.

Apr. 9-13: 4th Inter-American Symp.
on the Peaceful Application of
Nuclear Energy; Mexico City, Mex.

Apr. 10-11: Railroad Conf., AIEE,
ASME, EIC; King Edward Hotel,
Toronto, Ont., Canada.

Apr. 16-20: Symp. on Reactor Safety
and Hazards Evaluation Techniques,
IAEA; Vienna, Austria.

Apr. 28-May 5: 2nd Int’l. Exhib. of TV
Equip.; Montreux, Switzerland.

Apr. 24-26: Production Eng’g. Conf,,
ASME; Van Curler Hotel, Schenec-
tady, N. Y.

Apr. 25-26: Symp. on the Mathemati-
cal Theory of Automata, IRE, AIEE,
U. S. Defense Research Agencies;
United Engineering Center, New
York, N. Y.

Apr. 25-29: Space Age Industries &
Eng’g. Expos./Conf.; Cow Palace,
San Francisco, Calif.

Apr. 26-27: Conf. of the ASME Nu-
cleonics Heat Transfer Committee;
Argonne, Ill.

(Continued on page 12)
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SKIN TEST

FOR A DYNA-SOAR

A Dyna-Soar’s skin is dimpled with dozens of tiny rivets, only a tiny fraction
of the size shown above. Each rivet is actually a sensitive thermocouple for
making experimental temperature measurements during flight, to help
develop a better understanding of the effect on aerodynamic heating of
descent rate, attack angle, and similar variables. The measurements will be
extremely valuable in establishing criteria for advanced vehicle designs and
modifications.

The rivet/thermocouple sensor responds rapidly, functions with high
accuracy even at 3000°F. Its design came about partly as a result of ATL'S
considerable experience in making miniature rapid-response thermocouples
with precision junction location, and is but one of a complete line of
temperature sensing devices for industrial and aersspace applications.

Write for general catalog for additional details on ATL's capabilities in
temperature measuring components, or for assistance on your special
application requirements.

ADVANCED TECHNOLOGY LABORATORIES

369 Whisman Rood * Mountain View 20 + Colifornio

 omision of AMERICAN-Standard

Coming Events

(Continued from page 11)

Apr. 26-27: 3rd Nat’l. Pulp & Paper
Instrumentation Symp., ISA; Jack-
sonville, Fla.

Apr. 29-May 4: 19th Conv. of the
SMPTE; Ambassador Hotel, Los
Angeles, Calif.

Apr. 30-May 2: AIEE Mid-America
District Mtg.; 1{otel Chase, St. Lou-
is, Mo.

Apr. 30-May 2: 8th Nat’l. Symp. on
Instrumentation Methods of Anal-
ysis, ISA; Daniel Boone Hotel,
Charleston, W. Va.

Apr. 30-May 2: Manned Space Flight,
1AS; St. Louis, Mo.

Apr. 30-May 3: Design Eng’g. Conf.
& Show, ASME; McCormick Place,
Chicago, Ill.

"CALL FOR PAPERS"

1962 Western Electronic Show & Conv.
(WESCON), Aug. 21-24, 1962; Me-
morial Sports Arena and Statler-
Hilton Hotel, Los Angeles, Calif.
The following materials should be
submitted by April 15, 1962: 100 to
200 word abstract, including title
of paper, name and address of au-
thor; 500 to 1,000 word summary;
and an indication of tech. field in
which paper falls (use IRE PG
classification). Forward to: WES-
CON Business Office, ¢/0 Technical
Program Chairman, 1435 S. La
Cienega Blvd,, Los Angeles 35,
Calif.

Joint Int’l. Conf. on Creep and Frac-
ture, Aug. 25-28, 1963, Hotel Bilt-
more, New York, N. Y. Papers to
cover Fundamentals of Creep and
Fracture, Design Techniques for
Creep and Fracture, and Service Ex-
perience in Creep and Fracture.
Forward abstracts of not more than
250 words by June 1, 1962, to Mr.
N. L. Mochel, Conference Secretary,
Westinghouse Electric Corp., Steam
Div., Lester Branch P. O., Phila. 13
Pa.

ENGINEERING EDUCATION

Short courses ot leading institutions.

Electronic Packaging

Engineering Extension and Physi-
cal Sciences Extension, Univ. of
Calif,, is offering a 2 week (80 hour)
short course “Electronic Packaging
For Design Engineers.” Dates: Mar.
26 through April 6, 1962. The course
will present the state of the art and
will answer the necessary fundamen-
tals and new developments. It is
orientated toward, and will empha-
size, Military Specifications. Pre-
requisite: practicing engineer with
some design experience. For further
information contact: Dept. K, Uni-
versity Extension, Univ. of Califor-
nia, Los Angeles 24, Calif.
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A PRIVATE INSTRUCTOR IN

hasic electronics

FOR EVERY TRAINEE

You can provide individual instruction in basic electronics
for each trainee on your roster—instruction geared to his own
background and pace of learning—without tying up the valu-
able time of your engineering personnel. Backing up on-the-
job experience, this individualized training can be given on
a flexible schedule, with sessions at any time, in any location.
to accommodate one trainee or several classes at once.
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YOUR PRIVATE INSTRUCTOR is the AutoTutor¥a fully-
developed, thoroughly tested method of automated instruc-
tion, programmed to ensure that no trainee can complete the
sequence of instruction without achieving a sound grasp of

the material.

EACH TRAINEE PARTICIPATES ACTIVELY in the
learning process with AutoTutor, insuring thorough compre-
hension and increased retention. The intrinsically-programmed
system presents information in small increments, and imme-
diately questions the trainee on the material presented. Errors
are caught and corrected immediately, with the reinforcement
of additional basic review where required. Each correct an-
swer earns the trainee a commendation, and permits him to
pass along to the next increment of instruction. AutoTutor
prevents passive “page-turning” and guards against random
guessing and cheating, while each trainee progresses at his

* Trademark

FOR ADDITIONAL INFORMATION on the AutoTutor system of pro-
grammed learning, the AutoTutor program in Basic Electronics, other
AutoTutor programs and special purchase and rental plans, write:

IR JID EDUCATIONAL SCIENCE DIVISION

o8 U.S. Industries, Inc.

280 PARK AVENUE, DEPT. E-1, NEW YORK 17, NEW YORK

ELECTRONIC INDUSTRIES + March 1962

own maximum learning speed to arrive at the same end point:
articulate and functional mastery of basic electronics.

THE AUTOTUTOR PROGRAM

IN BASIC ELECTRONICS = electron theory s electron
movement and measurement ® power ® circuits ® Kirchhoff’s
laws ® magnetism and electromagnetism ® capacitors ® induc-
tors ® transformers ® vacuum and special-purpose tubes =
transistors ... and all other components of a full-year course.
It has been used with highly satisfactory results —achieving
a substantial decrease in learning time — by the armed forces,
industry and educational institutions.

Please send me detailed information on the AutoTutor system of
programmed learning, with specific reference to:

—Basic Electronics

. —Special-purpose programming
— Computer Mathematics

—Purchase plans and costs

i

l |
: I
| |
| ——Executive Practices —Rental plans :
I NAME |
| FIRM I
| ADDRESss |
I CITY. ZONE STATE |
E1 |
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New from Sprague!

SEE THEM AT IRE SHOW BOOTH 2416

1 T70-9
CASE

The Most Widely-Used Logic Transistor,
| Type 2N1499A, Now Has a Smaller Brother...

1Yvee 2N979 f}T}Kﬂ

LOW-COST LOGIC TRANSISTOR

Here is a new Sprague Transistor that is smaller in
size, yet identical in performance with the well-
known 2N1499A Logic Transistor.

Designed for use in saturated switching circuits,
this low-cost, hermetically-sealed MADT® Tran-
sistor is capable of switching at frequencies in
excess of 10 megacycles.

In addition to computer applications, this rugged
transistor is ideally suited for data processing and
instrumentation equipment.

There are two major reasons why The Sprague
2N979, as with the 2N1499A, is earning a high
level of acceptance:

1. DEPENDABLE PERFORMANCE — Specifi-
cally designed with parameters intended for logic

For application engineering assistance with-
out obligation, write Transistor Division,
Product Marketing Section, Sprague Elec-
tric Co., Concord, New Hampshire.

® T.M. Phileo Corp.

SPRAGUE COMPONENTS

circuits, these transistors consistently show low
storage time, low saturation voltage, high beta,
high switching speed. Their cases are cold welded
to insure reliability.

2. ATTRACTIVE PRICE— Available in produc-
tion quantities, these transistors are first-run
devices, not ““fall-outs”. They are produced on
FAST (Fast Automatic Semiconductor Transfer)
lines with direct in-line process feedback, especially
programmed to insure high production yields.

Here are some key parameters:

JCBO “vvr ettt e i l pa typ.
BVCBO .......................... 20V min.
BVegs - v 20V min.
B e e 100 mc min

For complete technical data, write Technical
Literature Section, Sprague Electric Company,
233 Marshall Street, North Adams, Mass.

TRANSISTORS INTERFERENCE FILTERS

CAPACITORS PULSE TRANSFORMERS
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS
RESISTORS PULSE-FORMING NETWORKS

14 Circle 7 on Inquiry Card

HIGH TEMPERATURE MAGNET WIRE
CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS

T GERE -

THE MARK OF RELIABILITY

*Sprague’ and ‘@’ are registered trademarks of the Sprague Electric Co.
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Weathermen See Both Ends
Of Runway Electronically

Equipment package, known as a
duplicate precision - approach
weather-observation facility, puts
weather instruments in approach
and landing areas. It is used for
USAF aireraft landing by radar
or automatic instrument-landing
systems. Eighty-seven installa-
tions are planned for USAF bases
and some civilian airports which
are used for military flying.

Included in the package are
wind-measuring equipment (GMQ-
11), visibility-measuring equip-
ment (transmissometer) (GMQ-
10) and cloud - base height-
measuring equipment (rotating-
beam ceilometer) (GMQ-13).

Dual equipment is located at
each end of the all-weather run-
way. Each set gives instantaneous
information on touchdown wind
direction and velocity, landing
visibility and approach ceiling
(cloud height).

Signal Corps Unveils
Communications System

New communications system,
Switched Circuit Automatic Net-
work, or SCAN, has been de-
veloped by a team of communica-
tions engineers and technicians
from the Army Signal Corps and
Bell Telephone System. It will op-
erate as an element of the Defense
Communications System.

The system combines several
manually operated communica-
tions networks into one automatic
system. This single arrangement
of facilities is also ecapable of
initially handling three types of
services—voice, data and fac-
simile, with teletype to be added
in the near future.

As We Go To Press . ..

CORONA "HUNTER"

ARy - CE e ;

Aiming an ultrasonic “gun” at a high-voltage
transmission line, W. E. Pakala of the West-
inghouse research labs tests the line for
electrical leakage, or corona. If present,
corona produces high-frequency sound waves
which are received by the “gun” and made
audible through electronic circuitry. A tele-
scopic rifle sight built into the instrument
pinpoints the corona sources.

Philco's Allen Heads
ElIA's Photo Section

A. E. Allen, Product Planning
Manager for the Consumer Prod-
ucts Div. of Phileo Corp., has been
appointed Chairman of the Phono-
graph Section of the Electronic
Industries Assoc’s Consumer
Produects Div. by Division Chair-
man, E. R. Taylor. Mr. Allen was
nominated for the position by the
Phonograph Section after it ac-
cepted the resignation of 1. M.
Sandwick, of Pilot Radio Corp.,
who became Staff Director of the
EIA Consumer Products Div.

Environmental Testing Facility Opened at AMF

American Machine & Foundry
Co. has opened a new Environmen-
tal Laboratory to test components
for aerospace ground equipment
and for missile and aircraft opera-
tions. The facility will be available
to other defense contractors, as
well.

The new facility is located at
Stamford, Conn., and is a part of
the Greenwich Engineering Divi-
sion of AMF’s Government Prod-
ucts Group.

The laboratory provides a com-
plete testing, analyzing and evalua-
tion service that fulfills military
test requirements. Its facilities are
now being used to test components

ELECTRONIC INDUSTRIES -
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for Minuteman missile storage,
erection and launching mecha-
nisms.

The test facility can simulate ex-
tremes of sand and dust, salt spray,
sun and rain, heat and cold, and
humidity and aridity. Induced en-
vironments such as shock, accelera-
tion, vibration and RFI are pro-
duced by special instruments and
machines. Other special devices
will allow combinations of natural
and induced environmental testing
to take place at the same time,

Some of the classes of compo-
nents which may be tested in the
laboratory are: electronic, hydrau-
lic, pneumatic and mechanical.

Scientists Look
At Van Allen Belt

Scientists recently took a de-
tailed look at the lower Van Allen
radiation belt from instruments
carried abroad an Atlas missile.

Shot should add to knowledge
about forces operating in space
near the earth, and the kinds of
radiation that will be found there.
It will help determine what sort
of shielding against this radiation
scientists must provide for astro-
nauts.

Scientific sounding shot was
made under auspices of the Air
Force Cambridge Research Labs,
Bedford, Mass. Effort is part of
the independent research program
of Lockheed Missiles & Space Co.
scientific labs in Palo Alto, Calif.
Instruments were built with Lock-
heed funds. Atlas carried radia-
tion counters several hundred
miles high, into the lower portions
of the belt.

“GRAB-BAG"

-

Set up off the coast of California, huge
‘“grab-bag” catches a 15-ton test vehicle
as it breaks the surface after being launched
from a tube on the ocean’s floor. Special
draw strings snap the bag shut as the Polaris
enters. This enables Lockheed Missiles &
Space Co. engineers to study missile’s under-
water performance, and prevents damage to
the ‘“sea-bird,” permitting repeated use of
the test vehicle.
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New NITIN

rf LOGARITHMIC AMPLIFIER

Model LA-5100
N

500kc to 100mc
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MWL HILTRONCS CRREMATION
WIADE LR FEANSTLYANA

aaaaa

Below is band-pass filter response
curve without benefit of log am-
plifier. At right, same curve after
amplification by LA-5100.

DECIBELS

4

This extremely accurate log amplifier enables Gives true log presentation over frequency range

t ; t f att Mol In-net 500kc-100me, with flatness better than =14 db.

eéxact measurements of atienuation in net- Four calibrated ranges: Logarithmic 0-40, 0-60, 0-80

works, filters, amplifiers, and other devices <(1b (.fegldablg t)o 90 db} and one linear range 0-20 db
A A o - variabie gain).

exhibiting dynamic operating ranges down to Continuously variable log-expand control permits un-

90 db. Total rf response of device under test compressed presentation of first 5 db of each range.

: 3 % 4 . A Direct-reading meter for pcint-by-point
can be displayed in a precise logarithmic ratio measurements.
on a standard dc-coupled oscilloscope. Write Oscilloscope output jack for sweep display

5 measurements,
for complete technical data. Designed for rack mounting: 7” x 145" x 19",

$795.00
JERROLD ELECTRONICS CORPORATION

Industrial Products Division, Dept. ITE-132, Philadelphia 32, Pa.
Jerrold Electronics (Canada) Ltd., Toronto ¢ Export Representative: Rocke International, New York 16, N.Y.

SEE US IN BOOTH 3904-6 AT THE IRE SHOW
15 Circle 108 on Inquiry Card ELECTRONIC INDUSTRIES - March 1962
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One stop—lower

How much does it cost your com-
pany to issue a purchase order?
The “average” is $4.68. But, av-

"% erage or not, this

much is certain:
getting the job
done with fewer
purchase orders

will save you plen-

Robert E. Svobodo,
President, Amphenol
Distributor Division

ty of time, money
and paper.

The easiest way to use fewer pur-
chase orders is to do business with
someone who has the stock to take
care of most of your electronic com-
ponent needs in one stop. An AID
(Amphenol Industrial Distributor),
for instance.

Here are just three examples of
the product variety you can expect
when you deal with an AID. Best of
all, these components are stocked
in depth, ready for off-the-shelf
delivery.

Amphenol Blue Ribbon®
Connectors

Amphenol Blue Ribbons are
probably the most widely used of
all rack and panel connectors, and
for good reason. They mate smooth-
ly and easily, yet have high mated
contact pressure.

Blue Ribbons’ smooth mating ac-
tion is especially valuable in “blind”
applications. The feeling of correct
mating is unmistakeable—even to

inexperienced operators. This
means that there’s less chance of

connectors being damaged because
of misalignment. Further protection
is provided by float bushings which
can compensate for alignment er-

rors (in any direction) as great
as .030".

Amphenol Micro Ribbon®
Connectors

Micro Ribbons retain the same
advantages of Blue Ribbon connec-
tors, but do it in as little as half the
space. Like Blue Ribbons, Micro

/D

. -

Y2221

BNE000.0.0, 0000000000000
o alalutylala’a'a'es'a’salotateied

~ VARIARGRRRRRRRNANG

l 73 -
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Ribbon rack and panel connectors
have diallyl phthalate dielectrics, a
material noted for its dimensional
stability and high insulation resist-

TAKING STOCK
S ) B T

costs

ance under high temperature and
high humidity conditions. For the
engineer who must crowd rack and
panel connectors into tiny spaces,
the Micro Ribbon is probably the

answer.

In betweens

In addition to an extremely
broad line of Amphenol and ipc
RF connectors, your AID carries
the widest range of between-series
RF adapters available. For exam-
ple, there are adapters which allow

/” ; {- Z
Rt}

you to couple a BNC plug to a Type
MB receptacle, or a C plug to an
HN receptacle—etc. In other words,
if you can’t find the adapter you
need in either the Amphenol or ipc
line, it probably isn’t made.

Need more information?
Just check a box and drop me
a line.
[] IEC4 Quick-Reference AID
Catalog
[] List of Amphenol Industrial

Distributors
& President
Amphenol Distributor Division, Broodview, Illinois

Distributor Division/Amphenol-Borg Electronics Corporation

2875 South 25th Avenue, Broadview, lllinois, COlumbus 1-2020, Area Code 312, or TWX: Maywood 1069

ELECTRONIC INDUSTRIES <+ March 1962 Circle 9 on Inquiry Card 17
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Two things determine whether or not
a particular printed circuit connector
is “right” for your application:

1. How the printed circuit board
mates with the connector, and

2. How the connector connects to
the rest of the system.

Take mating, for example. Besides
having the correct number of contacts,
a printed circuit connector must hold
the board securely whether the board
happens to fall at the high or low end
of thickness tolerances.

IT TAKES THREE
These considerations

Amphenol engineers that no single

convinced

contact design could satisfy the re-
quirements of a wide range of appli-
cations. So they designed three con-
tacts that will.

One, used in Prin-Cir* connectors,
looks a lot like a tuning fork with lips.
The circle lip design makes contact
overstressing or “setting” impossible
—even after repeated insertions. The
contact’s long spring base also enables
it to accommodate boards that range in
thickness from .055” to .073", while
doing an excellent "wiping” job.

EASY DOES IT

But not every application requires
the Prin-Cir “bite.” For this reason,
Amphenol engineers designed connec-
tors with ribbon contacts that mate
with a gradual wedge-like force. In

(AMP

Be fussy

blind mating applications, gradual mat-
ing makes the feeling of correct mating
unmistakable. (fust the thing when
your equipment may eventually be
maintained by less-skilled and less-
concerned personnel.) Ribbon contact
wedge action also makes it possible
for connectors using these contacts to
accept the same wide range (055" to
.073") of board thicknesses as do Prin-
Cir connectors.

Finally, advances in micro-miniatur-
ization (like Amphenol-Borg’s Intercon®
pre-fabricated circuitry) meant that
tinier-than-ever-before connectors
were needed. Amphenol’s answer was
the Micro-Min® receptacle and printed
circuit board adapter. Micro-Min con-
tacts are actually tiny springs of beryl-
lium copper wire, formed in a pre-
cisely designed arc to assure firm
circuit board retention. This unique
design makes it possible to space
contacts on .050” centers and crowd
19 connections into a little more than
an inch of space.

TERMINATIONS COUNT, TOO

“How to connect connectors to the
rest of the system” also merits a good
deal of consideration. In some cases,
hand soldered terminations will do just
fine. In others, higher volume require-
ments call for high production rate
methods like dip soldering and wire-
wrapping. Some engineers prefer taper
pin terminations.

Our printed circuit connectors are
available with contact tails designed
for each of these termination meth-
ods. In addition, adapters are avail-
able for use in connecting printed
circuit boards at right angles to each
other or in modular arrangements. We
make printed circuit connectors with
hermetically sealed contacts — still
others with coaxial contacts.

Take your choice.

Any Amphenol Sales Engineer or
authorized Amphenol Industrial Dis-
tributor will be happy to discuss print-
ed circuit connectors (ours) with you.
Or, if you prefer, write directly to
Dick Hall, Vice President, Marketing,
Amphenol Connector Division,; 1830
S. 54th Avenue, Chicago 50, lllinois.

*T.M. Amphenol-Borg Electronics Corp.

Wedging action of Amphenol ribbon-type (A}
and long spring base of Ampheno!l Prin-Cir

connectors (B) assure firm printed circvit
board retention, whether board happens to
fall at low (.055”) or high (.073”) end of
thickness tolerance.

1y Connector Division/Amphenol-Borg Electronics Corporation
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NOW
store transients
with your standard
oscilloscope

Medical Research

Most oscilloscope users find applications
where the ability to store traces of fleeting,
non-recurring transients would save much
time, effort and expense. Until now, oscillo-
graphic storage capability required invest-
ment in larger, more expensive storage
instruments for which only limited use might
be found.

The new HUGHES MEMO-CORDER multi-
function storage unit changes all this. A
precision instrument for laboratory or pro-
duction use, it is compact and highly port-
able. You can use it anywhere, The MEMO-
CORDER indicator is readily connected and
adaptable to most conventional oscillo-
scopes, Gives you oscillographic storage

20 Circle 11 on Inquiry Card

Environmental Test

Use a HUGHES MEMO-CORDER* Storage Instrument

when and where you want it. And best of
all is its moderate price.

Added capability! Matched amplifiers
make the Hughes MEMO-CORDER indicator
an ideal instrument for X-Y plotting. Excel-
lent as a read-out or display device for
systems applications.

Ask Hughes for full information on how you can add
storage capability to your present oscilioscopes with
the MEMO-CORDER storage unit. Write, wire or tele-
phone todayl HUGHES INSTRUMENTS, VACUUM
TUBE PRODUCTS DIVISION, 2020 Short Street,
Oceanside, California.

For export information, write: Hughes International,
Culver City, California.

Quality Control

OPERATING
CHARACTERISTICS

Sensitivity: 0.25 v/div.
Bandpass: DC to 1.25 MC +
Rise Time: less than 0.27 us
Writing Speed: 108 in/sec.
Erase Time: less than 150 ms

*TRADE:-MARK, HUGHES AIRCRAFT COMPANY

Creating a new world with Electronics

|
I HUGHES
|
|
HUGHES AIRCRAFT COMPANY

VACUUM TUBE PRODUCTS DIVISION
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An 8-Fo|d Improvement
In Stereo Controls

Here’s the kind of variable resistor performance
that pays off in greater circuit design freedom
. .. in continued customer satisfaction. Thanks
to their new high stability SURETRAK* ele-
ments, these new Stackpole single-shaft dual
controls stay within initially close tolerances
throughout years of use or disuse — and with
minimum derating. .

To learn more about this basic advance in
variable resistors for stereo, ask your local
Stackpole sales engineer about Type LST
(bushing mount) or Type LST-T (twist-tab
mount), or write: Electronic Components Div.,
Stackpole Carbon Co., St. Marys, Pa.

COLDITE 70+® FIXED COMPOSITION RESISTORS .
COMPOSITION CAPACITORS
ELECTRICAL CONTACTS

ELECTRONIC INDUSTRIES <« March 1962
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1. High Stability SURETRAK* Elements— the iirst

inherently stable carbon composition elements. Less than 3% resist-
ance change from 20°C to 105°C . . . less than 7% change under
95% RH for 240 hours at 40°C . . . negligible change with age and
mechanical wear. Excellent load life at 70°C.

/2. Controlled Characteristics assure that whatever
resistance changes do occur will be of similar magnitude and
direction in both front and rear SURETRAK elements. /

/

3. Automatic Element Matching for maximum uniformity
between front and rear elements.

4. Zero Backlash between shaft and both sections,

-

5. Precise Mechanical Assembly assures uniform elec-
trical and mechanical performance.

/

6. Velvety Smooth “Feel” available if desired for
professional quality stereo equipment,

1. Tailored Attenuation — tinesr over all or only a
portion of the attenuation curve as needed.

8. Precision to Fit Any Budget — pegree of tracking
limited only by price considerations . . . as close as % db track-
ing now possible.

*Trademark

E VARIABLE composition RESISTORS

SLIDE AND SNAP SWITCHES
CERAMAGNET® CERAMIC MAGNETS
GRAPHITE BEARINGS, SEAL RINGS, ANCDES

CERAMAG® FERRITE CORES . FIXED
BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT
HUNDREDS OF RELATED CARBON AND GRAPHITE PRODUCTS

Circle 12 on Inquiry Card )



6 New PHILCO DEVELOPMENTS BROADEN THE DESIGNER’S

HORIZONS
i 0

' l

Philco complements its complete line of transistors with developments for new
circuit possibilities. We welcome your comments and questions on these new
Philco devices. Design samples and data are available now. Write Dept. EI362.

LANSDALE DIVISION

SEE THESE
NEW DEVICES AT THE
®

l.R.E. W
BOOTRHE 15820-1308 A-SUBSIDIARY OF MOM%OWZ%

LANSDALE, PENNSYLVANIA
*Micro Alloy Diffused-base Transistor Circle 13 on Inquiry Card




Facts and Figures Round-Up
March 1962

ELECT

INDUS
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TRIES

TOTALS
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GOVERNMENT ELECTRONIC Digital system .... 296,954 Relay armature . .. 79,007
CONTRACT AWARDS Discriminator system, subcarrier 36,959 Relays . ........ 251,432
Dynamic demonstrators .. ...... 99.022 Resistors . 108,227
:g::‘I;,’;;:flassglf:csf:gd,%xs c’gﬁfrvgchfl: waglrzc;éoné; Filters ... 725,271 Semiconductor devices 26,001
government agencies in January, 1962. Fire control sysfem 4,000,000 Servo equipment ..... 130,049
Gyroscope equipment . . 1,616,196 Shelters, electric equipment ... 1,592,779
Amplifiers . ......... . ... ... 807,755 Headsets . 1,469,078 Signal generators . ... ... .. .. 33,100
Antennas . .. ... ... ... .. ... 105,454 Indicators 2,034,697 Simulators . ... .. 996,372
Attenuators 59,350 Intercomm system .. 40,364 Sonobuoys . .. 4,769,433
Batteries 292,533 Measuring systems . . . 6,990,774 Switches 160,375
Cable assys. . 135,428 Meters .. .. ..... 528,175 Tape, magnetic recording 55,076
Cable, RF . ... 43,010 Monitors, RF 76,804 Tape transports . ....... 51,000
Cable, felephone L. 25,948 Multicouplers . . ... 333,932 Telemetering equipment . .. 367,368
Calibration equipment, celestial . 84,943 Oscillators . 122,700 Test equipment . ...... .. 8,398,427
Calibrators ................. 89,883 Plotting system, dlglfol 54,960 Timer ....... 69,850
Cavity, tuned ... . ... 48,969 Printers ............. .. 84,101 Trainers 2,899,169
Chopper, electronic . .......... 43,194 Public address system 57,558 Transceivers . 981,167
Communication satellite mobile Radar ......... ... .. 15,404,770 Transducers . . 1,324,500
ground stations ............. 5,000,000 Radiac sets . . ... ... 431,470 Transformers, discriminator 59,394
Communication system ... .. .. . 140,600 Radio sets . . 16,431,877 Transformers, isolation . .. 229,387
Computers ........... . 19,893,351 Radio terminal sefs .. 5,293,790 Transmitters . ............ 29,862
Connectors  .................. 106,249 Receivers . ........... 3,398,673 Transponders . .. .. 315,000
Converters ............ ... 99,135 Record reproduce mechanism 51,000 Tuning units . . 818,197
Coupling units ..... ... .. 254,968 Recorder/Reproducer .. ... 417,744 Tubes, electron 702,958
Detectors, magnetic azimuth . .. . 177,441 Recorders ........... 763,906 Tubes, TWT .. 343,365
Detectors, wind direction & speed 102,864 Recording oscillograph system 37,169 X-Ray equipment . 184,338
NASA 1963 ESTIMATES
PROGRAMS Fiscal 1961 Fiscal 1962 Fiscal 1962 Supplemental Fiscal 1963
Mercury. ... ... ... ... . . ... ... .. ... ... $124,330,000 $ 68,278,000 $ $ 13,259,000
Advanced Manned Space Flight. .. . . .. . 6,266,000 147,242,000 863,628,000
Saturn C-1..... .. ... .. ... 173,908,000 282,193,000 249,237,000
Advanced Saturn 623,000 27,762,000 50,000,000 335,172,000
ova. ... ........... 297,000 6,322,000 163,574,000
Meteorological Satellites . . 19,610,000 54,310,000 51,185,000
Communications Satellites . . . 33,833,000 48,477,000 85,377,000
Sounding Rockets . 12,330,000 14,261,000 19,157,000
Scientific Satellites . . 54,398,000 117,618,000 175,165,000
Lunar and Planetary Exploratnon 91,019,000 169,964,000 273,560,000
Scout.. .. ... ... ... ... ... ... 9,652,000 8,206,000 8,947,000
Delta.. . ....... ... ... .. ... 10,479,000 2,927,000 268,000
Centaur ... ... . ... ... ... 64,673,000 65,840,000 9,000,000 66,664,000
Spacecraft Technology . ... ... .... 27,126,000 37,145,000 54,084,000
Launch Vehicle Technology.. ... . 13,851,000 23,080,000 31,690,000
Launch Operations Development . . . 100,000 1,789,000 21,486,000
Electric Propulsion. ... ... .. .. . 7,164,000 17,581,000 30,647,000
Liquid Propulsion. ... ... .. . . . . . . 72,726,000 103,901,000 26,000,000 163,102,000
Solid Propulsion. . 1,899,000 4,297,000 7,944,000
Space Power Technology 8,913,000 14,644,000 20,172,000
Nuclear Systems Technology 25,050,000 50,234,000 122,962,000
Aircraft and Missile Technology . 37,857,000 41,479,000 52,588,000
Tracking and Data Acquisition . . . 44,330,000 94,844,000 158,410,000
TOTAL PROGRAM ...... ... .. ... .. ... $840,434,000 $1,402,394,000 $85,000,000 $2,968,278,000
Appropriated and Requested NASA Funds. . $838,773,000 $1,487,394,000 $2,968,278,000
Transfer from Dept. of Defense. . .. . 1,661,000 — —
Anticipated Transfer from NASA Construction of
Facilities 1962 Supplemental. .. ... ... .. . .. — 22,261,000 =
TOTAL FUNDING.... ... .. ...... ..... $840,434,000 $1,509,655,000 $2,968,278,000
Source: Aerospace Industries Assoc. of America, Inc.
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radiation crosslinked heat-shrinkable polyvinylchloride tubing

1. Thermofit tubing

2. Disconnect

3. Tubing positioned

4. After heating

IN SECONDS

THERMOFIT

The Tubing With A Memory

Snap-on Disconnect Terminals can be
insulated in less than three seconds with
Thermofit heat-shrinkable tubing. The
terminal may then be engaged and dis-
engaged repeatedly without damage to
the tubing. Thermofit provides reliable,
outstanding lifetime insulation and is an
economical solution for a difficult in-
sulating problem.

— }i RAYCLAD TUBES
........... . INCORPORATED

OAKSIDE AT NORTHSIDE REDWOOD CITY ¢« CALIFORNIA

24 Circle 14 on Inquiry Card ELECTRONIC INDUSTRIES + March 1962
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News|

Briefs

EAST

GENERAL INSTRUMENT CORP., SEMI-
CONDUCTOR DIV,, Hicksville, L. I, N. Y.
has announced formation of a Microelec-
tronics Department. The new department is
located at the Hicksville, L. 1. facility of the
Semiconductor Div.

LINK DIV,, GENERAL PRECISION, INC,,
Binghamton, N. Y., has been awarded a con-
tract for approximately 2 million dollars to
build 2 more C-130 Cargo Transport Flight
Simulators for the U.S.A.F. The LINK C-130
simulator will be used by TAC and MATS.

Stockholders of SCHLUMBERGER LTD.,
Houston, Texas, petroleum and gas industries
gervice organization, and DAYSTROM, INC.,
Murray Hill, N. J. have approved, at separate
meetings, the acquisition of the business and
assets of Daystrom by Schlumberger. Day-
strom shareholders will receive one share of
Schlumberger stock for each two shares of
Daystrom. Daystrom will operate as a wholly-
owned subsidiary.

The AMERICAN OPTICAL CO., Southbridge,
Mass., has received contracts totaling $1,004,-
000 from the Boston, Mass., Ordnance Dis-
trict for production of infra-red periscopes.
Work on the prime contract will be done at
American Optical’s Keene, N. H. plant.

VITRO ENGINEERING CO., DIV. OF
VITRO CORP. OF AMERICA, N. Y. C,, N. Y.,
has been awarded a design/engineering con-
tract for a $6-million nuclear rocket engine
facility. The engine maintenance, assembly,
and disassembly building (E-MAD) will be
situated at the National Nuclear Rocket Cen-
ter, Jackass Flats, Nevada.

WESTON INSTRUMENTS DIV. DAY-
STROM, INC. has announced the establish-
ment of a new district office at 1224 E. Colonial
Drive, Orlando, Fla.

SANDERS ASSOCIATES, INC., Nashua,
N. H. has announced construction of a new
43,000 square-foot plant in Manchester, N. H.
This is Sander’s fourth new plant in a little
more than a year. Completion is expected in
mid-April.

INTERNATIONAL RESISTANCE CO.,
Phila., Pa., has announced purchase of the
business and assets of FRONTIER ELEC-
TRONICS CO., Div. Designers for Industry,
Inc., Cleveland, Ohio, in an all-cash trans-
action. Frontier will be operated as a div.
of IRC.

RAYTHEON CO., Boston, Mass.,, has re-
ceived contracts totaling nearly $27 million
for anti-missile and anti-aircraft defense pro-
grams. Included is: $1.4 million for anti-
misgile efforts in Project ARPAT; $14,834,259
for continued production of high power il-
luminators by Raytheon’s AERO/WEAPONS
DIV., plants at Andover, Mass. and Bristol,
Tenn., and $1,170,326 for electron tube pro-
duction by the Microwave & Power Tube Div.,
Waltham, Mass.

GENERAL ELECTRIC CO., ORDNANCE
DEPT., Pittsfield, Mass., has received a $23,-
000 contract extension for continuing develop-
ment work in the fleld of cryogenic accelerom-
eters. The contract was awarded by the
NASA-George C. Marshall Space Flight Center.

BULOVA WATCH CO., INC., INDUSTRIAL
and MILITARY PRODUCTS DIV, Jackson
Heights, L. 1., N. Y., has received contracts
totaling about $3,500,000 from the SANDIA
CORP., Albuquerque, N. M., for the produc-

ELECTRONIC INDUSTRIES -

March 1962

Capsule summaries of important happenings in

affairs of equipment and component manufacturers

tion of several types of miniature electro-
mechanical timers for use in various weapon
systems.

RADIO CORP. of AMERICA, ASTRO-
ELECTRONICS DIV, DEFENSE ELEC-
TRONIC PRODUCTS, Princeton, N. J., has
begun construction of a new 23,000 square-
foot laboratory wing. The facility is ex-
pected to be completed in March and will
house approximately 200 employees, primarily
for engineering activities.

Stockholders of ARCO ELECTRONICS, INC.,
Garden City, N. Y. have voted approval of a
plan to merge Arco with LORAL ELEC-
TRONICS CORP., Bronx, N. Y. The merger
is on a basis of one share of Loral common
stock for each three shares of Arco common.
Loral will be the surviving company, but
Arco will continue to operate under its own
name, management and functional identity.

AMERICAN ELECTRONIC LABS., INC.,
Colmar, Pa., has announced receipt of new
contracts totaling $1,761,066. For production
of 176 Pulse Analyzers, AN/ULA-2, $1,170,515
from the U. S. Army Signal Supply Agency,
Ft. Monmouth, N. J. From BuShips, de-
velopment contract increase of $121,000. Clas-
sified contracts totaled $469,551.

JERROLD ELECTRONICS CORP., Phila-
delphia, Pa., has acquired PILOT RADIO
CORP., L. I. C.,, N. Y., in an all-cash trans-
action. Purchase price was not disclosed.
Pilot will continue to operate as an autono-
mous company.

GPL DIV, GENERAL PRECISION, INC.,
Tarrytown, N. Y., has received a contract
for more than $375,000 for computer systems
to be used in Doppler navigational equipment,
for the USAF’s F-100 Super Saber Jjet.

NASA has awarded a $2,118,600 contract to
the BENDIX CORP., Teterboro, N. J. for a
key portion of the inertial guidance system
to be used in the Saturn space rocket. The
Saturn will be used to boost a three-man
spacecraft into earth circling orbit and later
launch the Apollo spacecraft to the moon.

WESTINGHOUSE ELECTRIC CORP.,
Pittsburgh, Pa., has been awarded a con-
tract to supply specially designed explosion-
proof electrical equipment for a new Saturn
launch complex at Cape Canaveral. The equip-
ment is to be used in various locations at
Canaveral’'s Complex 37.

A contract totaling more than $4 million
for production of gyroscopes for Polaris missile
guidance systems has been awarded to MIN-
NEAPOLIS - HONEYWELL'S AERONAUTI-
CAL DIV., St. Petersburg, Fla. by the Navy
Special Projects Office. The contract calls
for manufacture of reference and pendulous
gyroscopes, with deliveries to start early in
1962.

ADLER ELECTRONICS, INC., has been
awarded a $1,765,000 contract, for the produc-
tion of radio sets, by the U. S. Army Signal
Supply Agency, Phila., Pa.

MIDWEST

MODELING ENGINEERING AND MANU-
FACTURING CORP., Huntington, Ind., has
acquired the Deposited Carbon Resistor Div.
of TECHNOLOGY INSTRUMENT CO., Acton,
Mass. All equipment and facilities are being
moved to the Huntington, Ind.,, plant and
will be merged with their TRU-OHM DIV.

ZENITH RADIO CORP., Chicago, Ill., has

received a letter contract from the U. 8.
Army Ordnance Corps. for production of a
safety-arming device (fuze) for the Army’s
M-72 LAW (light antitank weapon) rocket
grenade.

ELGIN NATIONAL WATCH CO., Elgin,
11l.,, has secured a contract for approximately
$500,000 to develop and manufacture an elec-
tronic communications system for the Navy.

C. P. CLARE & CO., Chicago, Ill., has
acquired control of VACUUM CERAMICS,
INC., Cary, Ill. Vacuum Ceramics manufac-
tures hermetic seals. The acquired company
will be known as CLARE CERAMICS, INC.

WEST

TELECOMPUTING CORPORATION’s TELE-
COMPUTING SERVICES, INC., Los Angeles,
Calif.,, has received a contract in excess of
$1,900,000 from the Army Ordnance Corps
to provide data reduction for daily missile
firings at White Sands Missile Range, New
Mexico.

CONTINENTAL ELECTRONICS MFG. CO.,
sub. of LING-TEMCO-VOUGHT, INC., has
received a $1,250,000 contract to manufacture
and install a 1-MW standard broadcast radio
transmitter for the United Arab Republic.
The contract follows closely on the winning
of a $10,500,000 pact to design and construct
a NATO fleet communications radio station
in England, and another contract to design,
for Pacific Fleet communications, an installa-
tion similar to the $70,000,000 Atlantic Fleet
radio station at Cutler, Me.

SYLVANIA ELECTRIC PRODUCTS, INC.,
Mountain View, Calif.,, has received a $2
million contract for development and pro-
duction of TWT's for use in the ECM systems
of the U.S.A.F.’s B-68 Hustler. The contract
was awarded by GENERAL DYNAMICS/-
FORT WORTH, DIV, of GENERAL DY-
NAMICS CORP., prime contractor for the
B-58.

MOTOROLA, INC., has announced the for-
mation of a new company division to be known
as the SOLID STATE SYSTEMS DIV,, with
headquarters at the company’s facility at 3102
N. 66th St., Phoenix, Ariz.

CUBIC CORP., San Diego, Calif., has
launched a major expansion move, with the
receipt of a classified aero-space tracking
contract totaling several million dollars. Con-
struction of new facilities will include a new
plant, bringing Cubic’s total floor space (ex-
clusive of TEMEC) to 161,000 sq. ft.

UNITED TESTING LABORATORIES DIV.
of UNITED ELECTRODYNAMICS, INC,,
Monterey Park., Calif., has received $800,000
in contracts from the ASTRONAUTICS DIV.
of GENERAL DYNAMICS for the establish-
ment and operation of 6 permanent and 3
mobile chemical labs. at various Atlas missile
bases throughout the U. 8.

TRANSISTOR DEVICES, INC., Los An-
geles, Calif., has changed its corporate name
to MERLIN INDUSTRIES, INC.

AIRBORNE INSTRUMENTS LABORA-
TORY, Div. CUTLER-HAMMER, INC., has
been awarded a $4 million contract, for the de-
sign and production of a Ground Data Han-
dling subsystem of the AN/USD-7 electronic
reconnaissance program. The award was made
by the Aeronautical Systems Div., USAF Sys-
tems Command, Wright Patterson AFB, Ohio.
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— NEW!

Binary to numeric switching
matrix for EL readouts

Sylvania SM118, neon-photoconductive translator, can
decode logic from 1-2-4-8 decimal coded binary counter
and directly drive PANELESCENT® EL numerics without 9
additional amplification. SM118 is capable of driving
%", 17, 1%” EL numerics . . . offering compactness,
exceptional life and simplified circuitry with its inherent
reliability. In addition to SM118, Sylvania can provide
decoding matrices to convert from any of the popular
binary codes to numeric indication.
» See it at the Sylvania Exhibit—plus numeric and alpha-
}/ t';pf‘;i‘pf’f‘;(';ess_ numeric PANELESCENT readouts, X-Y grid panels with
cross suppression for position-plotting displays, binary
dot and “bit 'n bar’” matrices for use in coding film.
®Panelescent is a registered trademark

Products to see! Ideas to note!




NEW!

Developmental 5” CRT
offers ultra-high
deflection sensitivity and
high efficiency heater

Sylvania SC-3351, flat-face CRT with electrostatic focus and
deflection, offers these unusual performance features for
scope designs, especially portable equipment. For one, design
data indicates extraordinary sensitivity, with deflection fac-
tors for 1D2 of 30Vdc/inch, and 3D4 of 6.5Vdc/inch (at 7cm
of scan) . . . representing better than a 2 to 1 improvement
in deflection sensitivity over the best commercially available
scope tubes at a slight increase in length (20" max. length).
For another, SC-3351 offers, as an option, the unique
Sylvania-designed low power heater requiring only 1.5V,
140mA. With an operating voltage of 10KV and high efficiency
phosphor, the writing speed and accuracy are extremely high.
» Also on display are—fiber optic CRT's, multi-gun radar display
tube, electrostatic printing tube, high-resolution photorecord-
ing CRT's—plus many other advanced-design types.

15-2425

Ka-Band Fixed Frequency
Magnetron Sylvania M-4064

FEATURES: 125KW peak power over
34.700 to 35.000 Gc. Less than 9:1b.
weight. Wide pulse width and duty cycle
ranges. Improved starting stability. Im-
proved drift characteristics. Rugged,
reliable, proven design.

Sylvania M-4064 provides an unusually broad range of pulse
widths — from 40 nsec to 1 usec, and duty cycles —from
.00007 to .0008. (Investigation indicates that pulse widths of
less than 40 nsec, peak power to 140KW, are practicable.)

First proposed in 1959, Sylvania M-4064 has been the object
of intensive refinement and testing. New techniques for im-
proved cathode and anode processing, outgassing of parts
and exhaust procedures have increased tube efficiency, life
expectancy (not more than 20% power drop-off during life)
and pulse stability aover life. M-4064 can exceed vibration
specs of 20g to 2000 cps, shock of 50g in 3 planes over
11 msec, and 1000-hour life tests at 1.0 usec.

P M-4064 is but one of the many remarkable microwave prod-
ucts on display—you will also find hydraulically tuned X-Band
magnetrons, coupled-cavity TWT, backward wave magnetrons,
and solid state devices including tunable parametric amplifier.

SYLVANIA

sSvUBSIDIARY OF

- GENERAL TELEPHONE &EZEC'TROIWC’S -

Can't make the
LR.E. show this year?

Ask your Sylvania Sales Engi-
neer for product information or
write for data on specific types
to: Electronic Tubes Division,
Sylvania Electric Products \nc,,
1100 Main St., Butfalo 9, N. Y.

rld Rag
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DIAMOND CRYSTAL

Clear lucite tetrahedral and octahedral building blocks have been
developed by MIT scientists for constructing models of more than
80% of crystal structures found in nature. Moduledra building blocks
are available in sets. Made by Therodyne Corp., Cambridge, Mass.,
they are also available pre-assembled as permanent crystal models
of germanium, silicon and most refractory and rare earth metals.

Snapshots . . .
of the
Electronic
Industries

“SNAPSHOT"

Mockup of SNAP 10A payload atop AF Agena satellite which will be
used as the orbiting vehicle in SNAPSHOT project tests of nuclear-
electrical power systems. Agena is made by Lockheed, Sunnyvale, Cal.

SPACE ENGINEER

Engineer, in a pressurized space suit, works on a Saturn H-1 engine
in one of a series of simulated environmental tests being con-
ducted jointly by NASA’s Manned Spacecraft Center and Marshall
Space Flight Center at the latter’s Huntsville, Alabama, facility.




"TUBELESS TUBE"

Lab technician inspects new tubeless elec-
tron tube, developed by IT&T, Fort Wayne,
Ind. Tube is for use in outer space where
there is no air—hence no envelope is needed.

PLANET SIMULATOR

Ten-inch, twenty-pound germanium lens blank
is inspected in Quality Control Dept. at
Barnes Engineering Co. Completed lens will
be used in an artificial planet simulator.

"PEOPLE FINDER"

Research scientists from Varian Associates,
Palo Alto, Calif., demonstrate a new method
of finding skiers buried in snow avalanches.
Man at left uses a portable magnetometer to
locate a buried ski boot. A cigarette-size
magnet has been built into the boot heel.

PRECISION WHEEL

Giant 70 ft. wheel is craned into vertical
position at Bell System’s satellite station in
Andover, Maine. Wheel will be used to
point a huge antenna for experiments in sat-
ellite communications, beginning this spring.

"LADY TRIMMER"

Solder application machine at RCA’s Lancas-
ter, Pa., plant spreads a ribbon of glass seal-
ing solder to edge of the funnel of a TV
tube envelope while it is being rotated.

| S




The case for Fenwal
thermistors in a nutshell:

r

" Fenwal Electronics has more experience than
anyone else in the field of thermistor design and
development. We offer the most complete line
anywhere. We are the only supplier offering a line

of thermistors which can be supplied with identical

resistance-temperature curves to permit complete

TOUGH NUTS
TO CRACK

WE'RE ALWAYS
LOOKING FOR

interchangeability. We offer a complete thermistor
custom-engineering service. Who else offers so much?

For up-to-the-minute information on how
to put thermistors to work in high pre-
cision circuitry — for temperature con-
trol and measurement, liquid level meas-
urement, time delay, remote control, or
any of a literally infinite number of critical appli-
cations, you should have Fenwal's new Catalog 63 Fountain Street,
EMC-4 in your file. Why not write today? Framingham, Mass.

enwal
Electronic
()

VISIT US AT IRE SHOW BOOTH #1102

30 Circle 15 on Inquiry Card
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UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . . . REGARDLESS OF
RACE, CREED, COLOR OR NATIONAL ORIGIN . . . WRITE AVCO/ELECTRONICS AHD ORDNANCE TODAY,

A V€O ,/ EeLectronics
AND ORDNANCE

DIVISION

Circle 16 on Inquiry Card

From Avco...
advances
In electronics
and ordnance

Tiny radios that tell space vehicles what to
do . . . radar that pinpoints distant planes
... devices that arm and fuze missiles. . .

These are only a few of the products from
Aveo Corporation’s Electronics and Ord-
nance Division, prime contractor to each
of the armed services and to NASA.

Satellite communications. Now in orbit
aboard Explorer XI is an Avco receiver
that converts NASA signals into impulscs
that switch satellite equipment on and off.

Infrared. Avco is a pioneer in infrared. One
development is a tracking-scanning device
that picks up heat emitted by missile nose
cones or the exhaust of jet planes, while
they are many miles away.

Air traffic control. Avco is a leader in air
traffic systems. For example: Avco’s
AN /GSN-11, built for the Air Force, can
direct 120 takeoffs and landings per hour
in any weather, automatically.

Height-finder radar. Avco units, 3 stories
high, ean “see” planes while they’re hun-
dreds of miles away. These units are now
on duty with the Air Defense Command.

Front-line communications. A new Aveo ra-
dio,one-seventh the size of unitsit replaces,
lets a comibat commander direct troops,
trucks, tanks and aireraft. Other features:
920 channels, push-button tuning.

Missile arming and fuzing. Working with
the Naval Ordnance Laboratory, Aveo de-
signed and is making arming and fuzing
kits for the Polaris Fleet Ballistic Missile.
Avco is a major source of arming and fuz-
ing devices for all the armed forces.

Ordnance. To cope with brush-fire wars,
Avco is producing classified material for
new weapons. Avco helps to kcep our
armed forces up todate—and ahead of date.

For further information about Aveo capa-
bilities in electronies and ordnance, write:
Avco Corporation, Electronics and Ord-
nance Division, Cincinnati41, Ohio.




kearfott
technical

information
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GYROS
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 GYROS

[ O @ e bon ot Catabon I

This 60-page reference
book describes the theory,
application and testing

of gyros, platforms and
accelerometers. It also
discusses, with some
reservation to protect our
proprietary interest, several
sophisticated concepts

now being developed at
Kearfott. It includes,

for your convenience and
ours, a tabulation of the
equipment we produce in
these various product areas.
A copy of this book is
available to you free of
charge. Just drop us a note,
requesting your copy.
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—J THRIL ANIS THREE GIMBAL GYRO PLATFORM

Stable Platforms. Essentially a cluster of
gyros mounted within gimbals and utilizing
acceleration sensing components, stable plat-
forms perform the important function of hav-
ing the gyro out-puts control the gimbals by
means of a servo loop. By manipulating var-
ious arrangements of gimbals and gyros, a
variety of platform types can be produced.
They are used as reference elements and
to stabilize accelerometers, star trackers,
and similar devices in space.
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Floated Rate Integrating Gyros. Floated Rate
Integrating Gyros are used where exception-
ally high-level performance is required.
Should the rotor mass of a gyro whee! having
an angular momentum of 1.0 x 10¢ gm. cm.
2/sec. shift by as little as one micro-inch,
a drift of 0.1°/hr. could result. The difficulty
in achieving ultra-high precision and ac-
curacy is apparent, and the necessity for
obtaining low drift gyros is of paramount
importance.

eonnmon [~/
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=
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PIVOT AXIS CASE

Inertial Accelerometers.. A typical force bal-
ance pendulous accelerometer utilizing a
differential transformer pickoff, a high gain
capture amplifier, and a DC permanent
magnet force coil is illustrated. This type of
accelerometer, together with its amplifier,
is a high-gain null-seeking servo in which the
current flowing through the force balance
coil, measured as voltage across a resistor
in series with the coil, is directly proportional
to the acceleration applied.

mass
PLUMB LINE OR GRAVITY 008 0
VERTICAL

EOCENTRIC
VERTICAL

~CENTRIPETAL
FORCE

A VERTICAL REFERENCE MEASURES PLUMB LINE

Vertical Sensing Elements. The Vertical Sens-

ing Element is essentially a high accuracy

single or two axis electrical piumb bob pro-

viding an electrical signal proportional to its
displacement from the local gravity vertical. -
Effectively a form of accelerometer, it is

suited for applications not affected, to a

major extent, by external accelerations act-

ing upon it. Since it is a first order open loop v
device, unless stabilized within a gimbal

structure, it will sense lateral accelerations,

producing a signal representing the resultant

of gravity and these spurious forces.
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Inertial Reference Plat-
form. Designed for ballis-
tic missiles, the three-
gimbal configuration of
the SD510 Platform has
undergone rigorous flight
and sled tests, thoroughly
proving its accuracy and
ruggedness. Three Kear-
fott inertial navigation
gyros (KING) form the
core of a velocity servo-
mechanism which pro-
vides dynamic isolation of
the inertial reference from
external inputs. Three
inertial-quality acceler-
ometers are mounted on
the isolated inner cluster.
The resulting platform is
a hermetically sealed
cylinder 10 inches in di-
ameter by 14 inches in
height.

ELECTRONIC INDUSTRIES

Ld

King Floated Rate Inte-
grating Gyros. Designed
primarily for missile sys-
tem applications, the gyro
makes possible the supe-
rior performance of the
SD510 platform. Distin-
guished by outstanding
mass stability, eliminat-
ing the need for daily trim-
ming,and anextremely low
drift rate of 0.003°/ hr.,
this gyro has all capa-
bility of being torqued at
rates up to 22,000°/hr.
An optimum combination
of characteristics permits
tight gimbal control. A
low impedance pick-off
and DC torquer virtually
eliminate noise problems.

Inertial Single Axis Acceler-
ometer. This single axis,
fluiddampedacceler-
ometer is a DC torquer-
restrained device pos-
sessing a useful dynam-
ic measuring range of
greater than twenty g’s.
The sensitive element
consists of a symmetri-
cally-located differential
transformer pick-off and a
pair of force coils mount-
ed in common on the in-
strument measuring axis.
The high degree of sym-
metry of both force coils
and pick-off coils min-
imize the resultant errors
which might otherwise
occur during vibratory
inputs. Transistorized
amplifiers, such as the
Kearfott type S3503-03A,
are available.

Typical characteristics in-
clude: Range of measure-
ment ... 20 g when using
S$-3503 amplifier...Bias
and Zero Stability ...
0.00002 g day to day .
Threshold ...2x 1077 g

.. Natural Frequency...
220 cps.

Vertical Sensing Element.
A frictionless, wire-sus-
pended pendulum acts as
the moving portion of two
orthogonally mounted dif-
ferential transformers to
provide phase-sensitive
ac output signals propor-
tional to the tile angle.
A typical application is
initial alignment of a gyro
platform. The unit has ex-
ceptional repeatability to
vertical, high sensitivity,
and low null voltage.

Design features include a
balanced signal generator
for minimum null shift
with temperature or ex-
citation —and for fluid
filling for damping and
resistance from shock or
vibration.

Typical characteristics in-
clude: Linearity ... 5% of
3 arc minute—Threshold

. 0.5 arc seconds max.,
Null Repeatibility (fong
term) ... Within 2 arc
seconds.

KEARFOTT DIVISION lGENERAL PRECISION INC., LITTLE FALLS, NEW JERSEY
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mlnternational News

ENGLAND

Tape Recorders Aid
Aircraft Noise Study

Bristol Siddeley Engines Ltd. are
using magnetic tape recorders sup-
plied by EMI Electronics Ltd. in a
research program aimed at modifying
aircraft engine designs to reduce
noise levels. One stage of the program
is to investigate the distribution of
noise around an engine at various dis-
tances and to determine what ranges
of frequencies predominate. Tests
have recently been taking place at an
RAF airfield in Gloucestershire. This
airfield was selected for its remote-
ness from residential areas and for
thg comparative absence of extraneous
noise.

After an engine has been tested at
various speeds and the resultant
noises recorded, the tapes are sent to
the Bristol Siddeley laboratories at
Coventry, There they are analyzed,
and, among other things, the various
component noises are related to their
respective sources within the engine.
The design can then be modified,
where practicable, to reduce the noise
level.

Noise from aircraft in flight at
various heights and speeds after tak-
ing-off from London Airport have also
been recorded and analyzed.

Licensing Agreement Signed

Acoustica Associates, Inc. of Los
Angeles, has signed a licensing agree-
ment with Elliott Brothers, Ltd. of
London. Agreement grants Elliott
Brothers exclusive rights to manufac-
ture and distribute Acoustica’s ultra-
sonic cleaning equipment in the

United Kingdom, the European Free
Trade area, the British Common-
wealth (excluding Canada), and the
Middle East.

CANADA

Jensen Mfg. Co.
Signs Agreement

Jensen Mfg Co., a div. of The
Muter Co., Chicago, Ill., loudspeaker
manufacturer, has entered into an
agreement with Radio Speakers of
Canada, Ltd., who will act as licensee
to manufacture Jensen loudspeaker
products for Canadian distribution.
Radio Speakers, located in Toronto,
Ont., will also represent Jensen’s en-
tire line of products throughout Can-
ada.

Sprague Electric Expands

A controlling interest in the Tele-
graph Condenser Co. Ltd., Toronto,
Canada, has been acquired by the
Sprague Electric Co., North Adams,
Mass. TCC-Canada was previously a
subsidiary of the Telegraph Condenser
Co. of London, Eng.

Sprague-TCC (Canada), Ltd. will
continue to handle the sale of TCC
electronic components manufactured
in England, and will also sell Sprague
Electric products to the electronic and
equipment market in the Dominion.

DENMARK

British Equipment
To Danish Airfields

Kustrup Airport, Copenhagen and
other airfields in Denmark are to be
equipped with British communica-
toons equipment. This is the result
of a contract awarded to Cossor Com-
munications Co. Ltd., by the Danish
Civil Aviation Administration.

Contract is for Cossor Type 109
VHF Communications Receivers
which are to be installed early this
year, partly as replacements and also
in extension of present ground-to-air
VHF communications systems.

FAIR
EXHIBIT

Visitors to U.S. pavil-
ion at the Indian In-
dustries Fair examine
a model of an atom-
ic-powered weather
station built for the
U.S. Atomic Energy
Commission by Mar-
tin Marietta Corp.
Station is on a Ca-
nadian island near
the North Pole. Its
automatic reports
were relayed to the
New Delhi Fair every
three hours as part of
the Dept. of Com-
merce Exhibit.

ELECTRONIC INDUSTRIES -

SPECTROPHOTOMETER

Infrared grating spectrophotometer scans
complete wavelength range from 1 to 25
microns and permits continuous recording of
spectra without change of components. Model
125 instrument was developed by Perkin-
Elmer Corporation’s West German affiliate,
Bodenseewerk Perkin-Elmer & Co. G.m.b.H.

GERMANY

Munich Studio Orders
Latest EMI-TV Cameras

Riva Film and Television Studios,
Munich, Germany’s largest independ-
ent TV studios, have placed an order
with EMI Electronics Ltd. for four
complete 4% inch image orthicon
camera channels and ancillary equip-
ment. It represents the first sales of
British TV studio cameras to Western
Germany for six years.

Most of the equipment was sent to
Munich some months ago so that the
customer could judge the performance
of the cameras under actual produc-
tion conditions. Features of the EMI
equipment are good resolution, signal-
to-noise ratio, grey-scale, and central
coordination of camera by simple
“joy-stick” controls.

West German Army
Gets British Radar

First Green Archer mortar-locating
radar has been delivered to the West
German Army by EMI Electronics
Ltd. Similar equipment has been
ordered by the British and Swedish
armies.

EMI’s Green Archer is able to pin-
point the mortar’s position by a tech-
nique using radar in conjunction with
an electronic computer. This informa-
tion can be used immediately for
artillery counterfire.

D.E.M. Microanalyzer
Shipped to Germany

Elion Instruments, Inc. (OTC),
Burlington, N. J., has shipped a
D.E.M. Microanalyzer to Germany.
This makes them the first U. S. firm
to export this type of equipment, ac-
cording to H. A. Elion, President.

(Continued on page 36)
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IRCHILD ANNOUNCES

A NEW TECHNOLOGY:

L/PLANAR

\\ ﬁggg_—-b-—__—tf}* -
__ Section A-A
Al A
tH A Emitter mm Metalizing
R - m Oxide
= — — -— Base m Emitter
Base
: Collector Collector
*A Fairchild Semiconductor trade name
RATINGS AND CHARACTERISTICS
Vero Collector to Base Voltage 40 Volts
Veeo Collector to Emitter Voltage 15 Volts
Vero Emitter to Base Valtage 4.5 Volits
Veeo (sust) Collector to Emitter Voltage 15 Volts
lc = 10 mA (Pulsed), fs = 0 %*
Vce (sat)  Collector Saturation Voltage 0.25 Volt
lc = 10mA I = 1.0mA
Ve (sat)  Base Saturation Veltage 0.7 085 Volt
lc = 10mA Iy = 1.0mA
hye High Frequency Current Gain 5.0
le = 10 mA, Ve: = 10 V,f = 100 me
Ceo Output Capacitance 4.0 pf
Ves = 5.0 V, le = 0
Cre Open Circuit Input Capacitance 40 pf
Ves = 05V, 1c = 0
hee D.C. Pulse Current Gain 2N2368 20 60
lc = 10mA, Ve = 10V 2N2369 40 120
hee D.C. Pulse Current Gain 2N2368 10
lc = 10mA Ve = 10V,
--55°C 2N236% 20
t: Charge Storage Time Constant  2N2368 10  nsec
lc = 10mA 2N2369 13 nsec
Ton Turn on Time 2N2368 12 nsec
lc = 10mA 2N236% 12 nsec
Tou Turn off Time 2N2368 15 nsec
lc = 10 mA 2N2369 15  nsec

ELECTRONIC INDUSTRIES -

**Pulse Width = 300, uSec, Duty Cycle = 1%
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Booths 2705, 2707 at IRE

...AND TWO
MICROPLANAR DEVICES:

2N2368 2N2369

« ultra-high speed, high current switching

« ideal for reliable computer logic applications
« now available in volume

« practical in cost

4 PLANAR is the first technology ever to
combine the Planar process, metalizing over
oxide, the Epitaxial process

and interdigitated geometries.

The combination of the Planar process with
metalizing over the oxide makes possible

a device which is electrically small, but

at the same time physically large enough for
normal, reliable lead bonding techniques.
Protected junctions provide for lower leakage
and noise, wider hg: ranges, and stability

for all surface dependent parameters.

Large metalized lead bond areas are
evaporated over the oxide protected junctions
(a Fairchild patent), allowing for normal
lead bonding to micro-size devices.

The Epitaxial process results in lower
saturation voltage and greater breakdown
voltage. Optimized interdigitated geometries
provide faster switching speeds and higher
frequency response without severe

current limitations.

FAIRCHILD
R e SE
SEMICONDUCTOR

545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF. - YORKSHIRE 8-8161 - TWX: MN VW CAL 853
A OIVISION OF FAIRCHILO CAMERA ANO INSTRUMENT CORPORATION
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NEW KEITHLEY MILLIOHMMETER

S—
fast, o1 e
accurate, | @
direct-reading * =

~permits low resistance
measurements from 10 micro-ohms!

Accurate low resistance measurements can now be read directly with a maxi-
mum sample dissipation of only 10 microwatts. Exceptionally stable, the
Keithley Model 503 requires no balancing-—as encountered in Kelvin Bridges
—and is designed for rapid measurements. The line-operated 503 supplies
an output voltage usable either for chart recording or control functions.

The measurement technique involves an ammeter-voltmeter method using
an ac test current. Four terminals are employed, two furnishing a known test
current to the sample and two measuring the resultant voltage drop. The
voltage is measured by a synchronous ac voltmeter sensitive only to the test
current frequency.

The Model 503 lends itself to a wide variety of applications by combining
laboratory precision with production line ruggedness. Typical uses include
measurements of internal resistance of dry cells, resistivity profiles of thermo-
electric materials and low value resistors; measurement of temperatures with
thermistors and resistance changes in conductors due to temperature and
humidity effects; as well as dry-circuit testing of relay contacts, semi-conduc-
tor resistivity measurements, contact resistance of vibrators, relays and chop-
pers, and safe measurement of fuses and squibs.

RANGE: 0.001 to 1000 ohms full scale. The
test current, the input voltage drop, and
sample power dissipation for full scale
readings are given below.

Apphed Voltage Maximum
Current Orop Power in Sample
Range Ohms ma, rm v, rms Microwants
0001 100 100 1
0003 33 100 33
0.010 10 100 10
0030 33 100 033
0.10 10 100 010
030 033 100 0033
10 30 3000 9
30 10 3000 3
10 03 3000 0.9
30 010 3000 03
100 003 3000 008
300 0.01 3000 003
1000 0003 3000 0 009

ACCURACY: 1% of full scale on all ranges
for meter indications. 0.5% of full scale on
all ranges at output voltage terminals.

SPEED OF RESPONSE: 0.25 second to 90%
full scale on all ranges.

STABILITY: No visible drift after 15 minute
warmup.

REPEATABILITY: Within 0.25% of full scale
range setting.

OUTPUT CHARACTERISTICS: 4100 milli-
volts dc at full scale, output impedance
800 ohms.

CALIBRATION: Provision for verification
and adjustment on front panel.

POWER REQUIREMENT: 105-125 volts, 50-
1000 cps, 30 watts. May be wired for 210-250
volt line.

TWO-IN-ONE CONSTRUCTION — A new
package design permits choice of bench
or rack mounting by means of a conversion
kit supplied with each unit at no extra cost.

PRICE:
Model 503 . . . ... ... ..

$675.00
Modei 503C (Contact Meter Model) 825.00

send for complete specifications in latest engineering note...

o

KEITHLEY

124185 EVUCLID AVENUE

INSTRUMENTS

CLEVELAND 68, OHIO

electrometers « micro-microammeters o microvoltmeters o power supplies  ac amplifiers |
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International
News

(Continued from page 34)

The microanalyzer, which performs
microscopic analysis of both organic
and inorganic materials with an elec-
tron beam, was sent to Institute Fur
Eisenhuttenwesen in Aachen, Ger-
many. It will be used for research in
iron and steel alloys for Germany
Ruhr Valley industries.

ITALY

Missile Range
Contract Awarded

Vitroselenia, an Italian-based elec-
tronics company, has been awarded a
$15 million contract to design and
manage installation of a missile test
range on the island of Sardinia. The
company is owned jointly by Vitro
Corp. of America and Selenia, S.p.A.,
a Raytheon Co. subsidiary.

The Sardinia range is expected to
be in partial operation by June of this
year and will serve present missile
needs of the Italian Air Force and
ultimate NATO programs.

University of Naples
To Receive Bendix Computer

A high-speed Bendix G-20 comput-
ing system will be installed early next
year at the University of Naples. It
will be the first G-20 installation in
Europe. Machine will provide teach-
ing and research support to the Uni-
versity’s engineering school and will
be used by students and faculty for
studying aspects of civil engineering,
electronics, hydraulics, naval engi-
neering, chemistry and aeronautical
engineering.

Purchase of the computer has been
financed by the Italian government’s
Ministry of Public Education as part
of a long-range expansion and im-
provement program for the country’s
institutions of higher learning.

JAPAN

Automatic Accumulator
To Tinplate Producer

Toyo Kohan Co., Ltd., Japanese
tinplate producer, has purchased an
automatic data inspection accumula-
tor from International General Elec-
tric for a 38-inch electrolytic tinning
line at the Kudamatsu plant.

The GE 302 data inspection ac-
cumulator system will work in con-
junction with the normally used line
sensors and will provide for manually
inserted coil data in addition to other
tabulations. A permanent record of
the quality and length of each coil,
with complete coil identification in
typewritten form, will be immediately

available to the operator.
* * *
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JHIGH GAIN

Motorola’s two outstanding new series of germa-
nium power transistors feature: the industry’s
HIGHEST GAIN (hyy), for series regulator applica-
tions ... LOWEST SATURATION VOLTAGE
(Ver (saty), for converter and inverter applications...

PLUS collector current ratings
of 30 and 60-Amps.

Packaged in Motorola’s low silhouette TO-36 case
with COLD-WELD SEAL, these new devices also
offer users a wide variety of other advantages, such
as . .. thermal resistance of only 0.5°C/W ... 110°C
maximum junction temperature ... power rating of
170-WATTS.

These revolutionary high-gain, low-saturation-
voltage power transistors are immediately available
from stock at the factory or your local Motorola
distributor. Reliability-assured Meg-A-Life versions,
with complete life test data, are also available. For
more complete technical information, contact your
Motorola Semiconductor district office, or call or
write the Technical Information Department at
Motorola.

SEE THE NEWEST SEMICONDUCTORS AT IRE BOOTH 11171118

MOTOROLA DISTRICT OFFICES:

Belmont, Mass. / Burlingame, Calif. / Chicago / Cleveland / Clifton,
N. t. / Dallas / Dayton / Detroit / Garden City, L. !. / Glerside, Pa.
Hollywood / Minneapolis / Orlando, Fla. / Phoenix / Silver Spring, Md,
Syracuse / Toronto, Canada.

ELECTRONIC INDUSTRIES - March 1962

High Gain
for more efficient series regulators
Collector
Cu‘l;rsnt 2N2152-9 Series MP500-7 Series
c
5A 50-100 and 80-160 -
15A 25 min. and 40 min. 30-60 and 50-100
25 A 8 | 15 min. § —
50A - 12 min.
Low Vc: (sat)
for low-loss converter and inverter circuits
Collector
Cu(rlrgnt 2N2152-9 Series MP500-7 Series
c
5A 0.1 V max. -
15A - 0.2 V max.
25 A 0.3 V. max. -
50A - 0.45 V max.

Other Unique Advantages

2N2152-9 Series MP500-7 Series
Current
Rating 30 Amps 60 Amps
BVces 45-90 Volts 45-90 Volts
8ic 0.5°C/Watt 0.5°C/Watt
T —65° to 110°C __—65°*to110°C
Pc 170 Watts max. 170 Watts max.

'AA MoTOROLA

| . Semiconductor Products Inc.

[
|
| A SUBSIDIARY OF MOTOROLA. INC. 1713

5005 EAST McDOWELL ROAD » PHOENIX 8, ARIZONA
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Production-ready K-band

K

SPERRY’S NEW K-BAND |
OSCILLATOR family has
shown great desirability for use
in phased array radar systems.
Indications are that their applica-
tion will reduce the total number
of tubes required in such systems
by several hundreds.

oscillators

deliver 600 mW over a 20 Mc bandwidth

A new family of K-band two-cavity oscil-
lators is now production-ready at Sperry
Electronic Tube Division, Sperry Rand
Corporation, Gainesville, Florida.

The new tubes show particular promise
for parametric amplifier pumping applica-
tions because of their inherent amplitude
stability and high power output levels at
K-banc{ frequencies (18-26.5 Gc). De-
pending on voltage mode of operation,
power %evels from 200 to 600 mW are
available. While the lower level is highly
pzomising for single amplifier pumping,
the higher outputs offer tremenSous pos-
sibilities in ap ]iications where several am-
plifiers must ge pumped simultaneously.
In fact, one tube—operating on the mode
which delivers 600 mW minimum power
output—will pump 10 or more parametric
amplifiers.

COMPONENT SAVINGS
POSSIBLE
The capability of these new tubes to
pump several parametric amplifiers will
greatly reduce the number of tubes re-
quired in many systems. In phased array
radars, for example, a net saving of sev-
eral hundred tubes may result when a
switching network is coupled with mul-
tiply pumped parametrics.

DESIGN ECONOMIES REALIZED
Dramatic reductions in system design costs
are indicated when the new Sperry Tubes
are used in doppler radars, FM communi-
cations systems, and other K-band applica-
tions. Operating in a flat-top mode these
tubes have an amazing 20 Mc bandwidth.
This characteristic permits tremendously
.increased latitude in the specification of
other parts. The system designer, freed
from the tedious necessity of closely match-
ing components, works more quickly, more
efficiently, and more economically.

+
—
+
F
:
3
R

Pawer Output
PN

/

slisss laas by

Beom Voltage

A typical main mode, adjusted for opti-
mum flat-top operation
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FREE K-BAND BROCHURE

A NEW, FREE BROCHURE DE-
SCRIBES THE CAPABILITIES OF
THE NEW SPERRY K-BAND OSCIL-
LATOR FAMILY IN GREATER DE-
TAIL. FOR YOUR COPY, WRITE TO
SPERRY ELECTRONIC TUBE DI-
VISION, SEC. 115, GAINESVILLE,
FLORIDA.

Since the new Sperry family is ready
for volume production, you can start
specifying them now. Unit price is $2,995.
Cain & Co., which represents Sperry
Electronic Tube Division nationally, has
a salesman near you. He’ll be happy to
help you work out the details. Call him
today!

GAINESVILLE, FLA. / GREAT NECK, N. Y.
SPERRY RANO CORPORATION
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Only

“KEMET”

The SPECIALIST in
SOLID TANTALUM
CAPACITORS

has the widest choice of high-voltage types

—also available in low capacitance values!

J-SERIES N-SERIES

(Polar Type) (Non-Polar Type)

.0047 to 330 .0024 to 160

MICROFARADS MICROFARADS

Temperature Range: Temperature Range:
—55 to +125°C —55 to +105°C

J-Serles meets or exceeds MIL-C-26655A

KEMET offers you the only full line of high-voitage solid tantalum capacitors for a multitude of
military/industrial applications. J-Series and N-Series are available in working voltages of 75,
60, 50, 35, 20, 15, 10, and 6—in standard E.|.A. values with +5%, =10%, and =20% tolerances.
Low leakage characteristics are excellent. Four J-Series case sizes conform to MIL-C-26655A—
with or without insulating sleeve. Leads are solderable and weldable. All KEMET capacitor
types have passed approved environmental tests, Whatever your solid tantalum capacitor needs,
meet them with KEMET’s complete line! Kemet Company, Division of Union Carbide Corpora-
tion, 11901 Madison Avenue, Cleveland 1, Ohio,

: . “Kemet” and “Union Carbide” are registered trade-marks for products of
Write for technical data on the
UNION

S ainn Canscltarsd KEMET COMPANY [T UTIN:
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OPTICS FOR ELECTRONICS...

Components and systems for visible, ultraviolet,

and infrared radiation. GEC’s Astro-Optics Division spe-
cializes in design, development, and manufacturing of optical com-
ponents and systems for the ultraviolet through infrared spectrum.

Here are a few of the optical components you can order from
Astro-Optics: prisms, flats, spherical, aspherical and parabolic
surfaces, reticles, information choppers, encoders, precision
vacuum coating, and optically polished synthetic crystals.

Also available from Astro-Optics are infrared and optical-
electronic systems.

For complete information regarding your precision optical
requirements, write today to:

ASTRO ] OPTICS DIVISION

. . « precision optics at work

000

GENERAL ELECTRODYNAMICS CORPORATION
4430 FOREST LANE ¢« GARLAND, TEXAS

Circle 23 on Inquiry Card ELECTRONIC INDUSTRIES -+ March 1962




Tl i
o RELIABLE products from RAYTHEON

s
/“TI ” L

wree-eye” GRT maps and films targets
Raytheon’s unique “3-eye™ radar display tube has Force, are an example of Raythecon’s capabilitics in de-

two optical windows in its sides which permit: velopment and production of specialized equipment.

‘ e A moving map of the target arca to be projected onto We also make a very reliable line of display devices,
the screen in conjunction with radar target sightings. such as the metal-cnvelope 16ADP, in both radar and
e A permanent photographic record of the composite infrared-stimulable phosphor types. For complete de-
picture for later analysis by air intelligence. tails, pleasc contact: Raytheon, Industrial Components

These 10-inch *‘3-eye” tubes, now in use by the Air Division, 55 Chapel Street, Newton 58, Massachusetts.

Send for the Electron Tube Data File

Circle 24 on Inquiry Card
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Sub-miniature test

and sensing .
components o
for front panel ’
servieing . . .

These tiny “tell-tales” for every piece of equipment make servicing
and troubleshooting simple. Use them to monitor electrical and me.
chanical functions — tell operator when malfunction occurs — help
spot source of trouble — simplify checking —adjustments — protect
costly components.

THE ALDEN PAN-I-LITE

3 times greater light efficiency « 1/6 the size of minia-
ture bayonet bulbs . Easier mounting, snap in .
Quick and easy to renlace from front of panel « Visible
from any angle, any distance « Non refracting « No
bulky focusing or refracting devices » Variety of colors
and voltages (6v, 12v, 28v incandescent, 110-220v
Neon).

THE ALDEN PAN-I-LITE SWITCH

Tiny push-button, snap-in indicator gives positive
indication — 180° visibility « one-piece replaceable
bulb lens « use as press-to-test indicator or remote
control switch « In 6, 12, 28v incandescent blue, red,
green, white, yellow « Quick snap-ring mount.

ALDEN STAK-IN TEST JACKS

Exclusive molded-in eyelet permits fast, low-cost
machine assembly « No nuts, washers, sleeves »
Won't vibrate loose, turn, or fall out « Rugged Nylon
insulation « Reliable 360° Beryllium contact.

— ALDEN STACKING AND PATCH CORDS
1 \ Miniaturize your computer with tiny cord sets « stack
£ / | and patch for positive interconnections » reliable
/ integrally molded units take any standard .080" test

@ prod - resilient contact « lead length to your specs is
@  covered in flexible rubber.

ALDEN FUSE-LITES

Here's a compact panel-mounting fuseholder that
indicates when fuse is blown, Fuse blows — lite blows.
Takes standard %" x 14" fuse. Protect your equip-
ment with Alden Fuse-lites. For 6, 12, 28, 110 and
220 volts, 15 amps to 110 volts, 7.5 amps at 220 volts.

ALDEN

3123 N. Main St., Brockton, Massachusetts

Write for Vest Pocket
Guide and Samples:

SEE US AT BOOTH 1613-1615
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Tele-Tips

GRAPHITE, it turns out, has a
characteristic that is particularly
valuable in these times—it gets
stronger with increases in temper-
ature. Where most other metals
begin to melt below 4,000°F.,
graphite doesn’t even reach its
peak strength until 4,700°. One
aerospace company has already
subjected it to 5,200°.

ELECTRONIC MONITORING of
hospital patients is sorely needed
to relieve hard-pressed hospital
staffs. Just how important it can
be is seen in recent statistics
which point out that there are
23,000 reported vacancies in hos-
pitals for professional nurses.
Costs in the private short-term
general hospitals are at an all-time
high of $32.23/day.

WOMEN ENGINEERS and women
scientists together make up only
about 4% of all such technologists
employed by the federal govern-
ment. About 7% of a total of over
166,000 registrants in the National
Register of Scientific and Techni-
cal Personnel are women. The
largest field for women in this reg-
ister was biology and the next,
psychology.

ELECTRONIC ‘“HOAX” uncov-
ered by the Food and Drug Ad-
ministration shows how gullible
the public can be. The FDA
clamped down on the “Electronic
Medical Foundation,” marketing a
line of electronic diagnostic ma-
chines, carrying such fancy names
as the “Short Wave Oscillotron,”
the “Oscilloclast,” the “Depola-
ray,” and the “Sinusoidal Four-In-
One Shortwave Oscillotron.” Basic
to the treatment was analysis of a
drop of blood from the patient,
which was sent to a central diag-
nostic office. FDA found that the
diagnostic center could not even
distinguish the blood of animals
from the blood of humans, or that
of the living from the dead. All
13 machines, despite their exotic
names, were worthless in the
treatment of human ailments, ac-
cording to the FDA.
(Continued on page 52)
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NUMBER 22 — NEW PRODUCT SERIES

New Bourns Knobpot*-Precision Potentiometer,
Dial and Knob -All in Front of the Panel!

With the new Bourns Knobpot, nothing is behind the panel but
the solder hooks and the bushing. Everything eise is out in front,
integrated into a single, compact unit. (Just 34” in diameter
by 1” long, the easy-to-mount 10-turn Model 3600 Knobpot is
shorter by 14” than comparable potentiometers alone—to say
nothing of the space it saves by incorporating its own turns-
counting dial.)

Settings are easy to make and permanent. The clear-reading
dial lets you adjust to 0.5% of the unit’s total resistance value,
and the knob’s self-locking feature keeps your adjustment
steady even under 10G vibration or 50G shock.

Reliability is insured by features you have come to expect from

*Trademark of Bourns, inc.

Manufacturer: Trimpot® potentiometers; transducers for position, pressure, acceleration. Plants: Riverside, California; Ames, lowa; and Toronto, Canada

ELECTRONIC INDUSTRIES + March 1962

Bourns: exclusive, indestructible Silverweld® multi-wire termi-
nation; 1009% in-process and final inspections; Bourns’ Reli-
ability Assurance Program —the most extensive in the industry.
Write for complete data.

Resistances: 10000 to 100K std. (to 250K spl.)

Linearity: +0.5%

Power rating: 1.5W @ 25°C

Max. operating temp.: 4-85°C

Mech. life: 200,000 revolutions

Humidity: MIL-STD-202, Method 103,
Condition B (steady state)

=

SHOWN
HALF SIZE
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firs
non-bridging
Mercury-Wetted

i

rd

o

FORM C 7 E

HGS ,
SWITCH | %
acrion Uk

A—Mercury (shown in orange) covers azmature
and contact faces.

B &C~—As armature moves from cpen ta closed
position, mercury filament breaks before new
contact is . made in a true Form C (break-before-
make) action. Ruptured mercury surfaces accel-
erate away from each other at estimatad 1500G’s
providing rapid breaking action.

D—Contact surfaces join. Mercury wetting
dampens rebound, eliminates chatter, provides
uninterrupted metallic contact.

Similar contact action occurs on release. Draw-
ings show Form C HGS switch. Clare Form D
HG, HGS and HGSS have similar mercury
action, but provide make-before-break contact.



Clare HGS-5000

high speed...lorig life...no contact bounce...no electric chatier

A package for

A switch .
every mounting

for every design

CLARE Type HGS— AS MODULES

Speed to 200 cps CLARE HGS and HG
The HGS with Form D (bridg- THE : switch capsules are avail-
ing) contacts is the fastest able in steel-enclosed

operating, most sensitive mer- f MERCURY-WETTED : modules for CO"\t’e:'el"t
cury-wetted contact switch H - y mounting on printed cir-
available. Permanent magrets A RELAY PRINCIPLE i cuit boards. Excellent
provide single-side-stable and . . by mechanical protection and
bi-stable adjustment. The remarkably long life of ™ |  magnetic shielding.
CLARE mercury-wetted
'CLAREI;ryDe HGSS— relays is the result of a de- IN CYLINDRICAL
or small space . L a PLUG-IN CANS
sign principle whereby a film

The HGSS switch capsule is fg P P th y tact CLARE HGS switch cap-
Identical with the HGS and of mercury on the contacts sules are available in sin-
performance characteristics is constantly renewed, by gle switch units in cylin-
are comparable. _The HGSS capillary action, from a mer- o drical.steelcontainerswith
uses a shorter coil and mag- h plug-in base. The smaller
netic structure and is ideally cury pool. Both CLARE \ LA HGSS type is similarly
suited for use where mounting . HGS and HG switches are mounted"lfg use in limited
space is limited. i : . space. switch cap-

} sealed in high pressure - sules maybethusmounted
hydrogen atmosphere. Cer- with one, two, three or four
tain construction differ- capsules with single coil.
CLARE Type HG— ences, however, give greater .
Loads to 250 va speed and sensitivity to the & ¥ ON PRINTED
The HG switch capsule will HGS switch CIRCU BOARDS
handle contact loads as high * Printed circuit board
as 5 amperes, 500 volts (250 assemblies are avail-
va max.). In the HGP typeitls able with either HGS

available equipped with two o Al or HG switch capsules
permanent magnets for sin- ﬁ c B B designed to customer
i specifications by

gle-side-stable, bi-stable or
chopper operation,

=)l 1 l CLARE or mounted on
¥ 6 't boards supplled by the

L LI
&_é_&_/ customer,
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makes the

Tektronix
Type 545A
your best
Iinvestment

VERSATILITY

. for pulse-sampling applications . . . for transistor-rise-
time testing . . . for semiconductor-diode-recovery-time
studies . . . for strain-gage and other transducer measure-
ments . . . for differential-comparator displays . . . for
multiple-trace work in general laboratory experiments.

. for single-shot or recurrent or triggered main-sweep
presentations . .. for either conventional or triggered jitter-
free delayed-sweep presentations.

With 16 plug-in units available, the Tektronix Type 545A
Oscilloscope holds the capabilities for displaying simply
and reliably almost any dc-to-30 mc signal in almost any
lahoratory application.

And an operational amplifier soon available will even
further widen the scope of Type 545A QOscilloscope meas-
urements —through its capabilities for integration, differen-
tiation, amplification, summation, other operations for
medium and high-frequency applications.

* o o s e * ° o & o o . .

RELIABILITY

. from a company that has originated its own designs in
over 50 different laboratory oscilloscopes—incorporating
many special components desigred and made by Tek-
tronix to provide optimum perfcrmance and assure con-
tinuing reliability.

.. from a company that has specialized in manufacturing
ONLY laboratory oscilloscopes and associated instrumen-
tation.

. from a company that has emphasized quality in design
for quality in performance for 15 years.

CONTINUING ASSISTANCE

And to maintain high performance, Tektronix backs up
every Type 545A Oscilloscope with comprehensive field
services from 37 Field Offices and 20 Repair Centers
throughout the United States and Canada. For Tektronix
believes that a manufacturer’s responsibility to the user of
his product continues throughout the life of the instrument.

* o e o o ® ® 8 e 8 8 o o o L]

Type 545A performance characteristics include: Risetime of
12 nanoseconds—with fast-rise Plug-in Units. Calibrated
Sweep Range of 0.1 usec/cm to 5 sec/cm. Calibrated Sweep
Delay from 1 usec to 10 seconds.

Other Tektronix features include: Single Sweep (for Time
Base A). 5X-Magnifier. 10-KV Accelerating Potential. Ampli-
tude Calibrator. Electronically-regulated Power Supplies.
Type 545A (without plug-in units) . . . . . .. . . . 91550
Type CA Dual-Trace Plug-In Unit (as illustrated) . . . $260

U.S. Sales Prices f.0.b. Beaverton, Oregon

Call your Tektronix Field Engineer
for a demonstration of the versatile
and reliable Type 545A Oscilloscope
in your own application.

SEE THE LATEST TEKTRONIX INSTRUMENTS
AT THE IRE SHOW — BOOTHS 3502-3508

Tek tronix, Inc. ro.50x 500 - BEAVERTON, OREGON | Mitchell 4-0161 - TWX—BEAV 311 - Cable: TEKTRONIX

TEKTRONIX FIELD OFFICES: Albuquerque, N. Mex. « Atlanta, Ga. « Baltimore (Towson) Md. « Boston (Lexington) Mass. = Bufalo, N.Y.  Chicago (Park Ridge} lil. « Cleveland, Ohio » Dallas, Texas » Dayton, Ohio
Denver, Colo. = Detroit (Lathrup Village) Mich. « Endicott (Endwdl)NY « Greensboro, N.C. » Houston, Texas « Indianapolis, hd. « Kansas City (Mission) Kan. « Los Angeles, Calif. Area (East Los Angeles

Encing » Pasadena « West Los Angeles) » Minneapolis.Minn. « Montreal, Ouebec, Canada + New York City Area (Albertson, L.I..N.Y. « Starrford, in. « Union,N.J.) « Orlando, Flz..» Philadelphia, Pa. «

Ariz. « Portland, Ore. + Poughkeepsie, N.Y. « San Diego, Calif. « San francisco, Calif. Area (Lafayette - Palo Alto) - Seattle, Wash. - Syracuse, N.Y. » Torcn‘o (Wullowdaht) Ont., Canada » Washington, D.C. (Ann mdare Va)
ENGINEERING REPRESENTATIVES: Kentron Hawaii Ltd.. Honolulu, Hawaii. Tektronix is represented in twenty-five overseas countries by gualifiad engineering organizations.

European and African countries. the countries of Lebanon and Turkey, please contact TEKTRONIX INTERNATIONAL A.G., T: 9 1A, Zug, d, for the name of your local engineering representative.
Other Overseas areas, please write or cable directly to Tektronix, Inc., International Masketing Department, P. O. Box 500, Beaverton, Oregon, U.S.A. Cable: TEKTRONIX.
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MILLIVOLT.
SUBCARRIER. |
OSCILATOR §

New from Dorsett Electronics is the Model
MVO-20, o realistic approach to reliability in the
design of solid state, low level subcarrier oscillators.

Silicon semiconductors are used throughout a
circuit which provides balanced differential input,
excellent common mode rejection and stable data
over a wide environmental range.

The MVO-20 is packaged in the die cast Dorsett
»20" series No. 2 module compatible with other

SPECIFICATIONS:

428 +10%, 25 me max.

Modulation Sensitivity: ==7.5% frequency deviation with ==10
MY or 0 10 20 MV

Power Input Required:

input Impedance: 10K {naminal).

Linearity: Better than 0.5% DBW, best straight line.

Output Voltage: 0.5 VRMS minimum into 8K.

Output Impedance: 47 K.

Harmonle Distortion: 0.75% max.

Frequency Response: 0.5 db (mod. index of 2.5}

Amplitude Modulation: 0.5 db mox.

Common Mode Refection: 100 db minimum from DC to 1000 cps for
common mode inputs up to 10 volts
peak to peak. 140 db minimum a} DC.

Drift: =19, DBW, for 8 hours static
environment

Center frequency and sensitivity stable
=29, DBW, 0°F to 185°F. Operational
—60°F 1o 212°F.

The center frequency and sensitivity will not vary mare than =19,
DBW under the following environmental conditions.

Temperature:

Acceleration: 150 G, any oxis.

Shock: 100 G, 11 ms, any oxis.

Vibration: 20 G, 20 to 2000 cps in 5 minute sweeps

in ony oxis.

Ahtitude: Unlimited.

Humidity: MIL-E-5272.

“20" series telemetry components. Distortion and
intermodulation are held to @ minimum through
careful package design. Components aren’t cramp-
ed to rob reliability. The package is small enough
to meet most system configuration requirements.

If you can’t afford to take chances on reliability,
be sure to evoluate the Dorsett Model MVO-20
low leve! subcarrier oscillator for your next telem-
etry requirement.

DORSETT ELECTRONICS, INC.

March 1962

P.O. BOX 862 ® NORMAN, OKLAHOMA ® JEFFERSON 4-3750
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HERE'S OUR BABY!

MINCOM’S NEW 1.2mc COMPACT

RECORDER/REPRODUCER

ELECTRONIC INDUSTRIES -

March 1962




MINCOM'S NEW CMP-100 is the first mobile field
recorder/reproducer with wideband and predetec-
tion performance. Like Mincom’s standard-rack
CM-100, the new Series CMP records up to 1.2 mc
on seven tracks at 120 ips — with the positive accu-
racy possible only with longitudinal recording on
fixed heads. Its two major components can be placed
in an over/under configuration, side by side, or
separated; it is easily fitted into many airborne, ship-
board or van installations. The only transportable field system with six speeds,
CMP is wired for full remote control and has two monitor playback channels.

Mincom Series G-100-Now 600 kc at 120 ips

Bandwidth and speed are now increased in the Series G-100,
a superb, all-purpose general instrumentation system with
improved dynamic range. Performs both FM and analog test-
ing, RF or closed-circuit data storage, with a Direct response
of 300 cycles to 600 kc at 120 ips. FM response at 60 ips is
dc to 20 kc (extended), dc to 10 kc (standard).

The G-100 Recorder/Reproducer, with fourteen interchange-
able analog or FM tracks in one standard rack, is reliable and
simple, with plug-in card system record/reproduce modules
and Mincom’s exclusive DC tape transport.

Two Important Facts about Mincom Recorder/Reproducers Joemes a. L i
1. Indefinitely prolonged recording time is possible with Mincom systems.
An automatic transfer, with a 30-second overlap, enables any pair of similar rseomenss |
Mincom recorders to gather consecutive information for any desired period ‘ b

of time.

2. Mincom's method of longitudinal recording with stationary heads assures
reliable response up to 1.2 megacycles. The mechanical precision of
Mincom's fixed-head assemblies is an important factor in recording con-
tinuous, uninterrupted data, as well as in ease of operation and reduction
of maintenance down time,

Werite for detalis and
L _ S _ — complete speclfications

Mincom Division Bm

Los Angeles 25, California - Washington 4, D.C.

ELECTRONIC INDUSTRIES -+ March 1962 Circle 30 on lnquiry Card
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Dean von Kleist of the cathedral of William Dul)iliel’* estified l)e[or’e Jim McHugh and Jack Greenberg,
friend,"“When a picce of brass Wireless Committee that he had Mica Engineering and Reliability

wire is put into a small Jeveloped a small mica condenser for -

apothecarics’ vial and clectrified,
remarkable effects follow...”

He had invented the Leyden jar—
a clumsy, fragile, liquid-filled

glass cylinder that

puzzled and delighted polite

Assurance Engineering

radiotelegraphy ... that dhould respectively, anno.u.nce in Providence,
Rhode Island, ‘‘Millions of

l)e able to fal(e f|1e place 0{ a w|10|e component hours, logged on

battery of Leyden jars.” hundreds of consecutive controlled

The Dubilier mica condenser test lots of the new line of CDE

dipped micas, indicate a

distinct trend toward a failure rate

of .001% per 1000 hrs."”

r’evolufionized naval communicalions and

was insfrumenful in f|1e defeai 0[ f|1e

German Gr’and ﬂeef in Wor’ld \x/m’ I

J re th ) Mica, the world's most perfect
SOCICty for more than a ccntury ‘Sfi" aclive in Corne" Dul)'lier’

dielectric material, is ready for its
Space Age assignments.

(whenever mica history is made, Cornell-Dubilier makes it)

There are at least nine other significant reasons why Cornell-Dubilier qualifies as the world's leading
source for mica capacitors: CDE makes the smallest! Type 126D miniature dipped mica measures only
.26"x.12”x.095” thk., weighs only .095 grams / CDE makes the largest! Type 77 stands 30 inches

tall and has a diameter of 18 inches, is designed and built for long range transmitters / CDE makes the
only line of mica tubulars! The process is proprietary, but the applications are not. Designed

for automated production techniques / CDE makes the most closely controlled temperature-compensated
micas! Tolerances are as close as 5 ppm per degree C of the desired normal value, in either

direction / CDE is the largest source of metal-clad micas! / CDE is the only ‘capacitor manufacturer

that processes mica from the raw state! / CDE is the only source of unconventional mica

capacitor shapes! / CDE has the Iargest newest, most modern facnllty devoted to mica capacntor design,

development and production! This 100,000 sq. ft. facmty in Providence, Rhode Island, expresses
Cornell-Dubilier’s faith in mica’s future / CDE has the most complete line of micas available anywhere!
Dipped capacitors, molded capacitors, encapsulated miniature capacitors, pulse capacitors,
resin-encapsulated capacitors . . . mica in every shape and size to suit your every need / Unprecedented
capability with mica—another example of how Cornell-Dubilier Can Do more in '62 . . . for you!
CORNELL-OUBILIER ELECTRONICS, OIVISION OF FEOERAL PACIFIC ELECTRIC COMPANY, 50 'PKSTREET, NEWARK 1, NEW JERSEY

Our technical literature on mica capacitors is precise, complete and immediately available.

=8 CORNELL-
il DUBILIER

See you at the IRE show! Booths 2721-23-25,
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alpha metals, inc. ssw

.

o
o

sey City, New

Jersey o

Los Angeles, Calif. » Alpha-Loy Corp. (Div.) Chicago, lll. » Alpha Metals, inc. (U. K.) Ltd., London, Eng.

new bar solder
cuts printed circuit
joint rejects

Use of a recently developed
Vaculoy® bar solder cuts
printed circuit joint rejects from
1in 500 to 1 in 5,000. The pri-
mary reason for this amazing
performance is the fact that the
new bar solder is significantly
freer trom oxide forming ele-
ments.

Here are some of the other
advantages offered by Alpha
Vaculoy solder:

1. Substantially less dross.

. Increased bath life.

. Less inherent inclusions.

4. Improved wetting.

. Brighter joints.

. More finished uniis per
pound.

Alpha’s new Vaculoy solder was
developed specifically for elec-
tronic and computer printed
circuit applications. 1t conforms
to latest revisions of Federal
Specification QQS-571 and
ASTM.

Its initial cost is pennies per

pound more than ordinary
solders, but in terms of effec-
tive joints and man-hours,
Vaculoy costs appreciably less.
Full information on request.

Circle 51 on Inquiry Card
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automatic soldering with solder preforms

-

2
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Cen-Tri-Core” solder...more joints per |b.

solder

rosin

solder

Automatic soldering requires solder preforms of
controlled alloy content, size and shape. The
right preforms can increase production, guar-
antee product precision, cut labor costs and
provide stronger, smoother joints.

Alpha’s experience can help you secure the
correct solder preforms for every job and achieve
the maximum effectiveness and economy from
automatic soldering. Alpha solder preforms are
available in discs, rings, spheres, washers, pel-
lets and an almost limitless variety of forms.
Both solid and flux filled forms can be supplied.
The Alpha "“Guide to Automatic Soldering with
Solder Preforms’’ is yours for the asking.

Circle 52 on Inquiry Card

The use of Alpha Cen-Tri-Core® “energized”

rosin-filled solder results in more joints per

pound as well as higher quality. Here's why:

1. No rosin voids or skips.

2. No cold joints or rejects.

3. Fast-act'ng, non-corrosive flux provides simul-
taneous “wetting flow'’ and ‘‘take.”

4. Solders to poorly plated or oxidized parts.

Cen-Tri-Core® rosin-filled solder is available in 8

fiux percentages, in diameters from .010"” and

in all alloys of tin and lead as well as in tin-

lead-silver for soldering silver fired ceramic

parts. It conforms to latest revisions of Federal

Specification QQS-571, Mil Std. 6872 and ASTM.

Test its superiority for yourself by writing for a

generous engineering sample suitable for fifty

reliable connections. No cost or obligation.

Circle 53 on Inquiry Card

wave fluxing and foam fluxing improved
with activated liquid rosin flux

Even oxidized surfaces nor-
mally resistant to soldering
can now be soldered quickly,
efficiently and safely with
Alpha's new printed circuit
flux. its instant wetting action
and excellent capillarity prop-
erties are extremely impor-
tant for printed circuit dip

soldering, automatic wave
fluxing and installations re-
quiring foam fluxing.
Alpha’s fluxes meet all gov-
ernment specifications. Full
information on this new
series of activated liquid
rosin fluxes for critical sol-
dering applications is yours
on request.

Circle 54 on Inquiry Card
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a PRECISION Tool for PRECISE work

American Beauty’s B-2000 Microminiature Soldering Iron

The B-2000 is a new, unique, featherweight soldering tool with perfect
balance, incorporating features found in no other electric soldering iron.
Conceived and developed specifically for ever-changing and increasingly-
more-difficult soldering requirements, the B-2000 has excellent capacity for all
microminiature and subminiature soldering applications, including strain-
gauge connections. Used in the laboratory,
or on the production line, the B-2000 as-
sures the best soldering job in the traditional
highest quality of any American Beauty sol-
dering iron. Unsurpassed life andreliability.

FEATURES
Feotherweight — with perfect bolance * Anti-rell
baffle—No stand required * Three-piece design
for simplicity e Cool, comfortable, easy-grip,
fatigue-free Nylon handle © Detachable, super-
flexible, plastic cord set e Floating heating
element—Advancod design and construction for
long life o Simple, interchangable, inexpensive,
threaded type tips—Several sizes © Very finest

Attractively packoged in individuol, hinged crysial case-
materials throughout assure quality

including various tip ossortments.

AMERICAN ELECTRICAL HEATER COMPANY

21-8

\ oy 4
l(ln ican Beayty

DETROIT 2, MICHIGAN \,‘
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(Continued from Page 42)

GROWTH OF THE SCIENTIFIC
community is accelerating so rap-
idly that some 80 to 909 of all the
scientists that have ever lived are
alive now.

“PROJECT TURNABOUT” is a
“unique” AICBM defense con-
cocted by one D. G. Brennan, and
reported in the newsletter of the
PG on Information Theory. It
goes: ‘“Consider a large array of
rigidly fixed rocket engines uni-
formly distributed in a band about
the earth’s equator, all pointed
tangent to the earth’s surface,
parallel to the equator, and
pointed in the same direction.
Then, when an incoming enemy
warhead is detected, these rocket
engines are all turned on. This
applies a large torque to the earth
about its axis of rotation, acceler-
ating its rotation. By suitable
control of the rocket thrust, the
earth can be rotated 180° between
the time of detection and the time
of impact. The missile would,
therefore, land on the enemy’s
own territory, and contribute to
his own destruction.” And the re-
port goes on to give the parame-
ters of such a system.

EXPERIMENTAL “TEACHING
MACHINE” project is being con-
ducted at the Univ. of Michigan,
using a local student. After 200-
odd hours of lessons in “machine-
taught” spoken Spanish, he has
Journeyed to Mexico to live among
natives—and to bring back all his
conversations in tape recording.
The student knew no Spanish
when he started, now speaks Span-
ish as well as, and exactly like, a
12-year-old Spanish boy.

SOUND WAVES have been found
to improve the economy of evapo-
rator operation in converting sa-
line water to fresh water, accord-
ing to a study by the Dept. of the
Interior. Acoustic vibrations in
electrically heated pipes and in
the pipes themselves resulted in
improvement in water side heat
transfer coefficients varying from
450% at a Reynolds number of
540, to 16% at a Reynolds number
of 16,000.
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Make Cores Lighter and Smaller
with less copper and lower losses

by using Armco Thin Electrical Steels

—y v : -' ‘ t

New stecks are Magnetic properties of these special Armco Steels offer opportunities
born at to improve performance and cut costs of components for
Armeo operation at 400 to 2000 cps and higher frequencies.

Armeo Thin Electrical Steels offer you these advantages hecause they have an

unusual combination of magnetic and physical properties:

— Exceptionally high permeability

— Low hysteresis loss

— Minimum interlaminar loss

— High lamination factor

— Properties fully developed at the mill

£ + For beatter
Elesctlevelllzl electrical

apparatus

Available in three different grades. you have a wide choice of maenetic characteristics

to most precisely meet your requirements.

Armeo TRAN-COR T—A non-oriented grade available in 5 and 7 mils.
Armeo Oriented T—0Oriented grades produced in 1, 2 and 1 mils.
Armeo Oriented TS—Super-oriented. very high permeability, 1 mils,
Use the advantages of Armeo Thin Electrical Steel in your products. Write us
for complete information. including design curves. Armco Division, Armco Stee!

Corporation, 1742 Curtis Street, Middletown, Ohio.

\ ) ..
ARMCO Armco Division

\4
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The Oak Approach

When must contact be “Good as Gold”?

When time means harmful tarnish!

Of course grold is a nafwial wherever rotary or push-
button switches must remain in any one position
for months-on-end. Simply because it assures per-
fect, lusting contact withon! care where switches
are operated infrequently.

Under other circumstances, however, contact
“good as gold” may call for radically different con-
struction, different selection of metals, as you well
know. All the picky considerations so familiar in
switch design are thoughtfully gone over in full
each time OAK develops a sicitch recommendation.
Common, ordinary silver plate may be best of all.
(Generally gives outstanding results where 10,000
cveles use-life is sufficient . . . and then provides

brass-to-brass contact up to 200,000 cycles of oper-
ation where a hit of circuit noise can be tolerated.)

Then, perhaps, that “good-as-gold” answer will
be OAK CMS-202 high-temperature alloy . . . or
simply a more familiar silver alloy. OAK recogni-
tion of countless significant details helps you save
hy preventing over-engineered switches — as well
as by safeguarding performance.

So let OAK unrave! the tedious details: choice
of contacts . .. make-up of metals ... proper insula-
tors and frame design. Creating superior switches
and complete switching subassemblies is our full-
time business — probably the best reason of all for
making OAK your sicitch-enginecring “right arm.”




~ QAK ideas cut cost of switches for countless
; a‘pplications — Good switch-engineering, as you

know, doesn’t mean designing the most expensive item
to do the job, under all conditions, for a hundred years.
It means creating the lowest-cost component that can
handle the job and provide proper use-life. Be it push-
button, rotary, lever or slide switch — send your per-
formance and application data along when you order.

Although you may have been dealing with us for years
— you can enable us to do a still better job for you. Asa
switch specialist, OAK can spot needless costs in mechan-
ical and electrical specifications and help control or elim-
inate them.

OAK assemblies can cut production costs
... free-up manufacturing facilities — Given
circuit data and opportunity, OAK will also build com-
plete subassemblies, and can often combine switches
with related circuitry to produce cost-saving “package”
plug-ins. Sometimes we can even eliminate expensive
components such as relays.

OAK-built components and subassemblies all are life-
and environment-tested. Products subject to MIL
SPECS (including 3786-A) are checked for performance
under vibration, shock, salt spray, humidity, high alti-
tude and temperature extremes.

You’ll ind OAK engineers eager to assist with prob-
lems. We urge that vou take full advantage of their
unique capabilities.

OAK schedules help speed your production
efforts — Need a prototype fast ? Order it from OAK:
generally it’s completed in 3 days! And compare our new,
faster production cycle — now insured by expanded
plant capacity.

Layout sheets are readily available at no cost. to help
in diagraming vour switch requests. For specific infor-
mation, products, or prototype service, contact your
OAK representative, or OAK directly.

-
- Voryy ’
e SWITTCH

OAK MANUFACTURING CO.

CRYSTAL LAKE, ILLINOIS * Telephone: Area Code 815; 459-5000; TWX: CRYS LK 2350-U;
Cable: Oakmanco. * Plants in Crystal Lake, Iilinois * Elkhorn, Wisconsin

Subsidiaries: OAK ELECTRONICS CORP., Culver City, Calif.

e McCOY ELECTRONICS CO., Mt. Holly Springs, Pa.

ROTARY AND PUSHBUTTON SWITCHES + TELEVISION TUNERS + VIBRATORS « APPLIANCE
AND VENDING CONTROLS ¢ ROTARY SOLENOIDS + CHOPPERS + CONTROL ASSEMBLIES




Series 190034 Plug & Socket. 34 contacts
illustrated with side opening aluminum
hood and protective shells.

Series 1900152 Plug & Socket. 152 con-
tacts with wire-wrapping terminations
and reinforcing stainless steel channels.

- GENTER SCREWLOCK CONNECTORS ---

'Olloottoooooooooo.-.ooootoo.oottotoot'o'.'lloon

Series 190078 Plug & Socket. 78 contacts
illustrated with mounting flange pro-
tective shell, Also 104 contacts.

Series 190022 Plug & Socket. 22 contacts
illustrated with side opening aluminum
hood, protective sheli. Also 10 contacts.
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small size...big reliability

Designed expressly for critical military and commercial applications, Continental
Connector’s Series 1900 Center Screwlock Plugs and Receptacles can provide up to
152 connections in less than 3.6 inches length! And—they’ve proven their reliability
in hundreds of heavy duty aireraft, missile, computer and ground support installa-
tions. Features include double lead thread action center screwlocks, closed entry
contacts, positive polarization, glass filled Diallyl Phthalate moldings. Standard
types are available with 10 and 22 contacts for #20 wire, 34, 78 and 152 contacts for
#16 wire...available with wire wrap terminals, hoods and protective shields,

DESIGNE RS'/ Continental’s Con.Dex File CSL has been compiled to help you select and specify

the Center Screwlock Connectors best suited to your needs. For your copy write
DATA FILE to: Continental Connector Corporation, 34-63 56th Street, Woodside 77, New York

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

CONTINENTAL
CONNECTORS

CONTINENTAL CONNECTOR CORPORATION ¢« WOODSIDE 77, NEW YORK
SEE US AT THE IRE SHOW @ BOOTHS 2307-2309
56 Circle 35 on Inquiry Card ELECTRONIC INDUSTRIES + March 1962




Nno case or hermetic seal required...

solid state

PORCELAIN CAPACITORS

* low loss The dielectric used in “VY” Capacitors is a dense,

* low noise high quality porcelain, formulated and developed

* greater stability by “Vitramon” research chemists. In a unique man-

* wide temperature range ufacturing process, the “Vitramon” porcelain is

* impervious to humidity molecularly fused with fine silver electrodes to pro-

duce self-contained, homogeneous, monolithic units

-65°C to +125°C operation that have an inherent immunity to environmental
0.5 mmf to 6800 mmf . e . .

reads . it ioal s
o to 500 vae degradations and exhibit outstanding electrical and
Conforms to MIL-C-112728 physical characteristics.

©Vitramon, Inc. 1962
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WRAP-AROUND
MAGNETIC SHIELDS|

APPLIED IN SE CONDS

Cuts readily with ordinary scissors. Economical CO-NETIC and NETIC
Magnetic Shielding Foils are for any size or shape components. Availatle
in continuous lengths on rolls up to 15 wide . . . for human production
line or to fit automated existing reels of your tape serving machinery,
Furnished in final annealed state ready for your operation.

HOW YOU SAVE SPACE, WEIGHT, TIME, MONEY

Minimum weight and displacement shielding designs are possible due to the
magnetic shielding effectiveness of Cc-Netic and Netic foils . . . foils can be
supplied FROM .002", even thinner if you desire. Ordinary scissors cut foil
easily to exact contour and size required. Foil can be wrapped quickly around
hard-to-get-at components, saving valuabie time, minimizing tooling costs.

HOW TO INCREASE RELIABILITY

Guard against performance degradation from unpredictable magnetic field con-
ditions to which your equipment may be exposed. Eliminate such failure or
erratic performance possibilities with dependable Co-Netic and Netic protection

. . assuring performance repeatability for your device over a wider range of
magnetic field conditions.

Co-Netic and Netic alloys are not affected significantly by dropping, vibration
or shock. They are characterized by low magnetic retention and do not require
periodic annealing. When grounded, they effectively shield electrostatic as well
as magnetic fields over a wide rarge of intensities.

Every satellite and virtually all guidance devices increase reliability with Netic
and Co-Netic magnetic shielding allcys. Use these highly adaptable foils for
saving valuable space, weight, time and money . . . in solving your magnetic
shielding problems for military, commercial and laboratory applications.

PHONE YOUR NEAREST SALES OFFICE TODAY:

MERIDEN. CONNECTICUT, BEverly 7-9232
UNION CITY, NEW JERSEY. UNion 4.9577
BALTIMORE. MARYLAND, HOpkins 7-3766
DECATUR, GEORGIA, 378-7516

CORAL GABLES. FLORIDA, Highlands 3-7439
MAITLAND, FLORIDA, Midway 7-7830

ST PETERSBURG. FLORIDA, WAverly 1.9735
DALLAS, TEXAS, FlLeetwood 1.1615

HOUSTON, TEXAS. HOmestead 5-7780
ALBUQUERQUE. NEW MEXICO. AMherst 8-6797
PHOENIX, ARIZONA, AMhurst 4-4934

SAN DIEGO. CALIFORNIA, BRowning 8-6230
LOS ANGELES, CALIFORNIA, WEbster 1-1041
PALO ALTO. CALIFORNIA, DAvenport 1-5064
SEATTLE, WASHINGTON, EA 3-8545
MONTREAL, QUEBEC, WEllington 7.1167

MAGNETIC SHIELD DIVISION

Perfection Mica Company [ EVerglade 4-2122

18322 N. ELSTON AVENUE, CHICAGO 22, ILLINOIS
ORIGINATORS OF PERMANENTLY EFFECTIVE NETIC CO-NETIC MAGNETIC SHIELDING
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Letters|

to the
Editor

"—To Carry On My Work
In Ferrite Materials"

Editor, ELECTRONIC INDUSTRIES:

I am taking this opportunity to
inform you that I have reached the
age and desire for complete retire-
ment. My technical life work was de-
voted to high frequency magnetics,
pioneering the applications of newly
developed materials to now universal
usage of ferroinduectors, circuits,
permeability tuning, loop antennas
and host of other devices. With my
retirement nobody is known to me to
continue my remaining and expand-
ing developments in V.H.F., U.H.F.
and space propagation. Some of these
are suggested in my recently pub-
lished book—‘“High Frequency Mag-
netic Materials.” During some thirty
years 1 have accumulated publica-
tions, materials, presses and molds
and instruments for testing. This let-
ter may open the possibility for some
institution interested in my line of
work to pick up all the information,
literature and physical assets at no
charge whatsoever to an educational
or research organization.

W. J. Polydoroff,
Consulting Engineer
927 -156th St.,, N.W.
Washington 5, D. C.

Reactor Facilities

Editor, ELECTRONIC INDUSTRIES:
I was interested in the list of re-
actor facilities which appeared on
page 123 of the December issue of
Electronics Industries. I do not know
whether or not you intended to in-
clude small reactors of the type used
in instruction and research in the
engineering schools in the list of op-
erating reactors, although I noted
some small reactors in the list. We
have a 10 KW Argonaut type reactor
in our Nuclear Engineering Depart-
ment at Iowa State University and
there is a swimming pool type re-
actor of similar capacity at the Uni-
versity of Oklahoma.
Here at Iowa State University we
also have a large (5,000 KW) re-
search reactor under construction. It
should have been included in your
list regardless whether or not you
included the small training type re-
actors.
George R. Town
Dean

College of Engineering

Iowa State Univ.

Ames, Ia.

(Continued on page 64)

March 1962




NEW from
Hi-G, Inc.

1300 series
Voltage
Sensors

Hi-G research has developed the 1300 Series
Voltage Sensor as a packaged circuit which
can be incorporated by Design Engineers into
new and advanced circuitry and designs at
attractive cost savings.

These Voltage Sensors feature:

« Standard Accuracy of 229,

o Temperature Range of —65°C to +125°C

« Sensed voltage may be chosen from 17 to
33 in increments of 1/10 volt

o Two-pole double-throw output

» Current drain of 15 MA maximum

 No auxiliary power required

« Exceeds MIL-R-5757D

 Conservative design guarantees long life
and reliability

1300 Series Voltage Sensors are standard;
other DC voltages, AC voltage or current sen-
sors custom-built on short delivery schedules.

The 1300 Series Voltage Sensors are another
example of Hi-G's ability to produce time,
space and cost saving devices for the elec-
tronics industry.

For more information on 1300 Series Voltage
Sensors, and other Hi-G products, see your
Hi-G representative, or write direct for his
name.

S
N
MICROMINIATURE, SUB-MINJATURE, MINIATURE, TIME DELAY RELAYS AND ALLIED PRODUCTS

whie,
ACII=R  THE ONLY COMPLETE LINE OF BALANCED ROTARY RELAYS 11 BRADLEY FIELD, WINDSOR LOCKS, CONN.
» a I ——.

OTA?‘
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C 600 Orms 265 VOC 800 OHMS
%5 voC JA RES 265 VOC

265 VOC 600 OHMS
3A RES 265 VOC

265 vDC 800 OHm:
3A RES 265 VOC

! 265 VDC 600 OMMS

3A RES 265 vOC
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265 VOC 600 Owms
3A RES 265 VOC

265 vDC 600 Owms
3A RES 265 VDC
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265 VDC 600 OMMS
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Photo is
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265 vOC 600 OMMS
JA RES 265 vOC

265 VOC 600 OMMS
3A RES 265 VOC

announces...

265 VOC 600 OHMS
IA RES 265 vOC

3A RES 265 vDC
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265 VOC 600 OHMS.
3A RES 265 VOC

265 VOC 600 OMMS
3A RLS 265 vOC

a majgor breakthrough in

malitary relay

265 VDC 600 OMMS
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265 VDC 600 OWMS
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JA RES 265 vOC
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265 VOC 600 OHMS I8
JA RES 265 vVOC

3A RES 265 vOC
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265 VDT 600 OHMS
34 RES 265 vOC

265 VDC 600 OrMS.
3A RES 265 vOC

265 YOC 800 OHMs
34 RES 265 vDC

I 265 VOC 600 OHMS
34 RES 265 VDC

265 VOC 600 OMMS
3A RES 265 vOC

265 VDC 600 OHMS
3A RES 265 vDC
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Our engineers have been developing this microminia-
ture relay for more man-hours than we care to admit.
The reason, simply enough, is the rigid objective we
set forth.

For we wanted to offer you a military type relay with
a reliability factor that you—in your fondest dreams—
never thought possible.

To accomplish this, our engineers treated the whole
manufacturing process as an integral part of the
design. They, the design engineers, developed a revo-
lutionary new type of clean room . . . so free of con-
tamination possibilities that it makes old-fashioned
clean rooms resemble the kids’ sandbox. Instead of
trying to eliminate unwanted particles after the relay
is assembled, we assemble and evacuate in the dry
and inert atmosphere that we want in the finished
product.

265 VOC 500 OMMS
3A RES 265 vOC

265 VDC 600 OmMms
3A RES 265 VDC

8 7 6 15

mnnv L . XIUALIS)
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265 VOC 600 OnMmS|
3A RES 265 vOC

265 VDC 600 Onms
3A RES 265 vOC

265 VOC 600 OHMS
3A RES 265 vOC

265 VOC 600 Ovms §
3A RES 265 vOC
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265 VDC 600 OWMS!
3A RES 265 vOC §

265 VOC 600 OHMS,
3A RES 265 vOC

265 VOC 600 ONMS
3A RES 265 VOC

265 VOC 600 OWMS
3A RES 265 VOC

265 vDC 600 OMMS
34 RES 265 vOC
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If you have had the trying experience of having to test
twenty, thirty or forty MIL-R-5757/10 type relays to
get but ten satisfactory ones, we proudly say this new
AE MM-22 relay will prove the answer to your prob-
lems. For the complete background on the design,
development and specifications, please ask for Cir-
cular 1999. Write to the Director, Military Equipment
Sales, Automatic Electric, Northlake, Illinois.

AUTOMATIC ELECTRIC

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS

()

265 VOC 500 OHMS
34 RES 265 vOC

265 VOC 600 OMMS
3A RES 265 vOC

%5 vOC 60
3A RES 26
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Computers are continually being made smaller, and made to perform mathematical operations at increasingly
faster speeds. m One important requirement of this continuing miniaturization program being met by Lionel! is
the production of tiny, yet highly reliable connectors that help to make assemblies “‘tighter,”” and thereby shorten
the distance electricity must travel from one point to another. » If you are not already familiar with Lionel-Anton
micro-miniature, sub-miniature, and miniature connectors, in rack and panel, and printed circuit types, we
suggest that you write for complete technical data—or, better still, let us know when it will be convenient to have
one of our representatives pay you a call.

WHERE IMPORTANT CIRCUITS MEET...

LIONEL-ANTON  CONNECTORS

One of many types of Lionel-Anton connectors (Series MM-22) used in computer
applications. Features include Diallyl Phthalate moldings; exclusive one-piece screw-
lock; bow washers to eliminate axial float; 3:48 thread on screwlocks; square shoul-
der in molding for fixed screwlock; strengthened ““C" clip groove; controlled float in
socket contact; mounting pad surrounds entire guide hole; durable phosphor bronze
male and female contacts. 10 sizes: 5 contacts through 44. Meets applicable MiL
specs. Materials and specifications modified to meet your specific needs. The last
order for this standard item was shipped 8 days ahead of the promised delivery date.

0w
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“There shall be wings!” said da Vinci. “If the accomplish-

ment be not for me, 'tis for some other. The spirit cannot
lie; and man, who shall know all and shall have wings,
shall indeed be as a god.” Leonardo’s originality is evident
in the many sketches and plans for both flying machines
and parachutes in his notebooks. Though he was never
satisfied with his designs and died before he could bring
his work to fruition, his sketchbooks indicate a thorough
study of the mechanics of bird flight and his attempts at
simulating it. The remarkable da Vinci even designed a
helicopter, which indicates that his grasp of aerodynamics
extended well beyond bird simulation to concepts of flight

we employ today.

The facsimile page presented herewith is from his original
book of sketches and observations. Flying Machine models,
constructed in exact accordance with Leonardo da Vinci’s

specifications, are on exhibition in the National Museum.

LEONARDO'S FLYING MACHINE DESIGN—1490

ORIGINA]

Daystrom originated the square design for a trimming
potentiometer. Since we introduced the Squaretrim® several
years ago, it has established an enviable growth curve,

and is being specified on more designs every day. The
original space-saving square shape, plus the high reliability
that results from our wire-in-the-groove resistance element
winding technique (another original) sets the Squaretrim in a
class by itself. Further, we offer immediate delivery and the
widest selection of standard models. Send for catalog.

THE SQUARETRIM® SUBMINIATURE POTENTIOMETER

F—
DAYSTROM, iINCORPORATED
R POTENTIOMETER DIVISION

ARCHBALD,PENNSYLVANIA+ LOS ANGELES, CALIFORNIA
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measures
from

TRUE RMS

frequency range 5 to 500,000 cps

FEATURES
Built-in calibrator . . . easy-to-read 5 inch
log meter . . . immunity to severe
overload . . . useful auxiliary functions

SPECIFICATIONS .
VOLTAGE RANGE: 100 microvolts to 320 volts

DECIBEL RANGE: —80 dbv to +50 dbv
FREQUENCY RANGE: 5 to 500,000 cycles per

second

ACCURACY: 3% from 15 cps to 150KC;
5% clsewhere. Figures apply to all meter readings
MAXIMUM CREST FACTORS: 5 at full scale;
15 at bottom scale

CALIBRATOR STABILITY: 0.5% for line
variation 105-125 volts
INPUT IMPEDANCE: 10 MQ and 25 puf, below
10 millivolts; 10 MQ and 8uuf above 10 millivolts
POWER SUPPLY: 105-125 volts; 50-420 cps,
75 watt. Provision for 210-250 volt operation

\

100 MICROVOLTS to 320 VOLTS |

regardless
of
waveform

Price:
$44S.

DIMENSIONS: (Portable Model) 143%" wide,
108" high, 1238” deep—
Relay Rack Model is available

WEIGHT: 21 lbs,, approximately

Write for catalog for complete Information

BALLANTINE
VOLTMETER Model 320

— Since 1932 —

{23 BALLANTINE LABORATORIES ne

Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGAROLESS OF YOUR REQUIREMENTS FOR |
AMPLITUDE, FREQUENCY, DR WAVEFORM. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR. ALSO AC,DC AND DC/AC
INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER. DTHER ACCESSORIES.
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Letters)|

to the
Editor

(Continued from page 58)

Fourier Analyzer—

Editor, ELECTRONIC INDUSTRIES:

The article Fourier Analyzer Uses
the Hall Effect on page 108 of Sep-
tember ELECTRONIC INDUSTRIES states
that “. . . there has been no new ap-
proach to electronic Fourier analysis
since 1933.”

I wish to call attention to the
paper of V. N. Bogomolov, “Some
New Semiconductor Devices” Zh.
Tekh. Fiz., 26, 1956, p. 693 and my
own paper “The Hall Effect,” Semi-
conductor Products, May 1960, p. 39,
both describe essentially the same
Fourier analyzer.

I very much enjoy your magazine
but just want to set the record
straight,

L. E. Fay III

Sr. Engineer—Magnetics
Bryant Computer Products
850 Ladd Road
Walled Lake, Michigan

"V-T Heater Materials"

Editor, ELECTRONIC INDUSTRIES:

In accordance with your instruc-
tions, please send a reprint of “Vac-
uum Tube Heaters” which appeared
on pages 118-122 of the December
issue. This is fine background ma-
terial for our newer engineers in
the vacuum tube industry.

May I also add that T am looking
forward to your proposed series on
nuclear radiation. As you have men-
tioned in earlier issues, the vacuum
tube industry is already engaged in
studies of this nature. Hopefully,
your upcoming articles will provide
some much needed guides for ade-
quate ratings and satisfactory ap-
plications.

Henry B, Hagman

Manager, Applications Engrg.
Industrial Components Div.
Raytheon Company
Newton 58, Mass.

Coming Events Calendar

Editor, ELECTRONIC INDUSTRIES:
We would very much appreciate
receiving a reprint of your “1962
Coming Events Calendar” which ap-
peared in the January 1962 issue of
Electronic Industries.
We find this a valuable reference
list.
Gretchen R. Randle
Research Associate
urroughs Corporation
Box 892
Paoli, Pennsylvania
(Continited on page 66)
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Type MC resistors
meet every environmental test

o e

As specifications grow even more demanding . . . as envir-
onmental conditions grow even more rigorous. . . you can
continue to place the utmost confidence in Dale precision
resistors.

Dale resistors retain their stability because it is inherent
—that is, “firmly infixed” by design and methods of man-
ufacture. These methods have reached new levels of
achievement as the result of Dale’s super-high reliability
development program.

SPECIAL PROBLEMS? Let us help you with your
requirements for special resistance products. We make
modifications of standard products, resistor networks,
matched pairs, etc. Send us your specs.

PROMPT DELIVERY: Whether your need is for a
short “test run” or a large production release, Dale offers
prompt service, direct from the factory and through a
widespread network of distributors.

Write for Dale Resistor Catalog A

DALE ELECTRONICS, INC.
1304 28th Ave., Columbus, Nebraska
A subsidiary of THE LIONEL CORP.

ELECTRONIC INDUSTRIES - March 1962

pAaLe ) TYPE MC resisTors

CARBON FiLM e MOLDED e PRECISION

Type MC carbon film resistors are
completely insulated and protected
by molded housings against mechan-
ical damage and against moisture,
salt spray and other severe envir-
onmental factors. They offer out-
standing stability and have excel-
lent high frequency characteristics.

® RATED AT 14 watt, 14 watt, 1, watt, 1
watt, 2 watts

@ RESISTANCE RANGE from 1 ohm to 50
megohms

o TOLERANCE *19%

® TEMPERATURE COEFFICIENT 500 P.P.M.
maximum

e FULL POWER to 70° C.

Circle 98 on Inquiry Card
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Letters|

to the
Editor

(Continued from page 64)

Did he have

wave filters
in mind?

"What Price Reliability?"
Editor, ELECTRONIC INDUSTRIES:

I was led to reading John E. Hick-
ey’s “What Price Reliability” in your
September issue by a recent mention
| of it in Sealectro’s “Terminology.”

Ours is an old company, and we
have just recently become interested
in “Electronics.” Modern concepts of
Reliability and Quality Control are
difficult to comprehend and fit into
manufacturing processes that have
sufficed for years.

Mr. Hickey’s article is enlighten-
ing to those of us trained in the elec-
tronic field. I hope it won’t impress

qe5bIHIéB

Above is the original Russian spelling of Chebyshev, the
name of a nineteenth century mathematician to whom mod-
ern network theory owes a debt of gratitude. His well known
polynomials were published in “Oeuvres’” Vol. 1, St. Peters- laymen with the idea that only the
burg, 1899, for use in studying the construction of steam relatively few organizations making
engines. Obviously, he didn’t have wave filters in mind. | “Atlas” size missiles need be so con-

When Chebyshev Polynomials are applied to modern SO SRS IR GO SR e

5 . ! this is not so, and, in fact, customers
filter synthesis they produce ladder networks with controlled e e R
pass band ripple, and roll-off which is more rapid than that tronic devices may gain the most.
produced by ‘“classical”’ networks such as the image para- g. E'..]W;Hizmst, Ml;lpgger,
meter “constant K”‘ pecia roducts wision

The illustration below shows the improved sharpness at ﬁi:?ofl?%t;w e
cutoff and increased roll-off rate for a one section Chebyshev ’ ’

Filter. Admittedly, this is a simplified example, but it pro-
vides an easily understandable comparison between “‘old”’
and ‘“‘new’’ design methods.

When the use of more sophisticated tools such as elliptic
functions and Bessel Polynomials are added to the Cheby-
shev Polynomials, Modern Network Synthesis becomes a
powerful vehicle for the realization of today’s computer and
space oriented filtering problems.

ADC staff specialists are skilled in the art of Modern Net-
work Synthesis. The classicial, modern or computer approach
to network design is used as each may fit a particular appli-
cation. Facilities include those for design, prototype sam-
pling, testing, and production.

"“Congratulations—""

Editor, ELECTRONIC INDUSTRIES:

Kindly accept both my congratula-
tions and appreciation: The congrat-
ulations for a first-rate magazine in
the field of electronics, and appre-
ciation for being on your mailing
list.

The information contained in your
articles is well composed, well illus-
trated, thorough, and abreast of a
fast moving field. I will continue to
read them, circulate them, and keep
them as long as storage space holds

COMPARISON OF ONE SECTION CHEBYSHEY FILTER WITH CLASSICAL CONSTANT K" out,

A. Lattin

/f 4

3

CHEBYSHEY

S I 1
N
~
Ay
AY
— — d— - 1
\

Design Engineer
Minneapolis-Honeywell Reg. Co.
Military Products Group,
Aeronautical Division

N 3
& —CONSTANT-K

| ] Los Angeles 25, Calif, =

S T R - - 1

|

ATTENUATION-DB

] Computer System to Aid
Chemical Plant Operation

5 Celanese Corp. of America will
install a digital computer system
at its plant at Bishop, Texas. The
system, to be supplied by Thomp-
son Ramo Wooldridge Inc., Canoga
Park, Calif., will be used to con-
trol two of the four primary oxida-
tion units at the chemical plant.
It is anticipated that the computer
control system will pay for itself
within two years.

a2 04 o6 08 10 2 3
FREQUENCY-KC

If modern network theory and its application is of interest to you,
we'll be glad to send you a copy of ‘‘General Approaches to Wave
Filter Design*’'— no charge, no obligation.

L.R.E. BOOTH NO. 1623

ADC PRODUCTS
A Division of Magnetic Controls Company
6405 CAMBRIDGE ST, ¢« MINNEAPOLIS 26, MINNESOTA

TRANSFORMERS ¢ REACTORS ¢ FILTERS ¢ JACKS AND PLUGS ¢ JACK PANELS
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LEADERSHIP

with a forward look in the field
of high vacuum equipment . . .

Kinney Vacuum, the accepted leader in the
manufacture of vacuum pumps is acknowledged
foremost in research and development in the
high vacuum industry.

This leadership is carefully guarded by
constant and extensive research and develop-
ment that produces the ultimate in
mechanical pumps, diffusion pumps, valves,
baffles, gauges, vacuum furnaces, space
chambers, and complete vacuum systems.
The resources of the New York Air Brake

Company and all of its divisions guarantee HIGH VACUUM PUMPING SYSTEM . . . KPW-6

every Kinney Vacuum product to be efficient Attractive cabinet_ qesign requires less floor space, cabinet and
X N . . frames are of unitized construction with formica work surface.
in operation, most modern in design, and Accurate pressure readings on ionization-thermocouple gauge
constructed to give the maximum in service. at three positions. New line of components includes high speed

S oil diffusion pump mated with dual-coolant ultra-high vacuum
e PR'OVEN STABILITY drum baffle. These components allow straight through pumping
¢ EXTENSIVE RESOURCES resulting in rapid evacuation o below 1 x 10-% zorr., ultimate

e DYNAMIC DEVELOPMENT pressure less than 5 x 10 ¥ torr.

KIN"EY VACUUM DIVISION THE NEW YORK AIR BRAKE COMPANY
3529 WASHINGTON STREET o BOSTON 30, MASS.
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NEW,
EXOTIC
WAVEGUIDE
DIRECTIONAL
COUPLERS

As MicroMatch® has identified a complete line of high-quality coaxial directional
couplers for the past 14 years, so MicroGuide now identifies a new line of waveguide
directional couplers. And you can now specify MicroGuide with equal confidence
whenever you have a requirement for S, C, X or L band directional couplers.

The model WL271, illustrated, is an example of a standard model modified to meet
a specific customer requirement: L Band; 1100-1700 MCs.; 2RF sampling probes
30 and 72 db below main line Incident Power, and 1 probe 53 db below main line
Reflected Power; directivity 35 db minimum; 150 KW average; 30 megawatts peak
power. All this in a package 1/10th the size of a conventional waveguide coupler.

Find out how readily and inexpensively your most exacting S, C, X, and L Band coupler
requirements can be satisfied. Write us at 185 N. Main St., Bristol, Connecticut,
outlining your specifications in terms of frequency range, power level, coupling
attenuation and type of waveguide.

VISIT OUR BOOTH NO. 2222 AT THE I.R.E. SHOW

SUBSIDIARY OF

~ Gondir”

M. C. Jones Electronics Co., Inc.

T
CORPORATION
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Jr.—named
Omnitronies,

Charles E. Roessler,
Production Manager,
Ine., Phila., Pa.

Morris Cohen — appointed Micro-
wave Dept. Head, Products & Com-
ponents Div., PRD Electronics, Inc.,
Brooklyn, N.Y.

Dr. Phimister B. Proctor—named
Director of Product Assurance,
Hughes Airceraft Co.’s Aerospace
Group, Culver City, Calif.

William H. Hudson—named Man-
ager, Television Products Develop-
ment, Electrical Produets Div., Corn-
ing Glass Works, Corning, N.Y.

br. H. William Welch, Jr.—ap-
pointed Head, Solid State Systems
Div., Motorola Inec., Phoenix, Ariz.

Dr. H. W. Welch, Jr. Dr. T. A. Longo

Dr. Thomas A. Longo—appointed
Director of Research and Engineer-
ing, Semiconductor Div., Sylvania
Electrie Products Inc., Woburn, Mass.

Thomas M. O'Donnell—appointed
Manager, Systems Applications Dept.,
Data Systems Div., Litton Systems,
Canoga Park, Calif.

B. Cletus Kirchner—named Produc-
tion Manager, Thyratron and Reecti-
fier Div., National Eleetronies, Ine.,
subsidiary Eitel - McCullough, Ine.,
Geneva, Il

Chester Gadzinski — appointed to
the newly-created staff position, Di-
rector of Quality Assurance, Transi-
tron Eleectronic Corp., Wakefield,
Mass.

-

James S. LaRue—named Program
Manager, Motorola/Autonetics Min-
uteman Reliability Program, Moto-
rola’s Semiconductor Produets Div.,
Phoenix, Ariz.

Amperex Electronic Corp., Hicks-
ville, N.Y., announces the following
appointments: Larry May—appointed
Produet Specialist, Entertainment,
Semiconductor and Special Purpose
Tubes; and Martin Wolpert-—named
to the position of Commercial En-
gineer-Semiconductors.

(Continued on page 72)
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SMI SERIES—Subminiature
Number of contacts

UMI SERIES. Ultraminiature
Draw-Pull & Screwlock
Number of contacts

5.7,11,14, 20, 26, 29, 34, 42, 50,

MI SERIES—Miniature

Number of contacts
7,12 (8-4), 14,18, 20, 21, 26, 34, 41,50, 75

5,7,9,11, 14, 20, 26, 29, 34, 44, 50 Maximum wire size ................ #20 AWG wire Maximum wire size ................ #20 AWG wire
Maximum wire Size ............. #22 AWG wire Current rating ... 7.5 amps. Current rating .....ccocoorinen 7.5 amps.
CUITENt TALINE ..o 3 amps Also available in SCREWLOCK SMI-SL-Series Also available in SCREWLOCK MI-SL-Series

Also available in UMI-SL-Series

REMI SERIES
Standard and Screwlock
Number of contacts
7,12 (8-4),14,18,20,21,26,34,41,42,50,75
Type of contact....crimp style, removable with
“snap-in, snap-out” feature.
Wire sizes accommodated
H#18, #20, #22, #24, §#26, #30, AWG wire

REMI counterparts of our M1, MI-SL, MI-KSL,
MI-BSL and MI-BMSL SERIES can be’ provnded

900000000000 00000000000000000000000000

MI-BSL ““FBI"" SERIES
Miniature Bracket Screwlock
Number of contacts
34,41,50,75,123, 150, 225,
Maximum wire size #20 AWG wire
Current rating ..., 7.5 amps.

0000000000 0000000000000 0000000000 0000

MH SERIES—Miniature Hex

Number of contacts
Maximum wire size ..
Current rating ..........cocvurverrecriirnne 7.5 amps.

Number of contacts
Maximum wire size
Current rating

0000000000000 0000000006000000 000000

SPECIAL FEATURES: Side or rear cable entrance
hoods availabte. Alkyc, Melamine or diallyl phthalate
moldlng compounds.

Other U.S.C. products are available such as pres-
sure seals, adapters, mounting brackets.

Over 7000 stock sizes and types for standard and
special applications,

990 and 990S POWER SERIES
Standard and Short Contacts
7,10,15, 18

16 AWG wire

.13 amps.
Also available in Screwlock 990- SL Serles

MPC SERIES
Printed Circuit Connector
Number of contacts 15, 23, 33, 37, 49
Maximum wire size ... #24 AWG wire
Current rating .......ccoccoovrvicrrnrnnnine. 3 amps.

UPCC SERIES
Printed Circuit Connector
Number of contacts ........ 7,11,15,19, 23,32

Maximum wire size . #20 AWG wire

Current rating .........o.coovvri 7.5 amps.
Also available in Screwlock UPCC-SL &
UPCC-SLH Series

0000000000000 00009000000000000000000%00

UPCR & UPCR-D
Printed Card receptacle

Number of contacts
(Beryllium Copper) 6, 10, 15, 18, 22 per row

Current rating 5 amps.
Type of contact—Solder type, Taper tab, Wire wrap

000000000000 000000000000000000 08000

Special types custom-designed to meet micro-
miniaturization and performance requirements.
Al' connectors meet or surpass MIL-C-8384B,
MIL-C-21097A and NAS 713, 714, 715. Rigid
quality control with 1009, inspection and testing
per MiL-Q-9858. Crimping tool meets MIL-T
22520 (WEP),

u- S. COMPONENTS, INc. 1320 Zerega Avenue,N.Y. 62,N.Y.- TA 4-1600

The above items are covered by U.S. Pat. 2,658,182; 2,761,108; 2,845,603; 2,845,604; 2,853,689; 2,933,713; 2,848,702; 2,979,689; 2,909,755; 2,953,767. Additional pats. pending.
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Hughes presents a unique practical new way 1o

STEP INTO MICROELECTRONICS

HUGHES NOW ASSEMBLES PRE-SELECTED, MINIATURE
MICROSEAL* TRANSISTORS, IN MULTIPLES OR
SINGLY,IN ANY INDUSTRY STANDARD PACKAGE

This new concept in transistor design gives you tremendous flexi-

bility in circuit configuration, and a practical bridge to microminia-

turization. The advantages it offers are:

1. Package versatility without electrical parameter changes.

2. Complete circuits in one package to your design requirements.

3. Reliability plus—life and environmental tests performed prior to
packaging.

Hughes promises you immediate delivery...and no additional cost

over the individual components you are now using.

Step into microminiaturization this practical, economical way. For further information
call your nearest Hughes representative or write Hughes Semiconductor Division,
Marketing Department, Newport Beach, California.

1
1
I

HMUGHES AIRCRAFT COMPANY
SEMICONDUCTOR DIVISION

* TRADE-MARK, HUGHES AIRCRAFT COMPANY

DIODES * TRANSISTORS * RECTIFIERS *» PACKAGED ASSEMBLIES +» ELECTRONIC COMPONENTS
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opecial Pliers
for the
Highly Specialized
Electronics Field

When the early transmission lines were strung in this country a
century ago, it was Klein Pliers in the hands of linemen that
helped do the job.

Klein has kept pace with the development of the electrical field,
meeting each new challenge with tools specially designed to do
the wiring job better . . . z ore economically.

Shown here are a few of the many highly specialized Klein Pliers
carried in stock to meet the needs of electrical and electronics
manufacturers.

You will find your assemblies go together more smoothly and
wiring is done more rapidly when the right Klein Plier is used.

SEE YOUR DISTRIBUTOR

INCORPORATED

D211-6C—Cutters al tip
se! at 45" angle.

D208-6C—A shear cul-
ting plier designed to cul
dead soft or exlremely
hard wire.

"*w\ %

_———m)/
D208-6PC—Shear cutting
blade of tip. Holds clip-

ped end,

D318-5"2—long needle
nose for reaching con-
fined space.

204-6—Cutters ot tip.
Ideal for electronic wiring.

—

D229.4C — Springs be-
| tween jows hold clipped
| ond of wire.

D052.C—Speciolly de-
signed for wiring printed

circuits. /
D207-5C—Replaceable
blode shear cutter. Will
cut dead soft wire or ex-

tramely hord wire,

e I L JE AN ez

7200 McCORMICK ROAD, CHICAGO 45, ILL.

Mathias Klein & Sons, Inc. 7200 McCormick Road, Chicago 45, Ill.
Please send me the Klein Plier Catalog and information.

‘ [
0 ' ]
:-Mym @ “ i Name
! m | Title
[ X\&EQ i Company
jn tOO]S . i Address
{ City
Sy S S S,
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HIGH POWER
MATCHED PULSE
COMPONENTS

RPN NNNNNNNNONRNRRRRRRRRRBRIRRIRRRROIRLS

R R R R Y]

Pulse Transformers Charging Reactors Oscillator Filament

e . Transformers
-
-

. 3
LR R R Socssssesscssscssee

FEATURES

e Stable performance at High Temperatures

e Widest Range and combination of
Electrical parameters

e Oil filled units hermetically sealed
in welded seam cases

¢ Designed to meet exact system requirements
e Meets and exceeds all Mil requirements

Axel Pulse components are designed for
use in Industrial, Military and Research
application where electronic equipments de-
mand a specific energy impulse of accurate
shape and duration. All Axel Pulse Com-
ponents have a high reliability and are de-
signed to meet minimum space and weight
requirements.

AXEL ELECTRONICS, INC.
134-20 Jamaica Ave., Jamaica 18, N. Y.

High Voltage Capacitors, Pulse Magnetic Components,
Pulse Networks, Pulse Packages, R.F. Suppression Filters.
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(Continued from page 68)

Thomas Palfi—appointed Engineer-
ing Manager, Custom-Pack Div., Cor-
nell-Dubilier Electronies, Providence,
R.I.

Dr. John Doherty—named Sr. Staff
Physicist, Research Section, Bendix
Computer Div.’s Engineering Dept.,
Los Angeles, Calif.

John H. Gallichotte — appointed
Product Manager, Microwave Instru-
ments Dept., Trak Electronics Co.,
Wilton, Conn.

Dr. Urner Liddel—appointed Assis-
tant Director, Research Laboratories,
Hughes Aircraft Co., Malibu, Calif.

James W. Hart—named Manager,
Microwave Div., Mark Products, Sko-
kie, Il

. W. Hart F. H. Kilpatrick

Franklin H. Kilpatrick—named
Manager, Electromechanical Products
Div., Stackpole Carbon Co., St.
Mary’s, Pa.

Jefferson R. Wilkerson—named Sr.
Engineering Specialist, Reconnais-
sance Systems Laboratory, Sylvania

Electric Products Ine.,, Mountain
View, Calif.
Dr. Nathan Schwartz — appointed

Manager, Application Engineering,
General Electric Co.’s Electronics
Laboratory, Syracuse, N.Y.

Frank V. Summers — appointed
Manager, Finishing Operations Proc-
ess Engineering, Manufacturing En-
gineering Unit, General Electric’s
Silicone Products Dept., Waterford,
N.Y.

Dr. Alfred J. Prommer — named
Engineering Manager, Linear Beam
Dept., Litton Industries’ Electron
Div., San Carlos, Calif.

Delco-Remy Div., General Motors
Corp., Anderson, Ind., announces the
following appointments: R. J. Gilpin

to the new post of Manager of
Reliability; and Frank M. Lucas-
named Manager, Quality Control.

Kenyon Transformer Co., Inc., Jer-
sey City, N.J.,, announces the fol-
lowing appointments: Walter Bein-
appointed Project Manager-filters;
and Rod Yard—named Project Man
ager-delay lines.
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Now
available
from
Fairchild...

ADVANCED
TEST

EQUIPMENT

FOR
SEMICONDUCTORS

—accuracy

and reliability
proven by

in-factory use
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As a leading producer of silicon semiconductors,
Fairchild has extensive knowledge of the obscure
characteristics of such devices. This knowledge —
combined with the day-to-day experience of solving
test problems on the spot—has made it possible
for Fairchild Semiconductor to produce the most
advanced, practical test equipment in the industry.

SINGLE PARAMETER TEST UNITS

Beta Tester: fast, accurate, easy set-up and pro-
gramming, 1A to 10 AMP (pulsed technique).
Readout range: he: from 2 to 999 (read directly).
Test time of one second makes possible 100%
incoming inspection.

Low Leakage Tester: go/no-go or absolute readout
from digital dial settings — lcso, leso—1 PAtO 14A.
Fast, easy operation, 19 accuracy down to 10 pA.
1009 incoming inspection possible.

Automatic LVceo, cer, OF ces (Sustaining Voltage)
Tester: Load line go/no-go. 3 tests sequentially in
100 msec. Incoming and production line inspec-
tion. Unique in the field.

EXPANDABLE MODULAR TEST SYSTEMS
Multi - Parameter Digital Tester: Starting with a
digital voltmeter, power supplies and logic sec-
tions, testers may be added as needed: he and sats,
later a BV /leakage module, LV, etc. Several classi-
fications of a single test available, such as 3 he:.
1009 incoming inspection, device evaluation,
circuit design studies, and reliability analysis.

AUTOMATIC SORTERS (Priority Sorting):
Transistors or diodes or combination. Fast, accu-
rate, go/no-go, full punched card programming.
Priority sorting matrix permits sorting of any com-
bination of tests. 24 test / 1500 devices per hr.
rate: increased with fewer tests. Tests include:
BV, leakage, LV, Vsar, pulsed DC Beta, small signal
parameters, and others.

AUTOMATIC DATA LOGGING SYSTEMS

Transistor, diode, resistor, capacitor. 24 test, fast
accurate, three-card punch programming. Records
absolute values, inciuding exponents. Lock-out pro-
tection. Same tests as sorters. Satisfies all require-
ments for quality assurance, engineering evalua-
tion and incoming/outgoing inspection.

MICROLOGIC FUNCTION TESTER
Incorporates test modules for different types of
elements tested. Go/no-go. All stages may be
tested in one second.

VARIATIONS & MODIFICATIONS ON ALL MODELS

P s o e |
FAIRCHILD

(O R
SEMICONDUCTOR

545 WHISMAN ROAO, MOUNTAIN VIEW, CALIF. - YORKSHIRE 8:8161 - TWX: MN VW CAL 853

A OIVISION OF FAIRCHILD CAMERA AND INSYRUMENY CORPORATION
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TYPE 10
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This frequency standard {360
or 400 cycles) is accurate to
#+ 50 parts per million at 10° to
35°C. Aging has been greatly

minimized.

External power of 1.4 volts at 6
microamperes powers the unit.

TYPE 2007-6
TYPE 25
TYPE 2001-2
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INQUIRIES INVITED

Far over 20 years we have made fre-
quency standards and precisian fork
units for applications where consistent
accuracy and rugged dependability are
vital. Shown are just a few typical
examples.

i
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AND PRECISION FORK UNITS
1 TO 40,000 CYCLES
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TYPE 2007-6 FREQUENCY STANDARD

Transistorized, Silicon type
Size, 12" dia., x 32" H., Wt., 7 oz.
Frequencies: 360 to 1000 cy.
Accuracies:
2007-6 = 0.2% (—50° to +-85°C)
R2007-6 + .002% (+15° to +35°C)
W2007-6 == .005% (—65° to +85°C)
Input: 10 to 30V DC at 6 ma.
Output: Multitap, 75 to 100,000 ohms

TYPE 2001-2 FREQUENCY STANDARD

Size, 3%’ x 42" x 6" H., Wt., 26 oz.
Frequencies: 200 to 3000 cycles
Accuracy: +.001% at +-20° to 4-30°C
Output: 5V at 250,000 ohms

Input: Heater voltage, 6.3-12-28

B voltage, 100 to 300 V, at 5 to 10 ma.
Accessory Modular units are available to
divide, multiply, amplify and power this
unit,

TYPE K-5A FREQUENCY STANDARD

Size, 3%2" x 3" x 13"

Weight, 1% |bs.

Frequency: 400 cycles

Accuracy: .03%, —55° to +71°C

Input: 28V DC £10%

Ovutput: 400 cy. approx. sq. wave

at 115V into 4000 ohm load (approx. 4W)

TYPE 25 PRECISION FORK

Size, %' dia. x 2%

Weight: 2 ounces

Frequencies: 200 to 1000 cy.

Accuracies:

R-25T and R-25V =+ .002% (15° to 35°C)
25T and 25V + .02% (—65° to 85°C)
For use with tubes or transistors.

Some users integrate our praducts with
instruments of their own manufacture. In
other cases we develop complete assem-
blies 1o meet special needs.

You ore invited to submit any problems
within the area of our activity for study
by our engineering staff.

|
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New! from — u

PTC-K5
. 6

— FOR OBSERVING INTERNAL CONDITIONS
IN HERMETICALLY SEALED ELECTRONIC,
ELECTRICAL AND MECHANICAL EQUIPMENT

E-1 clear glass windows are manufactured to the
same high quality standards that have made
ELECTRICAL INDUSTRIES the industry-
preferred name in glass-to-metal seals. E-I sealed
windows are available in both kovar and compression
types. Compression sealed windows are extremely
rugged . . . meet the test of the most gruelling
“gpace age"” environments ! For complete information
and recommendations on specific applications, just
call or write today; detailed data will be supplied
to you promptly on request, without obligation.

a PTC-K18

THE COMPLETE LINE OF
CUSTOM AND STANDARD

Hermetically Sealed

Visual Windows

For Ali Applications

INDICATOR LIGHT OBSERVANCE
METER READING

FLOW AND FLUID LEVEL
PRESSURE INDICATION
GAS-MOISTURE CONTROL VALVES
TRANSISTOR PHOTO CAPS
PHOTO SENSITIVE DEVICES
REFRIGERATION EQUIPMENT

AIR CONDITIONERS
ENVIRONMENTAL CHAMBERS
SPECIAL LABORATORY UNITS, ETC.

ELECTRICAL INDUSTRIES —f|—

MURRAY HILL, NEW JERSEY

A Divigion of Philips Electronics & Pharmaceutical
Industries Corporation

Patented in Canada, No. 523,390; in United Kingdom,
No. 734,583; licensed in U. S. under No. 2561520

VISIT BOOTHS 2526-2528
RADIO ENGINEERING SHOW!

ELECTRONIC INDUSTRIES + March 1962

SPECIFICATIONS FOR STANDARD
CLEAR GLASS, SEALED WINDOWS
MATCHED  COMPRESSION

SEALS EALS
(KOVAR) >

THicknEss 040,10
150" to From .150"

GLASS 0.0 300" o

Mechanical strength up to 10,000 P.S |. depend-
ing on design and application; vanous finishes
available, as well as special shapes and suzes
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SOLVED!

JENNINGS VACUUM TRANSFER RELAYS SOLVE
THE PROBLEM OF HIGH VOLTAGE SWITCHING
IN LIMITED SPACES!

This includes interrupting some exceptionally high power as well as carrying
high voltages and current. Yet these relays are smaller by far than any relay
on the market with comparable ratings.

As an example our vacuum relay type RESB will interrupt 25 kw d.c. for over
100,000 operations and it only occupies 3% inches by 2% inches. Or Jennings
type RB7B; this little relay, only 1-11/16 inches long, has a peak test voltage
rating of 9 kv and will interrupt 5 kw d.c. power.

High strength vacuum dielectric provides the answer to these unusual perform-
ance ratings. Contacts need not move very far to recover dielectric strength;
arcing is reduced to a minimum; and contact resistance remains low and stable
at all circuit levels because of the absence of oxides and organic materials
that could contaminate the contacts.

Yo.u will find vacuum transfer relays very useful in such applicatlons as antenna
switching, switching between antenna couplers, tap changing on RF coils, and
switching between transmitter ana recewer.

‘We wili be happy to send you catalog literature on our complete tne of vacuum
transfer relays.

TYPE TYPE
RE68B RB7A
SPDT DPDT
Test ve e 160 cyc): 30 kv ¢ Tes 9 kv pk
Rat Rat e g age {16 mc): v
Continuous current {16 mc) 9 amps rms Continuous current 106 mct: 4 ame; tms
DC interrupting rating: 25 hw DC interr g rating: 5 kw '
{not to exceed 5 amps or 10 kv) {not to exceed 5 kv Lr 4 amps)
TYPE TYPE
RB4 RBIR
4PDT s SPDT

fated Test voltage {60 cycl: 25 kv pk

ated operating voltage (16 mcl: 10 kv High speed: Over 100 i J

Continuous cutrent (16 mc): 6 amps rms pogver Suppiy) ‘ <2 aillupuBe
OC intetrupting rating: 20 kw Long life: 10, Of
{not to exceed 4 amps or 8 kv) Size: 2-3/4

Test voltage {60 cyci: 18 kv pk

P
RELIABILITY MEANS VACUUM / VACUUM MEANS ﬂf’”ﬂllzyd
®

JENNINGS RADIO MFG. CORP., 970 McLAUGHLIN AVE., SAN JOSE 8, CALIF., PHONE CYpress 2-4025
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Books

An Introduction to Electric

Circuit Anadlysis

By Ralph E. Armington & Carl Volz. Published
1961 by Prentice-Hall, Inc., Englewood Cliffs,
N. J. 244 pages. Price $9.00,

This is a modern, step-by-step ap-
proach to the analysis of electric cir-
cuits. Intended for use in a beginning
course for electrical engineers, it es-
tablishes a firm foundation for fur-
ther study in a-c circuits, electronic
circuits, and network analysis. The
introductory discussion of the three
basic parameters leads logically
through the interaction of parame-
ters in combination, to methods of
writing circuit equations, and to the
solution of first- and second-order
differential equations.

Electronic Digital Computers

By G. D. Smirnov. Published 1961 by Pergamon
Press Lid., Headington Hill Hall, Oxford, Eng-
land, 97 pages. Price $6.50.

Translated from the Russian, this
book gives an account of the mathe-
matical fundamentals of construction
of such computers as the BESM
“Strela,” “Ural” and M-2. Working
principles are described, circuits of
the individual companies and assem-
blies are examined and their charac-
teristics given.

Magnetic Control of Industrial
Motors, Part Ill: D-C Motor

Controllers

By Gerhart W. Heumann. Published 1961 by John
Wiley & Sons, Inc., 440 Park Ave. South, New
York 16, N. Y. 295 pages. Price $9.00.

In what is primarily an application
book, controllers for industrial con-
trollers for industrial type A-C and
D-C motors are carefully analyzed
and each type of motor is granted
full treatment in conjunction with its
associated controllers. Motor per-
formance data for the A-C squirrel-
cage, wound-rotor, and synchronous
motors are presented as well as data
on D-C series and shunt motors.

Semiconductor Reliability

Edited by J. E. Shwop & H. J. Sullivan. Published
1961 by Engineering Publishers, Division of the
AC Book Co., Inc., P.O. Box 2, Elizabeth, N, J.
309 pages, Price $8.50.

Book contents have been gathered
from the laboratories of major pro-
ducers and users of semiconductors.
Results, analyses, and conclusions of
many large scale test programs are
given. The viewpoint throughout is
empirical and practical, rather than
theoretical.

Use of the knowledge contained
here will enable engineers to specify
and apply semiconductor devices with
greater assurance of obtaining the
required level of equipment relia-
bility.

(Continied on paye 80)
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New

CRIMP-LOCK
in TI 2N332A Series

gy

ASSURES PROTECTION
from Severe
Mechanical Shock

e Positive protection against retaining-ring slippage is
now yours with Texas Instruments 2N332A series grown-
junction transistors.

The retaining ring stays put in Tl's exclusive CRIMP-
LOCK design, preventing short circuiting and assuring
fail-safe performance under extreme mechanicul abuse.

o Guaranteed high-temperature stability plus added
mechanical reliability is provided with TI's ceramic base
feature.

o Immediate delicery in production quantities . . . appli-
cations assistance . . . data sheets . . . ccmplete statistical
reliability data . . . all are yours for the asking. Call your
local TI sales office or authorized TI distributor today.

TRANSISTOR
PRODUCTS
DIVISION

TI Grown-junction Transistors with Crimp-Lock

Design Exceed Military Requirements for Shock,
Vibration, and Centrifuge Tests.

Improve Your Circuit Reliability with Long-term
Proven Performance of Tl Grown-junction Transistors.

| Only TI offers over five years of life test data,
from lots that have been continuously on test
for over 5 years, showing an extremely low
average failure rate of less than 5 x 10!

Over six-million life test hours provide your
greatest source for predicting transistor
reliability.

Thousands of successful circuit applications
over the years testify to the consistent high
performance of Tl devices.

All at low cost, because industry's wide acceptance
and use of these units enables Tl to provide fast,
cost-saving production in large quantities.

/757) TEXAS INSTRUMENTS
L)

INCORPORATED

13500 N

CENTRAL EXPRESSWAY

P. O BOX 5012 « DALLAS 22, TEXAS

18595
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Cathaloy A-33*—the all-purpose cathode
alloy available in seamless, Weldrawn,®
Lockseam, lapseam, and disc cathodes.

NEW, SUPERIOR CATHALOY NAMED A-33
—PROVED IN USE FOR 22 YEARS

Cathaloy A-33 was designed by Superior Tube to be free
of the problems of interface impedance and sublimation
associated with active cathode alloys and yet easier to
activate than the passive cathode alloys. Laboratory tests
of this tungsten-zirconium-nicke! alloy proved the com-
position did all that was expected of it. But more evidence
was wanted. So the cathode alloy was labeled experimental
—X-3012. That was back in April, 1959. Since then tube-
makers have tried it, confirmed the laboratory findings,
and started using it in production.

Now this alloy is named Cathaloy® A-33 and is a member
of Superior's family of individually controlled cathode
alloys. Every heat of each Cathaloy material is tested by
Superior for electron tube performance before being fabri-
cated into cathodes for customers. Tests include activation
rate, emission level, life and sublimation.

Get the complete facts on Cathaloy A-33. Write Superior
Tube Co., 2502 Germantown Ave., Norristown, Pa.
*U.S. Patent No. 2,833,647 {Superior Tube Compony)

78 Circle 64 on Inquiry Card

Characteristics of Cathaloy A-33

1. Combines the high-emission capacity of
active alloys and the long life of passive
alloys.

2. Sublimation and interface impedance re-
duced practically to zero.

3. Twice the hot strength of ordinary nickel
alloys.

4. Sustained life under high current and over-
voltage abuses.

Superior Tube

The big name in small tubing
NORRISTOWN, PA.
Johnson & Hoffman Mfg. Corp., Mineola, N.Y.
—anaffiliated company making precision metal stampings and deep-drawn parts

ELECTRONIC INDUSTRIES -+ March 1962



High selectivity,
unique convenience,
extreme accuracy

& 302A Wave
Analyzer

No calibration or stabilization is required with the & 302A
Wave Analyzer, a completely transistorized instrument
which represents significant improvement in design. Oper-
ating as a highly selective tuned voltmeter, the instrument
provides a front panel control which selects the frequency
to be measured. Voltage then is read directly on the front
panel meter. Basically, Model 302A separates an input sig-
nal into individual components so that each—the funda-
mental, harmonics and any intermodulation products—may
be evaluated separately.

With the & 297A Sweep Drive, the @ 302A is converted to a
sweep oscillator-tuned voltmeter for automatic frequency
response measurements, even in noisy systems. The 297A
motor accessory permits sweeping the entire frequency
range of the 302A, 20 cps to 50 KC; provides fast sweep for
covering the spectrum rapidly, slow sweep for high resolu-
tion plot. The Sweep Drive with an X-Y recorder permits
automatic plots of harmonics or intermodulation products.
Model 297A attaches to the 302A panel, or may be bench
mounted on an adjustable stand.

HEWLETT-PACKARD COMPANY

Palo Alto, California, U.S.A.
DAvenport 6-7000

1501 Page Mill Road
® Cable “HEWPACK"

Frequency Range:

Voitage Range:
Warm-up Time:
Voitage Accuracy:

Residual Modulation
Products & Hum
Voltage:

IF Rejection:

Selectivity:

Input Impedance:

Dimensions:

Weight:
Price:

Frequency Catibration:

easily convertible to a sweep
oscillator-tuned voltmeter with this

b 297A Sweep Drive!

SPECIFICATIONS
 302A Wave Analyzer

20 cps to 50 KC

Linear graduation 1 division/10 cps.
Accuracy + (1% + 5 cps)

30 uv to 300 v, full scale, 15 ranges
None

+ 5% of full scale

Greater than 75 db down

Intermediate frequency in input signal
rejected by at least 75 db down

+ 3% cycle b.w. — at least 3 db down
=+ 25 cycle b.w. -— at least 50 db down

=+ 70 cycle b.w. — at least 80 db down
Beyond =+ 70 cycle b.w. — at least 80 db
down

Determined by setting of input attenuator:
100,000 ohms on 4 most sensitive ranges,
1 megohm on other ranges.

20%" x 12V2” x 14Y2” (cabinet),
19”7 x 10%2” x 13%2” (rack mount)
43 1bs. (cabinet), 35 Ibs. (rack mount)
@ 302A (cabinet), $1,800.00

& 302AR (rack mount), $1,785.00

hp 297A Sweep Drive

Sweep Range:
Sweep Limits:

Sweep Speed with
& 302A:

Mount:

Price:

50 revolutions

Any interval from 50 revolutions to
5 degrees

170 cps/sec and 17 cps/sec

Front panel of ¢ 302A or bench stand,
adjustable, 4” to 12"

$275.00

HEWLETT-PACKARD S.A.

Rue du Vieux Billard No. 1 Geneva,.Switzeriand

Cable “HEWPACKSA"

Sales representatives in all principal areas

ELECTRONIC INDUSTRIES + March 1962

Tel. No. (022) 26. 43. 36
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IMMEDIATE DELIVERY: Books

ontinued from page 76)

HU/\/EYWELL ME]EH S Design Manual for Transistor Circuits
Edited by John M. Carroll. Published 1961 by

Distributors in 28 key cities now stand ready to ship standard Honey- ng,g:r[fgé Bl?IOkYC‘;" IgcagersoPl;‘:/:eﬁs‘;zgg S

well meters the same day they receiveyourorder.® For acatalog describ- This comprehensive manual pre-
sents a collection of tested tran-
= . T sistor circuits which design engineers
distributor, write to Honeywell Precision Meters, Manchester, N. H. may adapt to a variety of individual
applications. In nearly all cases.
all component values are given, and
the transistors used are commercial-
Iy available.

ing the full Iine of Honeywell meters, and the name of your nearest

Book contains a review of basic
transistor and semiconductor theory,
and discusses the use of transistors
in basic ecircuits such as amplifiers,
oscillators, power supplies and pulse
circuits. There is also material on
the application of transistors in equip-
ment such as home entertainment
and communications apparatus, instru-
ments and computers. In addition.
the book includes articles dealing
with basic transistor ecircuit design
philosophy, design charts and nomo-
graphs.

Books Received
Tables of Constants and Numerical
Dafa—VoI 12

Thermoelectricity—
A Report for Business

Y

School. Copyright 195
Thermoelectr,
Drive Monroes v//z Pa. First co
tic copies 9’ 2ach.

Bibliography on Filing, Classification
and Indexing Systems for Engineering
Offices and Libraries

Published 1961,

Birchwood Rd.
$3.75, or $3.50

Order from

Headlines and Deadlines, A Manual
for Copy Editors, 3rd Edition
By Robert E. Garst & Theodore M. Bernstein. Pub-

lished 1961 by Columbia University Press, 2960
Broadway, New York 27, N. Y. Price $5. 00.

Transistor Electronics in

Instrument Technology

Edited by Professor N. I. Chistyakov, Moscow.
Published 1961 by Pelgarnon Press, Inc 122 East

55th St., New York 22, N. Y. 370 pages Price
$15.00.

Progress in Ceramic Science, Vol. 2

Edited by J. E. Burke. Published 1961 by Perga-
s o mon Press, Inc., 122 East 55th St., New York
where electronics meets the eye 22, N. Y. 35 pages. Price $10.00.

| 0| l RCA Technical Papers (1956-1960)-
Honeywel RCA Techni
Published 1961 by RCA Review, Radio Corp. of
lH) Phracision, Watens- | Americe oA Lotersortar, brncsion, R0
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SWITCHES

> 1 watt
IN

PHILCO 1N3482
MICROWAVE DIODE SWITCH
IN P-901 HOLDER

Now you can design faster microwave switching, higher frequency modulation, and pinpoint-output pulsing—in smaller, more
reliable packages. The Philco 1N3482 microwave diode switch—world’s fastest—can modulate an X-Band wave or produce
an extremely narrow RF output pulse.

The Philco 1N3482, as a result of the Philco microetch process, has many unusual capabilities & Only 100 mw turns on this 1.25W
switch m Typically maintains 22 db isolation at 1.25W, with isolation values as high as 30 db attainable m Dissipation life tests show
the device meets advertised performance even after 1600 hours m Requires no tuning or adjustment m Philco simplified holder
design enables you to replace diodes in the same holder w Availability is excellent = For complete data on the Philco family of
solid state microwave switches, circle reader service card.

See all Philco Microwave Semiconductors at the I.R.E. Show—Booths 1302-1308
THEQRY

OF GPERATION OF
SOLID STATE OIODES SPECIAL PRODUCTS OPERATION

AS MICROWAVE SWITCHES
For special report, “Theory
RS of Operation of Solid State -
’ Diodes as Microwave Ce
o 55 Switches,” write on your A SUBSIDIARY OF W@(ﬂ%ﬂw%

letterhead to Dept. E1362S. LANSDALE DIVISION, LANSDALE, PA.
Circle 67 on Inquiry Card




The AVO 8 is more

accurate on AC, more

accurate on DC-and is GUARANTEED
to maintain this accuracy longer!

The basic purpose of any meter is to measure. In general,
the more accurate the measurement, the more expensive the
meter. The AVO 8 IS THE EXCEPTION! It possesses an accuracy
found ONLY in very expensive meters, yet it is competitively
priced. Study these specifications.

SENSITIVITY

All D.C. voltage ranges are 20,000 ohms/volt and A.C. ranges 1,000
ohms/volt from the 100V. range upwards. The 25, 10 and 2.5V. A.C.
ranges consume 4, 10 and 40mA., respectively at F.S.D. The P.D. meas-
ured at the terminals at F.S.D. is of the order of 0.5V. for the higher
D.C. current ranges and less than 0.25V. for A.C.

ACCURACY D.C. VOLTAGE & CURRENT
VOLTAGE: 2% of the indication from full-scale to half-scale. 1% of the
F.S.D. below half-scale deflection.
CURRENT: 1% of F.S.D. over effective range.

A.C. VOLTAGE & CURRENT
2.25% of F.S.D. over effective range. (50-60 ¢/s). The meter maintains a
high degree of accuracy for audio frequency tests up to 10 ke/s on ranges
up to 250V,

RESISTANCE
3% of reading at centre scale, increasing to 10% of reading at 10% and
90% F.S.D.

D.C.—From 0.1 of scale range to full-scale value.

A.C—From 0.25 of scale range to full-scale value.

The Avnet System

MEN/METHODS /[MATERIALS | MANAGEMENT

AVNET INSTRUMENT CORP.
subsidiary

RANGES
D.C. VOLTAGE | D.C. CURRENT [ A.C. VOLTAGE | A.C. CURRENT

0-2.5V. 050 &A. 0-2.5V. B

[ 0-10V. 0-2504A. |~ 0-10V.

[ 025V, 0-1mA. 0-25V

| 0-100V. _0-10mA._ 0-100V

R 0-100mA. | 0-250V
0-500V, 0-1A. 0-1,000V.

I 0-1.000V. ~ 0-10A. 0-2500 V. WA

| 0-2,500V. I ~ 1 .

RESISTANCE (Adjustment for state of batteries is incorporated)

[ RANGE FIRST INDICATION | MID-SCALE READING
[ o0-20000 [ 0sg 200
[ 0-2000000 | soe | 20000 -
[ o20Meo 5,000 ¢ 2000000

AVNET'S 12 MONTH GUARANTEE:

To prove to yourself that the AVO 8 1s more accurate. and maintains
this accuracy longer, Avnet will send you an AVO 8§ to test for 12 months
under your own lab canditions. If it does not perform exactly as stated,
redeliver it to us within 20 days thereafter for an immediate and full refund.
Place your order immediately. Attach the coupon below to your Purchase
Requisition so that your Purchasing Department will have the details of
this unusual and foolproof GUARANTEE.

LOS ANGELES, CAL.; SUNNYVALE, CAL.; SEATTLE, WASH.; SALT LAKE CITY, UTAH; PHOENIX, ARIZ.; CHICAGO, ILL.; DAYTON, OH0; WESTBURY, L. I.; BURLINGTON, MASS.
T T = —————— ATTACH THIS TO YOUR PURCHASE REQUISITION ————————————————-I

Have Purchase Order mailed to:
East of Mississippi

|

: THE AVNET SYSTEM
70 State Street, Westbury, L.I.

I West of Mississippi —

THE AVNET SYSTEM

Attention / Purchasing Dept. / Please order:
— AvoMeter Model 8 @ $89.01 each.
———Leather Carrying Case @ $14.00.
—— 25KV Multiplier @ $32.50 each.

Note: Within 20 days after the I
12 month trial period (from |
date of lavoice), the AVO 8 |
may be redelivered to AVNET

for @ Full Refund if it does I
not live up to its stated per- |
formance. I

: 5877 Rodeo Rd., Los Angeles 16, Cal. YOUR NAME

82 Circle 68 on Inquiry Card
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THERE IS NO RELIABILITY LIKE DIODE SOLID-STATE RELIABILITY*

SOLID-

-

> TATE

HIGH-SPEED SWITCHES
CAN NOW HANDLE
HIGH-POWER
AT ALL FREQUENCIES
THROUGH 7 kMec

In less than one microsecond you can switch 10 kw
peak power using less than 100 mw drive power

OUTiPUT

OUTPUT
2

Microwave Associates has expanded its line of all-solid-
state microwave devices with this new family of high
power switches.

For applications at frequencies through 7 kMec, these
coaxial transmission line units provide ruggedness, light-
weight (units typically less than 16 oz.), and long-lived
reliability which is not possible with other switching
methods. The low drive power of these new units is un-
matched. They provide 25 db isolation with 1 db insertion
loss at 10 kw peak power, .002 duty cycle, and with typi-
cal bandwidths of 109},. Switches with higher power han-
dling capability are currently under development.

For applications such as Antenna Lobing, Electronic
Scanning of phased array antennas, High Power Modula-

ELECTRONIC INDUSTRIES <« March 1962

tion, and Variable Attenuation there is immediate ad-
vantage with these units.

* Since there is no magnetic field to change, these
switches are inherently faster than ferrite switches. Op-
erating temperature is from —55°C to +125°C.

Please contact Mr. Richard DiBona for specific details
relating to your application.

m MICROWAVE ASSOCIATES, INC.

ELECTRON TUBE AND DEVICE DIVISION

Burlington, Massachusetts . BRowning 2-3000
Western Union Fax « TWX: Burlington, Mass. 942

Export Sales: MICROWAVE INTERNATIONAL CORP,
36 W. 44th Street, N.Y.C,, N.Y,, U.S.A. Cable MICROKEN
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even the price tag is
a feature on this
Lavoie Scope!

NEW GENERAL PURPOSE LA-265

oscilloscope

HIGH RELIABILITY IN EXTREME ENVIRONMENTS e
Flexible sweep delay systems » DC to 30 MC « versatile
plug-in pre-amplifiers e ultra-stable 5 display e stan-
dardized series type design accommodates other pop-
ular plug-in preamplifiers.

.

Write for complete technical information.

<2@M@Q@Amm&%%§%a

MORGANVILLE, NEW JERSEY

Representatives in all principal cities in the U.S.A.

FOR IMMEDIATE ACTION CALL 201-LO-6-2600 or TWX: MWN-1250
See the complete LAVOIE line at I.R.E. Booths 3815-17
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Books

(Continued from page 80)

TEACH-R-MATIC, Study Course
No. TV1, Diagnoses of TV &
Radio Faults

By H. G. Cisin. Published 1961 by Harry G.
Cisin, Publisher, Amagansett, N. Y. Price
$4.90. TEACH-R-MATIC includes study course
book containing 500 multiple choice test state-
ments on cord together with scoring methods
to check proficiency and progress.

Circular Slide Rule

Available from General Industrial Co., 1788/
Montrose Ave., Chicago 13, lll. free of charge.
Request must be made on business letterhead.
To those readers who do not qualify as an
engineer or other business executive there will
be a charge of $0.50.

Rod, Bar and Wire Product
Information Book, 2nd Edition

Prepared by the Technical Publications Depart-
ment of Kaiser Aluminum & Chemical Scles,
Inc., Ogakland, Calif. 388 pages. Available
without cost if requested on company letter-
head; otherwise a charge of $7.50 is made for
each copy.

Servicing TV Remote Controls

By Sam Marshall. Published 1961 by Howard W.
Sams & Co., Inc., 2201 East 46th St., Indion-
apolis 6, Ind. 160 pages. Price $2.95.

Analysis of Bistable Multivibrator
Operation, 2nd Edition

By P. A. Neeteson. Published 1960 by John F.
Rider Publisher, Inc., 116 West 14th St., New
York, N. Y. 104 pages. Price $2.90.

Computers-Key to Total Systems
Control, Vol. 20

Proceedings of the 1961 Eastern Joint Computer
Conference, Washington, D. C. Published 1961
by American Federation of Information Proc-
essing Societies. 380 poges. Price $12.00.

Radio Control Handbook

By H. G. McEntee. Published 1961 by Gernsback
Library, Inc., 154 West 14th St., New York 11,
N. Y. 304 poges, paperbock. Price $4.95.

Hints and Kinks for TV. Radio

and Audio

Edited by Martin Clifford. Published 1961 by
Gernsback Library, Inc., 154 West 14th St.,
New York 11, N. Y. 128 pages, paperback.
Price $2.35.

RCA Receiving Tube Manual, RC-21

Published 1961 by Electron Tube Div., RCA,
é*larrison, N. J. 480 pages, paperback. Price
1.00.

101 More Ways to Use Your YOM

and VTVYM

By Robert G. Middleton, Published 1961 by
Howard W. Sams & Co., Inc., 2201 East 46th
St., Indianapolis 6, Ind. 128 pages, paperback,
Price $2.50.

Data Processing Annual—Volume 3

Published 1961 by Gille Associates, Inc., 22nd
Floor Book Tower, Detroit 26, Mich. 320 pages.
Price $15.00.

Transistor Circuit Manual

By Allan Lytel. Published 1961 by Howard W.
Sams & Co., Inc., 2201 East 46th St., Indion-
;fgéi 6, Ind. 25 pages, paoperback. Price
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This is a customer-wanted advertisement Number 15 in a series

Wanted :

BUYER

for this new front-mounting, front-relamping switchlite

Actual Size

New M -SERIES Switchlite features: four independent
MS 25237 lamps with silicon rubber color filters. Four types of
ground circuits. Relamps from front of panel without tools.
Mounts without hardware from front of any panel
.020 to .250 thick. One-piece legend button inserts only
one way, can’t jam. Matrix-mounted assemblies offered,
also splash-proof model. Snap-on switch modules in
DPDT, 3PDT & 4PDT, with alternate or momentary action, or
solenoid hold. Switches for medium power (to 5 amp res.

@ 28VDC), “Dry Circuits,” or hermetically-sealed.

For Free Technical Literature Write to:

CONTROLS COMPANY E OF AMERICA
CONTROL SWITCH DIVISION
1420 Delmar Drive, Folcroft, Pennsylvania

Manufacturers of the Electrosnap and Hetherington full line of switches, controls and indicators for all military
and commercial applications. All standard units stocked for immediate delivery by leading parts Distributors.
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Transient Voltages...Cause and Cure

A transient voltage can be generated whenever a mag-  of voltage and current that govern typical application of
netic component is energized, or de-energized. The peak  suppressors; however, special designs and ratings are
amplitude of the spike can be many times the normal available on request. There are two basic types of sup-
steady state peak inverse voltage, and is dependent on the  pressors, the non-polarized for use primarily across AC
amount of magnetic energy stored in the circuit and the components, and the polarized for use in DC load cir-
rate of change of the collapse of the resultant flux field.  cuits. In some instances, however, it may be preferable
The amount of magnetic energy stored in various cir-  to use non-polarized suppressors in output circuits for
cuit reactances can be approximated by L¥, and this more positive clamping or non-interference with circuit
energy, when current is interrupted can produce a volt-  timing or operation.
age equal to LE. It is apparent, therefore, that under Switching in Primary—Transients are caused by interruption

severe load or overload conditions, a high level transient  of “magnetic” current, or by energizing the primary and causing
voltage with substantial energy can be generated. oscillation between inductance and distributed capacity.

In actual applications, transients are generated mainly —g;
through interruption of current by switching, although
circuit characteristics and phenomena can contribute to m l
the problem. Full advantages to be gained from silicon S TCl RL

rectifiers are available only if they are properly applied
and protected. Silicon rectifiers have low inverse voltage
capabilities and thermal capacity, so any overvoltage e F'GURE, ' )

condition, even for a few microseconds, can destroy the Switching Load—When the load is switched, the magnetic energy

: . At . stored in the input circuit generates a voltage across the rectifiers
junction. The circuits illustrated are typical of those  and switch.

where problems have been found.

In addition to the three most common causes, less mn S1
obvious circuits and phenomena can generate transients. SR1 u
Among these are minority carrier recovery, switching
magnetic amplifiers, lightning or random line conditions

and motor regeneration. FIGURE 2

The problem of computing C or RC filters is com- Magnetic Components on Common Line—Other magnetic

. A . . . components like motors, solenoids, relays or breakers can gener-
plicated because of the possibility of changing circuit  ate a transient peak when input is interrupted. The generated volt-

operating parameters or causing oscillation. age will appear across the rectifier.
Tarzian’s recently developed line of “klipvolt” seleni-
um transient voltage suppressors, therefore, offers a rel- 51
atively low cost, simply applied method of positive pro- M1 L1
tection. In many applications, a “‘klipvolt” suppressor will SR1 Lzl
reduce overall circuit cost and increase reliability. The b
accompanying table covers the important design factors
' FIGURE 3
TYPICAL “%MO‘Q*/— SUPPRESSORS—SINGLE PHASE
BC OC LOAD CURRENT 0-35 3655 56100 | 101-110 | 110-200 | 201.350
PIV | RMS VOLTS AMPS | AMPS AMPS AMPS AMPS AMPS
50 35 S-487 | S-487A | S-487B S-487A S-487B 5-487C__ |
100 70 $-488 | S.488A | S-488B | S-488A S-488B 'S-488C
200 140 S-490 | S-490A | S.490B | S-490A S-4908B §-490C
300 210 S-492 | S.492A | S.492B | S.492A S-492B §-492C
400 280 $-493 | S.493A | S-493B S-493A S-493B | S-493C |
500 350 $-494 | S-494A | S.494B S-494A S-494B | S-494C
600 420 S-495 | S.495A | S-495B S-495A S-495B | S-495C
TYPICAL THREE PHASE SUPPRESSORS
OC LOAD CURRENT 0-60a 61-115a 116.200a 201.-450a
PV _[RMsvoLTs | H.W. BR H.W. BR H.W. BR H.W. BR
50 35 $539 $-539 $-539 S-539A S-539A S-539B S-539B §-539C
100 70 §-540 S-540 5-540 S-540A S-540A S-540B S-540B §-540C
200 140 $-542 $-542 $-542 S-542A S-542A S-5428B S-542B §-542C |
300 210 | s-544 S-544 S-544 S-544A S-544A S-544B S-5448B S-544C

Note: All types without suffix letter use plates 1” square; with A" —114”, with *B'*—1.6"; and with ‘‘C''—2* square. Length depends on voltage
rating and varies from 13” to 43~.

Write for complete SARKES TARZIAN' INC.

. ‘klipvolt” application information. World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems o Broadcast
Equipment e Air Trimmers « FM Radios « Magnetic Recording Tape « Semiconductor Devices

SEMICONDUCTOR DIVISION ¢« BLOOMINGTON, INDIANA
COPYRIGHT 1981, SARKES TARZIAN, INC. c— In Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, Inc., New York
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SEE ARNOLD
..SPECIALISTS IN

MAGNETIC MATERIALS...
AT THE IRE SHOW

We’ll welcome you at Booth 2316-
2320 at the Coliseum. Arnold sales
and engineering representatives
will be on hand to give you all
possible assistance,

Our exhibit this year fea-
tures Alnico VIII . . . high co-
ercive, high energy permanent
magnet material, with guar-
anteed magnetic properties.

Alnico VIII, with its excellent
temperature coefficient, is recom-
mended for your special attention
in microwave applications. It is
particularly suited for use in trav-
eling wave tube focusing assem-

ol owting

"~ ALNICOVII

ELECTRONIC INDUSTRIES

March 1962

blies. It is also recommended for
applications involving strong de-
magnetizing fields, or where the
available space requires the use of
a short magnet. We have a broad
background of experience with
Alnico VIII, and it’s available
from Arnold in production
quantities.

Other materials exhibited at the
Arnold Booth will include Silec-
tron C, E and O cores; tape wound
cores of Deltamax, Square Perm-
alloy, Supermendur and other
high-permeability alloys; Mo-
Permalloy powder cores, iron

BOOTHS
2316-2320

powder cores, piezo-electric and
ferro-electric ceramics; and lami-
nations, cans and shields from our
Pacific Division.

® Stop in and see us. If you're
not going to the Show, we’ll be
glad to send you bulletins on re-
quest. The Arnold Engineering
Company, Marengo, Ill. 33

ADDRESS DEPT. El-3

SABRNOLD

BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL
CITIES o  Find them FAST in the YELLOW PAGES
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® FIELD INTENSITY METER CHARACTERISTICS

What's the difference between a field intensity meter and an ordinary radio receiver? This c]ues'}ion is
el

not as simple as it appears; but, this article will give the clear relationship beiween them, as well as detail

the meter's functions and special characteristics.

® EQUIPMENT DESIGN AND PACKAGING FOR NUCLEAR EXPOSURE

This is the fourth and final article in our planned series on nuclear radiation effects outside of the blast
and heat zones. Answered in this report are such vexing problems as the location of susceptible items
and how to properly package equipment with radiation resistant materials. Design considerations to
increase immunity to radiation are also tendered.

® TUNNEL DIODE AMPLIFIER GAIN

Despite the wealth of literature already published on power gain delivery by a two terminal passive
device, the specific derivation of this power gain is not too readily found. This article will present that
derivation for ordinary, available, and insertion power gain.

e LOW COST POWER SUPPLY FOR ELECTROLUMINESCENT LAMPS

A highly efficient power supply has been developed that promises to be easier to fabricate and less
expensive than previous designs. Many of the expensive and bulky components formerly used have been
eliminated and low gain transistors can be used.

Plus all other reqular departments

Our reqular editorial departments are designed tronic Shorts, Coming Events, El Totals, Snapshots
to provide readers with an up-to-the-minute sum- of the Electronic Industries, El International, News
mary of world wide important electronic events, Briefs, Tele-Tips, Books, Representatives News,
Don't miss Radarscope, As We Go To Press, Elec- International Electronic Sources, Personals, etc.

COMING SOON
® THE 1962 ANNUAL ALL-REFERENCE ISSUE

The fifth consecutive annual edition containing year-round technical reference material for electronic
engineers. The editorial staff is already at work compiling and selecting data for this issue. Suggestions
from user-readers for new topics and compilations to be included will be given careful consideration.




Missiles and aircraft have made great strides
in the last 10 years—but so have components!
How else could the space vehicles have done it?

Here's some realistic information on precision potentiometer advancements
—and what you should know about stock and special units.

What to know about . . .

Severe Environmental

DURING the last decade, great strides have been
made in aircraft and missiles. These gains have
demanded electronic components that perform under
more severe environments. Creation of these specially
designed components has led to considerable improve-
ment in the design of more standard components.

Higher operating temperature, vibration, accelera-
tion, and shock—these are the areas of greatest en-
vironmental severity increase. This applies to pre-
cision multiturn and single-turn as well as trimming
potentiometers. The ability to perform reliably in a
given environment will vary among types as well as
among designs. Component reliability depends very
much on the basic unit design; also, it depends on
manufacturing and testing processes.

Many factors should be considered when selecting
a potentiometer. Let’s discuss what has been achieved
in the environmental area of potentiometer use. This
will guide the designer in selecting standard or special
units.

Operating Temperature
A decade ago the standard operating temperature
Fig. 1: The contact, though a single piece, is designed to have two

or more contact points with the resistance element. This helps to
increase reliability of noise free operation in all environments.

was 85°C. Demands for high temperatures pushed
this to 125°C for off-the-shelf pots. Special units
work at 260°C.

With minor changes—high temperature lubrication,
lead wires, solder, etc.—standard models operate in
the 150°C to 175°C range. Some off-the-shelf trim-
mers operate in the 135°C to 175°C range.

The equipment designer must also consider the rise
due to potentiometer power dissipation when deter-
mining maximum temperature. Normally, tempera-
ture rise/watt is stated by the maker.

Another factor: the manner in which the pot is
mounted with respect to the mounting method used
to determine its power rating and heat dissipating
characteristics.

The most common method of mounting for pre-
cision multiturns and single-turns is on a 4 in. square,
0.050 in. thick steel plate, in still air. Some trimmers
are rated by suspending them in still air without a
heat sink; thus, the rating could be increased con-
siderably if they were mounted on a good heat sink.

The heat sink and power rating method considera-
tions are important when the temperature rise due to
power dissipation contributes significantly to the total
operating temperature. When the ambient tempera-
ture is equal to, or nearly equal to, the total operating
temperature, these considerations diminish in signifi-
cance.

Where very high operating temperatures are re-
quired for short periods, the manufacturer should be
consulted. A complete knowledge of the materials and
processes used in a component is necessary to make
such judgments.

Vibration, Acceleration, and Shock

The increase in vibration, acceleration, and shock
has been dramatic. Vibration frequency requirements
have changed from 10-55 cPs to 10-2000 cPs with
accelerations as high as 20 g’s. Shock accelerations
have increased from 15 g’s to 100 g’s in some cases.
Acceleration requirements were extremely rare a dec-

This report is one of a series being developed by the
Reliability and Applications Committee, Precision Potentiometer
Manufacturers' Assn,, 27 East Monroe St., Chicago 3, IlL
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By JOHN ARNOLD

Engineering Manager-Components
Borg Equipment Division
Amphenol-Borg Electronic Corp.
120 South Main St.

Janesville, Wisc.

ade ago. Now, 50 g to 100 g requirements are common.
Designing for reliable performance under these con-
ditions has presented many problems. The main one
was electrical contact maintenance during exposure,

The button type contact does not perform well in
such environments due to the great mass suspended
at the end of the contact spring. When a resonant
condition of the spring arm is met in scanning the
vibration frequency range, a contact bounce is experi-
enced which produces electrical noise. This contact
design is usually limited to 200 cps and 10 g’s. For
more severe vibration requirements, the contact is
usually an integral part of the contact spring arm. It
is frequently made from a platinum-palladium alloy
which has very good spring properties, corrosion re-
sistance, and wear characteristics. However, it is
usually more expensive to make than the button and
spring arm types.

The single piece contact is often designed so two
or more contact points are made with the resistance
element. This multiplicity of contacts increases the
reliability of noise free operation in all environments
throughout the life of the potentiometer, Fig. 1.

The same rules apply to the contact design at the
pickoff. This contact’s function is to pick off the out-
put signal from the rotating member. A resonance
in this contact system would produce electrical noise
just as the resistance element contact would; thus,
its design is equally as critical. A multiplicity of con-
tact points is recommended.

In more severe vibration uses, the shaft and its
associated rotating components by resonating can
induce a contact bounce resulting in electrical noise.
A sufficient preloading of bearings, or otherwise re-
stricting end play, will usually eliminate this problem.

Another source of induced contact bounce is some-
times found in the gearing used to drive the pot. The
low mass contact and preloaded rotating member will
give better performance in such uses also.

ELECTRONIC INDUSTRIES <+ March 1962

Fig. 2: Trimmers such as this,
due to their smali size and the
proper design possess good vi-
bration, shock and acceleration
characteristics.

The method used to position the resistance element
is also important.

The element should be well mounted along its entire
length, preferably so that no movement of turns or
elements is possible.

Trimmers, rectangular and square, by virtue of
their small size are generally designed with low mass
contacts, preloaded moving parts, and securely
mounted resistance elements. These units thus possess
good vibration, shock, and acceleration characteristics.
Many standard models perform reliably at 10-2000
CPs, 20 g’s vibration, and 50-100 g’s shock and ac-
celeration, Fig. 2.

Humidity and Moisture Resistance

Several test methods are used to determine the
ability of a component to withstand prolonged ex-
posure to high temperature and humidity. The steady
state type tests are designed to show deterioration of
insulation resistance due to moisture absorption by
hygroscopic materials. They are accelerated tests ac-
complished by the continuous exposure of the speci-
men to high relative humidity at elevated tempera-
tures.

Cycling Humidity Test— Temperature cycling is
added to the high humidity to alternate periods of
condensation and drying. This tends to accelerate the
development of the corrosion by-products and also
produces a breathing action of moisture into partially
sealed units. Low temperature and vibration sub-
cycles are added to accelerate deterioration caused by
freezing moisture. The vibration tends to widen any
cracks or fissures.

Insulation material degradation is shown by a meas-
ure of the insulation resistance and dielectric with-
standing voltage. Electrical noise tests reveal the
presence of corrosion effects on the resistance element.

Moisture Resistance Tests—To the cycling humid-
ity is added a polarizing voltage across the insulation

93



Potentiometers

Table 1 Table 2 .

Thermosetting Y0 Absorption Thermoplates Y0 Absorption
e —

Phelnolic 2% - 0.19% ;ypes Nnon 1.2% - ?g%

Melamines % - 0.5% ype 6/6 Nylon 0.49, - 1.5%
(ConCIUded) Polyesters 1.5% - 0.5% Polychlorotrifluorethylene 0.009%

Diallyl Phthalate 0.7% - 0.5% (Kel-F)

Silicone 0.5% Polytetrafluoroethylene 0.009

1 Data from Mil-M-14F requirements

to study the effects of electrolysis; electrical loading
is specified to determine the resistance of current
carrying components, especially fine wires and con-
tacts, to electro-chemical corrosion. This test is in-
tended to stimulate in an accelerated manner the high
humidity and heat conditions typical of tropical en-
vironments.

Effects of Humidity Tests on Potentivmeters—The
effect of the steady state tests on unsealed multiturn
and single-turn pots is to decrease the insulation
resistance as the length of exposure is increased. The
most rapid degradation takes place early in the ex-
posure period. Generally, it tends to approach a limit
as the length of exposure increases. This limit is
characteristic of the materials and length of insula-
tion leakage paths of a particular design. The insula-
tion materials used are normally the major factor;
the moisture absorption of the material the important
characteristic. Tables 1 and 2 show the relative water
absorption characteristics of commonly used insulat-
ing materials. Variation in filler materials accounts
for the water absorption range.

A protective coating of moisture and fungus resis-
tant varnish is often used to improve the electrical
characteristics of the more hygroscopic materials dur-
ing exposure to humidity.

The steady state humidity test usually presents no
major difficulty to the standard off-the shelf multi-
turn and single-turn pots using good design and ma-
terials.

Temperature cycling and vibration sub-cycles do
not normally effect the ability of the standard units
to reliably withstand the conditions of test. Some-
times, difficulty is encountered if a particular design
is nearly, but not completely, sealed. This can result
in the breathing in of the heated humid atmosphere.
The somewhat restricted escape causes the condensa-
tion of the atmosphere during the cooling phase of
the cycle. Thus, after repeated cycling, the component
tends to fill with water. There are two solutions to
this problem. They are: either open the unit so that
sufficient breathing takes place; or, seal it so that
no intake of the humid atmosphere occurs.

To open the unit, just refrain from attempting to
seal around the control shaft and normal case seams.
This permits sufficient breathing and prevents accumu-
lation of condensed moisture within the component.
This is normally the most desirable solution.

When a polarizing voltage is added to the humidity
cycling test, the most reliable approach is to seal the
component. If the unit is sufficiently sealed so that
there is no evidence of leakage when immersed in a
liquid, temperature about 100°C, it will reliably pass
the polarizing voltage cycling humidity test.

Immersion in the heated liquid causes the air, sealed
within the unit, to expand. This increases the inside
pressure by about 3.7 psi. Pressure is now sufficient
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(Teflon)

1 Modern Plastics Encyclopedia, 1962 issue

to force air through improperly sealed joints and
seams. The test takes little time and insures proper
sealing of each unit.

“0O” rings, or similar devices, seal around control
shafts. This usually increases the starting and run-
ning torque. For motor driven pot uses where the
operating torque must remain lower than that per-
mitted by the “O” ring, we suggest the entire assembly
be within a sealed container. If this is not feasible,
it is at least desirable to have the shaft seal pro-
vided by the gear box to which it is mounted—the
remainder of the pot and the gear box being sealed.

Quality and Reliability

Quality control of production units intended for
severe environmental application is of prime impor-
tance.

Statistical methods can be used for this purpose in
quantity produced items. For small quantity special
units, the sample size becomes economically unrea-
sonable to follow this plan. We have approached this
problem by making an analysis of the probable failure
modes based on design and use.

The character of potentiometer failure is mainly
one of infant mortality, i.e, most units that fail do
so early in their service life. Units which pass this
point will with high reliability continue to function
until a wear out condition is approached. Thus, to
increase reliability where a few units are concerned,
the elimination of infant mortality failure would be
most productive. To serve this purpose on two specific
uses, tests simulating the actual operating environment
were set up for 1009% of the production units. Test
duration was set so errors in manufacture would
show without sacrifice of the long-term life expected.

Both units were designed for high temperature and
vibration in flight vehicles. Here, the similarity ceases;
one to be used in an aircraft turbine engine where the
environment would be experienced for thousands of
flight hours; the other for a missile for which the
entire flight time would be well under one hour.

The acceptance tests were similar in that both were
subjected to vibration scanning more severe than
would be encountered and to high temperature ex-
posure. The high temperature in one case was coupled
with the vibration testing and, in the other, with a
short period of life cycling. Complete electrical and
mechanical functional tests were made after com-
pletion of the environmental tests to assure no degra-
dation occurred.

This type of testing has been very successful in
exposing units that vary from the level of quality
required and thus could otherwise have been subject
to failure during their operational life. As a result
of our experience with these programs, we highly
recommend this method of acceptance testing for
severe environmental components,

ELECTRONIC INDUSTRIES -+ March 1962




Here is a method of designing flip-flop counting circuits

without resorting to logical equations or switching algebra.

A simple step-by-step procedure is given for a complete counter
using a bistable multivibrator as a building block.

A Simplified Method of

Designing

Flip-Flop Counting Circuits

By EUGENE A. ROWLAND

Light Military Electronics Division
General Electric Co.
Utica, N. Y.

Fig. 1: Schematic of a typical transistor flip-flop suitable for use in counting circuits.
vC

(2]

COUNTING circuits employing
bistable flip-flop stages are
widely used in electronic equip-
1 ment design. This article describes
a method for designing flip-flop
counters without resort to logical
equations or switching algebra.

| The procedure, which is based on
§ § a standard circuit configuration, is
{

simplified by capitalizing on the
c¢yelic properties of a binary chain.
—— A decade counter is analyzed to
illustrate the design technique.
Counter circuits, which perform
frequency division of a digital pulse
train, are useful in a wide variety
of electronic equipment. Our pur-
pose is to provide a simple step-
by-step procedure for designing
counters, using the bistable multi-

—— %}__ vibrator (flip-flop) as a building

| block. The discussion which fol-

vBs
- r Sf - lows may also be found pertinent
to the design of counters using bi-

* ‘___l = stable magnetic devices.

A typical transistor flip-flop suit-
l 1 able for use in counting circuits is
R T S shown in Fig. 1. Techniques for

'ONE "
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Flip-Flop Design (Continued)
‘

designing this type of circuit are discussed in detail
in recent literature.!:2 The various input and output
terminals of the flip-flop have been labeled for future
reference. The collector of Q, is labeled as the “one”
output, while the Q. collector is designed as the “zero”
output. Terminal T is the transfer input; a pulse
train applied at this terminal will cause the flip-flop
to alternate between its stable states, producing an
output for every 2 input pulses. Terminals S and R
are the SET and RESET inputs, respectively. A
negative-going pulse at R will turn Q, off. Similarly,
a negative-going pulse at S will turn Q, off.

When the flip-flop is operated as a frequency
divider, a single output terminal determines the state
of the device, and is used to transmit a trigger pulse
to the next counter stage. In the circuits which are
discussed below, the “zero” output is used for this
purpose. While transistor Q, is conducting, the flip-
flop will represent a binary “O”. Conversely, when Q.

through the T terminal. If a frequency f is applied
at T), the output from Flip-Flop 4 will be f/16. The
maximum input frequency (f,,.,) is determined by
the switching times of the flip-flop and may reach
several megacycles with proper design. The type of
counter illustrated in Fig. 2 may be extended to many
stages for large division ratios. However, a propa-
gation delay is associated with each flip-flop. These
individual delays are cumulative for a series connec-
tion, and the total delay may limit the number of
stages which can be used without special provision
for synchronizing.4

When the required divisor is such that 2> X in
Eq. 1, a feedback counter must be used rather than
the straight-through type. Feedback counters operate
by using the output of one binary stage to change the
state of other stages during an interval between input
pulses.? A feedback counter can be designed by mak-
ing simple modifications to a straight-through counter
with the required number of stages.

To illustrate the design procedure, a decade counter
will not be considered. This is a well-known circuit
in which every tenth input pulse produces an output.
From this definition X = 10 for the counter. Thus,
from Eq. 1, four binary stages are required to con-
struct the decade. A four-stage counter has already

1" STAGE ONE ‘2" STAGE ONE ‘4" STAGE ONE '8" STAGE ONE
~—o —o }— - —
T . T - T - T —
F FLIP-FLOP FLIP-FLOP FLIP-FLOP FLIP—FLOP
| £ Y] *3 *4
o F/
ZERO ZERO ZERO ZERO i

ds Is

Ls

Fig. 2: Block diagram shows a straight through four-stage binary counter made possible by cascading circuit in Fig. 1.

is cutoff (Q, conducting) the circuit will represent
a binary “1”. The “0” state is indicated by a low
voltage at the collector of Q,, the “1” state by a high
voltage.

To begin the design of a flip-flop counter it is first
necessary to determine the number of binary stages
required. For this purpose let X the required
divisor. Then the number of binary stages required
is found from Eq. 1, 2* > X, where n the number
of binary stages. Obviously, if 2* = X, a straightfor-
ward counter can be constructed simply by cascading
the required number of flip-flops. Such a counter is
depicted in Fig. 2. In this case X = 16, and 4 binary
stages are used. These stages have been numbered
according to the digit represented by each flip-flop in
determining the total state of the counter.?

In the standard configuration that has been chosen,
an output is taken from the “zero” side of each flip-
flop. This output is used to trigger the next stage
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been shown in Fig. 2. It only remains to determine
the modifications which will convert that circuit to a
decade counter.

Assuming that all 4 stages of the 16-counter (Fig.2)
are initially in the “O” state, a series of 16 input
pulses will produce the sequence of internal states
shown in Table 1. It can be seen that a modification
which causes the counter to by-pass some of these
internal states will result in a frequency division ratio
other than 16. In general, the requirements for modi-
fication can be stated as follows:

S =2 — X, where: S = the number of states to be
by-passed
7 = the number of binary
states
X =the required divisor

(2)

Since a divisor of 10 is required in the present
case, S = 2¢ — 10 = 6. Therefore, 6 internal states
must be by-passed.

The process by which internal states are by-passed
is illustrated in Fig. 3. A feedback pulse is derived
from the “one” side of Flip-Flop 4. This flip-flop will
change from the “O” to the “1” state after 8 input
pulses are received. The switching action produces
a negative-going signal on the feedback line, and if
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this feedback signal is applied to the SET input of
the appropriate counter stages, those stages will be
effectively by-passed. The last remaining step is to
decide which stages should receive a feedback pulse.

To determine where feedback is needed, refer to
Table 1. After the eighth input pulse occurs, the total
state of the counter can be represented by the decimal
number 8. By-passing 6 states is equivalent to chang-
ing the total state to 14. This can be accomplished by
changing the state of Flip-Flops 2 and 3 from “0O”
to “1” so that the feedback line is applied to these
stages. The resulting counter, Fig. 3, will now divide
by ten.

From the step just completed, a simple rule can be
deduced for locating the stages which must receive
a SET input from the feedback line. The number S
from Eq. 2 is broken into powers of two; the counter
stages corresponding to those powers of two are then
connected to the feedback line. In the present exam-
ple, S = 6 = 4 + 2. Thus the “4” stage and the “2”
stage are SET, as shown in Fig. 3.

Conclusion

A simple step-wise procedure for designing an X:1
divider has been described. A chain of = binary
stages is constructed, where 2*=X. When 2* > X, a
feedback counter must be used. The feedback pulse
is taken from the “one” side of the last binary stage,
and this feedback pulse is used to SET stages a, b,
..... p where 2" — X = a + b + ... +p (powers
of two).

Two practical circuit limitations should be noted
at this point. The proper operation of a feedback
counter is dependent on a minimum propagation
delay in each stage, such that the feedback pulse is
sufficiently delayed to arrive after preceding stages
have settled in the “1” state. When fast-switching
components are used, it may be necessary to add a
delay element in the feedback line. The delay period
must be greater than the settling time of a typical
binary and shorter than the pulse repetition period
of the lastest counter stage to be switched.

The last flip-fiop of the counter must have a suf-
ficiently low output impedance to trigger several pre-
ceding stages. In low-power circuits this may require
the use of a buffer stage, which can also incorporate
the necessary delay. Good results have been obtained
by using an emitter follower driving a delay line to
supply the feedback pulse.

Fig. 3: Block diagram of a decade feedback counter. A proc-
ess by which internal states can be bypassed is illustrated.

Table 1
Sequence of Internal States for a Four-Stage Binary Counter

Internal States
Input Decimal
Pulse “n “2” “q” “g”  State of
No. Stage Stage Stage Stage Counter

Initial — 0 0 0 0 0 0
State 1 1 0 0 0 1
2 0 1 0 0 2
3 1 1 0 0 3
q 0 0 1 0 4
5 1 0 1 0 5
6 0 1 1 0 6
7 1 1 1 0 7
8 0 0 0 1 8
9 1 0 0 1 9
10 0 1 0 1 10
n 1 1 0 1 n
12 0 0 1 1 12
13 1 0 1 1 13
14 0 1 1 1 14
15 1 1 1 1 15
End of — — —
Cycle 16 0 0 0 0 0
Table 2
Sequence of Internal States for a Decade (Feedback)
Counter
Internal States
Input Decimal
Pu|se “] " “2” “4” “8” State of
No. Stage Stage Stage Stage Counter
Initial — 0 0 0 0 0 0
Stage 1 1 0 0 0 1
2 0 1 0 0 2
3 1 1 0 0 3
4 0 0 1 0 4
5 1 0 1 0 5
6 0 1 1 0 6
7 1 1 1 0 7
8 0 0 0 1 8
Feedback Pulse 0 1 1 1 14
1 1 1 1 15
End of— - T —_— -
Cycle 10 0 0 0 0 0
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Fig. 1: Cut-away view of a bifilar meter
movement showing the basic parts used.
(A. Moving coil; B. Mirror; C. Disc
spring; D. Pole piece; E. Core.)

HE advent of electronics and atomic research in-
troduced a demand for portable instruments that
would measure extremely minute currents.

This requirement for extreme sensitivity brought
into focus a serious limitation of the pivot-and-jewel-
bearing meter movement—friction. The torques pro-
duced by very small current values are often of the
same order, or only a little greater than, the torque
required to overcome the bearing friction.

Thus a new approach in the design of dc measuring
instruments was needed; namely, the development of
a supporting system for the moving coil which would
combine the merits of the friction-free suspension of
d’Arsonval with the rugged and portable mounting of
the Weston coil.

Bifilar Suspension

A logical solution is presented by the bifilar sus-
pension design. As shown in Fig. 1, the moving coil
is suspended on two taut wires at each end, parallel
to and symmetrically disposed about the coil’s axis
of rotation. The opposite end of each pair of suspen-
sion wires is, in turn, precisely anchored in a tension-
ing spiral spring. As the meter coil rotates in the
magnetic air gap, in response to the torque produced
by a current flowing through the suspended coil, the
bifilar wires are flexed from their parallel alignment.
Such flexing of the suspension wires adds to the
initial tension of the spiral disc springs as their cen-
ters move towards each other. In reverse, the tension
exerted by the disc springs on the suspension wires
produces a restoring torque. This tends to bring the
coil back to its zero position in which the suspension
wires resume their parallel alignment.

Fig. 2 shows the arrangement of the 2 suspension
wires on one end of the coil, which are subject to the
tensioning force F'. A force, S = F/2 stretches each
wire of the suspension. When deflected from parallel
alignment, each of the 2 wires has a force component
(S sin 38) in the plane perpendicular to its axis of
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A New Suspension for

rotation. Using the terms shown in Fig. 2, the restor-
ing torque produced by the 4 force components is:

T = 4 1S sinéd cos %

M . . a
with siné = r sin —
L
Therefore

95t
=

sin «

Here & is the angle by which the wires are deflected
from the vertical position, ¢ is the angle of rotation
of the coil, » is % of the distance between the sus-
pension wires and also the radius of a circle on which
the ends of the suspension wires travel.

It is thus seen that the bifilar restoring torque is
proportional to the square of the distance between
the suspension wires, and inversely to the suspension
length L, and is a sinusoidal function of the angle a.
This bifilar torque is augmented by the linear torque
due to the torsional stiffness of the 4 suspension
wires, which is a linear function of the angle «. For
small deflections, up to 40°, the sine curve is fairly
linear. Its linearity is further improved by the addi-
tional linear torsional torque of the wires. On the
other hand, the sinusoidal character of the torque
can be exploited to advantage in some special appli-
cations.

The sensitivity of the bifilar suspension element in-
creases rapidly as the distance between the suspension
wires is reduced, since the restoring torque is pro-
portional to r2. High sensitivities are attainable by
close spacing of very fine suspension wires. With the
absence of static friction, accurate meters with very
small restoring torques can be built. Furthermore, the
small coils are supported in a positive and firm man-
ner by the suspensions, whose tension is 100 or more
times the weight of the coil. The zero position of the
coil is positive and independent of temperature, since
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The ideal DC measuring instrument

would combine the advantages of the
friction-free suspension of d'Arsonval

and the rugged mounting of the Weston coil—
extreme sensitivity and ruggedness.

A new technique—the bifilar suspension—
shows promise of fulfilling this requirement.

Meter Movements

it is determined by the parallel alignment of the sus-
pension wires. Coils supported in this manner will
operate in any position.

Disc Springs

The constant tension force in the axial direction
is supplied by disc springs shown in Fig. 3. These
are long cantilever springs spirally folded and cut
in disc form. Due to their appreciable length, these
springs can have a relatively large cross section even
in the most sensitive meters. As a result, they are
very compliant in the axial direction perpendicular to
their plane, while at the same time rigid in the radial
plane. This factor permits perfect centering of the
suspensions and the axis of rotation of the coil. The
meter accuracy is easily maintained since it depends
greatly on the constant value of the tension produced
by these springs. The deflection of the springs is
extremely small. The stresses are correspondingly
small. Therefore, the springs never show any fatigue
effects. In addition, they do not conduct any current,
and therefore, cannot be affected when the meter is
overloaded.

Fig. 4 illustrates the moving-coil system. Each pair
of suspension wires (A) is anchored at one end to the
moving coil. The other end of the wires are anchored
to the disc springs, centrally located in the cylindrical
housings, (B). These housings are located in the
threaded tensioning units whose knurled heads, (C)
are visible in Fig. 4. The cylindrical housing can be
rotated for adjustment of suspension wires to

Fig. 3: Disc springs
supply constant ten-
sion force,

O

Fig. 4: The moving-

coil system in its

housing,
\_/
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parallelism, as well as zero adjustment of the moving
coil in the meter. An exploded view is shown in
Fig. 1.

Coils and Taps

The 4 suspension wires are insulated from each
other and serve as 4 readily available electrical con-
ducting leads to the moving coil. This feature permits
the use of differential coils with two windings com-
pletely insulated from each other, without the use of
cumbersome auxiliary conducting springs or strips,
known as “ligaments.” Furthermore, the moving coil
can also be tapped in two places as shown in Fig. 5.
This can be used to provide 3 ranges of current
sengitivity without resorting to a universal shunt.
Since the number of turns at each tap is inversely
proportional to the full scale current corresponding
to the tap, the millivolt drop across each coil section
remains essentially the same for all 3 ranges.

(Continued on following page)
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Meter Suspension (Continued)
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This is in contrast with the condition obtained
when a universal shunt across the full coil is used.
Usually such shunts must have a resistance somewhat
higher than the critical damping value. This value is
often many times the coil resistance. In the case of
highly sensitive meters, the critical damping resis-
tance values may be several hundred times the coil
resistance. When the customary universal shunt across
the full coil is used to obtain additional ranges with
higher full scale readings, it is provided with taps at
points whose resistance is inversely proportional to
the respective full scale currents. Therefore, the sec-
ond and subsequent lower sensitivity ranges place a
very large resistance in series with the coil (Fig. 6).
In each case the full scale coil current flows through
this additional series resistance and adds to the milli-
volt drop of the coil. Beyond the first range, all the
ranges of lower sensitivity will have high millivolt
drops. In the case of sensitive meters, this will be
excessive, as much as 1 volt or more. High millivolt
drops make current measurements in lower voltage
circuits, such as transistor circuits, very difficult,
often unreliable, and even impossible.

Tapped coils provide meters with 3 ranges of almost
equal and very low millivolt drop. However, for meters
having more than 3 ranges, where a universal shunt
must be used, it can be placed across the section of
the coils with the smallest number of turns, ie.,
between the common and the tap with the lowest num-
ber of turns. The critical damping resistance and also
universal shunt resistance are proportional to the
square of the number of coil turns. Consequently, the
resistance of the shunt across the smaller portion of
coil will be considerably lower than that of a shunt
across the full coil. If full coil current is iy, and 4
the full-scale current for the third step, then the
respective coil turns are:

ny 1Ny =131
and the permissible shunts would be:

Rl :R3:”12 :n32-_—i32:i12
For example, if %, : ¢, = 10:1, then R; will only be
1% of what R; would have to be. Therefore, the re-
sistance in series with the coil section for the fourth

range will be approximately 1% of the correspond-
ing resistance if R, were used across the full coil.
The fourth range millivolt drop will be reduced to
less than 10% of the drop present when the fourth
tap of the shunt across the full coil is used. The com-
parison below, of two of the best available untapped
pivot coil meters, with a tapped coil meter illustrates
the advantages of tapping the meter coil. A meter
with a 20 pa. full-scale sensitivity coil and ranges of:
20/100/200/500/1000 pa. full-scale has the following
millivolt drops: 63/516/594/607/618/ mv. for each
of the above ranges respectively. A more sensitive
5 pa. untapped coil having ranges of: 5/20/100/500/
2000/10,000 pa. has the following much higher milli-
volt drop for each of its respective ranges: 54/1,514/
1,900/1,980/1,996/2,000 mv.

On the other hand the tapped bifilary coil with full
coil sensitivity of 1 pa. and taps for 8 pa. and 10 pa.
and full scale ranges of: 1/3/10/30/100/300/1000 pa.
has corresponding millivolt drops of: 4.8/5/5.4/38/
52/56.5/67 mv. The same range sensitivity combina-
tion can be built in another model with millivolt drop
starting at 1.5 mv. for the first 3 ranges, and corre-
spondingly lower drops for the subsequent ranges.

The bifilar suspended coil type of construction can
use a weightless light-beam pointer that is unaffected
by overloads that would jam and ruin the conventional
meter. The light-pointer provides hairline reada-
bility at any angle without parallax error. As shown
in Fig. 7 a light source K, operating from a power
line or from a self-contained battery, projects the
light beam through an optical system G, on to mirror
H mounted on the moving coil assembly. The mirror
reflects the light beam as a luminous center-line oval
on to the meter scale I. Sharp hairline readings are
provided under any ambient light conditions, as well
as in the dark.

Overload Capacity

The standard sensitive bifilary meters withstand
overload surges without impairment, up to 1000 times
full scale current. For extra heavy overload risk
applications, a special built-in protective circuit can
extend the momentary overload capacity to 10,000
times without damage.

Fig. 5: The moving coil can be tapped as shown in the drawing. Fig. 6: Conventional meters use a large shunt across the coil.

O lpa -O

—O 34 é

—O 30p4 ;
%é O 1004 R, ©

R, g 0 300 pa

O

% —0 1000 p4 ?
—O COMMON 0

ELECTRONIC INDUSTRIES + March 1962



A REPRINT
of this article can be obtained by
writing on company letterhead to
The Editor

ELECTRONIC INDUSTRIES
Chestnut & 56th Sts., Phila. 39, Pa.

As for mechanical ruggedness,
the bifilar movement can take rough
treatment and still deliver accurate
readings. This is possible since the
coil is not restrained, but limited in
linear motion under the influence
of shocks.

Meters with full-scale sensitivi-
ties of 1 pa. with only 1,500 ohms
internal resistance can be built.
The bifilar suspension is by no
means limited to vertical operation.
It may also be operated in the hori-
zontal plane.

The bifilary meters with tapped coil have found
very broad fields of application in research, develop-
ment, production and quality control. They are espe-
cially useful in work dealing with semiconductors,
such as transistors and diodes, vacuum tubes and other
applications.

The high current sensitivity makes bifilar suspen-
sion meters very useful in radiation and ionization
measurements. Furthermore, this sensitivity permits

Fig. 7: Light-beam
pointer used is wn-
affected by overloads.

the building of voltmeters with very high resistance
values to make them suitable in work where high
accuracy, combined with very small current drain from
the measured voltage source, is important. Volt-
meters with resistance of 1 megohm/v up te 5 meg-
okm/v can easily be built. The only limitation in
some cases is the high cost of precision wire-wound
resistors when high accuracy and stability are re-
quired.

"Miser” Ups Beam Tube Capabilities

CONCEPT in crossed-field os-

cillator and amplifier design
has been successfully incorporated
in power tubes at Raytheon.

Called a ‘“Beam Miser” it in-
volves a novel type of depressed
collector and circuit which permit
significant increases in bandwidth,
power, and efficiency without re-
quiring extra electrodes or other
changes in tube configuration or
application. As such, the Beam
Miser yields some of the advan-
tages of a re-entrant electron beam
in crossed-field tubes.

The device includes an electrode
designed to collect a portion of
the spent beam at cathode poten-
tial. Substantial improvements in
the efficiency of existing types are
now made possible without addi-

RANSVERSE MAGNETIC FELD DELAY LINE

tional connections to the tube or
additional power supplies. Operat-
ing characteristics have been con-
firmed by measurements on S-band
tubes.

The device is also applicable to
crossed-field injected-beam ampli-
fiers (CFA’s) where the improve-
ment in efficiency can contribute
to an extension of the 3-db band-
width.

The desired Beam Miser effect
is accomplished by collecting a por-
tion of the spent beam at cathode
potential, and returning it to the
cathode via a conductor located in-
side the tube. Fig. 1 indicates func-
tion in a standard beam-type tube.

When the Beam Miser principle
was designed into an M-type back-
ward wave oscillator, the oscillator

BEAM

MISER
. ELECTRODE
ACCELERATING ANODE '
- = oad - e el
GRID o

Fig. 1: Schematic of

o L] the beam miser indi-

e cates function in a

standard beam - type

oy tube.
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was able (under normal operating
conditions) to intercept as much
as 40% of the total beam current.
Return of the intercepted beam
current to the cathode (for a given
power supply anode current) effec-
tively increased the total beam cur-
rent.

Raytheon’s Beam Miser permits
higher power output for given
power input, or alternatively, lower
power input for given power out-
put.

Tubes using the Beam Miser re-
quire no external mechanical
changes or additional electrical in-
put connectors, and are directly re-
placeable in the same sockets as
standard tubes.

Performance of an experimental
Beam Miser in a BWO compares
power output and efficiency ob-
tained with and without the Beam
Miser.

Similar results have been ob-
tained with other crossed-field
tubes. What is significant is that
the use of the Beam Miser permits
large power increases, and at the
same time effectively increases
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Modern aircraft fly almost 100 times faster than the first biplanes.
But most still have the same height indicator as the balloonist—a
barometric altimeter. Does this meter answer all of today's needs?
Or have no practical alternates been devised? Here are the answers.

Designing a CW FM Altimeter

NFORTUNATELY, the barometric altimeter does
not fulfill today’s needs. And, although many elec-
tronic schemes have been devised, most have the same
common failing: until now there has not been a prac-
tical transmitter tube which would perform as desired.
To understand more completely the problems en-
countered, let’s consider the uses where accuracy is
needed and the traits of various altimeters, barometric
and electronic. For some flying, highly accurate height
indication is paramount. For most aircraft flying at
a few thousand feet, an accuracy of *= 50 to 200 ft.
is reasonable. Barometric altimeters can provide this.
But the pilot of a helicopter, a carrier based inter-
ceptor, a commercial jet liner, or a VTOL craft must
know his altitude within a few feet as he nears touch-
down—he may not have another chance to go around!
Thus, an accuracy of = 1 to 3 ft. at touchdown is
needed.

Basic Faults
The basic fault of the barometric altimeter is that

it measures air pressure, not altitude. Errors result
from local variations in barometric pressure, especially

during storms when the altimeter is needed most.
Practical barometric instruments cannot reliably
measure small pressure changes relating to a height
of 2 or 3 ft. Finally, there may be a correlation
error between the altimeter barometric setting and
the actual pressure. All these limit the device’s effec-
tiveness even with the recent advances.

As the next choice, pulsed radar was proposed. This
worked well for moderately high altitudes, 500 ft.
and over, but the bandwidth needed for resolution at
low altitudes is prohibitive. Since the r-f beam travels
approx. 1000 ft./usec, the total path delay at an alti-
tude of 30 ft. is only 40 nsec. For a = 2 ft. error or
+ 10%, the time delay between the transmitted and
received pulses must be identified within = 4 nsec.
This demands an i-f and video bandwidth on the order
of 25 to 100 McC!

The altimeter designers then turned to FM CW
altimeters. This design has proven most effective for
all types of aircraft, and gives accurate readings even
at touchdown. Although there have been many in-
genious adaptions used, the basic FM altimeter works
like this: the transmitter output is frequency-modu-
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By TERRY E. BIBBENS

Development Engineer,
Microwave Tube Laboraotory
Eitel-McCullough, Inc.

301 Industrial Way

San Carlos, Calif.

Transmitter

lated in an accurately reproducible manner, usually
with sine or triangular waves; then the frequencies
of the transmitted and received signals are compared
and the difference frequency noted. Since this dif-
ference frequency is caused by the transmitter modu-
lation, neglecting Doppler effect, an accurate indica-
tion of time delay may be determined from the modu-
lation characteristics, and thus the altitude found.

Other Problems
Now, let’s take a closer look at the FM CW altimeter

Fig. 2: Mixer-counter combination always produces step height.
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Fig. 3: This rugged, all metal and ceramic reflex klystron is fixed-
tuned at 4300 MC = 50 MC: provides 1 watt, 100 MC bandwidth.

to find its problems and drawbacks. Assume an al-
timeter operating in the allocated 4300 MC band with
a triangular modulation rate of 1000 CPS and a total
swept band of 50 MC. The signals would be as shown
in Fig. 1.

Feeding the received and transmitted signals inte
a mixer produces a difference frequency. In most
designs, this difference frequency is discriminated by
an averaging clipper-counter, producing the Af,,.
shown. This \f,,. is defined as follows:

Total Swept Bandwidth X Mod. Freq. X lIleight
Afuve='lx - e - . E——
Speed of Light

If the aircraft using this altimeter were at 50 ft., the
Afave would be:

50 X 105 X 1000
1000 X 10¢
or 200 crs/ft. of height.

Afuve = X 50 = 10,000 cex

An important result of this design is the “step
height”” produced by the mixer-counter combination.
Fourier analysis of this combination will show that
the Af,. can increase only in multiples of the modu-
lating frequency, in this case 1000 cPs. Since each
foot of altitude corresponds to 200 CPs, this corre-
sponds to a step height of == 5 ft. This step height
can be expressed as follows for a full wave counter
discriminator:

Speed of Light

-+ —
4 X Total Bandwidth
This is shown in Fig. 2.

h = =% 250 f1/ame
latep = = B M,

This means that the altitude readout does not in-
crease in a continuous manner, rather it jumps in
steps. In the above example, in 10 ft. steps. Thus, a
step-error of this amount is always present, even if
the system is otherwise completely accurate. This
error is characteristic of all mixer-counter systems.
It can be removed only by using some other method
of continuous phase or frequency discrimination.
Successful systems have been devised using such con-
tinuous discrimination, however, the basic principles
are the same. The error is inversely proportional to
the bandwidth. (Continued on following page)
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Another error can be caused by a bandwidth change,
which would produce a calibration error. For exam-
ple, assume that a modulation voltage of 50 volts
produces the 50 Mc sweep. If the modulation sensi-
tivity changes by 10%, the bandwidth changes by 10%
and the Af,,, and the step-height both change. There-
fore the original calibration is in error.

A final source of error is frequency jitter or
“F-M’ing” of the transmitter tube, due to vibration.
The instantaneous value of the difference frequency
will be affected by this jitter, and if the frequency
jitter is of sufficient amplitude, a change in Afave
may be produced.

Solutions

These error sources dictate the altimeter design.
It must be capable of broad bandwidth, must have
stable modulation characteristic, and it must be free
from microphonics. All of these can be met in the
modulator and receiver circuit design; but, the
transmitter tube problem remains. Since the most
useful and least crowded altimeter bands are in the
microwave region, a velocity modulated transmitter
tube is desirable. This could be a reflex klystron, a
BWO, or a voltage tunable magnetron.

Unfortunately, the magnetron and BWO both have
one very important drawback for an airborne system
—a high-power modulator is needed. For the BWO,
this problem is further compounded by the tube’s
exponential tuning characteristics. Since the heart
of the successful FM CW altimeter is accurate modu-
lation, these tubes would require a complex, bulky

modulator. The magnetron also suffers from consider-
able jitter. This further limits its usefulness. As a
final drawback, both tubes require magnets. This
further increases the system weight.

Thus, the reflex klystron seems the logical choice.
Realizing this need, we initiated a company-spon-
sored program to develop such a tube. The result is
the Eimac 1K75 series of reflex klystrons, Fig. 3.
This is a rugged, all metal and ceramic tube which is
fixed-tuned at 4300 = 50 Mc. It is capable of provid-
ing 1 watt output, and has bandwidth capability up to
100 mc, depending upon the operating mode chosen.

The unique inner construction of this tube is re-
sponsible for its excellent performance. By the proper
choice of materials and construction methods, an
extremely frequency-stable tube was produced. The
layout, Fig. 4, details the stacked-ceramic double-sup-
ported cone construction. These cones and ceramic
spacers rigidly support the cathode and reflector and
minimize the frequency jitter under vibration.

The use of radial-vane grids results in low trans-
mission loss, and a high beam coupling coefficient,
essential to high efficiency. Also, these grids are rigid,
thus further reducing jitter due to vibration.

By properly choosing the material in the body,
cones, and grid-partitions, the frequency change and
the modulation sensitivity change as a function of
temperature, have been controlled. The typical varia-
tion is shown in Table 1. To the equipment designer,
this means reduced system error without complicated
feedback networks.

Step Error Reduction

The most important trait, however, is the wide
bandwidth. Electronic bandwidths up to 100 Mc are

Fig. 4: Details of the inner construction of this extremely frequency-stable tube.
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Table 1
1K75 TEMPERATURE STABILITY CHARACTERISTICS

Refl. Volt

Tube No. Temp. °C Freq. mc A Fregq. mc Mod. Sens. mc A Mod. Sens. Volts (1)
404 —55 4318 4 1.40 0.729, 130
+25 4314 “ 1.39 “ 129
+125 4315 “ 1.40 “ 127
391 —55 4295 3 1.25 0% 137
+25 4297 “ 1.25 “ 137
125 4298 “ 1.25 “ 137
399 —55 4317 2 1.39 0.73% 134
+25 4319 “ 1.38 . 134
125 4317 “ 1.38 U 134

Note ('): Reflector voltage adjusted for maximum power output at each temperature.

achievable, thus reducing the step error to = 2.5 ft.
for quantized systems. This error can be reduced
by alternate discriminator designs, but the wide band-
width available in this reflex klystron will, in any
design, give a smaller total error than other nar-
rower band devices.

To permit airborne use, careful attention was
focused on the mechanical design of these tubes. The
electrical connections are provided by encapsulated
leads, which permit operation at any altitude without
pressurization. Also, these tubes are cooled com-
pletely by conduction—either to the waveguide, or to
a heat sink if coax output is used.

Finally, the conservative cathode loading and high
processing temperatures permitted by the ceramic
construction result in unusually long life. Although
conservatively warranted for 1000 hrs., lives of many

times this figure have been experienced, both in the
field and on life test.

The end result? A tube capable of performing as
desired in a system which uniquely fills a definite
need. The potential? Estimated at up to 20,000 units
for the designer who produces the best (and most
economical) system. The users? Almost all com-
mercial and military aircraft, both now and in the
future.

* % %
A REPRINT

of this article can be obtained by writing on company letterhead to
The Editor

ELECTRONIC INDUSTRIES, Chestnut & 56th Sts., Phila. 39, Pa.

“

OTS Provides Research
Data To Engineers

One of the more significant contributions that the
government is making toward the advancement of
science and technology is in disseminating informa-
tion.

Through the Office of Technical Services, Business
and Defense Services Administration, U. S. Dept. of
Commerce, the vast amounts of data obtained under
government-financed research projects are being made
available to engineers and scientists free of charge.

Specifically, OTS fulfills these functions:

1. Provides detailed reports of new research.

2. Prevents duplication of costly research already
accomplished under Government contracts.

3. Provides abstracts of Government-owned patents
which are available for non-exclusive licensing.

4. Provides translations, or information as to the
source of translations, of Russian and other foreign
work.

Since its beginning in 1945, OTS has collected more
than 275,000 technical documents. And about 2000 new
reports of Government research are added to the col-
lection each month. Reports of wide interest are sold

ELECTRONIC INDUSTRIES - March 1962

in printed form; the more specialized and limited-
interest reports are available in microfilm and photo-
copy.

OTS puts out several publications that itemize the
literature that is available:

“U. 8. Government Research Reports” (twice a
month, sold on subscription), $15.00/year — from
Superintendent of Documents, U. S. Govt. Printing
Office, Wash. 25, D. C.

“Technical Reports News Letter”’—reviews 6 to 8
new reports each month. ($1 per year, from Superin-
tendent of Documents.)

“AEC Reports Price List”—Cumulative listing of
AEC reports, issued twice a year, in February and
August.

“OTS Selective Biographies—Compiled in many
special areas, such as plastics, transistors, etc., and
available at 10¢ per copy. Write to OTS for free list
of bibliographies.

“Patent Abstract Series”—This series, which is
supplemented periodically abstracts Government owned
patents which may be licensed on a non-exclusive,
royalty-free basis.

Mailing address for OTS is: U. S. Department of
Commerce, Business and Defense Service Administra-
tion, Office of Technical Services, Washington 25, D. C.

105



-

A

1 \ ¥

ONNECTING fine maguet wires

has long plagued production
engineers. When making a soldered
magnet wire splice to a stranded
lead wire, a rate of 150 connections
per hour for wire preparation and
soldering is considered excellent.

A system of joining fine wires
simply, quickly, economically, auto-
matically, precisely, and reliably
was much needed.

In answer to this need, a new
solderless splicing method has beer
devised. It uses a high-speed semi-
automatic machine. Produced by
AMP Inc., Harrisburg, Pa., the
devise is capable of 350 fine wire
connections per hour. In addition
to the increased rate of prodwetion
and improved quality. additional
profits can be realized by a reduc-
tion in the number of rejects that
are normally associated with fine
wire soldering.

The FINE-Y-R splice machine is

A 3-in. square of Mylar tape remains with
the crimped fine wire splice and forms an
insulating pad. If this tape is not desired,
it can be removed with a light tug.
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One hand positions
the stripped fine wire
into splice, the other
hand positions pre-
stripped lead wire
into splice.

activated by both an air cylinder
and an electric motor. The electric
moter drives fiberglass abrasive
stripping wheels for removal of the
magnet wire insulation, and holds
the magnet wire in position within
the machine. The air cylinder is
used to complete a number of
sequenced events resulting in the
final attachment of the magnet wire
to a stranded lead wire. This splic-
ing entails the clipping or crimp-
ing of a metallic part around the
wires involved. This metallic clip
(THE FINE-Y-R splice) is a small,
tin plated copper part mounted on
an insulating Mylar tape. The
Mpylar tape is %% in. wide by 0.0015
in. thick and long enough to ac-
commodate 3,000 splices. Packag-
iny of this tape is on a throw
away cardboard reel.

In making the crimped splice
connection, the metallic splice must
first be pre-folded around the wires.
After pre-folding a straight squeeze
between the serrated anvil and
punch finishes the operation by im-
parting a wave form to the finished
splice (fig. 7a). The high pressures
involved make the splice connection
highly reliable both electrically and
mechanically,

Operator time for handling the
parts (relay coil, transformer,
etc.), and locating the wires within
the machine might take 6, 7, or 8
seconds but once the machine is
activated, the splice is completed
in but a moment.

The crimping operation which
heavily deforms the copper parts
has been accomplished by squeez-

ELECTRONIC INDUSTRIES -

Fine Wire Splices . . .
Faster and Better

ing the splice through a layer of
Mpylar tape. The means used for at-
taching the splice to the Mylar
tape is a special adhesive that has
been developed by AMP for this
purpose. The adhesive not only
holds the copper to the Mylar tape
while in the machine but also holds
the finished splice to the Mylar
after being squeezed and deformed
in the ecrimping operation. The
square of Mylar tape remainng
with the finished splice forms an
insulating pad on the splice. The
single-sided insulation may be used
by placing the Mylar against the
windings of a coil. The splice is
then insulated on its top side by an
outer wrap of insulating tape used
around the coil. If this outer in-
sulating Mylar tape is not desired,
it may be removed from the fin-
ished splice with a light tug. The
crimp is more than just a light
bending of the copper parts. The
stresses on the copper are high
enough to cause a great deal of
flow.

When using 38 gage magnet
wire, machine time for making a
splice is almost negligible, Natural-
ly, rates are somewhat slower for
44 gage (0.002 in. dia.) wire, be-
cause of the understandable han-
dling problems always encountered
with very fine wire.

Wires down to 48 gage (0.0012
in.) may be spliced using the
FINE-Y-R splice applicator but the
wire must be pre-stripped before
being placed in the machine. With
these very fine magnet wires of less
than 0.002 in. diameter, some of
the speed advantages of the ma-
chine are lost, but even in this
area, the FINE Y-R splice Sys-
tem might prove to be profitable.

* * *
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The Bridge to Thin Film Circuits

RECISION evaporated metal

films have set new performance
standards for precision film resis-
tors. A process called “Noble-Met,”
which exhibits characteristics in
accordance with MIL-R-10509D has
been developed by American Com-
ponents, Inc., 8th Ave., & Harry
St., Conshohocken, Pa. Using this
low temperature coefficient, highly
stable film process, a new micro-
miniature resistor 1is currently
solving the needs of individual
component miniaturization without
sacrifice of performance. This re-
sistor, the CE-1g, is 0.135 in. long
by 0.050 in. diameter. It has axial
leads 1 in. long by 0.016 in. diame-

ter of tinned soft copper. It is also
available on special order with
kovar leads 0.015 in. diameter with
a 0.00005 in. gold flash for weld-
ing applications. Resistance range:
10 ohms to 110K ohms.

The device consists of a high
quality special ceramic substrate,
onto which is fired gold termina-
tions. A mixed metal film, Noble-
Met, is next applied; then the
units have the leads attached by
a high conductivity, special thermo-
setting material. This forms a
permanent electrical and mechani-
cal bond between the fired gold
and the lead wire. The assembly
is then helixed to exact range, fol-

Table 1
Typical Performance Data
Temp. Low Temp. Short Time Moisture 1,000 Hours
Type of Test Cycle Operation  Overload Solder Cycle Load 100° C
Charact. “C”
MIL-R-10509D =+0.29, =0.5% =0.59% =0.1% =0.59% =0.5%
Limits
25 Q@ 0.1 0.2 0.3 0.09 0.15 0.3
100 @ 0.05 0.1 0.2 0.05 0.15 0.2
1K @ 0.03 0.05 0.07 0.04 0.10 0.1
10K @ 0.03 0.03 0.07 0.03 0.15 0.1
110K @ 0.03 0.03 0.07 0.03 0.25 0.1

ture units fit in a cubic inch, power dissi-
pation needs would limit it to much less.

lowing which multiple coats of an
epoxy are applied for additional
environmental protection and in-
creased mechanical strength,

Typical performance of these re-
sistors is shown in Table 1. These
averages were based on samples of
30 for each value, subdivided in
accordance with MIL test require-
ments. Another test program on
samples of 60 for each value is
nearing completion, with consistent
results.

These units are finding wide ap-
plication where small size and light
weight, without sacrificing per-
formance, are important.

The CE-13 is rated for 15 watt
in an ambient temperature of 100°C
and is derated to zero at 150°C. It

(Continued on page 242)

Metalworking Aided by Ultrasonics

LTRASONIC equipment is playing an increasingly

important role in the metalworking industry.
This is coming about as more companies learn the
values of vibrating the coolants used in virtually
every grinding process.

Equipment to vibrate the coolant at ultrasonic
speeds as it flows onto the grindstone has been made
commercially available during the past year by Cavi-
tron Ultrasonics Inc. of Long Island City, N. Y. The
ultrasonic tool, Ever-Grind, which creates a vibrating
force field within the moving coolant, results in cooler
and cleaner grinding operations, retards wheel load-
ing, reduces wheel wear and in many cases improves
surface finish as much as four times. Another big
plus is that the Ever-Grind equipment allows upgrad-
ing to finer and harder grinding wheels for greater
material removal rates, with a minimum of dressing
time. Flatter work and greater accuracy are also
added benefits.

In operation, the ultrasonic unit is mounted at 0.005
to 0.010 in. from the grinding wheel and set to vibrate
coolant at about 20,000 cps.

Users in industry have reported a wide variety of

ELECTRONIC INDUSTRIES <« March 1962

successful uses, including the rendering of such sticky
metals as stainless steel, brass, aluminum and a num-
ber of laminates more suitable for plunge grinding.

One firm reported productivity increases of 2%
times, with dressing required only after 500 units, in-
stead of after 50 units without the Ever-Grind. Pyro-
meter readings taken during these tests showed spark
temperatures lowered by as much as 400° with the
new ultrasonic attachment.

Technically there are no limitations to the wheel
size that could be equipped with the device. The com-
pany is presently taking orders on tools up to 6 in.
wide and expects to go to larger sizes eventually. The
ultrasonic process is a preventive, not a cleaning proc-
ess. It won't help a wheel that already needs dressing,
but it will keep a dressed wheel cleaner longer. The
wheel runs cleaner and cooler with no weld effect.
Abrasive grains are kept hard and sharp, and heat and
friction are cut down substantially.

Another advantage: no special grinding fluid is
needed. The process operates with almost all commer-
cially available fluids with no need for changes in qual-
ity or quantity.
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The display and control panel for
the DISCOM system is shown above.

HE name DISCOM (DIgital Se-

lective COMmunications) has
been given to terminal equipment
being designed for the Air Force.
It uses digital techniques and pro-
vides for selective addressing and
message processing, an important
factor in high performance air-
craft. A modulation adapter per-
mits transmission over any system
capable of handling voice. Com-
munication will be maintained,
however, at high noise-to-signal
ratios where voice would be com-
pletely unintelligible.

One of 3 flashing lights alert the
called station cn receipt of an in-
dividual, group or general -call.
Each of the 3 calls may be any 4
letter combination, of which there
are 456,976 possibilities. When the
individual light is pushed out, an
acknowledge message is automati-
cally sent. The address of the call-
ing station is displayed, together
with 2 mode characters which per-
form selected switching functions

to process and/or identify the fol-
lowing message.

The selective address equipment,
called the Control Monitor, also
provides for address and mode
character insertion, as well as
channel selection for transmission.
The inserted information is dis-
played. The Control Monitor is a
complete and independent unit. It
can be used to address and control
any number of message processing
devices. By using the mode char-
acters, as many as 676 coded dis-
crete messages can be sent.

The Digital Message equipment
provides for the insertion and dis-
play of word messages of up to 3
words, and alpha-numerie character
messages of up to 48 characters, in
three lines of 16 characters each.
The word messages may be se-
lected from up to 38 previously de-
termined possibilities. Insertion is
done by means of a simple push
button matrix, Selection possibili-
ties are indicated for each position

Fig. 1 (I): Field data F

By G. A. KIOUS

Project Manager

Military Systems Eng’g.
Communication Products Depf.
General Electric Co.
Lynchburg, Vao.

For Fast Message Handling . .

Digital

by means of controlled lighting.

A single panel displays the in-
serted information while a message
is being composed. If another
message is received, the display is
cleared and the received message is
shown. A recall button clears the
display panel and redisplays the
message being composed by recall-
ing from storage.

Once a message is composed and
the proper mode characters insert-
ed in the Control Monitor, the
message will be directed to the se-
lected address when the transmit
button is depressed.

Control Monitor

In the Control Monitor, insertion
and display are mechanical. Letter
wheels are manually positioned to
display the desired information and
held in that position by electro-
mechanical detents. The displayed
letters are read into storage by
engaging the display wheels with a
common gear and rotating them

code structure is il- [

! | ) [ (0 1 T R | LI T UL
lustrated. f L [ T l {
Ik SIGNATURE— ¢ ADDRESS —

Fig. 2 (r): The
transmitted signal
consists of a 24 bit
preamble.
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Fig. 3: Timing is
controlled by a clock
and count down cir-

cuits. s ek

Communications System Design

Voice transmission is cumbersome, slow and redundant,
and also wasteful of frequency spectrum.

The digital techniques described here permit the use of narrow band-
widths, simplified operation and selective calling.

one complete turn. Projections on
the letter wheels operate sensitive
switches. The switches time the
reading of an analog-to-digital con-
verter, to read the code represent-
ing the selected letter, into the
proper storage block. Information
is read into storage in parallel and
then read out serially during trans-
mission.

In the 8 bit field data code, Fig.
1, only the first 5 bits are stored.
In the Control Monitor where only
letters are used, the sixth bit is al-
ways zero. The seventh bit is a con-
trol bit not used in this system and
is always one. The eighth bit is
the parity bit. It is properly in-
serted by checking parity on the
out-going letter, and providing a
one or zero as required.

The transmitted signal, Fig. 2,
consists of a 24 bit preamble made

up of alternate ones and zeros, fol-
lowed by an 8 bit sync signal. The
address is repeated twice. The
mode characters are repeated once.
The signature of the station mak-
ing the call is then sent twice.
The system operates at a rate of
50 bits/sec. Timing is controlled by
a clock, Fig. 3, consisting of a 12.8
KC crystal oscillator and three 8
core counters to get down to 25
CPS. Discrete timing pulses are pro-
vided by a 16 bit ring counter, suc-
cessive counts of 2 characters being
gated by a 4 stage function counter.

Modulation Adapter

A modulation adapter, Fig. 4a
converts the one and zero levels
into tones of 1.90 and 2.75 KC re-
spectively, for transmission over
any normal voice channel. When

‘ 12.8 KC
- PR G — e
i i
r~ : - | j \'_ yy | r 1
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ol L.1 o %) - o ~
R N R — 200~
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[ 1
cie
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receiving a signal, the 2 tones are
selected in the modulation adapter,
Fig. 4b, by 2 filters having band-
widths of 350 cPs. The additional
bandwidth allows for up to 150
cps doppler shift at UHF frequen-
cies. The envelopes of the 2 tones
are detected and then subtracted to
obtain the best combined informa-
tion.

Each of the 2 tones provides in-
formation to determine a one or a
zero level. In the signal recognition
circuits, Fig. 5, the dc reference is
allowed to shift to the average be-
tween the one and zero levels so
that the system will operate even if
one of the tones is lost due to a
selective fade. The signal is then
integrated over one bit time by
means of a low-pass filter, and
limited to produce constant output
levels.

0scC

1.90KC
n\-
- sw
osc l

275KC

AMP

LEVEL ———

INPUT ceiving.
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Fig. 4: The modulation adapter, left,
oc is used for transmitting and the modu-
lation adapter on the right is for re-
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Digital System (Continued)

MOD
ADAPT s,
1 LOW v
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Fig. 5: The preamble is recognized by storing energy in a 25 cycle resonant circuit.
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NOTE: FIRST AND LAST BITS OF EACH GROUP
ARE INVERTED

Fig. 6: Drawing shows that the first recognition of sync will be the proper one.
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Fig. 7: The block diagram illustrates the sync recognition/function counter circuits.

Fig. 8: The four letter address from the calling station is recognized here.
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The first problem in receiving a
message is to synchronize the clock.
The preamble is recognized by stor-
ing energy in a 25 cycle resonant
circuit, Fig. 5, having an effective
bandwidth of 1 to 2 cycles. When
the energy in this tuned circuit
reaches a certain level, the count-
down is started, timing the sync
recognition circuit to the incoming
signal. The 8 bit sync signal is
01001110, which must be recognized
in the presence of one error. Pro-
viding we sample at mark time
only, as determined by the pre-
amble, the significant bits are
01110. If the first and last bits are
inverted making them all ones,
there will be 5 ones with a single
error reducing the number to 4.
Looking at the incoming signal at
mark time only as determined by
the preamble, Fig. 6 shows that the
first recognition of syne will be
the proper one. Fig. 7 shows how
the signals are sampled, as shown
in Fig. 6, and summed to determine
a combined level. For a level
equivalent to 4 or 5 ones, a circuit
is energized resetting the count-
down and starting the function and
ring counters to count out the mes-
sage. The circuits used to sample
the signal for syne recognition,
Fig. 7, are converted to a binary
function counter by interstage
gating.

The Address

Immediately following the sync
signal is the address, repeated
twice. The addresses, which a par-
ticular station is to recognize, are
set up on code switches. Each sta-
tion will have three 4 letter com-
binations which it must recognize
as individual, group or general
calls. The incoming signal, and its
complement, are fed to 2 busses as
shown in Fig. 8 Counting pulses
from the ring counter are con-
nected through a transmission gate
to 3 error lines. If the code switch
is connected to the same buss on
which the corresponding incoming
signal occurs at that particular bit
time, the transmission gate is
closed preventing the timing pulse
from getting in the error line. The
first time all 4 letters are counted
out without a timing pulse getting
on one of the 3 error lines, the
corresponding call light will start
flashing. If at the end of the first
4 letters an error has been re-
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ceived, the error is cleared and the
circuits reset to look for correla-
tion in the next repeat.

If an address is recognized, the
signal is gated to mode storage. In
Fig. 9, parity is checked on the
first mode character as it is read
into storage. If parity does not
check, the storage is cleared. Parity
is then checked on the second
mode character as it is read into
storage. At the same time the first
mode character storage block is
sampled to see if it contains a char-
acter, or has been cleared. If a
character is detected, the incoming
signal is closed and the character
recircuited. But if a cleared condi-
tion has been detected, the next
incoming signal is read into stor-
age and parity checked. In this
manner the first time each of the
mode characters checks parity, they
are retained. If parity does not
check either time, that storage
block remains cleared and will be
displayed as an error.

The signal is then gated to signa-
ture storage and parity checked
and stored or cleared in the same
manner as the mode characters,
except that there are 4 signature
characters.

The mode and signature storage
both use flip-flops to produce out-
put levels. A specially designed
circuit, Fig. 10, using comple-
mentary transistors, permits both
transistors being either on or off
at the same time. Power drain can
be kept at a minimum by clearing
the storage and leaving both tran-
sistors turned off during stand-by.

As soon as an address is recog-
nized, the motor is started and the
display wheels are cleared and de-
tented to the shaft, Fig. 11, so that
they turn in synchronism with the
shaft position indicator. After the
mode and signature have been
stored, a comparison is made be-
tween the output of the shaft posi-
tion indicator and the levels in
storage for a particular character.
When correlation occurs, a detent
is dropped, stopping that particular
wheel. For any storage block that
has been cleared, an error symbol
is displayed.

The remainder of the message
depends on what mode character
was received. Certain of these char-
acters operate relays that may turn
on a light indicating the calling
station wishes to talk, One com-
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Fig. 9 (above): If
the address is recog-
nized, the signal is
gated to mode stor-
age as shown.

Fig. 10: Transistors
are used in the stor-
age circuit.

Fig. 11: The display
wheels are turned in
synchronism with the
chaft position indica-
tor.

Fig. 12: Pushing
transmit button
transfers displayed
mode and signature
to storage.
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Digital System (Concluded)

bination indicates that a digital
message is to follow. In this case
the digital message equipment is
started and cleared for display of
the received message.

The flashing call light is pushed

RING COUNTER

RC—I

to turn it out. If the call was an in-
dividual call, pushing out the light
automatically transmits an acknowl-
edgement signal to the address that
was received into storage. A special
mode is sent that turns on an

— FC
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AND START +
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Fig. 13: The marks and spaces are read from ring counter through binary flip-flops.

Fig. 14: Wheel selection for message composition is controlled by circuits shown.
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acknowledge light at the originat-
ing station. Once this acknowledge-
ment is given, mode and signature
storage are automatically cleared.

To transmit a message, the Con-
trol Monitor is manually adjusted
to display the 4 letter call of the
selected station and the desired
mode in the windows. If a digital
message is to follow, the proper
mode must be selected and the
digital message will be covered
later. A channel is selected for
transmission. If the channel is ac-
tive, the transmit button will be
lighted. Another channel must be
selected, or the operator must wait
until the light goes out, showing a
clear channel. Now the message
may be sent by pushing the trans-
mit button.

When the transmit button is
pushed, the motor starts and trans-
fers the displayed mode and signa-
ture into storage as shown in Fig.
12. Projections on the display
wheels time the reading to the
corresponding code. The 24 al-
ternate marks and spaces are read
from the ring counter Fig. 13
through a binary flip-flop. The sec-
ond time through the ring counter,
selected pulses are inhibited from
changing the flip-flop to produce
the sync signal. The output of this
flip-flop is then compared with the
address and mode in storage as
each bit is counted out. The flip-
flop is changed only if stored in-
formation does not compare with
the existing state of the flip-flop.
The address is repeated twice and
the mode is repeated once.

In the same manner, the ring
counter flip-flop output is compared
with the individual coded address
set up on that particular unit and
the flip-flop changed when neces-
sary to compare with the coded ad-
dress, which is the signature for
the outgoing message. The signa-
ture is repeated once. In each case,
the first 5 bits only of each char-
acter are read in this manner., The
sixth and seventh bits are always
the same and they always set the
flip-flop to the proper state. The
eighth bit is the parity bit. It is
inserted by making a parity check
on the outgoing message and in-
serting a one or zero as required.

The message terminates when
the signature has been sent twice,
unless a digital message is to fol-
low, in which case the message will
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be read directly from digital data
storage. A message may be re-
peated many times by repeatedly
pushing the transmit button. Any
character in the message may also
be changed without affecting the
rest of the message. The digital
message can be up to the maximum
of 51 characters.

Message Composition

Before a digital message can be
read out of storage, the message
must be composed. Composition is
simple, requiring a minimum of
effort and training. A push-button
matrix is mounted in a drawer to
save panel space. When the drawer
is pulled out, it can be set at any
angle convenient to the operator.
To compose a message the operator
makes a selection from only the
lighted buttons, and merely pushes
the button. As each button is
pushed in sequence the lighted pos-
sibilities change depending on
which wheel is to be set, and what
was set up on the previous wheel.
When the clear button is pushed,
any previously displayed message
is cleared and gating circuits are
automatically set to route the first
button selected to the first wheel.
These gating circuits are controlled
by two shift registers, Fig. 14. One
selects the row and the other se-
lects the wheel. These same shift
registers locate the storage block
assigned to that wheel. Row and
wheel lights on the display panel
indicate the next wheel to be set.

As each wheel is set, the shift
registers automatically shift to

Fig. 15: When button is pushed, code for

route the next selection to the next
wheel. When a button is pushed,
the code for that character is read
into a one character flip-flop stor-
age, Fig. 15. The motor starts and
the information in storage is com-
pared with the shaft position in-
dicator output. When comparison
is detected the wheel is detented to
display the corresponding char-
acter. The code is also read into a
one character core storage, from
which it is routed to the proper
main storage block.

Message Changes

Any character may be changed at
will. The row is selected by push-
ing the row button on the display
panel. Back space and advance but-
tons on the push button matrix are
then used to locate the wheel to be
changed, as indicated by the num-
bered row of lights. Pushing the
change button clears that single
wheel, after which the new char-
acter can be inserted.

During transmission the one
character storage blocks are all
connected as a shift register and
the information read out serially
as shown in Fig. 20. The informa-
tion is retained in storage by re-
circulating it back in as the mes-
sage is being transmitted, thereby
making repeated transmission of
the same or a slightly modified
message possible.

Should a message be received
during the composition of a mes-
sage, the display panel will be
automatically cleared and the re-
ceived message will be shown. The

A REPRINT
of this article can be obtained by
writing on company letterhead to
The Editor
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first 4 characters are read into a
buffer storage and parity is checked
on each one, Since this message is
not repeated, those that do not
check parity are cleared and dis-
played as errors. The 4 characters
are then transferred, in parallel,
into a 4 character storage where
they are compared with the shaft
position indicator and displayed, as
were the mode and signature.
While one set of 4 characters are
being displayed, the next 4 are
being read into buffer storage and
so on until the message is complete.
When the message is complete, the
4 character storage is automati-
cally cleared. When the received
message has been read, the message
being composed can be recalled
from storage and redisplayed by
pushing the recall button on the
display panel. The composition can
then be continued. Any length mes-
sage may be set up. When codes for
2 of the cleared wheels are de-
tected in series in the transmitted
message the message will ter-
minate, a similar termination oc-
curring at the receiving end.

The Control and Display panels
of a DISCOM system are shown in
figure on first page. The Control
Monitor can be used with or with-
out the Digital Data equipment.

Fig. 16: During transmission, the information is read out serially.
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Earlier we treated the characteristics

of magnetostrictive delay lines, their use, and precautions.
This final installment concerns itself with special methods
of operation and various applications,

but most of all, an attempt is made

to treat the delay line as a logical element,

or building block, for the systems engineer.

Fig. 21: The non-return-to-zero (NRZ)
modes of operation. (C) is input to the line.

What to know in . ..

Using Magnetostrictive

Delay Lines

By ANTHONY J. RADFORD

Data Systems Engineer
Harman-Kardon Inc.
Plainview, N. Y.

Part Three of a Series

r"TYHE modulated carrier wave and return to zero

pulse operating methods have been discussed in
some detail. The main difference is that the carrier
mode can tolerate higher capacitive tuning to modify
the amplitude-frequency response and requires more
careful shielding of associated equipment.

This mauterial was prepared while Mr. Radford was a Senior Engineer
with Ferranti Electric Co.

Fig. 22 {below): NRZ flip-flop waveforms. A

Fig. 23 (right): Inversion method waveforms.
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Detection Methods

In the non-return-to-zero mode, the pulse repetition
rate of any given line can be doubled. An input cur-
rent change can produce an output voltage change
that can be identified. In Fig. 21 (C) the input current
to the line is shown. A change can represent a “one”;
or, the levels at which it is resting can represent
“one” and ‘“zero.” Both methods give double the
maximum pulse repetition rate and have their sepa-

Fig. 24: Integrating method NRZ waveforms.
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rate advantages. Figs. 21 (A) and (B) represent
‘“one”s of the two methods. The amplified output,
Fig. 21 (D), a combination of full and half-height
positive and negative pulses can be detected by sev-
eral different methods. Here are 8 such methods.
(a) The Flip Flop Method

A look at the output waveform will reveal that the
information occurs every time the pulses cross the
zero line. A zero crossing detector is difficult to
make because of reflections and unwanted signals;
and, the differentiated waveform is very noisy. How-
ever, a flip-flop can be designed to be set with the
positive pulses and reset with the negative ones. This
is shown in Fig. 22 where the ideal threshold bias
levels are noted. But, if a phase splitter is not used
to trigger each side of the flip-flop in turn, then the
change in the “on” and “off” impedances will cause
a loss in the signal-to-noise ratio.

This is serious because the pulses are already 14
the return to zero size. There are two reasons for
this condition: first, the dc condition of the input
halves the allowable current on the same transistor
for dissipation reasons; and second, half height or
di-pulses are being detected. This method is presently
the most popular; but, it requires careful “live” test-
ing of the delay lines to insure correct magnet loca-
tions, welds, etc.,, in the user’s circuit because the
pulse shape is very critical.

(b) The Inversion Method

This method of N.R.Z, detection is shown in Fig. 23.
The amplified output (B) is delayed one bit, inverted
(C) and gated with itself for both positive and nega-
tive lobes (D) and (E). Three input “and” gates
can be conveniently used with clock (F) as the output
pulses are nearly twice the width of those obtained
in the R.Z. mode, even if a wide clock is required for
other reasons. The clocked output (G) can then trig-
ger the input wave form (G).

(¢) The Integrating Method

If the output waveform, Fig. 24 (C) is integrated
by a simple R-C or L-R circuit with the correct time
constant, then a waveform (D) is produced similar
to the derivative of the input current (B). The posi-
tive and negative lobes can be used to reproduce the
input pulses (A) directly, or by gating with clock.

Both the inversion and integrating methods require
circuits that are related to the response of the delay
line but can give an output directly without clocking

o ol |2 OKS
s [H oA ot o
~ ieofy | ¢

()
FF . s -

(8)

CLOCK (K)

D MO s

or deriving from a flip-flop. All three methods double
the information content of the line and make possible
the delay of rectangular pulses of any frequency from
dec to the R.Z. response of the line if a flip-flop is used
on the output instead of the input.

In Fig. 25 block diagrams show the three methods
for double frequency pulse delays. The blocks do not
represent circuit elements as there are many ways of
achieving the same result.

Two Level Recording

Double amplitude detection is simply a matter of
having two switches in parallel with different bias
levels. This method would also give a pulse in the
video channel where the timing pulse was located but
is not serious as clocking techniques can remove it if
necessary. When there is no clock and the video is
required to be free of the timing pulse, then the video
has to be delayed slightly to be inhibited by the wider
timing pulse. For a long delay line, some form of
A.G.C,, independent of the information content, would
be required. This means that the timing pulse has to
supply enough energy over the period of the line, i.e.,
A.G.C. loop amplification is needed. In Fig. 26 a cir-
cuit for an input amplifier for two level recording
is shown.

Phase Reversal & Ternary Methods

Another operating mode involving pulses for both
ones and zeros permits A.G.C. to be applied more
readily for increased reliability over extreme environ-
mental specifications. The output waveform, Fig. 27,
stands full height for both ones and zeros, but with
different polarities. This means that even with a
2:1 signal-to-noise ratio, ones and zeros can be gated
out by the clock. Another advantage of this system is
that “blanks” or the absence of a one or zero can be
circulated in the line for timing or identification of
word position.

A block diagram, Fig. 28, shows how logical levels
can be delayed and clocked using the phase reversal
method. The adjoining section of the diagram shows
how a ternary level may be delayed for timing and
reference purposes. The information from the lines is
gated between clock pulses (K) so that whenever it
changes between one and zero, the output logic level
DQ is changed. The ternary level (B) inhibits the
input pulse and this blank is recovered by a flip-flop
that gets set at the end of a clock pulse (dK) and reset

Fig. 25 (left): Three
methods of recircula-
ting information by
NRZ techniques.

Fig. 26 (right) : Input
amplifier for two
level recording.
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Delay Lines (Concluded)

with every output pulse whether representing a one or
a zero.

Any product KB, KQ, or KQ represents a clocked
information pulse if desired in that form, with a
delay variation of K minus the rise and fall time of
the associated circuitry. Double flip-flop gating meth-
ods can be used to further extend this variation before
an error is produced.

Video Memories

The magnetostrictive delay line is an ac device. To
delay a video signal, a carrier must be used. Digits
can be used to generate a staircase waveform with
only one unit step per digit; but, in Fig. 29 a circuit
capable of driving a delay line that can delay an
analog waveform, 5 msec. with a rise and fall time of
0.5 psec. is shown.

The output voltage of the delay line can be pro-
portional to the input current or video voltage level.
To detect the output, integrating, rectifying, and fil-
tering methods have to be used. A center-tapped,
input transducer is shown, but if two identical lines
are used in parallel, double the bandwidth can be
obtained with a shorter time constant filter. The
carrier frequency can exceed the pulse response of the
line and with further development, video memories
of several megacycle bandwidths will be possible. The
output amplifier has to have A.G.C. if the waveform
is to be recirculated.

Time Marker Generation

Because a line can have a delay-rise time ratio of
30,000 : 1 with a temperature coefficient of 14 ppm/°C
and is able to withstand severe environmental tests, a
very stable time marker circuit can be made. This
current can be used for target simulation, long range
radar calibration, or in navigational aids.

A block diagram showing how a single pulse can
be made to recirculate is shown in Fig. 80. The one
shot merely inhibits any pulse after the marker has
gone through.

Fig. 27: The output for phase reversal method
waveform stands full height for ones &
zeros, with different polarities,
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Fig. 28: Logical information delayed and clocked by phase reversal.

If a crystal-controlled clock can be used, two lines
of different lengths can be preset to give very long
periods and save the need for flip-flop division of the
clock at the higher repetition rates.

Further Uses

The most common use of the magnetostrictive delay
line is in digital systems and computers. Their ad-
vantages of light weight, no moving parts, small size,
low cost, and a minimum of associated equipment
make them very competive with other forms of stor-
age. In the computing modules, short lines are used
as one word stores; in the high speed memory, longer
lines are used in parallel much like the tracks of a
drum; and, in the buffer stores, lines are used to
transfer the content of paper and magnetic tapes to
the high speed memories and out again to the punch
or printer. The main advantage of magnetostrictive
delay lines is that they are simple, require no servicing
and use no extra power supply.

There are many more uses of delay lines, especially
in the fields of time compression, spectrum analysis,
and correlation for recognizing signals smaller than
the noise, or moving target isolation. For these uses,
large multi-tapped, very long, and very high speed
lines are used.

Small multi-tapped lines are very useful in serial
to parallel and parallel to serial conversion because
the taps can be treated as inputs or outputs. In I.F.F.
work, these lines can be used to generate or detect
a code word.

Fig. 29: Example of a video input transducer
drive.

Fig. 30: Example of how a single pulse can
be made to recirculate. The one shot
merely inhibits any pulse after marker.

ONE SHOT | -

d
| 3 <T7<d
NOT

ELECTRONIC INDUSTRIES + March 1962




Page from an

Engineer’s
Notebook

ONTROL of the amounts of

coating applied to parts of elec-
tronic tubes is an important aspect
of process control. Calculation of
these factors is usually by weight
and can involve a considerable
amount of time when a large num-
ber of types or alternate solutiong
are being appraised at one time.
To simplify and reduce the routine
work content of the job, we have
prepared alignment charts to do the
job quicker. Another advantage is

#61—Calculating
Coating Weight

By RICHARD L. GIOVANONI

Industrial Eng.

Westinghouse Electric Corp.

Electronic Tube Div.
Elmira, N. Y.

that all scales can be read in terms
of units used in the specification
sheets, all conversions are made
within the scales themselves.

Fig. 2 shows the chart made spe-
cifically for cathodes used in re-

Fig. 1: Alignment chart for calculating coating weight for round shapes.
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ceiving tubes. From the same prin-
ciples we later developed the gen-
eral nomograph shown as Fig. 1.
which can be used for any coated
round material.

In preparing such a chart, it sim-
plifies construction to get rid of the
square terms and reduce the basic
formula to a linear function by ex-
panding the squares. In our specific
case we came down to a 1st power
equation of the form.

dL
Wot = =T (D + D) (1)

Ly
._L_A_/

=L

d = density of coating material
T = thickness of the coating

L = length of coating
D, = OD of base material

D, = Coated OD of final combination

This brings it down to terms read
directly from the normal specifica-
tions. We arrived at the above Eq.
1 by the following steps:
Wgt =d(rR2L —xR2L) (2

We can put common terms together and

get:
Wgt = = dL (R — R,?)

Expanding R? terms we than have:
Wgt = ndL [ (R: + R) (R: — R) ] (4)

Since specifications are usually
written in terms of diameter, we
can substitute D/2 for R. We also
note that B, — R, is actually coat-
ing thickness, therefore we get:

@)

D. D
Wot = = dL (—2—’ + 7‘) T )

Then finally, factoring the % term
we get Eq. 1.
In making the chart for the gen-

nz



Coating Weight (Concluded)
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Fig. 2: Chart for cal-
culating coating weight
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of round cathodes.

eral solution we have used a unit
length of 1 inch and a density in
terms of lb./in3 Diameter and
thickness are in terms of inches.
In some cases, where a standard
density is employed, then a further
simplification can be made where

rd .
5 isa simple constant.

Fig. 1 is used in the following
manner: Line 1 is drawn from A
to C. Intersection on Scale B is
marked. Intersection point on B is
connected to value of density on
Scale D and extended to Scale E
where the answer is read.

Example problem: Find weight of
0.005 in. tin
coating applied
to a 0.050 in.
base wire.

Dy, + D; = 0.050 + 0.060 = 0.120
T = 0.005
Density = 0.264

Answer: 0.265 x 10-% lbs.
linear inch of coated wire.
Fig. 2 is made specifically for
round receiving tube cathodes and
includes length of coating band so
that final figure is total weight of
coating on the cathode and is used
as follows: Line 1 is drawn from
A to C, intersection with B is
marked. Length on D is connected
to intersection on B and extended
to F and intersection marked. Line
is drawn from density on G to in-
tersection on F and extended to E

for final answer.
* * *

per

Memories—of Thin Film

HE photo at left shows the

substrate (actual size) for a
magnetic thin film memory which
has been developed and demon-
strated at the Zurich Research Lab-
oratory of IBM Corp. The pattern
on the substrate is that of the 2304
information bits, each of which is
actually a thin film.

The experimental memory con-
tains 8 of these substrates, a total
of 18,432 bits. Each bit is 0.012 by
0.026 in. They are only 2-millionths
of an inch thick.

Highly polished silver planes
were found to be best suited as
substrate material. Polishing, and,

ELECTRONIC INDUSTRIES -

in addition, covering the substrate
with a thin evaporated layer of sili-
con oxide before the evaporation of
magnetic material, solved the prob-
lem of reducing surface roughness.

Strip line wiring patterns for
sense word and bit lines are placed
on top of the magnetic array. These
sheets consist of thin copper foil
clad onto insulating material.

The experimental memory now
under test, has been successfully
operated at 100 nanoseconds read-
write cycle time. First results show
an access time of only 60 nanosec-
onds.
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The author probes at
a check point in the
beam switching cir-
cuit of some equip-
ment.

By WILLIAM C. WHITWORTH
Sr. Electronic Engineer

Military Electronics Div.,

Motorola Inc.

8201 East McDowell Rd.

Scottsdale, Arizona

Designing

Beam Switching Circuitry

The beam switching tube gave the design engineer a
device useful in counting and dividing operations.
The Beam-X shrunk the size and removed the necessity

HE “Beam-X" tube! is useful from static condi-
tions to switching rates above 1MC. Recent ver-
sions include high current and shielded models.

Let us interpret and tie together the steps required
for a working circuit design. Many military systems
use the BX-1000 and the BX-1100 (electrically iden-
tical, ruggedized version). So, let’s use them as
examples. We won’t discuss the operating theory of
these tubes to any length, since this is covered in the
literature. Suffice it to say that the targets (anodes)
are each made to conduct in turn, and that the total
current which they conduct is available for external
work, e.g., driving an amplifier or gate, lighting an
indicator, or closing a relay.

The curves given here differ slightly from those in
the data sheets; our changes are based on more recent

Fig. 1: Basic beam switching tube circuitry and terminology.
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of exterior magnets for these tubes.
Here is how to design the working circuits.

data and assumed simplifications. The tube is not
particularly critical. This gives the designer plenty of
design latitude.

Typical beam switching tube circuitry is shown in
Fig. 1. The terms used differ from those for vacuum
tubes.

We should make brief mention of the triggering
method ; negative trigger pulses must be applied alter-
nately to the two grids. One count is obtained for
each negative trigger.

Resetting

Before applying this design method, a means of
automatic resetting should be selected, if possible.
Sometimes, the designer may wish to do this on the
basis of the finished circuit. Then some minor circuit
changes may be required to provide for resetting.

Usually resetting (beam formation) is achieved by
momentarily reversing the polarity of the spade-buss-
to-cathode voltage. This can be done by raising the
cathode or lowering the spade buss. When a beam
is not formed, electrons flow only to the shield grid.
Only a fraction of a milliamp flows in this path and
all electrodes assume essentially the voltages of their
respective supplies.

Basic beam switching principles apply to devices
for counting (subtraction), random pulsing, noise and
function generating, and others. Once the engineer
has designed an event counter circuit he should be
able to alter the drive circuits, combine the outputs,
or whatever else is needed for his problem.
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Fig. 2: The spade characteristics are used (B)

in the first step for designing circuitry.

Design Steps

The procedure for designing Beam-X circuitry is
as follows:

1. Pick the spade operating point from Fig. 2a by
selecting a value for the space load resistance R,, and
a value of the spade-buss-to-cathode voltage, e, A
spade conducts when its target conducts, and at that
time rides at a level below the cathode voltage. Fig.
2b shows a spade load line drawn on the characteristic
curve, indicating the zero current buss voltage, e,, an
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unstable operating point, A, and a stable operating
point, B, at a negative level with respect to the
cathode.

The tube ‘“‘spec” requires e, << 100v for stable
counting. A more complete “spec” is represented by
the loci of the extremes in the R, bars in Fig. 2a.

If e, is too high, the counting will be random, even
with no input signal applied. If ¢, is too low, the tube
will “clear,” or cut off, and no counting can take
place.

The useful output voltage desired (from each sec-
tion) plus e, may not exceed the voltage spread be-
tween the target supply voltage and the cathode. If a
specific e, is desired, select the target supply voltage,
E,, and compute

e =E,; — ¢ — E;
after step 3, or by use of
E, = Ey — e,

Fig. 4 might also be used to select a minimum e,
if a particular output current is desired.

The most frequently used value for R, is 150K. It
indirectly permits the highest target load currents;
but, lower supply voltages may dictate a higher R,
to use a lower value of e, and specify an operating
point nearer the center of a resistance bar, Fig. 2.

Little can be gained by choosing an R, other than
one of the three standard values shown. Even very
large changes in R, have a negligible effect on the
target current ¢,, which is the tube’s useful output.
There is an important dependence of ¢, upon the spade
buss voltage e¢,: higher values of ¢, permit higher i,
values, Fig. 4.

Cathode Voltage

2. Pick the cathode voltage E;,. Making E, = E,,
is preferable if no cathode signal is required. No
cathode bias is required by the tube itself, and it is
best to use none unless other considerations dictate it.
No generalized stability limits by R, can be stated,
since stability may also be affected adversely by a
widely scattered component layout of the spade cir-
cuitry, high counting rates, and sometimes, use of
the cathode for resetting. Thus satisfactory cathode
impedances may be higher for some designs than for
others.

If E, has been selected in step 1, E, is known
by definition to be

E, =E, — e,
3. Assume e, = e,.
4. Find ¢, and e, using Fig. 3. A safety factor of
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20 volts has been added to the manufacturer’s data
in deriving the ¢, vs. ¢,, curve.

5. Compute E, = ¢, + E,.

6. Pick the grid bleeder current, I1,,, based on con-
venience and operating economies.

7. Pick E,, and E,,.

8. Compute R,, = (E, — E,,) /1,

9. Compute R,, = (E,, — E,)/I,.

10. Choose the grid return resistor, R, About
100K should do. Higher values may permit grid cur-
rent leakage to set the grid voltages at a level other
than the E, determined by the bias bleeder. Lower
values may be acceptable if they do not load the
source of the grid triggers.

Input Drive Frequency

11. Select the input drive frequency, f, to the first
counter stage. If irregular triggers are to be used, or
a square wave of less than 50% duty cycle, it should
be considered that f = 1/t, where t, is the width of
the fastest input drive pulse to be encountered, or the
shortest time between counts.

12. Compute the input trigger pulse amplitude,

¢ < e, — €.

As a rule of thumb, ¢, = e,.

13. Compute C. < 1/(8 R, f) or C, < t,/3 R,.

These coupling capacitors permit the grid to return
to static conditions before application of the next
trigger.

14. Compute the spade current i, = 1.05 ¢,/R,.

The 1.05 is an assumed factor. It is based on the
fact that the voltage on a conducting spade drops
below the cathode voltage by approx. 5% of e,. Spade
buss current will be higher than this for counting
rates above 100 KC, since at these rates, one spade may
not have cut off entirely before the next one conducts,
and more than one spade will be conducting part of
the time.

e e e e e
Table 1—Glossary

C, equalizing capacitor for spades other than the reset
spade

C,. capacitor for the reset spade

e. grid to cathode voltage requirement for stable opera-
tion

E, grid to ground voltage for reliable stable operation

e, grid to cathode voltage requirement for switching

e: minimum grid swing required for switching

e, target voltage swing

E, spade to ground voltage of non-conducting spade

e, spade to cathode voltage of non-conducting spade

ewn voltage, conducting target to cathode

E.» voltage, conducting target to ground

f input drive frequency

I;» current in grid bias bleeder

i, current in conducting spade

I,» spade bleeder current

i, screen grid current

i, target current

icr target current through target resistor Rt

n  number of counter tubes used for full count

R, spade resistor

R, part of spade resistor in starting section, high side

R, part of spade resistor in starting section, low side

R,, spade bleeder resistor, low side

R,: spade bleeder resistor, high side

t, shortest time between counts; width of fastest drive
pulse

T. rise time of reset pulse
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Fig. 6: Circuit used to skip pairs of counts (5 & 6), and to re-
set to a particular section (3). Target resistors may be desirable
in skipped sections as is explained in the text in step number 22.

15. ¢, = E,, — E, may now be computed if not
already known as a circuit requirement.

16. Find ¢, from Fig. 4.

17. Compute i,,.

18. Compute R, = e,/ 1,.

19. Find the shield grid current 7,, using Fig. 5.

20. Compute the cathode resistor value:

R, = (E, — E.0)/ (iy + %5 + 1)

If no R, is used, skip to step 22.

21. Pick C,. If C, is too low, transients may cause
a tendency of the beam to ‘“clear.” If C, is large, the
duration of any reset pulse must be controlled to
prevent the skipping which may occur after resetting
by a pulse which is too long. 200 pf is normally ade-
quate, less often suffices.

Number of Sections

22. Select the number of sections to be used
within the tube. If all ten sections are to be used, then
all will use similar impedances, i.e., a 10K resistor
and a 10K relay may be considered to present similar
loads. If an even number of sections less than ten
is to be used, adjacent pairs of spades may be shorted
together and connected to the spade buss through a
common load resistor R,, Fig. 6. Both spades thus
connected will be unstable and, therefore, skipped in
the counting procedure, but they must be adjacent
due to the even-odd control grid arrangement. A finite
switching time, 4 psecs, is required for each section
to be skipped, so this technique is limited in counting
rate to about 100 KC. If more than one pair of sec-
tions is to be skipped, they should be separated by
one or more useful sections unless the counting rate is
proportionately lower. For some uses R, may be
deleted from the skipped sections, although such sec-
tions are susceptible to the formation of a beam when
the circuit is first started. Such a circuit will count
properly, but may not reset to the section desired.

If an odd number of sections is to be skipped, all
but one should be skipped in pairs as above. A signal

Fig. 7: This circuit
provides dc restora-
tion when the drive
frequencies are too
high to permit the
grid network time
constant to differen-
tiate the input square
waves.
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Beam Switching (Concluded)

taken from the target of one of the normally con-
nected sections can be fed back to the driver circuit
in such a way as to deliver one extra trigger to the
counter tube. This causes it to move the beam quickly
to the next section. This method is subject to the same
time limitations as above, although single sections can
be skipped at counting rates up to about 200 Kc.
Normally, this is not the limiting factor, since sec-
tions are usually skipped in the last (slowest) of the
tubes used. It is possible but not necessary, to count
to 10n—1 by using » counter tubes.

23. Pick the section to which the beam should form
initially—the ‘“zero point” of the count. This spade
resistor may be split for reset purposes, Fig 6, but
the relation

R, = R, + Ry
must be observed to prevent changes in grid trigger-
ing characteristics. R,, may be reduced as low as zero
within this limitation; this has been found to be a
satisfactory arrangement.

24. Compute a value for the reset spade capacitor:
C., = 10T/R,. T, the recovery time of the reset
pulse, need only be a few nanoseconds.

25. Select the spade capacitor C,. The maker sug-
gests 39 pf to equalize and swamp stray wiring capaci-
ties. This writer has found that if the spade resistors
are kept close to the tube socket, C, can be neglected
for drive frequencies to 100 K¢ and beyond.

26. If drive frequencies are too high to permit the
grid network time constant R,C, to differentiate the
input square waves, diodes CRE, should be added across
the grid returns for DC restoration, Fig. 7.

27. If spade resetting, rather than cathode reset-

A REPRINT

of this article can be obtained by writing on company letterhead to
The Editor

ELECTRONIC INDUSTRIES, Chestnut & 56th Sts., Phila. 39, Pa.

ting, is to be used, E, can be conveniently derived
from a voltage divider across the E,, and E,, supplies
to permit the spade buss to be lowered rapidly below
the cathode voltage by a capacitively coupled pulse.

28. Select I,,, spade bleeder current, based on con-
venience and dissipation economies.

29. Compute R,, = (E,, — E,)/ (1, + I,3).

If E,, — R,l,, — E, > 100 volts, select a higher
I, and repeat step 29.

30. Compute R,, = (E, — E,,)/1,.

Summary

Tubes of this type do not conduct when initially
turned on, but must be made to do s0o by forming an
electron beam in one of the sections. This can be done
manually on the bench by momentarily shorting the
cathode to the spade of the section which it is desired
to make conducting. Once a beam is formed, the
driver circuit is then in control, and ready to step the
beam from one section to the next each time a nega-
tive pulse is properly applied to one of the grids.
Several more sophisticated methods for automatic
beam formation and resetting have been developed,
and circuit diagrams of them are available in the
maker’s literature.

References

. A development of Burroughs Corp.

. Burroughs Corp., Brochure #535, "Bea.m -x Switch.”
Burroughs Corp., Data Sheet #1000.

. Burroughs Corp., Bulletin 826A, “Decade Counters with Beam
Switching Tubes and Nixie Indicator Tubes."

Fabad e

Gaging for Quality Control

ODAY’S computers, missiles, and control systems
involve thousands of electrical connectors. A sin-
gle loose or faulty one in thousands can cause mal-
function and failure Many of these connections are

Typical production inspection operation includes checking the force
required to insert a connector pin or socket in a plug or receptacle.
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made with solderless mechanical devices.

The Burndy Corp., Norwalk, Conn., makes millions
of small solderless connectors per year in their Oma-
ton Division. The Burndy Hyfen® connector, a me-
chanical solderless connector for wires, consisting of
pins and sockets held in place by snap-lock springs,
is typical.

Each contact in this connector is designed for a
specific connect and disconnect force range.

To check the mechanical performance of their con-
nectors Burndy has standardized on the Hunter Me-
chanical Force Gage made by Hunter Spring, a divi-
sion of AMETEK, Inc., Lansdale, Pa. The gage is an
individually calibrated instrument employing a fully
compensated precision spring system accurate to 0.5%
of maximum capacity.

In most cases, statistical quality control procedures
are used.

In other cases, such as when a new supplier is in-
volved or a new machine or jig is being introduced,
Burndy performs 100% inspection and analyzes the
results. Evaluation of the range and distribution of
test values, and the materials, machines and processes
involved may suggest changes that can be made to

(Continued on page 214)
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CONNECTORS, ENGINEERED FOR SPECIFIC RELIABILITY REQUIREMENTS.

TYKON EDGE CONNECTOR is what it's called.
TYKON is designed for double-sided .062" printed circuit boards.
TYKON is miniature in size. Contacts are spaced on .060" centers.

TYKON ribbon-type flexing action contacts guarantee a new plateau of reliability. (A flat surface yields
more points of contact over an area than a round surface does on a line.)

TYKON is ideal for all high density connection jobs including: diodes on insulating substrates; memory
planes (standard and thin film types); and almost any type of modular plug-in unit.

TYKON is furnished with conventional wiring tails. It can also be made available with tails for wire wrap-
ping or dip soldering.

TYKON is available in various sizes with 6 to 25 contact positions.

For additional information on this connector, or any connector requirement, write us at our Chicago
office or contact your local Cinch representative.

HERE IT IS!
A NEW PLATEAU OF RELIABILITY
FOR HIGH DENSITY CGONNECGTORS

This is a 25 contact position TYKON
and a regular cigarette in actual size

FEATURES:
o CONTACT MATERIAL—PHOSPHOR BRONZE, FLAT RIBBON o CLIP FINISH—CADMIUM PLATE PLUS YELLOW CHROMATE
o CONTACT FINISH—COPPER FLASH PLUS .00003 GOLD TYPE 1, CLASS I, PER QQP-416A
PLATE PER MIL-G-45204 TYPE I o CASTING MATERIAL—GLASS-FILLED ALKYD
o CLIP MATERIAL—.010 THICK CARBON STEEL TYPE: MAI-30 PER MIL-M-14F

CINCH MANUFACTURING COMPANY

1026 South Homan Avenue, Chicago 24, lllinois

Plants located at Chicago, lllinois; Shelbyville, Indiana:
See the TYKON City of Industry, California; St. Louis, Missouri.
at the IRE SHOW

BOOTH 2537'40 @ A DIVISION OF UNITED-CARR FASTENER

CORPORATION, BOSTON, MASSACHUSETTS
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with the Ease and Precision of RF Sweep Techniques

@

F E AT U R E S

e Built-In Audio Detector e Variable Sweep Width FREQUENCY RANGE: " -
1l4- o o 2 < A TPl

e Sharp, Pulse-Type Markers Built-In Attenuat.ms SWEE(: ;}:;T:o 200 k¢, variable

e Variable, Pulse-Type Marker * Zero Reference Line 20 cps to 20 ke, variable
from Ext. CW Source -Electroni ’

o o o All-Electronic REPETITION RATE:

e Logarithmic and Linear e Both Swept and Manual 0.2 to 25 cps, variable
Frequency Sweep Frequency (and scope display ) OUTPUT LEVEL:

e Variable Center Frequency Control 5.0 volts rms into 600 chms

PRICE: $1295.00 F.0.B. FACTORY; $1425.00 F.A.S. N.Y.

DA Write for Complete Catalog Information

AT THE IRE SHOW IKKAY ELECTRIC COMPANY

BOOTHS 3512-3518
Dept. EI-3 . MAPLE AVE., PINE BROOK, NEW JERSEY (MORRIS COUNTY) *  CAPITAL 6-4000
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0.1% IMPEDANCE BRIDGE [}

...With
error-proof
digital

readout

Type 1608-A
Impedance Bridge
$1175

IMPEDANCE BRIOGE \
Ty agwal
"oe-a ]

¥ Digital readout of C, R, L, and G with automatic decimal- curacy at | kc permits determinations of D to 0.0005 and
point location; unit of measurement also automatically Q to 2000. Good high-frequency characteristic permits
indicated. measurements to an accuracy of +£0.2% at 10 kc.

9~ Appropriate D and Q scales illuminated automatically . . .
no multiplying factors to remember.

¥ 6 bridges in one. Lets you measure components having any
D or Q. Measures series or parallet L or C, or series R or
parallel G and Q.

¥ Self-contained oscillator and selective null detector. Plug-
in modular construction facilitates changing fixed fre-
quency (1-kc unit supplied). Provision for using external generator or detector (dc or

¥ £0.19, basic C, R, L, and G accuracy; high phase ac- ac, 20c to 20 ko).

Rapid balancing made possible by coaxial balance con-
trol having only coarse and fine adjustments.

Three internal dc supplies allow standard EIA voltages to
be set over most of the resistance range.

Provision for applying external d-c bias to components
under measurement.

X X X X

SPECIFICATIONS

Ranges: Resistance: 0.05 mQto 1 MQ in 7 ranges (ac or dc)
Conductance: 0.05 ngto 18 in 7 ranges (ac or dc)

See This New Bridge

- Capacitance: 0.05 pf to 1000 uf in 7 ranges (series or parallel) at th
Inductance: 0.05 «h to 1000h ir 7 ranges (series or parallel) /)/so e IRE Show
at 1 ke: D (series C): 0to 1 D (parallel C): 0.02 to 2 see f/ﬁe;e /lewp/od(,cf;.
Q (series L): 0.5 to 50 Q (parallel L): 1to INCREMENTAL INDU o

CAPACITANCE BRID CROWAYE HDSE
b GE » MICRO
RECISION L AND C STANDARDS -VLQJVLESEJSSE%VLSJETROR

3 Q (series R): 0 to 1.2 Inductive Q (parallel G): 0 to 1.2 Capacitive
Accuracy (at 1 kc): £0.19%, of reading 40.005% of full scale except on lowest R
and L ranges and highest Gand Cranges where it is £0.2% of reading 4-0.005%,
of full scale. D and 1/Q accuracy are £0.0005 5% at 1 kc for L and C; +-0.0005
+2% in Q for R and G.
Residual Terminal Impedance: R & 1 mQ, C & 0.25 pf, L & 0.15 uh.
Power Requirements: 105-125 or 210-250 volts, 50-60 cycles.

Type 1608-A Impedance Bridge, $1175.
For rack mounting (1608-AR) or bench (1608-AM).

Write for Complete Information G E N E RA I_ RA D I o C o M PA N Y ‘

WEST CONCORD, MASSACHUSETTS

and a totally new conceptin low-cost solid-state counters

Booths 3201-3208

NEW YORX, wOrth 4-2722 CHICAGD PHILARELPHIA WASHINGYON, 0. C. SYRACUSE SAN FRANCISCO L0S ANGELES ORLANOD, FLA. IN CANADA
District Office in Ridgefield, N, J Qak Park Abington Silver Spring Syracuse Los Altos Los Angeles Orlando Toronto
WHitney 3-3140 ' : Viltage 8-9400 HAncock 4-7413 JUniper 5-1088 Glenview 4-9323 WHiteclitf 8-8233 HOllywoad 3-6201 GArden 5-4671 CHerry 6-2171
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l.LR.E.—And The

In a few short decades,

electronic engineering has matured to full stature.

No industry can—or wants fo—escape its touch.
Standard bearer of the profession is the IRE;
Showcase of its goods and services,

the IRE International Convention.

Golden Age of Electronics

IFTY years ago the IRE was founded—a merger

of the Society of Wireless Engineers (22 members)
and the Wireless Institute (25 members). In this,
its golden anniversary year, the IRE is deeply en-
grossed in the possibility of another merger—itself
(97,000 members) with the AIEE (66,000 members).
The new organization which would be called the In-
stitute of Electrical and Electronic Engineers (IEEE)
would have over 150,000 members. There are a few
thousand engineers who belong to both organizations
already.

Could the founders—Alfred N. Goldsmith, John V.
L. Hogan, and Robert H. Marriott—have had any idea
on that May 13th evening in 1912 that their IRE
might someday be the major contributor in the forma-
tion of the world’s largest engineering society? We
doubt that they could.

But the merger possibilities will be completely aired
at a special session which will be held on Monday
morning, March 26, in the Grand Ballroom of the
Waldorf-Astoria Hotel. The discussion will be con-

:Z)o you /éem em éer

ducted by a panel comprising the eight-man joint com-
mittee which was formed by the two Boards of Di-
rectors (AIEE and IRE) to study the proposal. The
audience will have an opportunity to ask questions
from the floor. And, no registration fee will be re-
quired for this one session.

Technical Program

Let’s look now at what might be the last IRE Inter-
national Convention; for if the merger is approved,
next year we will see the First IEEE International
Convention and Electrical and Electronics Engineer-
ing Show.

If the attendance trend continues, this year more
than 70,000 engineers will visit the Coliseum between
March 26 and 29. Next year, it could reach 100,000!

A comprehensive program of 240 papers, covering
the most recent developments in electronics and com-
munications, will be presented in 54 sessions at the
Waldorf-Astoria and the Coliseum. The high point
of this program will be a special symposium on “Man

1922-Telephone line used to intercon-
nect broadcast stations.

1922-Superheterodyne receiver dem-
onstrated by inventor, Edwin H.

1895-Marconi’s first wireless signals at
Bologna, Italy.

1899-Marconi flashed first signal
across the English Channel.

1901-At Newfoundland, Marconi inter-
cepted first transatlantic signal,
the letter *“S,” from Poldu, Eng-
land.

1906-Dr. Lee de Forest invented the
audion 3-element vacuum tube.

1910-Caruso and Emmy Destinn sing-
ing at Metropolitan Opera House,
broadcasted through de Forest
radiophone, heard by operator
on S.S. Avon at sea and by wire-
less amateurs in Connecticut.

1912-Through wireless, lives saved in
S§S Titanic disaster. David Sar-
noff received signals on Wana-
maker Bldg., N. Y. wireless sta-
tion.

1912-IRE FOUNDED.

1913—Cascade receiver tuning.
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1914—Regenerative circuit designed.
1915-Long distance radiotelephony ac-
complished (radio tube osc.).
1916—Station 2KC, New Rochelie, N. Y.,
began broadcasting music daily,
except Sunday.
1916—-Experimental radio broadcasting.
1917-Non-sag filament.
1917-First airborne radio telephony.
1918-Underwater radio transmission.
1918-Radio crystal oscillator.
1920-Commercial radio broadcasting
begins.
1920-Station WWJ Detroit began oper-
ating a radiophone.
1920-Radio broadcasting began with
KDKA Pittsburgh sending out
Harding-Cox election returns.
1921-6 broadcast stations operating.
1921-Dempsey - Carpentier fight was
broadcast from Jersey City
through a temporarily installed
transmitter at Hoboken, N. J.

ELECTRONIC INDUSTRIES -

Armstrong.

1922-Station WEAF, N. Y., broadcast
the first commercially sponsored
program.

1923-Neutrodynes and magnetrons in-
troduced.

1923-The first ‘‘chain’’ broadcast fea-
tured a telephone tieup between
WEAF, N. Y. and WNAC, Boston.

1923-Picture of Pres. Harding was sent
by the C. Francis Jenkins TV sys-
tem between Washington and
Philadelphia.

1923-First multiple station hookup by
wire featured WEAF, N. Y.; WFY,
Schenectady; KDKA, Pittsburgh
and KYW, Chicago.

1924-First underwater radio controlled
torpedo.

1924—-Republican convention, Cleve-
land, and Democrat convention,
New York, broadcasted for first
time over nationwide networks.
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HIGHLIGHTS
of IRE
Technical Program,
Page 129

and Sophisticated Communications” which will be
held on Tuesday evening, March 27, at the Waldorf.
To help you better use your time at the Conven-
tion, the editors of Electronic Industries have thor-
oughly reviewed the complete technical program and
have selected those papers which they feel will be the
highlights. The list of these selections begins on
page 129. As usual, many of the 850 firms which
will be exhibiting will take this opportunity to intro-
duce new products. A smattering of these begins on
page 133. Best estimates are that over $15-million
worth of the latest electronic equipment will be on
display.
Social Events
General David Sarnoff, Chairman of the Board of
RCA and former Secretary of the IRE, will be the
principal speaker at the Golden Anniversary Banquet,
which will be held on March 28 in the Grand Ballroom
of the Waldorf-Astoria Hotel. Participants in the
special banquet program, commemorating the fiftieth
anniversary of the founding of the IRE, will include

Patrick E. Haggerty, IJRE President and President
of Texas Instruments, Inc.; Lloyd V. Berkner, IRE
Junior Past President and President of the Graduate
Research Center; and Alfred N. Goldsmith, co-founder
and Editor Emeritus of the IRE. Donald G. Fink,
Director of the Philco Scientific Laboratories, will
act as toastmaster.

During the banquet President Haggerty will present
the annual IRE awards for 1962, including the Medal
of Honor to Sir Edward N. Appleton, internationally
renowned radio physicist and Principal and Vice
Chancellor of the University of Edinburgh, Edin-
burgh, Scotland. The newly elected Fellows of the
IRE will also be honored on this occasion, with
Thomas F. Jones, Jr., Head of the School of Electrical
Engineering, Purdue University, acting as spokesman
for the Fellows.

Other social events will include a cocktail party
Monday evening in the Grand Ballroom of the Wal-
dorf and, for the wives, an entertaining program of
tours, fashion shows and matinees.

[I1Y et m——————e e} .- . ...

1924-Factory built radios.

1924-Facsmile radio from London to
New York carried pictures across
Atlantic in 20 min. using the
Ranger System.

1925—-Radio direction finders.

1926-Beam transmission practical.

1926—-Radio picturegrams.

1926-NBC organized, with WEAF and
WJZ as key stations.

1927-Federal Radio Commission cre-
ated (with Electronic Industries’
founder, 0. H. Caldwell, as first
Commissioner).

1927-Federal Radio Commission clears

air.

1927-CBS goes on the air with network
of 16 stations.

1928-AC-operated radios. First TV
transmission.

1929-Screen grid tubes.

1929-Dr. V. K. Zworykin demonstrated
his kinescope or cathode ray TV
receiver in Rochester, N. Y.

1930-Table model radios.

1930-Experimental TV transmitter
W2XBS opened by NBC.
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1931-AVC and auto radios.

1931-Experimental TV station W2XAB
opened by CBS.

1932-Tests of centimeter waves.

1933-TV iconoscope used.

1934—-Hi-fidelity sets.

1935-TV field tests begin.

1937-AFC, push-button tuning, radar
used.

1938-Magnetic tape recorders.

1939-‘Orthicon” developed; first TV
sets sold; FM developed.

1940-Coaxial cable used in TV; Color
TV demonstrated.

1941-Loran developed.

1942-0Omni-directional radio range.

1942-Radar countermeasures.

1943-Present TV standards adopted.

1944—Radar homing missile.

1945-First atom bomb.

1946—First electronic computer built
(ENIAC).

1947-Electronic heating popularized;
PCM; traveling-wave tube.

1948-Transistors; SSB developed; dry
electro-static printing.

1949-All-electronic color TV system.

1950-Intercarrier i-f’'s in TV receivers;
ferrites developed as magnetic
cores; photo-transistor.

1951-Junction type germanium tran-
sistor; 3-gun color TV crt.

1952-3 large-scale digital computers
using electronic storage com-
pleted; all metal TWT; 15 kw
klystron developed.

1953-Magnetic core memory; drum
computer available commer-
cially; practical color TV tubes;
Project “Tinkertoy” developed.

1954-Solar battery.

1955-Peltier effect devices; TWT am-
plifier.

1956—Tropospheric - scatter systems;
drift transistors - commercially
available.

1957-Tetrode transistors.

1958—-Maser (early research in 1955)
and parametric amplifier com-
mercially available.

1959-Tunnel diode.

1960-Project Echo; Thin films devel-

oped.
1961-Commercial FM-stereo broadcast.

127



Scotch |

magnetic tapo '8

First as a matter of record...

ScoTtcH» BRAND Instrumentation Tapes

World’s widest tape

Today’s stepped up pace for data recording calls for
magnetic instrumentation tapes that stay cool despite
ever-increasing transport speeds, greater tensions,
high heat build-up at recording heads. And the
“ScotcH” BRAND Instrumentation Tape line, with a
tape for every instrumentation requirement, now in-
cludes 16 heavy-duty constructions that conquer
difficult operating environments,

“ScotcH” Heavy Duty Instrumentation Tapes are
made with a special high-potency oxide and binder
formulation that minimizes rub-off, withstands tem-
peratures from —40°F to as high as 250° F! Field tests
prove these tapes last a minimum of 15 times longer
than ordinary tapes—capture signal with certainty
despite high pressures and speeds.

The oxide coating affords nearly 1000 times greater
conductivity than conventional tapes—drains off dust-
attracting static charges to assure a clean tape pass
every time! And exclusive
Silicone lubrication pro-
tects against head wear, ex-
tends tape life! These three

Circle 83 on Inquiry Card

i Magnetic Products Division

selection offers heavy-duty
constructions for every instrumentation need!

series of heavy duty tapes are available in a variety of
widths and lengths . . .

‘400" series heavy duty tapes feature exceptionally
long wear, excellent high and low frequency resolu-
tion. 8 constructions—.18 and .43 mil oxide coatings
on .65, 1, 1.5 mil polyester backings; .56 mil coatings
on | and 1.5 mil backings.

500" series heavy duty tapes combine long wear,
outstanding smoothness to assure sharp resolution of
extremely high frequencies. 4 constructions—1 or 1.5
mil polyester backings; .18 or .43 mil oxide coatings.

900" series heavy duty tapes, designed especially
for Mincom CM-100 series Recorder/Reproducers,
provide ultra-smooth recording surfaces for critical
short wave length requirements. 4 constructions—1 or
1.5 mil polyester backings; .18 or .43 mil oxide coatings.

Whatever your tape requirements—standard, high
output, high resolution, sandwich or heavy duty—
there’s a right “‘Scotch” Instrumentation Tape. Con-
sult your nearby 3M representative for helpful tech-
nical details. Or write Magnetic Products Division,
Dept. MBR-32, 3M Company, St. Paul 1, Minn.

*'SCOTCH'" AND THE PLAID DESIGN ARE REGISTERED

TRADEMARKS OF MINNESOTA MINING & MANUFACTURING CO
ST. PAUL 1. MINN, EXPORT: 99 PARK AVE., NEW YORK
CANADA- LONDON, ONTARIO. © 1962, aM CO
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SPACE AGE REQUIREMENTS
FOR ELECTRONIC
MEASUREMENTS

2.1. Space Program Requirements for
Improved Electronic Measurements
Frank E. Goddard, Jet Propulsion

Lab., I’asadena, Calif.

After a period of extensive study
and planning, the National Aero-
nautics and Space Administration is
launching an expanded space program
which should lead to the landing of
the first American on the moon about
1967. Other NASA programs include
global systems of communication and
weather satellites. In all of these pro-
grams the total cost, the safety of
human life, and the prestige of the
United States are strongly dependent
upon the reliability of electronic sys-
tems. Achieving the necessary reli-
ability will require the development
of many types of improved instru-
mentation, measurement standards,
and measurement techniques. This pa-
per points out some areas in which
increased emphasis is required.

24. Some problems of Improving
Accuracy of Measurement
A. V. Astin, Director, Nat. Bur. of
Standards, Washington, D. C.

The best information we have con-
cerning the properties of matter and
natural phenomena is quantitative
information derived from measure-
ments. The usefulness and reliability
of such information increases with
our ability to state it more accurately.
Major elements in extending the ac-
curacy of measurement data include
better definition, isolation, evaluation
or elimination of extraneous factors
that invariably influence measured
values as well as better sensitivity in
the measuring instruments and tech-
niques. Important also is an extension
of our ability to evaluate the inter-
relationships among various quantita-
tive parameters.

AEROSPACE RADAR

5.1. A New Approach to Radar
Cross-Section Measurements
J. Richard Huynen, Missiles and Space
Div., Electromagnetics Aircraft Corp.,
Sunnyvale, Calif.

Radar backscatter measurements
are usually performed with two linear
polarizations, such as horizontal and
vertical polarization. The question
arises whether this technique is ade-
quate to define the target radarwise
in a complete form. It turns out that
this is not the case. This fact illus-
trates an inadequacy in the standard
techniques of performing radar cross-
section measurements since for every
new state of transmitted energy a
new pattern would have to be ob-
tained. A new method is proposed
which supplies complete radar target
information in such a way that for

ELECTRONIC INDUSTRIES -
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The Editors Select . .

Highlights of the
Technical Program

These papers have been selected

by the editors of El as meriting your special attention.
We have selected representative papers from a wide area—

there are 54 technical sessions

at which 240 papers will be presented.

any given state of transmitted energy
the back-scattered return from the
target is determined.

CIRCUIT THEORY

10.1. Subnetworks

I'. 8. Castro and W. W. Happ, Micro-
systems Electronics Dept., Lockheed
Missile and Space Div., Palo Alto,
Calif.

The logic governing the generation
of subnetworks from multiterminal
networks can be established by asso-
ciating with each permissible network
operation a suitably defined set of re-
ductions in rank of the indefinite (or
equicofactor) matrix of the network.
Criteria for uniqueness and non-re-
dundancy of subnetworks are defined
and applied to evaluate representa-
tive large networks in terms of prop-
erties associated with generated sub-
networks. Applications to microsystem
electronics are outlined.

18.2. Coupled Mode Theory. with
Applications to Distributed
Transformers
V. R. Saari, Bell Telephone Labs., Inc.,
Murray Hill, N. J.

A set of transmission-line equations
describing distributed systems which
propagate two coupled modes is de-
rived in this paper. Both uniformly
distributed unsymmetrical systems
and nonuniform symmetrical systems
are considered. (An interesting class

of solutions for second order differen-
tial equations with variable -coeffi-
cients is described.) A simple three
mode system is also analyzed.

Boundary conditions which specify
networks having various impedance-
transforming properties are applied
to the general solutions, and two-port
network parameters are derived.
Equivalent circuits are also presented.
Some practical aspects of applications
in lumped-constant circuits are con-
sidered.

MILITARY ELECTRONICS

13.4. A Motion-Enhancement Display by
Time-Compression
Munsey E. Crost, U. S. Army Signal
Res. & Dev. Lab., Fort Monmouth,
N. J.

To demonstrate the enhancement of
detectability of moving targets in the
presence of severe clutter, a display
system of electronic time-compression
was devised and constructed at USA-
SRDL. Westinghouse Permachons
were chosen as the storage tubes.
Six cameras were arranged around a
central PPI cathode-ray tube. The
cameras are exposed sequentially to
complete PPI scans by means of an
intermittently-rotating optical sys-
tem. Immediately before a new scan
is to be recorded in a Permachon,
the previously-stored information is
erased. Simultaneously with these
processes, the stored information is
read-out sequentially at a much faster

(Continued on page 131)
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NEW FROM

TACH/

0 MICROMHOS

FOR YOUR VHF
CASCODE AMPLIFIER

One Hitachi twin-triode 4R-HHS8 or 6R-HHS,
in combination with a 6J6 (or equivalent), will
enable you to design a front-end tuner with an
overall gain of 42 db and a noise figure of
approximately 4.5 to 5 db!

These newly designed miniature twin-triodes
incorporate all of the latest structural
innovations, including frame-grid
construction.

HITACHI
STANDARD OF QUALITY THE WORLD OVER

The-4R-HHS8 and 6R-HHS are part of an
extensive line of electron tubes and
semiconductors designed and built to the high
standards of excellence of world-renowned
Hitachi research facilities.

HITACHI ELECTRONICS are imported,
sold ‘and serviced in the U.S. exclusively by
I.LI. Complete inventories are maintained

and ILI. laboratories utilizing the most modern
equipment are your added assurance of the
ultimate in quality control and final processing.

ILII. STAFF ENGINEERS have worked with
many of America’s finest manufacturers to
develop ways of doing the job better at less cost.
They are ready to work with you to meet

your particular requirements.

Let us hear from you—youw’ll be surprised at
how much we can accomplish together.

¢ If you’d like to check the 4R-HHS and
6R-HHS, a request on your letterhead will bring
you samples. Complete information on all
Hitachi electronic components and products

is also available.

INTERNATIONAL IMPORTERS, INC—
2242 South Western Avenue ¢ Chicago 8, lilinois
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Technical Program Highlights (Continued)

rate into a viewing monitor. The mov-
ing signals are readily visible as a
series of six spots moving in the di-
rection of the target’s motion and
repeating at an adjustable rate.

An electrical-input and electrical-
output storage tube based on the use
of a Permachon target is presently
being developed to permit conversion
of the system from an optical-mechan-
ical-electronic system to an all-elec-
tronic system.

SPACE GUIDANCE

15.1. Radar System for Unmanned
Cooperative Rendezvous in Space
Howard A. Reuter, Air Arm Div.,
Westinghouse Elec. Corp., Baltimore,
Md.

Space refueling, assembly or rescue
operations require terminal maneu-
vers for docking. To rendezvous and
dock the chaser vehicle must know
the range and bearing to the friendly
target vehicle. Radar tracking is used
to guide the space crafts during this
phase of the mission.

A unique radar-transponder system,
now in development, is described
which can be used with unmanned
satellites for long range acquisition,
tracking and docking. Special circuits
are described to provide improved
range accuracy at very short ranges,
and to coordinate angle track without
conical scan or multiple receivers. The
radar weighs 18 pounds and draws
30 watts.

15.5. Emergency and Routine Space
Vehicle Recovery
J. B. Meyer and B. R. Mayo, GE De-
fense Systems Dept., Syracuse, N. Y.

The operating parameters of the
electronic equipment are obtained
from the accuracy with which the
craft position is known at the lock-on
range and the physical tolerances of
the craft and crew. Frequency is chos-
en by weighing the need to see
through rain against the need to see
and communicate through the re-en-
try ion sheath. Tracker accuracies are
dictated by the flare phase of the
landing. Computer speed and storage
capacity is determined by the manner
in which the data must be presented
to the pilot and the frequency with
which new data must be available.

The salient features of a space ve-
hicle recovery system designed to pro-
vide all-weather space craft recovery
with maximum reliability are pre-
sented.

MICROWAVE DEVICES

17.2. The Multiple-Beam Kiystron
M. R. Boyd, R. A. Dehn, J. S. Hickey,
Superpower Microwave Tube Lab.,
Power Tube Dept., GE Co., Schenec-
tady, N. Y., and T. G. Mihran, Res.

Lab., GE Co., Schenectady, N. Y.
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The multiple-beam klystron (MBK)
is a device for extending klystron-in-
teraction power generation capacity
by a factor of ten or more. The MBK
utilizes a multiplicity of electron
beams in conjunction with multiwave-
length waveguide circuits. The elec-
tron beams may or may not be en-
closed in a common vacuum envelope.
An MBK utilizing ten external-circuit
klystrons has been built and tested
for operation at 750 Mc. An RF power
output ten times that of one klystron
was measured with no loss of effi-
ciency, gain, or band width. Individual
beam drop-out tests showed no dis-
ruption of operation in case of beam
failure.

17.4. The Properties of Thermo-
Electric Elements as Microwave
Power Detectors
S. Hopfer, N. H. Riederman, and L.
Nadler, PRD Electronics, Inc., Brook-
lyn, N. Y.

The use of thermo-electric elements
as microwave power detectors is based
on the heating effect of RF currents
in thin film thermopiles. The various
problems such as the effect of RF vs
dc on the thermo-electric output, the
effect of film thickness on the thermal
EMF, the optimization of the shape
of the thin film elements, and the as-
sociated microwave circuit problems
wilk be discussed. The performance of
a coaxially mounted self-compensated
thermopile for extremely low level
power measurements will be given.

ARTIFICAL INTELLIGENCE:
RECENT DEVELOPMENTS
IN CONCEPTS AND
HARDWARE

20.4. An Evaluation of Recent
Development in the Field
of Learning Machines
Oliver G. Selfridge, M.LT. Lincoln
Lab., Lexington, Mass.

The learning in a cooperative ven-
ture by man and computer is still
primarily performed by the man; bas-
ically, the computer handles parame-
ter optimization. The power of param-
eter optimization has been under- and
over-estimated by many, and we are
beginning to understand in what ways.
These concepts are developed, and the
contribution of the other papers in
the session to the understanding and
experience of such learning in compu-
ters is discussed.

MICROWAVE COMPONENTS

25.1. Superconducting Coaxial
Delay Line

P. K. Shizume and E. Vaher, Air Arm-
ament Div., Sperry Gyroscope Co.,
Great Neck, L. I, N. Y.

This paper describes the results of

work on a miniature superconducting
delay line consisting of a %-usec co-
axial line with a 0.010-inch-diameter
niobium center conductor, solid Teflon
dielectric, and 0.036-inch ID lead-tin
alloy outer conductor. Measurement
of attenuation in the line was made
using both a resonant-cavity tech-
nique on short (3-inch lengths) sam-
ples of the line, and by direct meas-
urement of attenuation through the
Y -usec length. The attenuation was
found to be less than 2 db. Projected
attenuation at 3 kMc is expected to
be 0.3 db. Results are also given of
measurements made on surface resist-
ances of superconductors and loss tan-
gents of dielectrics at temperatures
below 4.2°K and at 9 kMec.

MICROWAVE MEASUREMENTS

33.3. Measurement of Effective
Temperature of Gas Discharge
Noise Sources
J. S. Wells, W. C. Daywitt, and C. K.
S. Miller, Radio Standards Lab., Natl.
Bur. Standards, Boulder, Colo.

This report describes a system for
calibrating microwave noise sources
in the range of 8.2 to 12.4 Ge. In-
cluded are a discussion of the refer-
ence standard, an error analysis of
the standard source and the compari-
son system, and evidence of system
performance. The results of measure-
ments indicate that the excess noise
ratio of a commonly used noise source
is 15.6 db at 9.8 Ge. A sample calcula-
tion of the effective noise tempera-
ture at the terminal surface of the
standard source is given.

DIGITAL COMMUNICATIONS

38.3. Comparative Performance of
Digital Data Transmission
Systems in the Presence

of CW Interference
Frank G. Splitt, Cook Technical Ctr.,
Morton Grove, Ill.

During the last decade there has
been a considerable amount of work
done on the analysis of digital data
transmissions in an interference en-
vironment. With few exceptions, the
type of additive interference consid-
ered is normal noise. This paper
treats the case where the interference
consists of CW that falls within the
pass band of the receiver. The results
obtained can also be utilized to as-
certain system performance in the
presence of interference from similar
systems and for certain classes of in-
terrupted CW (ICW) interference.

SPACE AGE COMPONENTS

42.5. The Effect of Radiation
Environment on Film
Resistors
L. Wurzel and S. O. Dorst, Resistor
Div., Sprague Electric Co., Nashua,
N. H.

Molded film resistors which had
been subjected to simulated space en-
(Continued on page 158)
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{
microwave
energy
sources

You can depend on Trak
Microwave to fill requirements
in microwave energy sources,
because Trak specializes solely
in this field. We have a staff of
development and production
engineers, all specialists. In ad-
dition, production capacity has
been tripled in the last 12
months, with new environ-
mental facilities and quality
control equipment.

TRAK:

Microwave

From Trak Microwave get:
(1) “Off-the-shelf” miniature
and microminiature oscilla-
tors, harmonic generators
and amplifiers.
(2) Developmental devices
that can be applied to your
previously difficult or im-
possible projects.
(3) Simultaneous develop-
ment of energy sources while
your engineers work on other
phases of their new projects.
We'd like to tackle your energy
source problems. Call us COL-
LECT — Tampa 876-6422 or
876-6407 or write for our cat-
alog and other information.

TRAK
MICROWAVE
CORPORATION

5006 N. Coolidge Avenue
Tampa 3, Florida

TYPE 2969X3 X-BAND HARMON-
IC GENERATOR — Requires 150
to 175 VDC at less than 12 ma
and 6.3 V at 240 ma. One ad-
justment covers 8800 to 9000 Mc
range with minimum of 5 mw
output power.

TYPE 2975 CW OSCILLATOR —
Frequency 2 KMc, tuneable
20 Mc; power output 15 watts
CW. Size 32" by 2V2’' diam-
eter. Weight 1 Ib. Type 2975A
CW amplifier with same speci-
fications and power gain of 10
B.

¢
Y

TYPE 2974 HARMONIC GENER-
ATOR — Greater than 30 watts
CW output at 942 Mc. 1 watt
CW input at 157 Mc. Consists of
2974X3 tripler, 2974X2 doubler
and two 2974A  amplifiers.
Component vol, less than 900
cubic in.

TYPE 9181 OSCILLATORS — Mi-
crominiature “‘C’’ Band for CW
service. CW output up to 6.0
KMc. Tuning range of about 300
Mc. Size 38" diam. by 1V2*
approx. length. Weight 1 oz.

TYPE 9183 PULSE- AMPLIFIER —
15 KW peak power output at
1030 Mc, 8 DB gain. Isclation
between input and output is
greater than 50 DB in OFF con-
dition. 1 microsec. pulse at
1000 PRF.

TYPE 9182 OSCILLATORS — L’
Band plate pulsed, 1 KW min.
power output. Available at fre-
quencies from 1 Gec to 1.5 Ge,
TUNEABLE about 50 Mc. Size
12" diam. by 5 long. Weight
62 oz.

TYPE 2971 RF ASSEMBLY —
Transmitter receiver system, nom-
inal operation frequency 1.6
KMe. Solid-state duplexer, bal-
anced mixer, in strip-line design
insures maximum reliability and
small size. Typical system char-
acteristics: 5 KW min. peak
transmitter output at a duty
cycle of .0033 max., receiver
tangential sensitivity of —96
DBM min. (assuming 290°K an-
tenna temp. and a 1.5 DB |IF
NF); system wgt. 3 |bs. max.;
component vol. 100 cubic in.
max.

TYPE 2970 (CW) LOCAL OSCIL.
LATORS — Power output greater
than 5 mw. over entire C-Band.
Temp. stability less than =+
2 Mc from —20°C to +105°C.
Diameter 78, length 2'. Weight
3 oz.

TRAK OSCILLATORS COVER 440 Mc TO 6200 Mc.

— &=

Miniature and microminiature os-
cillators cover all bands — from
440 Mc to 6200 Mc. These are
stock items and include TYPE
2958 covering 440 Mc to 1400
Mc, TYPE 2959 — 1400 Mc to

1700 Mc and TYPE 9127 — 1700
Mc to 6200 Mc. Plate pulsed,
grid pulsed or CW service.
Mounting is to customer
specifications.

The above will be exhibited at IRE Show — Booth 3802-04.

N—

-~

Specialists in Microwave Energy Sources
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High Temperature Solder

Alpha 525 has a melting point of
525°C and is available in washers,
discs, squares and spheres. It is use-
ful where glass-to-metal or ceramic-
to-metals are involved. Alpha Metals,
Inec. BOOTH 4328.

Circle 236 on Inquiry Card

Capacitors

Glass dielectric capacitors, in in-
sulating plastic shells to eliminate
inter-component shorting, have gold-
flashed radial leads 1% in. long and
set 0.200 in. apart. Corning Elec-
tronic Components. BOOTH 2619.

Circle 239 on Inquiry Card

Programmable Ratio Box

Model PRB-506 (3% x1% x12%
in.) has induction voltage dividers
whose ratio setting can be externally
set by Binary Coded Decimal inputs
from punched tape, etc. North Atlan-
tic Industries, Inc. BOOTH 3933.

Circle 241 on Inquiry Card

Miniature Plugs

The Micro-D series of plugs use
Micropin® and Microsocket® contacts,
giving contact spacing on 0.050 in.

centers and max. contact density of
420 contacts/sq. in. Cannon Electric
Co. BOOTH 2727.

Circle 237 on Inquiry Card

Temperature Calibrator

This Thermocouple Input Condi-
tioning and Calibrating System, Mod-
el 16T-100, aids in accurately record-
ing dynamiec temp. variations. It has
individual calibration resistors. B& F
Instruments, Inc. BOOTH 3239.

Circle 238 on Inquiry Card
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See
these
Products
at IRE

VTVM

Model 300H measures voltages from
30uv to 300v, over a freq. band of
10cPs to 1MmC. Accuracy is 2% to
700kc and 3% above at any point on
the scale. Ballantine Laboratories,
Inc. BOOTH 3402.

Circle 240 on Inquiry Card

Power Transistors

Silicon power transistors have
BVceo ranging between 400-800v.
Units in TO-37 package have a cur-

rent gain of from 40-100 @ 0.75a.
Delco Radio, Div. of General Motors.
BOOTH 1423.

Circle 242 on Inquiry Card

Materials Tester

Instron, Floor Model Materials
Testing Instruments are able to
measure stress-strain forces at loads
as low as 2 grams or to more than
10,000 lbs. Instron Engineering Corp.
BOOTH 3053.

Circle 243 on Inquiry Card
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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 15
watt, 19, film resistors, series CMC (Mili-
tary Type RN-65). These units are only
slightly higher in price than 59, carbon
composition resistors, but provide 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.

Closer tolerances in your

PRECISION
EQUIPMENT

FOR ONLY

AFEW
CENTS

MORE

with Wilrite Metalloy

b WA

CARBON FILM
RESINTORN
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MOISTURE AGING
RESISTANCE STABILITY
A
3

g

WILRITE CARBON ALLOY FLM 1 w"‘
Y T T . = B R =
T%?g; A\:asc'z WILRITE—Film Resistors
built to MIL-R-10509D
Type CMG

Hermetically Sealed—
meets MIL characteristic B
(150°C)

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

Type CMH
Ceramic encased—

" meets MIL characteristic G

(165°C)

1% %% ay
AESISTOR TOLERANCE

CRYSTALLINE CARBON FILM

BAKED SILICONE

KRAFT SLEEVE

W-6216

Winime Proneens, e

A SUBSIDIARY OF GLOBE-UNION INC.
938C E. Keefe Street . Cleveland 11, Ohio
in association with
Centralab, the Electronics Division of Globe-Union Inc.




DC Voltmeter

Model 1700 DC Voltmeter, is one
of a mew line of laboratory standards
for general industrial lab. testing,
plant incoming inspection and produc-
tion line uses. Simpson Electric Co.
BOOTH 2321.

Circle 244 on Inquiry Card

Size 5 Servo Motor

The size 5 (0.5 in. dia.) and also
size 8 (0.75 in. dia.) servo motors
are designed for 400cPs excitation and
are enclosed in corrosion-resistant
stainless steel cases. Sangamo Elec-
tric Co. BOOTH 2311.

Circle 247 on Inquiry Card

Terminals

New “Press-Fit” terminals include
a series of long pigtail lead models
giving a direct conductor path to a
component or termination without a
second soldering operation. Sealectro
Corp. BOOTH 2344.

Circle 249 om Inquiry Card

Harmonic Generator

Type 2969X3 harmonic generator is
suited ta X-Band local oscillator uses
and has a single adjustment to cover

8,800 to 9,000Mc with a min. of Smw
output power. Trak Microwave Corp.
BOOTH 3802.

Circle 245 on Inquiry Card

See
these
Products
at IRE

Printed Circuits

Using a miniaturization process
called “Mini-Pad,” printed circuit
boards can be reduced considerahly in

weight and up to 50% in size, without
sacrificing reliability. Photocircuits
Corp. BOOTH 2201,

Circle 250 on Inquiry Card

Miniature DC Preamp

A miniature high-freq. summing
“buffer” amplifier, Amp 677, is de-
signed for airborne or missile uses,
weighs 1 oz. and occupies 1 cu. in.
Electronics Div. of Bulova Watch
Co., Inc. BOOTH 1821.

R4 D LABS INC

YRANSISTORIZED
SUMMING PRE-AMP

" m

&

Circle 246 on Inquiry Card
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Electronic Counter

The LA-80B Electronic Counter
provides in-line, 8-place readouts of
measured freqs. or time intervals.
The range of fregs. is from 10cps to
10mc. Lavoie Laboratories, Inc.
BOOTH 3815.

Circle 248 on Inquiry Card

Digital Modules

This family of transistor circuit
modules, designated the G-series, is
designed for operation at frequencies
up fo 10Mc. Units measure 4% x 5 x
1/16 in. Engineered Electronics Co.
BOOTH 1425.

Circle 251 on Inquiry Card
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Where even a water mark can cause trouble,
ultrasonic cleaning makes the crucial difference...
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and in ultrasonic cleaners—

GENESOLV D

can make the clean differe

Ultrasonic cleaning is only as good as
the solvent you use! In critical pre-
cision guidance and electronic com-
ponents, foreign matter 1/40th the
diameter of a human hair can cause
malfunction. Fingerprints, water
marks, specks of dust, lint, epidermis
and many other contaminants are
potential trouble makers. Your ultra-
sonic cleaning material must itself be
super clean . . . and effective against

136 Circle 87 on Inquiry Card

a wide range of contaminants, while
non-injurious to the parent material.

GENESOLV D Fluorocarbon Solvent

offers the exceptional purity you

need. .. plus these other specific

advantages in ultrasonic cleaning

operations:

v extremely low undissolved and dis-
solved residue

v selectivity

v low toxicity

llied

hemical

ncel

ELECTRONIC INDUSTRIES -

FLUOROCARBON
SOLVENT

v nonflammability
v low surface tension (increased wet-
tability, with minimum dragout)
v quick drying
Find out now about GENESOLV D's
special effectiveness. Our Technical
Service constantly is developing new
data, and would be pleased to work
with you on your cleaning problems.
Write or phone your nearest General
Chemical Office,

GENERAL CHEMICAL DIVISION

40 Rector Street, New York 6, N.Y.

March 1962




Cooling Blower

Compact 4-stage, SVA 540-14375
vane-axial blower unit, is 5.6 in. in
dia. and 10 in. long, produces 120cfm
against static pressure of 2.7 in. of
water at 3450rpm. The Torrington
Mfg. Co. BOOTH 2929.

Circle 252 on Inquiry Card

Command Receiver

The ARW-62 Missile Command Re-
ceiver has receiver, decoder and power
supply in a single pressurized pack-
age. It operates in the 405 to 450Mc
band. Avco Electronics and Ordnance
Div. BOOTH 3830.

Circle 255 on Inquiry Card

Microwave Absorber

The ECCOSORB CV-B series, in-
cluding CV-B 18, CV-B 12, CV-B 9,
and CV-B 6, together cover the freq.
range from 200McC to 50GC at a re-
flectivity level of —40db. Emerson &
Cuming, Inc. BOOTH 4222,

Circle 257 on Inquiry Card

Connectors

Line of center screwlock miniature
connectors, Series 1900-20, available
in 10 and 22 contact sizes. Both types

N NENTAL LB A
ONNECTOR CONI: Anan

have a current rating of 5a continu-
ous operation, Continental Connector
Corp. BOOTH 2307.

Circle 253 on Inquiry Card

See
these
Products
at IRE

Ceramic Tube

This Velocitron™*:, ZV 1021, is an
external cavity type, reflex klystron.
It operates throughout the 2 octave

-
M)

101_A

=
1

'
’

freq. range, 1,000-4,000Mc, giving
200mw min. power out. Polarad Elec-
tronies Corp. BOOTH 3302.

Circle 258 on Inquiry Card

System Analyzer

Transfer Function Computer, Type
SA100, not only measures systems
but also analyzes them concurrently
with the measurement, providing an-
swers in a matter of minutes. Wayne
Kerr Corp. BOOTH 3634.
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Circle 254 on Inquiry Card
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Hydrogen Thyratron

The ZT-7000 will have an average
power capability of 100kw and an
anode voltage of 33kv. The current
capacity will be 7.0a average. General
Electric Co., Power Tube Dept.
BOOTH 2912.

Circle 256 on Inquiry Card

Video Tape Recorder

This transportable recorder, Model
CMP-100, is designed to provide up
to 1.2Mc bandwidth; measures 39% x
20 x 14 in., ard weighs 277 lbs. Min-
com Div,, Minnesota Mining and
Manufacturing Co. BOOTH 3243A.

Circle 259 on Inquiry Card
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GL-7399 Iong life is proved in IFF cavity designed by Power Tube Department.

138

P eEcTRONICS

G-E TETRODES AND TRIODES OFFER : ..

HIGHEST AVAILABLE POWER AND DUTY RATINGS
T0 MEET NEW IFF REQUIREMENTS

New General Electric metal-ceramic. negative-grid
transmitting tubes permit operation at peak power
leveis up to 10 kw and duty cycles up to .02.

Their outstanding electrical performance and com-
pact mechanical construction simplify military and
commercial IFF equipment design, with greater
reliability for airborne and ground applications.

For instance, Type ZP-1018 has gain capability
up to twice that of any tube type in its class. High
power gain in grid-pulsed amplifier service eliminates
need for a modulator, offering space- and weight-
saving opportunities in circuit design. Heat-sink con-
duction cooling also reduces component require-
ments, minimizes package size. Longer life and
more reliable performance are achieved by use of
a cathode area seven times that of tubes commonly
employed in this service.

Type ZP-1025 features internal feedback—an in-
dustry first for a tube of its size—which simplifies
cavity design for oscillator service in transponders.

TO ORDER, or obtain more information, call your
Power Tube Sales Office. 26518

POWER TUBE DEPARTMENT

GENERAL @D ELECTRIC

TELEPHONE TODAY:

Syracuse ......... OL 2-5102 Chicago .......... SP 7.1600
New York ........ W1 7-4065 Dayton ........... BA 37151
Clifton, N. J. ..... GR 3-6387 Orlando, Fla. ..... GA 4.6280
Washington, D.C. ..EX 3-3600 Los Angeles ...... GR 9-7765

ZP-1025 (shown 23"
actual size) reflects
design trend in G-E
IFF tubes.

TYPICAL OPERATION FOR TUBES NOW IN FAMILY

IFF Frequency | Peak Power l
Tube Application Service mc KW [ Duty
GL-739¢%| Ground-based| Grid-Pulsed | 1030 10 .01
| Interrogator | Amplifier ] | |
ZP-1015 | Airborne Grid-Pulsed | 1030 | 10 .01
| Interrogator | Amplifier | |
ZP-lOlSi Airborne Grid-Pulsed | 1090 2 02
Transponder | Amplifier , |
2P-1025 | Airborne Oscillator | 1090 | 2 02
Transponder l ;

Circle 88 on Inquiry Card ——3




A LITE® HIGH-ALUMINA

HERMETIC SEALS AND BUSHINGS

* VACUUM-TIGHTNESS

* SUPERIOR
MECHANICAL STRENGTH

* HIGH TEMPERATURE AND
HEAT-SHOCK RESISTANCE

* RELIABLE ELECTRICAL
CHARACTERISTICS

* HIGH RESISTANCE TO
NUCLEAR RADIATION

* PRECISION TOLERANCES

Looking for ways to improve reliability, reduce
mainteniance problems? The unique advantages of
Alite high-alumina ceramic-to-metal seals may be
just what you need!

With maximum working temperatures in the
range 1300°-1600°C., Alite can be metallized and
brazed to metal parts to form rugged,
vacuum-tight seals which, in turn, can be welded
into final assemblies.

From design to finished part, every manufacturing
step — including formulating, firing, metallizing
and testing — is handled within our own plant and
carefully supervised to assure strict adherence to
specifications, utmost uniformity and reliability.

Over 100 standard sizes of Alite bushings in a range

of types are available to simplify design problems
Write for FREE Helpful Bulletins and speed delivery. However, when special units
Bulletin A-7R provides de- are called for to meet unusual requirements, a team
tailed description and specifi- of Alite engineers stands ready to help you take

cations of Alite. Bulletin A-40 dv se ri .
describes Alite facilities and advantage of Alite’s superior properties.
complete line of standard

bushings.

ALITE = _
e U. S. STONEWARE New York Office

BOX 119 ORRVILLE, OHIO 60 East 42nd St,

ELECTRONIC INDUSTRIES - March 1962 Circle 90 on Inquiry Card 143
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Little Diamond
DIAMALLOY

Electronic Pliers

DIAMIOND TOOL

LC56

Circle 91 on Inquiry Card




Silicon Rectifiers

Ten flangeless diffused junction rec-
tifiers, Types 10C5 thru 10C100, pro-
vide 2a dc output. Voltage range is
from 50 to 1000v PRV max. peak surge
current; 60a. International Rectifier
Corp. BOOTH 2901.

Circle 260 on Inquiry Card
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Sweeping Oscillator

Sona-Sweep Model M, Cat. 142-A,
an audio freq. sweeping oscillator and
freq. marker covers from 20cPs to
200kc. It provides for full freq. cov-
erage in a single sweep. Kay Electric
Co. BOOTH 3512.

Circle 263 on Inquiry Card

Harmonic Generators

Varacter Harmonic Generators, PRD
6611 Series, are offered in 5 types to
cover from 4 to 40GC. They are tuned
fundamental and tuned harmonic
types of devices. PRD Electronics, Inc.
BOOTH 3602.

Circle 265 on Inquiry Card

Soldering Iron
The B-2000 Microminiature Electric

Soldering Iron is for soldering high-
density electronic assemblies, delicate

instrumentation, and strain-gauge
connection. American Electrical Heat-
er Co. BOOTH 4033.

Circle 261 on Inquiry Card

See
these
Products
at IRE

Miniature Reed Relay

Encapsulated unit, 101-PCX Mag-
nereed has gold contacts, SPST nor-
mally open, rated 12w resistive, 0.250a

max. or 100v max. Size: 9/16 x %
x 1% in. Magnecraft Electric Co.
BOOTH 2523.

Circle 266 on Inquiry Card

Push-Button Oscillator

A solid-state instrument with a
freq. range from 10CPS to 1Mc, this
Model 241A Oscillator uses push-but-
ton selection of control elements to
eliminate freq. ambiguity. Hewlett-
Packard Co. BOOTH 3205.

Capacitance Bridge

Model 75B Capacitance Bridge is a
3-terminal device having a capaci-
tance range of from 0.00002 to 1000-
pf. Parallel resistance range is
10002 to 100megs. Boonton Elec-
tronics Corp. BOOTH 3114.

Circle 262 on Inquiry Card
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Circle 264 on Inquiry Card

Voltage Regulators

Stabiline Automatic Voltage Regu-
lators, EMHC Series, are for heavy
duty, 50/60cPs, 3¢ applications, re-
quiring a constant output voltage
with zero waveform distortion. The
Superior Electric Co. BOOTH 2722.
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Circle 267 on Inquiry Card
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M25 meets needs of advanced R & D, missile checkout, etc.

Here is an instrument so versatile, accurate and reliable that it is
virtually a complete testing center in itself. With the M25, you
can measure DC volts to 5 digits...tumn a knob and measure
DC ratio to 5 digits . . . give the knob another twist and measure
resistance to 5 digits...plug in a printer for automatic data
logging . .. program any or all operations remotely . . . or measure
AC or low-level DC by adding plug-in accessories. Here is an
instrument that does not limit your measuring capability.
Accuracy: the M25 provides all the benefits of full 5-digit resolu-
tion of 0.001% and an accuracy of +0.01% of reading *1 digit
over the entire range. A unique input circuit gives exceptionally
high impedance when off-null. If AC pickup affects DC voltage
or ratio measurements, simply turn the input filter on — locally
or remotely. Reliability: its transistorized circuitry is an advanced
version of circuits in 4-digit M24s selected during the last 3
years by missile manufacturers after competitive life testing. Its
mercury-wetted contact relays have a life expectancy of 171 years
in continuous use. You’'ll find no fan in the M25 — it dissipates
only 65 watts, half that of its highly-reliable 4-digit cousin. Speed:
it'’s twice as fast as the fastest stepping switch DVM and com-
patible with data recorders. Servicing: uncrowded packaging and
99% plug-in construction reduce servicing, when required, to
board replacement. Its many-sided, long-term usefulness makes
the M25 a true value at $3985 — less than some single-purpose
meters. Contact NLS for a demonstration, complete data, or
engineering aid for special applications.

BRIEF SPECS: DC volts: +0.0001 to 999.99 . . . DC ratio:
=+.00001 to 99.999 . . . resistance: .12 to 999.99 KQ . . . input
impedance: 10 megs on volts, 1000 megs on low ratio . . . meas-
uring speed: 1.1 sec....price: $5,985 F.O.B. destination in U.S.A.
The Dlue tag indicates this is an “off-the-shelf” instrument. See
a demo today or tuke delicery on your own within 30 days.

Originator of the Digital Voltmeter

non-linear systems, inc.

DEL MAR, CALIFORNIA

144 Circle 92 on Inquiry Card

FULL 5-DIGIT VOLT-RATIO-OHMMETER
THAT STANDS ALONE IN ACCURACY,
RELIABILITY AND VERSATILITY

NLS M25 Measures DC Volts, Ratio
and Ohms With Full 5-Digit Resolu-
tion...With Twice the Speed of Step-
ping Switch DVMs...With Advanced
Circuitry Proved “Under the Gun”
for 3 Years.

The M25 features 99% plug-in construction. .
See the new NLS instruments at the IRE show.

ELECTRONIC INDUSTRIES + March 1962




Temperature Chamber

This low and high temperature
chamber uses liquid carbon dioxide
refrigeration and offers extremely
close temp. control. It is for produc-
tion testing. Associated Testing Lab-
oratories, Inec. BOOTH 3927.

Circle 268 on Inquiry Card

Timing Module

This solid state unit, single pole
construction, for de operation has de-
lays on “make’” of 1 msec. to 30 sec.
or 1 msec. to 20 sec. =£10% over the

temp. Hi-G, Inc. BOOTH

2812.

range.

Circle 271 on Inquiry Card

IRIG Discriminator

Designed for “quick look” applica-
tions, this solid-state unit has 9 IRIG
discriminator channels with output
meter for each in 7% in. of rack
space. Precision Instrument Co.
BOOTH 3037.

Circle 273 on Inquiry Card

Resistance Wafer Kit

Kit contains 10 Cermet resiscor
micro-elements for wuse in micro-
module experimentation. The resist-

ance wafers, called Cerafers have 2
resistors of the same value on one side.
CTS Corp. BOOTH 1400.

Circle 269 on Inquiry Card

See
these

Products
at IRE

Frequency Meter

Type 1150-A Digital Frequency Me-
ter is completely transistorized and
is for measuring, setting, and moni-

toring fregs.; counting random events;
and for industrial counting uses. Gen-
eral Radio Co. BOOTH 3201.

Circle 274 on Inquiry Card

Reversing Counter

Solid-state Reversing Dual Preset
Counter, Model 3302/5, can add as
well as subtract pulses, and gives
automatic output signals at pre-
selected limits. Beckman Instruments,
Inc., Berkeley Div. BOOTH 3515.

Circle 270 on Inquiry Card
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Turret Advance

This unit moves transistors under
test from operator loading position to
test point and then automatically
sorts them into good or reject bins.
Optimized Devices, Inc. BOOTH
3036.

Circle 272 on Inquiry Card

Precision Moldings

Pictured are some of a wide range
of engineering thermoplastics, injec-
tion molded by Gries. Parts are used
in computers, counters, motors, and
tuning elements. Gries Reproducer
Corp. BOOTH 4054.

Circle 275 on Inquiry Card
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Source for Silicon Nanocircuits. Now you can design
military and industrial computer circuits with high-
speed, silicon Nanocircuits whose substrates meas-
ure as little as 0.17 x 0.17 inches. Latest example
of General Instrument’s Nanocircuit Program, these
new flip-flops utilize matched pairs of semiconduct-
ers and operate at speeds in the nanosecond range.
The flip-flop schematic shown at right, typical of the
many configurations available, consists of two sili-
con planar epitaxial transistors, two silicon micro-
diodes, four silicon microresistors and two silicon

AP beve T - .. - -
T
M4 qare ma mw s ne Al N . aw

9+ Vee

FLIP FLOP SCHEMATIC

| oxide microcapacitors. B Silicon Nanocircuits need

no encapsulation. Each component (preselected and
pretested for reliability prior to bonding to the
substrate) is passivated by General Instrument’s
unique Molecular Shield™ process. Nanocircuits
are unaffected by external ambients. The coating
serves only to provide mechanical rigidity. ® Com-
plete details on all silicon Nanocircuits are avail-
able at the General Instrument sales office nearest
you. Call or write today. General Instrument Semi-.
conductor Division, 65 Gouverneur St., Newark 4, N.J,

GENERAL INSTRUMENT SEMICONDUCTOR DIVISION

GENERAL INSTRUMENT CORPORATION

Circle 93 on Inquiry Card

See us at IRE, Booth 1212
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" New General Instrument Nanocircuits




ELECTRON TUBE
INTERCHANGEABILITY CHART

By C. P. MARSDEN, W. J. KEERY, and J. K. MOFFITT

National Bureau of Stondards
Washington 25, D. C.

Part One: Domestic Microwave Types

As part of the function of the Electron Devices Data Service
of the National Bureou of Standards, these tables were prepared
as a service to the engineers, procurement and service personnel
engaged in the field of electronics. All information was taken
from manufacturer's published specifications and every effort has
been made to assure accuracy and completion. However, the Bureau
cannot assume responsibility for omissions nor for results obtained
with these data.

These tables will be published in three parts in subsequent
issues and will include the information shown below:

No degree of interchangeability is indicated, as in most cases
the geometrical shape or method of mechanical attachment vary
considerably between manufacturers. In general, these types are
stated as being similar to, a frequency variant of or a prototype
of a given type. However, in most cases, a minor modification
of the voltages, electrical connections and/or mechanical attach-
ment will permit direct substitution of the similar type, Further-
more, old and developmental type numbers which have been
gssigned a new type number by the manufacturer are included.

ode:

A three letter symbol in the column following the type number

No. of is used to describe the kind of tube for a given type number.
Class Types These symbols are listed below: !
Part Microwave Tub i i
— ! lcrowave Tubes 325 Dﬂsfjc_fom AMA—Amplitron Amplifier or Platinotron
Part 2 Microwaves Tubes 36 Domestic to Foreign BWO—Baf:kward Wave Oscillator
72 Foreign to Domestic HEL—Healitron .
260 Foreian to Forei KLA—Klystron Amplifier
SR W KLO~Klystron Oscillator
Part 3A Power Tubes 160 Domestic to Foreign MAG——Magn_efron .
A g TWA—Traveling Wave Amplifier
240 Foreign to Domestic
— — ; ; onal symbol is prefixed to the type number in the
Part 38 Receiving Tubes 470 Dom.eshc to Foreign first column, i.e., the lozenge, to indicate obsolete, old or develop-
370 Foreign to Domestic mental type numbers.
No. Type/Similar o or Interchangeable With No. Type/Similar to or Interchangeable With
*#HOU-2 BwO 7267 nHASS TWA HA1S
2J30 MAG 2J31¢ 2J32¢ 2J33¢ 2J38 BTES3 KLO TKS3
2431 MAG 2J30+ 2J32+ 2J33, 2J34 TKS3 KLO TES3
232 MAG 2J30s 2J31e 2J33s 2J34 vsa KLO V154
2J33 MAG 2J30¢ 2J31¢ 2J32. 2J348 BTES? BWO TwO-57
2034 MAG 2J30¢ 2J31s 2J32¢ 2J33 TWO-57  BWO TES?
2Ja2 MAG 2Ja2A¢ Fo He 6027+ 6271s 68179 6818, 6819, 6820 *TESS KLO TKS8 SEE 2K4S
. 66214 6822 BTKS8 KLO TES8s SEE 2K4S
2451 MAG 2J51A, OKH713, 7256 vs8 KLO vS8C
2J51A MAG 2.51 v58C KLO vS8
2x2s KLO v261+ V270s QK420+ 7234/Bs 6311¢ 6312, 6316+ 6940 *#TES9 KLO TKS9s SEE 2KaS
2K26 KLO 2K2BAs 7078+ 6133+ 7815 BTKS9 KLO TES59s SEE 2K4S
2K28A KLO 2K28 *TEGO KLO TK60
2x33 KLO OK306s 6254, 6253 TK60 KLO TE6O
2Kas KLO TK38, TKS8e TKS9e TK62§ TK69s TKT76e TK77e 6116 *TEGL KLO TK61
6845, 6940 TK61 KLO TE61
2K50 KLO TEa, TK4 *TE62 KLO TK62+ SEE 2Ka5
*HAZ TWA HA26 nTK62 KLO TE62+ SEE 2K4S
#3K20+,000 KLO 3K50¢000¢ X566 *#TE66 BWO TWO~-66+ TWO-67¢ TWO~75¢ TWO-85
3K504000 KLA 3K204000s X566 TWO-66 BWO TE66s TWO-67 TWO-75s TWO-85
#TEa KLO 2KS0s TKa BTE6T BWO TWO-67+ TWO-66+ TWO-75¢ TWO-85
nTka KLO 2KS50s TE4 TWO-67 BWO TE67, TWO-66, TWO-75, TWO-8S
4431 MAG 4J32+ 4J33s 4J34s 4J35, 4J53, 55686 5657 BTE6S KLO TK68
432 MAG 4J31e 4J33s 4J34s 4J35, 4JSL, 5586, 5657 ™68 KLO TE6S
4433 MAG 4J31e 4J32+ 4J34e 4U35, 4J53, 5586+ 5657 *TE6Y KLO TK69+ SEE 2KaS
aJ3a MAG 4J31s 4J32e 4J33s 4J3S, 4J53, 5586+ 5657 BTKE9 KLO TE69¢+ SEE 2K4S5
4J35 MAG 4J31s 4J32¢ 4J33¢ 4J34, 4J53, 5586¢ 5657 *TE70 KLO TK70. 6037
aJa3 MAG 4J4a B8TK70 KLO TE70+ 6037
aJaa MAG 4Ja3 HAT74 TWA HALL
450 MAG SEE 4JS0A *TE7S BWO TWO~75¢ TWO-66+ TWO=-67+ TWO-85
4J50A MAG 4J50s 4J78+ L3030¢ L3039, L3107¢ L3151, L3152 TWO~75  BWO TE7Se TWO~66, TWO~67¢ TWO=-85
L3153, L3154, L3155, L3156, L3209 L3210, 6865 *TET76 KLO TK76+ SEE 2K4S
6674+ T7006¢ 7008+ T110e¢ T7111e 7112 BTK76 KLO TE76¢ SEE 2KaS
4052 MAG SEE aJS2A *TE7?7 KLO TK77. SEE 2Ka$S
aJ52A MAG L3036+ L3037¢ L3103y L3106s L3168¢ 6510¢ 6543 oTK77 KLO TE77. SEE 2Ka5
4J53 MAG 4J31e 4J32¢ 4J33¢ 4J34, 4U3S5, 5586. 5657 nTE78 KLO TK78
aJ78 MAG SEE 4J50A ™®78 KLO TE78
6BL6 KLO Zv1009s 5836. PET049 nTESS BWO TWO-85¢ TWO-66¢ TWO-67+ TWO-75
6BM6 KLO 6BM6As ZV1010s 5837 TWO-85 BWO TEBSs TWO-66s TWO-67+ TWO=75
6BMSA KLO 6BMGs ZV1010s 5837 S0C150  KLO s0c217
PA-7 TWA PA-8 #V151 KLO MXK18+ BLB0Os 6316+ 6780
PA-8 TWA PA-7 #V153 KLO MXK17+ VA153s 6315
BMXK10 KLO VA203B¢ 6975 pvA153 KLO MXK17+ V1S3s 6315
#HATL TWA HATA visa KLO VSa
BMXK1 1 KLO BLB03¢ 6781 *V157 KLO MXK16s V290+ 6314
MXK 14 KLO v260s GK417: 6294+ 6310 VA161B  BWO VA169
#HALS TWA HAda VA1698  BWO VA1618
#MXK16 KLO V157, V290 6314 aK172 MAG 6959
#MXK17 KLO V153s VA153. 6315 MA200 MAG MA206¢ MA207, 5789
#MXK 18 KLO V1S1le BLBOOs 6316 6780 BVA2038  KLO MXK10e 6975
HA26 TWA HA3 MA206 MAG MA200+ MA207. 5769
.#TE30 KLO TK30+ 6541 MA207 MAG MA200¢ MA206. 5789
nTK30 KLO TE30+ 6541 wJ207 HEL WJ208
#TE3T KLO TK37+ SRV38 wJ208 HEL WJ207
TK37 KLO TE37. SRV38 $S0C217  KLO SOC150
SRV38 KLO TE37¢ TK37 sK220 KLO VA220¢ VA222
#TEID KLO TK3B: SEE 2KAS SK2206  KLO VA220
K38 KLO TE3Be SEE 2K4S VA220 KLO SK220¢ VA222

ELECTRONIC INDUSTRIES + March 1962
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New Spectrol Model 80 single-turn trimming potentiometers in TO-9 size case...the
smallest MIL qualified trimming potentiometers available today...give your circuits
precision adjustment in 14 of the space required for most other trimmers.

Standard MIL grid terminal spacing of the 80-3-1 transistor type simplifies installation
in printed circuits. With standard transistor sockets, units of different resistance ranges
can be interchanged easily for breadboarding.

Single-turn adjustment minimizes setting time, and the self-locking shaft maintains
precise settings under severe shock and vibration conditions without external shaft
locking. Units meet or exceed the rigid immersion requirements of MIL-STD-202B,
Method 104A, Condition A (immersed in hot water) and may be completely potted,
including the shaft head, without danger of leakage.

For panel or chassis mounting, two new case styles are introduced, the 10-32 threaded
bushing type and the 34”-32 threaded case type. The
threaded case has the added advantage of mounting es-
sentially within the panel with virtually no projection to
front or rear.

Panel cutaway
showing 80-5-3
¥%"-32 Threaded
Case Type

All three Model 80 trimmers are available in production
quantities. Contact your nearest Spectrol distributor for
immediate delivery and quantity prices. Prices for tran-
sistor circuit trimmers, in popular resistances: $6.00 each
in 1-9 quantities.

(lower) 80-5-2
10-32 Threaded
Bushing Type

SPECIFICATIONS

MECHANICAL ELECTRICAL
NUMBER OF TURNS 1 « ROTATION Continuous (end STANDARD RESISTANCE RANGE 502 to 50K * RE-
stops available ¢ SHAFT TORQUE 0.2 to 5.0 oz. in. SISTANCE TOLERANCE =5.0% (%*1.0% available)

LIFE EXPECTANCY (SHAFT REVOLUTIONS) 1,000 POWER RATING 1.0 watt at 50°C ¢ VOLTAGE BREAK-

OPERATING TEMPERATURE RANGE —55°C to + 150°C DOWN (ANY TERMINAL TO SHAFT AND/OR HOUSING)
500 voits RMS, 60 cps ¢ INSULATION RESISTANCE
(ANY TERMINAL TO SHAFT AND/OR HOUSING) 1,000
megohms at 500 volts dc.

ELECTRONICS CORPORATION

1704 South Del Mar Avenue Adams Court P.0O. Box 130
Saq Gabriel, Plainview, L. I, Brampton
See Us at the IRE—Booths 1320-22 California New York Ontario

Circle 94 on Inquiry Card
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LECTRON TUBE CH
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No. Type/Similar to or Interchangeable With No. Type/Similar to or Interchangeable With
sK222 KLO VA220. vAa222 B4a012 MAG 7535
$K2226  KLO va222 4021 TWA A1178A
vagz2 KLO $K222, VA220 #K~4033 KLO SK220A
VA220D KLO VvA2220 #K-4034  KLO SK220C
wsL230 MAG T4as #K=403%  KLO SK220F
SRX230 KLO SRX231 #K-4036 KLO SK220Z
SRX231 KLO SRX230 #K-4160 KLO SK2208
SRX232 KLO SRx233 w=-4161 KLO $K2200
SRX233  KLO SRXx232 #K=4162 KLO SK220E
*0K235 MAG 63ae #K~-4182 KLO SK222Z
*QK254 MAG 6518 #K~-4183 KLO SKk222A
ov260 KLO MXKi4s QK417 6294+ 6310 #K-4184  KLO sSK222B
*v261 KLO 2K2Ss V270+ QK4a20s 723A/8+ 63114 6312, 6316 #K-4185 KLO sk222C
QK264 MAG 7528 #x-2186 KLO SK222D
*v270 KLO 2K25. V261+ QK420+ 7234/8, 6311+ 6312, 6316 *K-4188 KLO Sk222E
*v280 KLO 6313 #K~4189 KLO SK222F
V290 KLO MXKi6s V1STe 6314 5586 MAG 4J31s 4J32. 4JU33s 4J34, 4U35, 4JS3, 5657
*QK297 KLO 6178 5609 MAG 56094,
*0K299 MAG 6229 5609A MAG $609
*QK2998  MAG 6230 5650 KLO 5981
304H TWA 311H 5657 MAG 4J31s 4J32s 4JU33s 4JU34, 4JU35., 4J53s 5586
DoK 306 KLO 6250 5721 KLO Zv1011. 6390
312H TWA 311H 3789 MAG MA200s MA206,s MA207. 7619
3134 TWA 312H 5836 KLO 68BL6+ ZVIOC9s PE7049
3164 8WO 326MH 5837 KLO 68BM6, ZV1010
328H B8WO0 326HM 6002 MAG OK221
*0K338 MAG OKHBB3s 6410A. 7529 6027 MAG SEE 2J42
348H BWO 34a6M 6037 KLO TK70. TE70
3a0M TwA 314H 6115 KLO TK3Be TK69: 61154, 63584
#0K3IS8 MAG 6517 6115A KLO TK3Be TK69s 6115: 6584
338H 8W0 336H 6116 KLO SEE 2K45
OK366A MAG RK6967A 6133 KLO 2K28+ 7078+ 7815
368H BWO 366M 6178 KLO 0K297
374H TWA 313H 6229 MAG QK299
#0K417 KLO MXK14s V260s 6294+ 6310 6230 MAG OK2998
*QKa20 KLO 2K25e V261 V270s 723A/8. 6311¢ 6312, 6316 LT6233  MAG L3023
#0K428 MAG 6406+ 6406A 6249A MAG OKH1000+ OKH1000As OKM1001, OKH1001A
QK470 MAG 7484 6253 KLO 2K33. OK306s 6254
*0Ka483 KLO RK6S73 6254 KLO 2K33. QK306 6253
OKHS17  MAG GKS0B. OKH508 . n6271 MAG SEE 2J42
X566 KLA 3K20+¢000¢ 3K50.000 n6294 KLO MXK14s V260s OK417+ 6310
noK633 AMA 7577 6310 KLO MXK14, V260s OK417. 6294
QK665 MAG OK666 6311 KLO SEE 2K2%
OK666 MAG OK66S 6312 KLO SEE 2x25
naKk702 MAG 7630 6313 KLO v280
#7078 KLO 2K28+ 6133, 7818 6314 KLO MXK16+ V1S7s V290
OOKHT713  MAG 2JS1A. 7256 6315 KLO MXK17¢ V1S3e VA153
723A/8  KLO 2K2Ss V261e V270. OKa20+ 6312 6316 6316 KLO MxK18s V151ls BLBOOAs 6780
OKW7S0  TWA OKW750A 6344 MAG QK23S
OKW7S0A TWA OKW7%0 6390 KLO ZV1011l. 5721
QKK 752 KLO OKK793 #6406 MAG QK428+ 6406A
OKK753  KLO OKK752 6406A MAG OK428. 6406
OKK7%8  KLO OKK759 64104a MAG OK338. 7529« OKHEB3
OKK759  KLO GKK7S58 6510 MAG SEE 4JS2A
DGKSTB3  AMA OKS622 6517 MAG QK358
nBLB00 KLO MXK18s V1Sle 6316+ 6780« BLBOOA 6318 MAG OK253
DBLBOOA  KLO BLBOO. 6316+ MXK1Bs VIS1ls 6316+ 6780 6341 KLO TK30. TE30
nBLB03 KLO MXK1ls 6781 6543 MAG 6S43As SEE 4JS2A
uBLBS0 TWA BLBSl.s 6651 6543a MAG 6543+ SEE 4JS2A
ubLES) TWA BLBSOs 6651 RK6S73  KLO OKa83
QKHBBO  MAG OKHBB3. 6410A 6584 KLO TK3B, TK69: 6115
QKHBB3  MAG 6410As OK338A 6651 TWA BLB50. BLBS1
QKH942  MAG QK665 OKH66S 6780 KLO MXK18e¢ V1S51e BLBOOAs 6316
QKH1000 MAG OKM1000As OKH1001le QKHI0O1A¢ 6249A 6781 KLO MXK11, 8LB03
QKH1000A MAG GKM1000s OKMH1001s GKHI1001A. 6249A 06817 MAG SEE 2J42
OKHIO0O1 » MAG GKH1000+ OKHI000As OKHI001As 6249A 06818 MAG SEE 2J42
QKH10014 MAG OKM1000+s OGKH1000As OKHIOO1, 6249A 06819 MAG SEE 2J42
ZV1009 = KLO 6BL6s 5836. PE7049 06820 MAG SEE -2J42
ZVI010  KLO 68MG6s SB37 u6821 MAG SEE 2J42
zZvion KLO 57214 6390 nes22 MAG SEE 2Ja2
A1056 TWA Al12S 6825 TWA 6826, 6826A
A1079 TWA A1088. A1105s 6861 6826 TWA 6825, 6826A
a1088 TWA A1079¢ A110S, 6861 6826A TWA 6825, 6826
A110S8 TWA A1079+ A1088. 6861 6848 KLO SEE 2Ka45
Al125° TWA A1056 686} TWA A1079. A1088s AJ10S
Al178A TWwA 4021 6865A MAG SEE 4JSO
A1207 TWA 6861 6874 MAG SEE 4J50
BL3023 MAG LT6233 6940 KLO SEE 2Ka5
L3030 MAG SEE 4JS0A 6959 MAG OK172
L3036 MAG 4J32As L3037+ L3103+ L3106s L3168¢ 6510¢ 6543 RK6967A MAG OK366A
L3037 MAG 4JUS524s LL3036¢ 6510, 6543 6975 KLO MXK10. VA2038
L3039 MAG SEE 4J30A 7006 MAG SEE 4JS0
L3083 MAG L310iAs L31018. L3101C 7008 MAG SEE 4JS0
BL3083A  MAG L3306 TPET049  KLO 6BL6. ZV1009, 5836
L3101Aa  MAG L3083 7110 MAG SEE 4JS0
L31018  MAG L3083 7111 MAG SEE 4J50
L3101C  MAG L3083 #7112 MAG SEE 4JS0
L3103 MAG 4JS2As L3036+ £3037¢ L3106 L3168+ 6510 6543 7208 MAG 7208A. 72088
L3108 MAG L3150, L3186 7208A MAG 7208, 72088
L3106 MAG 4JUS2As L3036+ L3037¢ L3103+ L3106As L3168y 6510 72088 MAG 7208. 7208A
6543 72%6 MAG 2J%1. OKH713
aL3107 MAG SEE 4JS0A 7267 BwO LOu-2
BL3150 MAG L310Se L3186 7444 MAG 8L230
L3315 MAG SEE 4JS0A 7460 MAG OKH6B6+ RKT156
La1s2 MAG SEE 4Js0A 7484 MAG QK470
L3153 MAG SEE 4JS0A T7484A MAG QK470 OKH4T0
L3154 MAG SEE 4JS0A 7528 MAG OK264
L3155 MAG SEE 4JS0A 7529 MAG OK338. 6410A
L3156 MAG SEE 4JSO0A 7535 MAG 4012
L3168 MAG 4U%2A+ L3036+ L3037+ L3103+ L3106s 6510+ 6543 7541 MAG 4J%0
Laiee6 MAG L310Ss L3150 7977 AMA OK653
L3209 MAG SEE 4JS0A 7619 TWA 5789
L3210 MAG SEE 4JS0A 7630 MAG QK702
L3306 MAG L3083A 7785 B8WO LOU2C/316H
L3613 MAG 4JS0 7815 KLO 2K2B+ 7078+ 6133
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THE LINE OF LEAST APPLIED COST...
Multiple Coaxial Cable Connectors by AMP

AMP produces a full line of multiple COAXICON* connectors with standard, miniature, and subminiature contacts
accommodating a range of RG/U cables with nominal overall diameter of .075” to .250”. They all have one
feature in common. All the contacts in each connector are crimped. Take away skilled hands, solder pot
and soldering iron—that’s your first saving! And that's only the start! The matching AMP crimping
tool that terminates the cortacts makes reliable connections of both the inner conductor and
outer braid with one easy stroke of it’s *‘Certi-Crimp’'* ratcket controlled handles. Once and
done! No production stow-ups as with combination solder and crimp terminations or multi-
step crimping procedures. AMP COAXICON connectors and contacts save time, and
that’s your second saving. Reliability? Over the years, AMP has developed over
15,000 different electrical/electronic termination products and matching
tooling for their application. Write and learn how they’ve done
the same, reliably, for coaxial connections. Get the full
story on AMP COAXICON multiple connectors today.

AMP

INCORPORATED

Harrisburg, Pennsylvania

AMP products and engineering assistance are available
through subsidiary companies in: Australia « Canada
England « France « Holland » Italy « Japan « Mexico
West Germany

- K
Z =
Visit us at the Only AMP C;—f’;nm t one
ticon contacts give you
I.R.E. SHOW stroke crimping . .. teeminate mret
Booths 2527-31 condnctor and outer draid
March 26-29 simultaneously

*Trademark of AMP. INCORPORATED
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New Tech Data

SCReE——rNEn

R, L and C Standards

Resistance, capacitance and induc-
tance decades and standards are de-
scribed in a 6-page, 2-color, illus-
trated folder available from General
Radio Co., W. Concord, Mass. Also in-
cluded is a tabular review of bridges
for measuring resistance, capacitance,
inductance, impedance and dissipation
factor.

Circle 200 on Inquiry Card

Power Transistors

Tech data is available on 3 series
of pnp germanium power transistors
packaged in the new, low-outline TO-
36 package. Series 2N1518 thru 2N-
1523 feature Pr of 150w, Ic of 25 to
50a. Series 2N2075 thru 2N2082 fea-
ture Pr of 170w, Ic of 15a. Series
2N2152 thru 2N2159 feature a Pr of
170w, Ic of 30a. Semi-onics, Inc., 4
Broadway, Lowell, Mass.

Circle 201 on Inquiry Card

Chart Integrator

Tech data detailing performance
capabilities of the Series 200 Disc In-
tegrator is available from Disc In-
struments, Inc., 3014B S. Hallady,
Santa Ana, Calif. The precision in-
strument is said to integrate any
variable such as flow, sun radiation,
electric power or x-ray analysis at the
instant it is being recorded. It auto-
matically computes the area under a
strip chart and presents this infor-
mation continuously on the same
chart.

Circle 202 on Inquiry Card

Miniature Capacitors

Tech data describing miniature Ce-
rol Capacitors and including electrical
and mechanical specs is available
from Hi-Q div., Aerovox Corp., Olean,
N. Y. They are designed for general
use in by-pass-coupling, filtering, and
blocking circuits.

Circle 203 on Inquiry Card

Motor Test Equipment

“Motor and Motor Generator Test
Equipment” contains photographs, cir-
cuit diagrams, and specs. on 5 differ-
ent motor and motor generator test
units. Kearfott Div., General Preci-
sion Inc., Little Falls, N. J.

Circle 204 on Inquiry Card

Pressure Windows

A 12-page brochure describing
waveguide pressure windows, their
applications and installation sugges-
tions is available from Microwave As-
sociates, Inc., Burlington, Mass. The
2-color brochure gives electrical and
mechanical spees. plus photographs
and outline drawings with dimensions,
for over 100 microwave pressure win-
dows in 4 styles. The windows are
available as standard units to operate
in the freq. range from 2.4 to 40 Gc.

Circle 205 on Inquiry Card

ELECTRONIC INDUSTRIES -
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Klystrons

Sylvania Electric Products Inc.,
Electronic Tubes Div., 1740 Broad-
way, New York 19, N. Y., is offering
a tech. brochure on part of their line
of klystrons which are covered by
warranties of 6000 hrs. on microwave
communication oscillators and X-26
types, and 18 mos. on disc seal types.

Circle 206 on Inquiry Card

Power Resistor Decades

Clarostat Mfg. Co., Inc., Dover,
N. H., is offering a new catalog on
power resistor decades. Complete elec-
trical and mechanical specs. are de-
scribed. The Clarostat power resistor
decade permits the accurate decading
of resistance under actual heavy-load
conditions in test, experimental, or
component circuitry.

Circle 207 on Inquiry Card

Size 5 Servomotor

Model 9005-1501-0, is a precision
control component offering high ac-
celeration and low inertia. With rotor
inertia of 0.06 gm.cm. and torque at
stall of 0.085 oz. in., the motor gives
100,000 rad/sec’® acceleration at stall.
The unit weighs 0.702. and measures
0.865 in. long. This size 5 servomotor,
26v, 400cps is described in tech data
available from Helipot Div., Beckman
Instruments, Inc., 2500 Harbor Blvd.,
Fullerton, Calif.

Circle 208 on Inquiry Card

Trimmer Resistors

Bulletin 42-1216 is available from
Centralab, The Electronics Div. of
Globe - Union Inc., 900 East Keefe
Ave.,, Milwaukee 1, Wis., containing
detailed electrical and physical specs.
on their line of PEC® miniature and
microminiature trimmer resistors.

Circle 209 on Inquiry Card

Capacitor Chart

Cornell - Dubilier Electronics, 50
Paris St., Newark, N. J., is offering
a 3 x 2 ft. “Periodic Table” type
chart, in color, of selection and appli-
cation data on all 18 major types of
their capacitors. The chart describes
each type of capacitor as to its elec-
trical and operating characteristics,
its size and cost factors. Military spec.
numbers and Cornell-Dubilier’s class
number for each type are also listed.

Circle 210 on Inquiry Card

Transistor Brochure

An 8-page brochure on silicon
planar epitaxial transistors is avail-
able from General Instrument Corp.,
Semiconductor Div., 65 Gouverneur
St., Newark 4, N. J. Bulletin PE-15
includes characteristics, performance
curves, test results and storage life
reliability tests.

Circle 211 on Inquiry Card

for Engineers

Low Noise Transistors

Schematics, performance curves,
characteristics charts and drawings
are included in 4-page tech. data
available from Sperry Semiconductor,
div. of Sperry Rand Corp., Norwalk,
Conn. These low-noise pnp silicon al-
loy transistors are offered in both
TO-5 and TO-18 cases and for use
in low-level preamplifier stages where
minimum transistor noise is required.

Circle 212 on Inquiry Card

Bridge Performance

“Design Ideas,” Electro Scientific
Industries’ quarterly tech bulletin
gives a detailed discussion of a new
graphical method of specifying bridge
outputs and detector sensitivities, so
that their combined performance can
be readily analyzed for any given
measurement. Electro Scientific In-
dustries, 7620 S.W. Macadam Ave.,
Portland 19, Ore.

Circle 213 on Inquiry Card

lon Pumps

Four, 2-page tech data sheets de-
scribing 4 ion pumps are available
from Hughes Aircraft Co., Vacuum
Tube Products Div., 2020 Short St.,
Oceanside, Calif. Included is infor-
mation on models with pumping
speeds of 0.2, 0.4, 8.0 and 50 liters per
second. Dimensional drawings, rating
curves, application notes and tech-
nical specs. are supplied for each
pump.

Circle 214 on Inquiry Card

Ignitrons

Bulletin PT-57, gives equipment de-
signers complete information on igni-
trons in the highly specialized capaci-
tor discharge and crowbar service.
Qualified designers may obtain the
comprehensive 24-page booklet by
writing on company letterhead to Gen-
eral Electric’s Power Tube Dept.,
Schenectady 5, N. Y.

Stator Yokes

Tech. data is available from Syn-
tronic Instruments, Inc., 100 Indus-
trial Rd., Addison, Ill., describing a
line of highly efficient stator type
magnetic deflection yokes for 1% in.
neck diameter CRT’s in transistor or
tube type circuits.

Circle 216 on Inquiry Card

Paper-Tape Recorder

Bulletin ETR-7, from Omnitronics,
Inc., sub. of Borg-Warner Corp., 511
N. Broad St., Phila. 23, Pa., describes
the new OMNI-DATA high - speed
Electrostatic Paper-Tape Recorder.
The unit produces paper tape with
coded information in the form of vis-
ible black spots instead of punched
holes.

Circle 217 on Inquiry Card

153



Positive Linear Contact Increases Reliability

® New Contact Concept For

Reliability In Connectors

CURTAC Connectors are completely new — in concept, design and
construction —to give you reliable and consistent electrical and
mechanical performance.

CURTAC positive linear contact is more reliable due to the elastic
wrapping action, under tension, of each contact wire. In life tests,
CURTAC contacts functioned to specification after 100,000 inser-
tions. This multi-point contact withstands 50g shock, 20g vibration,
temperatures ranging from 125°C. to —65°C. without physical
damage or contact chatter. CURTAC provides normal operation after
long static periods. “Floating” CURTAC receptacles compensate
for misalignment of connectors — provide dependable contact pres-
sure, low voltage drop and high current rating. Smooth mating of the
CURTAC contact and solid pin eliminates friction and wear. There
are no sharp edges on the sliding surface. Manual insertion of multiple-
contact arrangements is easy and smooth. Built-in closed entry con-
struction prevents damage from oversize test probes.

CURTAC design can be applied to a variety of
multiple contact connector rack and panel arrange-
ments that meet or exceed all applicable Mil. Specs.

Learn more about CURTAC Connectors at IRE,
Visit us at Booths 1521-1523

Electronic Fittings Corporation

Route No. 7 Danbury, Connecticut

A SUBSIDIARY OF

CURTISS-WRIGHT CORPORATION
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New Tech Datal

L-F Oscillators

The Electronics Div., of Bulova
Watch Co., Inc., 61-10 Woodside Ave,,
Woodside, N. Y., is offering tech data
on a number of low freq. crystal con-
trolled oscillators for use as high sta-
bility freq. sources of high accuracy
timer references. The oscillators range
from 1lcps to 20kc, stabilities from
2pp 10° to 1pp 10° for an hour’s op-
eration.

Circle 218 on Inquiry Card

Thermoelectric Devices

A 6-page catalog illustrating and
deseribing a new line of single, 2 and
3 stage thermoelectric cooling/heat-
ing devices and a Peltier chamber,
which operate on up to 90% less cur-
rent than other thermoelectric de-
vices is available from Jepson Ther-
moelectrics, Inc., 139 Nevada St., El
Segundo, Calif.

Circle 219 on Inquiry Card

Microwave Test Set

PRD Electronies, Inc., 202 Tillary
Street, Brooklyn 1, N. Y., is offering
a 10-page report entitled “A Micro-
wave Calibration Test Set For A
Seven Octave Band.” The equipment
described is capable of making all
fundamental measurements, i.e., pow-
er, frequency, VSWR, and attenua-
tion in the freq. range from 300 to
40,000 mc.

Circle 220 on Inquiry Card

Flexible Molds

. Dow Corning Corp., Midland, Mich-
igan, is offering tech data entitled,
“How to Make Flexible Molds With
Silastic® RTV.” This special room-
temp. vuleanizing silicone rubber, Si-
lastic RTV 885, is supplied in a fluid
form that flows readily. Electron mi-
crographs have shown that RTV 885
will produce details in gratings at
15,000 lines per inch.
Circle 221 on Inquiry Card

Magnetic Modulators

Performance, theory and use of
magnetic modulators as low-level dc
to ac converters in servo, suppressed
carrier modulation, and other uses are
detailed in a 10-page bulletin (200-1),
available from Transmagnetics, Inc.,
40-66 Lawrence St., Flushing 54, N. Y.

Circle 222 on Inquiry Card

Casting Capabilities

Morris Bean & Co., Yellow Springs,
Ohio, is offering a brochure entitled,
“Resources & Capabilities.” Informa-
tion included covers casting abilities
of aluminum waveguide, feed horns,
rotating joints, elbows and transi-
tions; aluminum thin-wall housings
for pressurized service; and chassis
and frames for electronic assemblies.

Circle 223 on Inquiry Card

ELECTRONIC INDUSTRIES -
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Magnetic Materials

Lodex™¥ is a permanent magnet
material based on highly elongated
single domain particles. Four distinct
magnetic grades are available for
commercial use. Lodex 31, 32, 41, 42,
are all iron-cobalt particles in a lead
matrix. The four types differ in their
manner of processing. Included are
specs. and characteristic diagrams.
General Electrie Co., Magnetic Mate-
rial Section, Edmore, Michigan.

Circle 224 on Inquiry Card

Silicon Transistors

Series 2N2034 miniaturized high
power silicon transistors are described
in a 6-page bulletin covering uses and
specs. The illustrated 2-color bulletin
explains how the 2N2034, TO-5 pack-
age without heat sink, operationally
replaces conventional silicon npn pow-
er units with 6 x 5 x 3/32 in. heat sink
in identical free-air conditions. Silicon
Transistor Corp., Carle Place, N. Y.

Circle 225 on Inquiry Card

Microwave Test Equipment

A booklet describing a line of mi-
crowave test equipment is now avail-
able from the Westinghouse Electronic
Tube Div., Box 284, Elmira, N. Y.
The 10-page, illustrated, 2-color book-
let describes test sets used for testing
klystrons, magnetrons, TWT’s and
switch tubes. In addition, traveling-
wave pulser and missing-pulse-detec-
tor equipment is included. Booklet
ET-6109.

Circle 226 on Inquiry Card

Oscillators

Monitor Products Company, Inec.,
815 Fremont Ave., South Pasadena,
Calif., is offering a new 4-page book-
let on “How to Specify Crystal Con-
trolled Oscillators.” Included is a list
of requirements for specifying oscilla-
tors as well as an oscillator selector
chart listing the specs. of oscillators
ranging in freq. from 25ces to 20Mc.

Circle 227 on Inquiry Card

Transistorized Chopper

Tech data is available from Solid
State Electronics Co., 15321 Rayen St.,
Sepulveda, Calif., describing its Model
65 Plug-in Chopper. The unit has a
transformer-coupled isolated drive
network so that it ecan, for example,
be driven from a 400CPs power line or
from a drive source that is common to
the de voltage being chopped.

Circle 228 on Inquiry Card

Glass Epoxy Laminates

Fireban 1011 meets all Military and
NEMA spees. for glass epoxy. It
is also flame retardant and easily
punched. It is described in bulletins
51.5.22 and 51.5.23 available from
Taylor Fibre Co., Norristown, Pa.

Circle 229 on Inquiry Card

|for Engineers

Monitoring Systems

Bulletin FMS-1B, describing fluid
monitoring systems for measuring ra-
dioactivity in gases and liquids, is
available from Nuclear Measurements
Corp., 2460 N. Arlington Ave., Indi-
anapolis 18, Ind. Included are specs.
giving the sensitivity of various de-
tectors, and a selection chart show'mg
the equipment required to monitor
each type of radiation.

Circle 230 on Inquiry Card

Power Transistors

A 12-page technical data bulletin on
30a silicon power transistors is avail-
able from the Westinghouse Electric
Corp., Semiconductor Dept., Young-
wood, Pa. The booklet, illustrated with
over 30 charts and graphs, describes
the electric characteristics, test cir-
cuits, and peak pulse power capabili-
ties. Bulletin 54-662. .

Circle 231 on Inquiry Card

Flat Flexible Cable

IRC Polystrip® is ultra-thin, flat,
flexible cable containing multiple con-
ductors protected between tough plas-
tic sheets. The 7-page brochure in-
cludes photographs, ordering informa-
tion, information on testing, inspec-
tion, quality control, an insulation
parameter table, and characteristics
curves and dimension tables. Inter-
national Resistance Co., Plastic Prod-
ucts Div., 401 N. Broad St., Phila. 8,
Pa.

Circle 232 on Inquiry Card

Washing Machine

A brochure on a new high pressure
washing machine for the cleaning of
masks employed in the spraying of
mass produced products, known as the
Model W-1600, is available from Con-
forming Matrix Corp., 839 New York
Ave., Toledo 11, Ohio.

Circle 233 on Inquiry Card

Vibration Measuring

This 8-page, 2-color brochure offers
tech data on a “Vibration Measuring
System,” which records complete data
from accelerometer signals, including
phase, distortion and amplitude. Chad-
wick-Helmuth Co., 472 E. Duarte Rd,,
Monrovia, Calif.

Circle 234 on Inquiry Card

Electron Tube Catalog

Litton Industries, Electron Tube
Div., San Carlos, Calif., is offering
their Electron Tube Condensed Cata-
log for 1962. The catalog contains in-
formation on Pulse Magnetrons, CW
Magnetrons, M-Type BWOs, Crossed
Field Forward Wave Amplifiers, BAR-
RATRON® Transmitting Tubes, Klys-
trons, TWTs, Switch Tubes, Milli-
meter Wave Tubes, Display Devices,
Equipment and Accessories, and a
Tube Cross Reference. Included are
photographs and tables of specs.

Circle 235 on Inquiry Card



NEW DEVELOPMENT
BENDIX

3-AMP DAP

4 count on the new
Bendix 3-amp DAP® power
transistor series for greater
efficiency in switching and audio
i applications. These diffused-base
*units offer low input resistance, out-
standing gain characteristics, and
high collector-to-emitter voltages. And
every unit is “Dynamically Tested”, an ex-
clusive Bendix quality control process that
assures uniform reliability. Dimensions conform
to JEDEC TO-37 outline with collector electrically
connected to case. Write to Holmdel, N. J., for details.

MAIN OFFICE: Holmdel, N.J.—Ph: SH 7-5400 « NEW ENGLAND
OFFICE: 114 Waltham St, Lesington, Mass.—Ph: VO 2-7650
DETROIT OFFICE: 12950 West 8 Mile Rd., Detroit 37, Mich.—Ph:
JO 6-1420 « MIDWEST OFFICE: 1915 N. Harlem Ave., Chicago, lil.—
Ph: 637.6929 « WEST COAST OFFICE: 117 E. Providencia Ave.,
Burbank, California—Ph: VI 9-3961 ¢ CANADIAN AFFILIATE: Com-
puting Devices of Canada, P.0. Box 508, Ottawa 4, Ont. « EXPORT OFFICE:
Bendix international, 205 E. 42nd Street, New York 17, N.Y. o STOCKING
DISTRIBUTOR: Contact nearest sales office for local distributor.

mosolute Vee Vceo Ve ¢ Per Tstg T
Ratings: Vdc Vdc Vdc Adc w °C °C

—65t0 +110 110
—65t0 +110 110
65to +110 110

*Pc is the maximum average power dissipation. It can be exceeded
during the switching time.

B-1013 60 30 60 3 5
B-1013A 100 60 100 3 5
B-1013B 200 100 200 3 5

ACTUAL SIZE

Bendix Semiconductor Division BN, 77,/

CORPORATICN
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hy. SV

SEMICONDUCTORS NOW
AVAILABLE FROM
DISTRIBUTOR STOCK IN
QUANTITIES UP TO

FACTORY PRICES APPLY!

ATLANTA, GA.
Ack Radio Supplﬁ/ Co.
331 Luckie St., N.W.—JA 4.8477

BALTIMORE, MD.
Electronic Wholesalers
3004 Wilkens Ave. So.—WI 5-3400

BIRMINGHAM, ALA.
Ack Semiconductors, Inc.
3101 Fourth Ave.—FA 2-0588

BOSTON, MASS.
(See Newton, Mass.)

BUFFALO, N. Y.
Summit Distributors
916 Main St.—TT 4-3450

CHICAGO, ILL.
Newark Electronics
223 W. Madison St.—

DETROIT, MICH.
Rissi Electronic Supply
4405 Wyoming Ave.—TE 4-8420

GLENDALE, CALIF.
R. V. Weatherford Co.
6921 San Fernando Rd.—V1 9-2471

HAMDEN, CONN.
Cramer Electronics
60 Connolly Pkwy.—AT 8-3581

INDIANAPOLIS, IND.
Graham Electronics
122 S. Senate Ave.—ME 4-8486

LOS ANGELES, CALIF.
Radio Product Sales
1501 S. Hill St.—RI 8-1271

MELBOURNE, FLA.
Electronic Wholesalers
1301 Hibiscus Bilvd.—PA 3-1441

MIAMI, FLA,
Electronic Wholesalers
930-90 27th Ave. N.W.—O0X 6-1620

MINNEAPOLIS, MINN.
Stark Electronics Sup
112 Third Ave. North—¥E 3-4241

NEWTON, MASS.
Cramer Electronics, Inc.
320 Needham St.—WO 9-7700

NEW YORK, N. Y.
Milgray Eiectronlcs, Inc.
160 Varick St.—YU 9-1600

NEW YORK, N. Y.
Milo Electronics
530 Canal St.—BE 3-2980

NEW YORK, N. Y
Terminal—Hudson
236 W. 17th St.—CH 3-5200

OAKLAND, CALIF,
Eimar Electronics
140 11th St.—TE 4-3311

PALO ALTO, CALIFORNIA
R. V. Weatherford Co.
444 Page Mill Rd.—DA 1-5373

PHILADELPHIA, PA.

Radio Electric Serv. Co.

701 Arch St.—WA 5-5840

SAN DIEGO, CALIFORNIA

R. V. Weathérford Co.

7903 Balboa Bivd.—BR 8-74C0
SEATTLE, WASH.

Seattle Radio Supply, Inc.

2117 Second Ave.—MA 4-2341
WASHINGTON, D. C.
Electronic Wholesalers

2345 Sherman Way, NNW.—HU 3-5200

ST 2-2944

Bendix Semiconductor
Division
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IRE New Products

Infrared Generator

Model 501, Infrared Signal Genera-
tor, has a tunable infrared source of
variable wavelength from 1 to 14 mi-
crons and calibrated power to 10uw.
Telewave Laboratories. Inc. BOOTH
3308.

Circle 276 on Inquiry Card

Magnetic Shaft Encoder

This 7-bit noncontact magnetic size
18 encoder, designated Model 887-18,
features U-scan readout technique.

Readout is parallel in binary code.
Librascope Div.,, General Preeision,
Inc. BOOTH 1507.

Circle 277 on Inquiry Card

Static Inverter System

Model 4350 is a modular-constructed
static inverter system operating from
200vde input. It gives both 1 & 3 ¢
power out at 60 and 400cps. The sys-
tem contains 3, 5 and 10kw inverters.
Varo Inc. BOOTH 1735.

Circle 278 on Inquiry Card

\ Dissipation:
Get 2-watt ratings in
14-watt size at 125° C!

Only Weston missile-line
Vamistors give double rating in
the same physical size of an or-
dinary metal film resistor. Why?
Because the convection cooling
action of inert gas within the
Vamistor, together with its in-
ternally deposited metal film,
dissipates heat at a faster rate.

‘n
1
i

Vamistors meet all MIL specs
and provide premium quality

at no extra cost. In addition,

Weston Vamistors give you the

industry’s:

1. HIGHEST STABILITY

2. LOWEST NOISE

3. HIGHEST VOLTAGE AND
RESISTANCE RATINGS

4. SUPERIOR FREQUENCY

RESPONSE

5. and HIGHEST WATTAGE
DISSIPATION

Free evaluation samples and
applications assistance areavail-
able through Weston field rep-
resentatives. Write today for
technical information and life
test data.

DAYST ROM

INCORPORATED

WESTON INSTRUMENTS DIVISION
Newark 12, New Jersey

Reliability by Design.
Circle 99 on Inquiry Card
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24 HOUR DELIVERY

MIL-T-27A

TRANSFORMERS
EVERY TYPE! * EVERY SIZE! EVERY USE!

TYPE MH TYPE TT TYPE SMH
Hermetically Miniaturized Miniaturized
Sealed Audio ‘ Transistor Hermetically
Transformers Transformers Sealed Audio

Transformers
JYPEtTAﬁ TYPE SS TYPES MXA,
ermetically Space Saving
Sealed Magnetic % Audio TX#i, mgtB‘,‘QM’XC
Shielded Audio v Transformers oroids
Transformers
TYPES PX, PY TYPE RM g TYPES 4RS, RS
Electrostatic Sub Miniature 400 Cycle and
Shielded Printed Circuit . General Application
Isolation Toroids { Filter Reactors
Transformers S |

TYPE SSM TYPE UCA TYPE SMO
Sub Miniature Commercial Grade Sub-Sub
Transformers High Reliability Miniature

Transformers Transformers

The precision quality of HST Transformers combined with Arco’s consistent 24 HOUR
COAST-TO-COAST DELIVERY SERVICE places the greatest variety of high reliability standard
transformers, reactors and toroids at your immediate disposal. All HST Transformers are
built and tested to meet MIL-T-27A specifications except for types SS, SMO, SSM and
UCA. Complete stocks are available from all Arco branches or from any ARCO-HST
Industrial Distributor for instant shipment.

EIECTroniCS INC. Transformer Division

HUnter 7-0500
Manufactured by

Community Drive, Great Neck, New York e

BRANCHES:

DALLAS
ARCO ELECTRONICS INC.
1339 Crampton St.
Dalias 7, Texas
Riverside 8-0648

LOS ANGELES

ARCO CAPACITORS INC.

1548 So. Robertson Blvd.
Los Angeles 35, Calif.

CRestview 1-1151 *Dresser Electronics HST Division

158 Circle 100 on Inquiry Card
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Highlights

(Continued from page 131)

vironments were evaluated to deter-
mine if any deterioration had occurred
in the resistors.

Studies were made of the molded
enclosure by X-ray, infrared analysis,
and hardness test to evaluate possible
degradation of the molding material.

The electrical performance of the
resistor elements was compared with
that of control samples on life and
overload tests.

Military environmental tests were
also used to locate any possible deri-
vation in resistor characteristics be-
tween the exposed samples and the
unexposed controls.

RELIABILITY AND QUALITY
CONTROL

45.2. Establishing Reliability
Requirements
L. R. Diamond, Sylvania Amherst
Lab., Buffalo, N. Y.

When a request for bid on a new
research and development project is
received by the contractor, work be-
gins to develop specific reliability re-
quirements for the particular type of
equipment requested. It must be first
decided whether the bid involves mis-
sion reliability, equipment reliability,
or both. The ecriteria considered in
this evaluation are detailed in the
paper. The next step in the determi-
nation of the reliability requirement
is to postulate the possible design
solution. Lastly, a rough reliability
estimate is made utilizing current
prediction techniques. These steps are
also covered in this paper on how to
make a proposal reliability statement
responsive and saleable.

52.4. Flow Graph Techniques for
Reliability Engineering
J. L. Burroughs and W. W, Happ, Mi-
crosystems Electronics Dept., Lock-
heed Missiles and Space Co.,
Sunnyvale, Calif.
Essentials of flow graph techniques
are concisely summarized emphasiz-
ing those aspects directly useful in
reliability analysis. Illustrative exam-
ples of applying flow graphs to reli-
ability problems include
1) reliability of systems with large
numbers of variables,
2) error propagation in large sys-
tems with interacting variables,
3) optimizing mission effectiveness
by dynamic programming.
A survey of over 100 cited references
pertinent to the application of flow
graphs to reliability engineering leads
to the conclusion that a large number
of reliability problems can be reduced
to a few basic patterns. Flow graphs
clearly reveal these patterns, thereby
provide a systematic approach to solve
a wide range of problems by revert-
ing to existing patterns if possible or
by adapting or combining known so-
lutions.
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ADDING TO THE MOST COMPLETE LINE IN THE INDUSTRY...

10 WATT DIFFUSED

SILICON
ZENER VOLTAGE

REGULATORS

6.8 TO 200 VOLTS

in Mit preferred series
1N2970 through 1N3015
and in ser:es 1N1351
through 1N1375 and
1N1896 through 1N1815

The addition of these new 10 watr units, housed in the industry stand
ard DO-4 package, rounds out the most complete line of zener voltage
regulators in the industry...from 250 mw glass zener rated at 2.6 volts

up to 10 watt units rated at 200 volts.

Whatever your requirements in zeners...vol:age regulators, reference :5
elements or reference packs, contact INTERNATIONAL RECTIFIER..,, \ | 4
THE PIONEER IN RECTIFIER TECHNOLOGY. s (0 () (0 00

Circle 101 on Inquiry Card
INTERNATIONAL RECTIFIER CORPORATION: EL SEGUNDO, CALIF. - PHONE OREGON 8-6281 « CABLE RECTUSA » REGIONWL OFFICES IN NEW YORK CITY, CHICKERING 4-0748 - FORT LEE, NEW JERSEY,

WINDSOR 7.3311 » SYRACUSE, NEW YORK, HEMPSTEAD 7-3495 - CAMBRIDGE, MAS ACHUSETTS, UNIVERSITY 4-6520 + ARDMORE, PENNSYLVANIA, MIDWAY 9-1428 + SILVER SPRING, MARYLAND,
JUNIPER 9.3305 + CHICAGO, ILLINOIS, JUNIPER 3-3085 » BERKLEY, MICHIGAN, LINCOLN 81144 - LOS ANGELES, CALIFORNIA, OREGON 8-6281 » IN CANADA: TORONTO, ONTARIO, PLYMOUTH 9.7581




are the power transistors you're using as good as this one?
g g

NN SN AN VAN

Meet the Delco Radio family of 2N553 high power transistors. They're the most sophisticated 4-5-amp. power
transistors you can find . .. anywhere! The perfect choice for direct coupled circuits because of their extremely
low collector diode bulk leakage current. Regulator applications? None better than Delco’s 2N553. These units
have unique thermal stability. Order a handful or a carload and you get uniform high quality. Prove it to yourself

and improve your product as a bonus. Contact one of our Sales Offices listed below or your nearby Delco
Radio Semiconductor Distributor.

) . Saturation Thermal
Ic Vcbo Vceo Max. Icbo Max. Icbo @ : :
i (Max)  (Max)  (Max) @ Vcbo wvb@tc V@l Gain e

2N553 1A 8V 40V 50uA @ 2V MA@ 75 C V@ 3A 10/80@ 58  1.5°C/watt
2N1971 1A 80V 40V 50uA @ 2V IMA@T5C V@ 3A 25/60 @ .5A 1.5° C/watt
2N665 5A v 40V 50uA @ 2V MA@ 71 C V@ 3 40/80 @ .5A 1.5° C/watt
JAN2N665 5A 8V 40V 50uA @ 2V MA@ 71°C V@ 3A 40/80 @ 5A 1.5° C/watt

2N297A (Sig. C) 60V 40v 00eA @ 2V EMA@ 71° C V@ 2A 40/100 @ .5A 1.5° C/watt
2N297A 4A 60V 40v 200uA @ 2V MA@ 71° C V@ 2A 40/100 @ .5A 1.5° C/watt

Union, New Jersey Detroit, Michigan Santa Monica, California Syracuse, New York Chicago, lllinois E LCO
324 Chestnut Street 57 Harper Avenue 726 Santa Monica Blvd. 1054 James Street 5750 West 51st Street

MUrdock 7-3770 TRinity 3-6560 UPton 0-8807 GRanite 2-2668 POrtsmouth 7-3500

ADIO

ELIABILITY

b -

SEE YOU AT IRE SHOW, BOOTH 1423 Division of General Mctors « Kokomo, Indiana
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DELCO SEMICONDUCTORS
NOW AVAILABLE AT
THESE DISTRIBUTORS

EAST
Philadelphia, Pa.—Almo Radio Co.
913 Arch Street/WA 2-5918

Newton, Mass.—Greene-Shaw Distributing Co.
341 watertown St./WO0 9-8900

New York 36, N. Y.—Harvey Radio Co., Inc.
103 W. 43rd St./JU 2-1500

Syracuse 11, N. Y.—Harvey Electronics-Syracuse, Inc.
Pickard Drive, Box 185/GL 4-9282

Baltimore, Md.—Radio Electric Service Co.
5 N. Howard St./LE 9-3835

SOUTH
Birmingham 5, Ala.—Forbes Distributing Co., Inc.
2610 Third Ave., S./AL 1-4104

West Palm Beach, Fla.—Goddard, Inc
1309 North Dixie/TE 3-5701

Richmond 20, Va.—Meridian Electronics, Inc.
1001 W. Broad St./EL 5-2834

MIDWEST
Detroit 3, Mich.—Glendale Electronic Supply, Inc.
12530 Hamilton/TU 3-1500

Indianapolis 25, Ind.—Graham Electronics Supply, Inc.
122 S. Senate Ave./ME 4-8486

Cleveland 14, Ghio—Main Line Cleveland, Inc.
1260 E. 38th St./EX 1-4944

Chicago 50, l1l.—Merquip Electronics, Inc.
4939 N, Elston Ave./AV 2-5400

Minneapolis 16, Minn.—George Spencer, Inc.
5305 Cedar Lake Rd./Li 5-8811

Cincinnati 10, Ghio—United Radio, Inc.
1308 Vine Street/MA 1-6530

WEST
Daltas 1, Texas—Adleta Company
1914 Cedar Springs /Rl 1-3151

Phoenix 20, Ariz.—Astronics, Inc.
9310 N, Central Ave./944-1551

Seattle 1, Wash.—C & G Electronics Co.
2221 Third Ave./MA 4-4354

Houston 2, Texas—Harrison Equipment Co,
1422 San jacinto St./CA 4-9131

Monrovia, Cal.—Lynch Electronics, Inc.
1818 S. Myrtle Ave./EL 9-8261

San Diego 1, Cal.—Radio Parts Co.
2060 India St., Box 2710/BE 2-8951

Los Angeles 15, Cal.—Radio Products Sales, Inc.
1501 S, Hill St./Ri 8-1271

San Jose 13, Cal.—Schad Electronic Supply, Inc.
499 S, Market St./CY 8-0511

Denver, Colo.—L. B. Walker Radio Co.
300 Bryant St./WE 5-2401

Ask for a complete catalog

[DELCO
RADIO
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IRE New Products

Miniature Relay

Type 70 “Filip” Relay features low-
cost and a min. number of parts. It
weighs 6 grams and measures 0.750x
0.750x0.400 in. It is for 2a, 26.5vdc
or less. Phillips Control Co. BOOTH
2340.

Circle 279 on Inquiry Card

Slip Ring Cartridge

Features include: ball bearing
mounted; 28-circuits total—23 circuits
are rated at 1.0a continuous and 5

circuits are rated at 2.0a continuous;
and extremely low noise. Slip Ring
Co. of America. BOOTH 2308.

Circle 280 on Inquiry Card

SCR Test Set

Model OA-1H, Silicon Controlled
Rectifier Test Set (high current, low
duty cycle) measure Vso, Is, Is, Ve,
Iz and has capability up to 800v and
100ma for leakage parameters. Baird-
Atomic, Inc. BOOTH 3216.

Circle 281 on Inquiry Card

Brushless DC Motor

Type KYAD brushless de motor,
12v, features: Amps, 2.6; No load
speed, 4800rPM; Rated speed, 4200-
rRPM; and rated torque lb-in., 0.1. Bar-
ber-Colman Co., Motors & Components
Div. BOOTH 2242.

Circle 282 on Inquiry Card

Lever Switch

The “Lever-Lock” Telever Switch,
light weight, yet rugged, guards
against accidental switching due to

shock, operator fatigue, vibrations or
unintentional operation. Switcheraft,
Inc. BOOTH 2825.

Circle 283 on Inquiry Card

DC Power Supplies

This line of “Transient-Free” high
current power supplies is rated 100a,
200a, 250a, 4002, and 600a with the
de voltage adjustable up to 36 volts.
Christie Electric Corp. BOOTH 2911.

- — .

Circle 284 on Inquiry Card
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Rack-mounted signal sources
for 900-1,000 mc.

Now you can mount FXR's series
772 test oscillators in standard 19-inch
racks—for use in laboratories and
other permanent test applications.
Like the FXR portable models, these
new rack-mounted signal sources pro-
vide ample RF power in the 900 to
11,000 me. range.

In all signal sources, power supply
and klystron are combined in a single
unit. This makes operations safer—ex-
posed klystron wires are eliminated.
Klystron replacement is faster and
less expensive—as little as Y4 the cost
of klystron replacement in separate
power supply and klystron set-ups.

162

MODEL  FREQUENCY  PRICE

RANGES B - a

Portable Rack

L772A 0.95t0 2.0 KMC  $1235. $1250,
S772A 1.9 t0 4.0 KMC  $1035. $1050.
C772A 3.95 to 8.2 KMC $£1340. $1355,
X772A _ 7.0 to 11.0 KMC  $1340. $l355._
Power 10 MW to 100 MW max CW output.
Output Power variable through use of an

internal level-set attenuator.

.le&ul;ted Internal: Cw, pulse' or sqﬁre B
Outputs wave
ExMternal: Pulse, square wave or
NExt‘erﬁai T Puls_é: ﬁos}fivé puisé of 30 v._ém-u
Modutation  plitude across 100 K ohms. Pulse

Requirements width from 0.5 microsecond to
square wave,
Reflector: sine wave or sawtooth
FM, sensitivity from 100 to 200
ke/v.

Connectors  RF Output: Type N jack.
External pulse: Type BNC jack.
Reflector modulation; Type BNC

jack.
Power 115/230 v. AC, 50 or 60 cycles,
Requirements 150 w.

Portable: 11” high X 16” wide X
15" deep; 45 Ibs.

Rack: 11" high X 19” wide X 15"
deep; 45 Ibs.

Dimensions
& Weight

Single-control tuning lets you set
frequencies faster and more accu-
rately (%£1%). Frequency remains
constant, no matter how you vary
the power output, because the klys-
tron reflector voltage automatically

ELECTRONIC INDUSTRIES -

Rack-mounted signal sources for 900-11,000 me.
High-power coaxial cahle that's really flexible
New crimp-type subminiature connectors

changes with the positioning of a
broad-band, non-contacting tuning
plunger inside the oscillator cavity.

RF power output ranges from 10 to
100 MW. It’s controlled from the front
panel, through a level-set attenuator.

The portable models are available
from stock; the rack-mounted mod-
els are shipped within a month. For
more information, circle Reader Card
Number 71, B

High-power coaxial cable
that's really flexible

This is a new FXR product—Am-
phenol type RG-281/U coaxial cable.
It was developed for an Air Force
electronic counter measures system,
where small space required a cable
that bends and flexes easily without
changing electrical properties. Now,
it is available commercially.

Perforated Teflon tape dielectric
gives this cable extra flexibility. The
tape continuously supports the center
conductor...keeps center and outer
conductors concentric even when the
cable is bent over small radii.

Merch 1962




Teflon tape also cuts down moisture
condensation at dielectric interfaces
because it eliminates voids between
cable and connector dielectrics.

Type RG-281/U power cable gives
you a VSWR of less than 1.2...a di-
electric constant of 1.55...serves as
general purpose RF transmission line,
easy to install and operates at high
temperatures. For more information,
circle Reader Card Number 72. B

New crimp-type
subminiature connectors

FXR’s new Subminax® Series 5116
quick-crimp micro-miniatures make
faster, more reliable, less costly cable
assemblies. And you don'’t hav<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>